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PREFACE
Between the years 1899 and

1.907

the writer carried on a series of

investigations with regard to the various skeletal remains which

man in North America.
These studies resulted in a number of publications,^ culminating in a
general treatise comprehending the whole subject, which appeared as
Bulletin 33 of the Bureau of American Ethnology. The results of
the investigations seemed at first to lend support to the theory of
considerable antiquity for some of the remains presented as evidence,
as, for example, the two low skulls discovered at Trenton, New Jersey,
Subsequent researches however, cleared up most of the uncertain
points and the entire inquiry appeared to establish the fact that no
specimen had come to light in the northern continent, which, from
the standpoint of physical anthropology, represented other than a
suggested or were attributed to ancient

relatively

The

modern man.

possibility of discovering osseous remains of

antiquity in North America

still

exists, but, as

man

of geologic

was brought out

in

any find to be accepted as establishing the
existence of such man would have to be unequivocally authenticated
by the anthropologist and the geologist working in cooperation. The
various conclusions reached in these studies seem to have been quite
generally accepted and no further discoveries of osseous remains
pointing to the presence of early man in this part of the world have
been made.
While occupied with the subject of man's antiquity in North America, the writer became more directly interested in the reports of related discoveries in South America, particularly in Argentina.
It was
the studies referred

to,

soon found, however, that these reports, or at least those dealing with
the finds of human remains up to 1907, were singularly incomplete
and unsatisfactory. The records of the many cases were full of

and uncertainties wliich, owing to the distance of the field and
seemed insurmountable obstacles preventing the
formation of a definite opinion as to the merit of any of the finds.
defects

other

difficulties,

J., and their Bearing upon the Antiquity of Man in that Region; in Bulletin
American Museum of Natural History, xvi, pp. 23-62, New York, 1902.
The Lansing Slceleton; in American Anthropologist, n. s., v, 323-330, Lancaster, Pa., June, 1903.
A Report on the Trenton Femur (written in 1902), published with E.Vollt's The Archaeology of the Delaware Valley; Papers of the Peabody Museum, v, Cambridge, Mass., 1911.
Skeletal Remains Suggesting or Attributed to Early Man in North America; Bulletin S3 of the Bureau
of American Ethnology, pp. 1-113, pis. l-xxi, figs. 1-16, Washington, 1907.
1

The Crania of Trenton, N.

of the
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But before the

which marked the conclusion of the
man in North America (1907),
Argentina an important resume of the evidence

close of the year

writer's inquiries relating to ancient

there appeared in
relating to the

man

of the

Pampean formations

in that country,

by

Lehmann-Nitsche and a number of his associates, and this was soon
followed by the reports on the apparenth' epoch-making discoveries
of the Tetraprothomo (1907), Diprotliomo (1909), smd Homo pampxus
(1909), by F. Ameghino, all of which stimulated to a high point the
writer's interest in the question of early

man in the southern contiW. H. Holmes, who has

nent.

Then, with the earnest aid of Prof.

alwa3's

had much

at heart the impartial solution of the

problem

of

America, and through the good offices of the
present Secretary of the Smithsonian Institution, it became possible
In recognition of the importance
for the writer to visit Ai^gentina.
of expert geologic evidence in studies of this kind, it was arranged that
the writer should be accompanied by a competent geologist, acquainted with formations in other parts of the world allied to those of
the pampas. The selection for this service fell on Air. Bailey Willis,
of the United States Geological Surve}', who had done important work
on the loess and related formations in North America and in China.
The chief objects of the expedition were the exammation of the skeletal remains relating to early man that are preserved in Brazil and in
Argentina; the study of at least the principal localities and of the
deposits from which the finds were reported to proceed; and the dis-

man's antiquity

covery,

if

in

possible,

and the

collection of osseous, archeologic, or other

specimens bearing on man's antiquit3^
It

was hoped that the work on the

gi-ound, carried to such extent as

the circumstances might aUow, would make it possible to form more
definite conclusions concerning the individual finds than the literature on these warranted, and that possibly by means of new discoveries additional light might be shed on the whole subject of early man in

South America, particular!}^ in Argentina.
The journey was undertaken, it should be
prejudice or preconceived opinions, though

no
view of the defective

explicitly stated, with
in

reports skepticism concerning certain details or finds was unavoidable.
Argentina was reached earl}" in May, 1910, and the stay of the

months and that of Mr. WilHs somewhat longer; almost all of this time was given to the researches here
recorded. The Argentine men of science, Srs. Ameghino, Ambrosetti,
Lehmann-Nitsche, Moreno, Outes, Roth, and others, received Mr. WilUs
and the writer very cordially and f acihtated their work with a liberality
that has left a lasting impression and has placed them under many
Senor Moreno and Professor Ameghino, mth his brother
obligations.
writer in the country lasted two

Carlos,

were particularly helpful; without their aid a large portion of
The specimens which it

the work could not have been accomplished.

PREFACE

VII

was important to examine, even those the descriptions of which had
not yet been pubhshed, were placed freely at the disposal of the
writer and liis colleague Professor Axneghino and his brother accompanied them, notwithstanding the inclement season, for nearly three
weeks from point to point along the coast where vestiges of ancient
man or his forerunners were believed to have been discovered; H.
Santiago Roth visited Alvear with Mr. Willis; and de Carles, at the
instance of Professor Ameghino, accompanied the party to the distant
Ovcjero. Fmally, through the good offices of Seiior Moreno, the
;

writer received most valuable aid from the provincial authorities of
Patagonia and from several prominent citizens of the city of Carmen.
Sincere thanks are due to all of these gentlemen and to many others

by whom assistance was rendered.
The first weeks of his stay were given by the writer

to the study of
the available skeletal material attributed to ancient man or liis forerunners, in the Museo Nacional, the Facultad de Filosofia y Letras,

and the Museo de La Plata; while Mr. Willis devoted his time to
the examination at the same institutions of the many samples of
baked earth, scoriae, and other objects, believed to exhibit the activities of ancient man.
Besides this, spare time was utilized by visits to
places in Buenos Aires which show exposures of the local formation,
and especially to the docks where the DijJrotJiomo skull had been discovered, in search of first-hand information concerning this find.
On May 24 Mr. Willis and the writer set out for the coast, along

which the more important specimens had been discovered, and a few
days after, at Mar del Plata, were joined by Professor Ameghino and
his brother Carlos.
Examinations were made of the coast from north
of Mar del Plata to the Barrancas de los Lobos (see maps, pis. 1, 21;
figs. 1, 2), a section very important from the standpoint of archeology and geology; of the more inland Laguna de los Padres, the
neighborhood of which was occupied up to late historic times by a
small body of Indians; of the coast about and to the northeast of
Miramar, a region interesting archeologically, geologically, and
because of finds, slightly farther to the south, of two "fossil "human
crania; of the Necochea and the Arroyo delMoro parts of the coast,
highly interesting because of recent finds there of a number ci "fossil"
human skeletons and finally of the Monte Hermoso bainuica^ which
;

yielded the Tetraprotliomo.

On

the completion of the foregoing work. Professor Amegliino and
Buenos Aires, the writer set out for the valley of

his brother returned to

the Rio Negro, whence

came many years ago the

"fossil" Patagonian

crania, while Mr. Willis proceeded to visit certain of the inland hills
for the purpose of supplementing his geologic observations

on the coast,
thence to the localities of Arroyo Siasgo and Alvear, the former the
site of a recent find of '^ fossil" man, and the other a well-known place
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that has given many examples of baked earth and other apparent
evidences of man's antiquity. Early in July Mr. Willis and the
writer returned once more to Buenos Aires, completed as far as possible the work of research there, and then started with Sr. de Carles
for Ovejero, a locality in the northwestern part of Argentina, which in

the last few years has yielded a relatively large quantity of "fossil"
Subsequently this trip was extended, for geologic as
bones.

human

well as anthropologic purposes, to

From

Tucuman, San Juan, and Mendoza.

the last-named place Mr. Willis returned to Buenos Aires, while

the writer crossed the Andes on his
•

The

way

to Peru.

writer left Argentina feeling that the time at his disposal there,

though

was all too brief. The country abounds
and material and large sections as yet

utilized to the utmost,

in anthropologic problems

have not been explored.

But the opportunities suggested by these
The writer and his colleague

considerations belong to the future.

were not able to visit some of the places where remains of presumably
ancient man were found, because, the discoveries having been made
many years ago by men no longer among the living, the exact locaHties
There was no time to conduct more extensive
are not known.
excavations, and even the examinations of some of the specimens
could have been made with advantage more detailed. The main
objects of the journey had been accomplished, however, so that further particulars could not be expected to change or augment materially the essentials of the evidence.
Whatever doubts remain are
of such nature that only by justifiable inference and strictly scientific
field work can it be hoped to effect their final solution.
Unfortunately the general results of the inquiry here outlined are
not in harmony with the claims of the various authors who reported
the several finds. As will be seen by the details, the evidence is, up to
the present time, unfavorable to the hypothesis of man's great antiquity, and especially to the existence of man's predecessors in South
America and it does not sustain the theories of the evolution of man
in general, or even of that of the American man alone, in the southern
continent. The facts gathered attest everywhere merely the presence
;

of the already differentiated

and

relatively

modern American Indian.
A. H.
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GENEKAL CONSIDERATIONS
By Ales HrdliCka

In dealing on a large scale with a subject of so great importance as
man's antiquity, it seems appropriate to consider briefly at least,
before taking up the details of research, the essential conditions on
which judgments regarding the various problems involved must
depend. These conditions, or criteria, are of prime consequence, yet
But notwithstanding this,
are often so simple as to be self-evident.
they are not infrequently lost sight of by the very students who need
most to keep them clearly in view.
The antiquity of any human remains, skeletal or cultural, antedating the historic period, can be judged of only from the association of
such remains with geologic deposits the age of which is well-determined, and with the remains of other organic forms, the place of
which in time and in the evolutionary series is known. In the case of
osseous specimens great weight attaches also to the morphologic
characteristics and to the organic and inorganic alterations of the
bones.

From the geologic standpoint, consideration of the
human remains involves not merely unquestionable

antiquity of
stratigraphic

identification, but, preeminently, the question, unnecessary in general

in dealing with bones of animals, of possible introduction subsequent
to the formation of the matrix

On

which enclosed them.

the morphologic side, in turn,

we encounter

the important and

often very difficult task of distinguishing between characteristics normal to a definite stage of evolution and those due to reversion or other

causes affecting only individuals.

21535°— Bull. 52—12
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And

in regard to the

post-mortem
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alterations in the bones, great difficulties are encountered in the

way of

a precise physical and chemical determination of the changes that
exist, and especially in the evaluation of their chronologic significance.
In general, to establish beyond doubt the geologic antiquity of
human remains, it should be shown conclusively that the specimen or
specimens were found in geologically ancient deposits, whose age is
confirmed by the presence of paleontologic remains; and the bones
should present evidence of organic as well as inorganic alterations,

and show also morphologic characteristics referable to an earlier type.
In addition, it is necessary to prove in every case by unexceptional
evidence that the human remains were not introduced, either purposely or accidontally, in later times into the formation in which
discovered.

be plain to every critical reader that the age of a find relating
man in which the above-mentioned requirements have not
been satisfied can not be regarded as definitely settled. To accept
any specimen as representative of man of a definite geologic period on
evidence less than the sum total of these criteria would be to build
with radical defects in the foundation. It will be far more profitable
It will

to early

to antlu-opology to wait for discoveries that ^dll fulfill the conditions
to accept cases, howsoever satisfactory they may seem to

named than

some, that leave in the mind of the unprejudiced and experienced
observer serious doubt as to the true age of the remains.
Two of the above-named requisites, namely, the morphologic evi-

dence of the bones and their post-burial alterations,

call for further

consideration.

On the basis of what is positively known to-day in regard to early
man, and with the present scientific views regarding man's evolution,
the anthropologist has a right to expect that human bones, particufew thousand years in age, and more espe-

larly crania, exceeding a

cially those of geologic antiquity, shall present

differences,

and that these

marked morphologic

differences shall point in the direction of

more primitive forms.

Man

can not have arisen except from some more theroid form
and hence also morphologically. No conclusion can be
more firmly founded than that man is a product of an extraordinary
progressive differentiation from some anthropogenic stock, wliich
developed somewhere in the later Tertiary, among the primates. He
began, then, as an organism that in brain and in body was less than
man, that was anthropoid. From this stage he could not have
become at once as he is to-day, though in some stages of his evolution
he may have advanced by leaps, or at least more rapidly than in
others.
He must have developed successively morphologic modifications called for by his advance toward the present man, and have
zoologically,
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lost gradually those features that interfered

became useless—progress which

is still

3
with his advance or

unfinished.

We know

these

form is essentially unstable,
plastic, reactive to changing influences, and to this law man's complex and relatively delicate organism can form no exception; (2)
because the best-authenticated skeletal remains of early man show
without exception a more cr less close approximation to more primitive primate forms; (3) because these older human forms show, in
to be the facts, (1) because all organic

more theroid features in proportion to their geologic antiqand (4) because morphologic differences have occurred in
numerous historic groups of mankind within relatively recent times,
are very apparent to-day in the various ''races" of man, and are
constantly arising in tribes, in lesser groups, in families, and in
general,

uity;

individuals.

Evolutionary changes have not progressed and do not progress
mankind as a whole, nor even in any of its divisions.
Such changes may be thought of as a slowly-augmenting complex of
zigzags, with localized forward leaps, temporary baitings, retrogressions, and possibly with even occasional complete cessations.
Thus
it would not be reasonable to expect that at any given date in the
past or present all the branches or members of the human or protohuman family would be of absolutely uniform type. At all periods
some individuals, and even groups, were doubtless more advanced
than others from the ancestral and nearer the present human type.
Nevertheless, the morphologic status of man in each geologic period
had, unquestionably, its boundaries, and there is no evidence or
regularly in

human beings, a geologic period or more apart,
could be so closely related in form that their crania or skeletons

probability that two

would show

strictly

one and the same t}^e.

any human skeletal remains which do
not present marked differences from those of modern man may be
regarded, on morphologic grounds, as only insignificant geologically,
not reaching in time, in all probability, beyond the modern, still
unfinished, geologic formations.
Should other claims be made in any
case, the burden of definite proof would rest heavily on those advancing them.
Other considerations bearing on this point have been brought forth
in the writer's report relating to ancient man in North America,^
which should be read in connection with the present work. The
essence of the subject is that the expectation of important form differences between all human skeletal remains of geologic antiquity and
those of the present era is justified; that the differences presented by

The

1

antiquity, therefore, of
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the older remains should point in the direction of zoologic inferiority; and that where important structural differences pointing to
an earlier evolutionary stage are not found in the. human skeletal

remains which are the subject of study, and especially where the
given crania and bones show close analogies with those of a modern
or even of the actual native race of the same region, the geologic
antiquity of such remains may well be regarded as imperfect!}^ supported, in fact, as improbable.

As

anatomic changes in man or, more precisely,
have taken place during the present epoch, particu-

to the evidence that

in his skeleton,

larly during historic times, the following points deserve attention

The

forms approximating closely to those of presoccur in Europe in the latter part of the paleolithic epoch,
They belong to the so-called
assigned to the Upper Quaternary.
Aurignacean and Solutrean cultural periods. Yet even here, as
shown especially by the very important Maska collection,^ there are
numerous and important characters distinguishing the skulls as well
as other bones from those of the whites and even from those of the
more primitive races of to-day. It is only when the Cro-Magnon and
the latest Grimaldi skeletal remains are reached, both regarded as of
the latest " diluvial" age and possibly more recent, that we find forms
ent

earliest skeletal

man

corresponding closely to historic man.
Numerous changes, however, have taken place in various groups
of mankind ever since the time of the Man of Cro-Magnon or of Grimaldi.

These have been more pronounced in some regions than in

others but there are no examples of complete morphologic standstill.

The inhabitants

of

Egypt have been repeatedly pointed

ple of the stability of

human

characters.

to as an

exam-

Their skeletal remains are

now known

The Egyptians
for a period extending over .5,000 years.
sprang apparenth^ from a single physical t3^pe and while there were
subsequent accessions to the population, they were in general of people of the same type.
After reaching the valley of the Nile this group
humanity
continued
to live relatively isolated and under much
of
environment.
For thousands of years the}^ had in general
same
the
same diet, the same habits and customs,
occupations,
the
the same
and changed but slightly in the grade of their civilization. Here
were almost ideal conditions for maintaining stability of ])liysical
type, and there is no doubt that a closer approximation to such stability has been realized than in other knowni regions of the world.
Yet, as the WTiter, who made a journey to Egypt largely for the purpose of investigating this subject, has shoAvn already in a preliminary
1 MaSka's collection from Pfedmost, Moravia, as yet unpublished but being stiidied, embraces more
than a dozen skeletons of man, contemporaneous with the mammoth, in a relatively excellent state of preservation, from the Solutrean.
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writing/ and as was shown lately by G. Elliot Smith and Derry also/
the susceptibility of the organism to modification, even under these
exceptionally uniform environmental conditions, has not been over-

come, and numerous changes in the Egyptian skeleton between the
predynastic and middle dynastic, and again between that and the
Coptic period, excluding from consideration the influence of negro
In other countries such changes have been
infusion, are perceptible.
more pronounced. In Eussia, Bohemia, Germany, France, England,
cranial alterations have taken place witliin the last 2,000 years, all of
In the
wliich can hardly be explained by migration or admixture.
morphologic
modificaAmerican Indian many territorially localized
tions have become manifest witliin relatively recent times, for almost
every tribe to-day possesses some distinguisliing marks of body as
well as of skeleton; and further modifications are certainly
ing place in the Indian with changing conditions.

now

tak-

All these facts bear evidence strongly against the persistence of
the same type of man in any region from the Pleistocene or an

even older period to the present. The fundamental causes of tliis
incomplete stability are, on the one hand, the nature of the human
organism, wliich like every other organism is in its ultimate analysis
a chemical complex, living by chemical change and subject to physical and chemical influences, and on the other the variability of these
influences.
So long as the chemical status of the organism, especially
that of the developing organism and of the perpetuating or generative elements of the species, is not in absolute and lasting harmony
with the environment, so long, it is safe to say, will absolute fixedness of structure and form be impossible. This expresses the case in
its extremes without considering its complexity, and applies to the
ultimate components and coordinations of the organism, but the
principle, which reduced to the simplest terms is that of action and
reaction between the protoplasm and the environment, holds good for
The bearing of these consideraall variations in the human body.
tions in connection with the theme in hand wiU be more clearly
apparent as the several special parts of this report are presented.
The second important subject which calls for brief discussion in this
Such alterations
place is that of the alterations of bones after burial.
are partly organic, partly mechanical,

and partly chemical, and may

be classed as foUows:
(1) General decay and disintegration; (2) loss of organic substance
through bacterial or mineral agencies; (3) partial mechanical loss of
organic and chemical elements, through erosion; (4) covering by
1

Note sur

Bull,

et

la variation

Mem.

morphologique des Egyptiens depuis

les

temps prfihistoriques ou pr§dyiiastics; in

Soc. d'Anthr. Paris, Sine s6r., x, 1909, pp. 143-4.

Also
2 Smith, G. Elliot, and F. Wood Jones, The Archeological Survey of Nubia, 4°, 2 vol., Cairo, 1910.
Smith, G. Elliot, and D. E. Derry, Bulletin 6 of the same Survey, Cairo, 1910, and G. Elliot Smith, The
People ot Egypt, in The Cairo Sci. Jour., No. 30, m, Alexandria, 1909.
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mineral substances that adhere; (5) simple mechanical or sedimental
the bone cavities by mineral substances; and (6) lithification, i. e., conversion, more or less complete, of the bone into stone
or ore through both infiltration and the replacement by other elements or compounds of the original inorganic constituents of the

filling of

osseous structure.

These classes of alterations are but rarely met with isolated or
more frequently in various combinations and in
Occasionally also one process
various stages of incompleteness.
may have superseded another, a condition especially apt to appear
when the location of the specimen happens to be changed, or when
the bone is acted on by water differing in mineral composition from
that with which it came previously in contact.
The nature of the alterations depends altogether on the minerals,
particularly those in solution, and perhaps also on the gases which
come in contact with the skeletal remains,"^ the bones themselves,
though differing to some extent chemically as well as physically, being
on the whole fairly constant in composition. The conditions to
which any particular bone is subject may be favorable or unfavorThe unfavorable conditions are those that bring
able to its alteration.
about a rapid destruction of the bone, or a dearth or absence of such
agencies as are capable of producing changes in the bone that make
for durabihty; the favorable ones are the presence of modifying
Bones in dry sand or
agencies, while destructive potencies are slow.
in a dry crypt, or in peat, where bacteria and fungi can not exist and
where neither corrosive hquids nor gases occur, can undergo but
little alteration; but if exposed for a time to air, sand blast, growing
roots, or to water or gases of corrosive quahties, they will show
scaling, erosion, or other forms of loss of substance; in acid soil or in
a wet, warm, aerated mold they will disappear; in a limestone
cave through which water percolates they will be covered with
stalagmite, or cemented with earth, stones, shells, etc., and lose
perfect, existing

rapidly their organic matter; in a shell-heap or in calcareous ground,
or where washed by mineral water or reached by underground water

carrying minerals in solution, they will be partially infiltrated with
lime and may be lined with and covered by a deposit, their inorganic
constitution may be more or less changed and
some cases they

m

will

become thorouglily

esses

is

petrified.

proportionate to the nature,

The rapidity of the various procquantity, and facility of access to

the bone of the various reagents.
It follows from what has been shown that alterations of any nature

bone are first of all indications of the conditions under which the
bone has existed or, briefly, of the environment of the specimen, and

in a

1

See data adduced

by Gratacap, L.

P.,

Fossils

and

Phila., 1896, 902 et seq.i xxxi, Phila., 1897, 16 et seq.

Fossilization; in

The American

Naturalist,

xxx,
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orJy secondarily and in a very uncertain manner of the time required
for the consummation of the changes.
Alterations produced in different bones are often seen to be alike,
even though the specimens come from different localities and sometimes
from apparently different investing conditions. Tliis is explainable
only on the assumption that the real conditions in the different places

post-mortem change in bone
it will always lead, with
But such similarity of
the same elements, to much the same result.
modification is no index of the quantity of the available reagents, of
the facility of their action, or of the period during which they acted
in the various cases and places, and hence alone is no measure of
Two bones that show a hke degree of "fossilization" are
time.
This
therefore not necessarily contemporaneous or even nearly so.
applies even to bones from the same locahty, for some may have been
subjected, through differences in depth or locahzed variation in soil
For the
or amount of moisture, to considerably different influences.
same reason even the two extremities of the same bone may present
differences in color, weight, and in other qualities.
Another important point is that each locality, each kind of soil,
must necessarily have a limit to its possible effect on a bone, or at
least there must be a point beyond which further alterations in the
bone, unless new conditions set in, are extremely slow. Such limit
reached, the bone may continue in the same place for ages as an inert,
neutral object, and resemble closely other bones from the same cave,
layer, or deposit, introduced at a much later time, but which hkewise
may have reached the limit or nearly the limit of their possible alterations under the local conditions.
The above facts demonstrate the futility of utilizing alterations in
bones as a chronologic index. Yet it is this very unreliable factor of
"fossihzation" of human bones that is principally responsible for the
"peopling" of North America, and especially of South America, with
were
is

similar.

As the whole process

of

largely of the nature of chemical reactions,

"fossil"

ancient

human

forms.

The foregoing considerations make

it

clear that while geologically

ancient bones may be confidently expected to show more or less
decided alterations of both organic and inorganic nature,* such
alterations alone can never become a criterion of antiquity.
In conclusion, it is necessary to refer to a certain class of other
phenomena observed occasionally in connection with human and
especially with animal bones, and sometimes brought forward as
proofs of man's antiquity. This applies to the split or splintered
bones and to those that show various scratches, striae, cuts, or perforations, which appear to be due possibly to human agency.
' In very rare instances remains of some of tlie most recent but now extinct animals tiave been found
apparently but little altered, but the date of death in these few cases has never been accurately determined.
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seen in prehistoric European stations that in order to extract the
ancient man often broke the long bones of animals killed, but
it does not follow that all similar fragments of bones have a like origin.
The bones of dead animals, especially those of large size, often lie
It is

marrow

exposed for a considerable length of time on the surface of the ground.
Animals die at pools where they become mired, or in localities where
other animals pass, as can be seen in numberless cases on the prairies,
deserts, pampas, and elsewhere.
Their bones may be split longitudinally by the action of the elements, and are apt to be broken in

way by the
by pressure within the

every possible

feet of anmials,

or

earth,

way from

those produced by

by fallmg

and the fragments

or rolling stones,

may

differ in

no

man

breaking long bones to extract the
marrow. So far as the writer has been able to learn and so far as he
can conceive, there is no safe means of distinguishmg between the
fracture effect of a blow by man on bone recent or ancient and that
of a stroke on such bone by the hoof of an animal or by impact of
falling stones or earth, fragmentation by the teeth of large carnivores,
or, in the case of buried skeletal remains, crushing by the weight and
movements of the earth. With all this in view, it is difficult to see
how fragments of bones of any kind can of themselves ever materially assist in establishing the fact of man's agency, and especially of
his presence at the time when the annual whose bones are found
split or broken, lived and died.
Again, the fact is often overlooked that along with fragmentary
long bones offered as evidence of man's agency are found fragments
of other bones, without medulla and hence without the marrow for
which bones are broken.
As to scratched, striated, incised, or perforated bones, it is sufficient to call attention to the fact that a sharp edge or point driven by
force of any kind may produce simple effects similar to those due to
an implement wielded by the human hand. Only in cases in which
there is clear evidence of design may human agency be established.
Mere possibihties or probabilities can not be accepted as positive
evidence in dealing with the important problem of man's antiquity.
Many scratches found on bones are doubtless accidental, produced
during the excavation, handhng, or transportation of the specimens.
As to the striae and incised markings, in order to be accepted as
due to human agency, it should be shown conclusively that they can
not be attributed to other causes, as, for example, to the teeth of
some rodent or carnivore, which sometimes cut as clearly and deeply
as would a knife.
It is often difficult and frequently impossible to
distinguish cuts due to human agency from those due to animal
agency. In some cases, however, we may detect the animal agency
of the cuts by their lack of purpose (from the human point of view),

by

their parallel

arrangement or similarity of direction

(usually
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their presence

on the ends or

edges of the specimen, and by their close similarity in character.
As to perforations and grooves found in bones, it may be said
that many of the most neatly made are due to insects or worms.
Numerous examples of this kind due to worms were seen by the
writer

in

the latter part

Isthmus of Panama.

Roots

of
also

1910,

by enlarging nutrient canals, which
marks of artificial origin.
It is plain

during

excavations

may produce perforations,

on the

especially

are liable to be mistaken for

from the preceding remarks that, unless the opening

in

a bone presents evidence of design or other characteristic such as
makes its human origin plainly manifest, it can not be accepted as

and is worthless as evidence of man's agency.
Moreover, even in cases in which perforation in or markings on
bones are readily recognized as of human origin, it does not follow
that man lived contemporaneously with the animals to which the
bones belonged. To be of value as evidence on this point, it must
be shown that man worked the bone during the life of tlie particular
species and not later.
As to the bones of fossil animals which show the effects of fire, it
needs only to be remarked that in order that such specimens should
become available in any case as evidence of man's antiquity, it
would be necessary to prove that the fire was due to the agency of
man, and that the man was contemporaneous with those animals.
These various considerations, even though stated very briefly,
indicate the complexity of the subject of evidence relating to the skelThey show the necesetal remains of man or those suggesting man.
sity of taking into account every circumstantial detail regarding each
distinct discovery of human skeletal parts and the necessity of
scientific accuracy in weighing the observed conditions.
It might
seem that aU the precautions above outlined should necessarily
characterize any scientific procedure in this field, but it will be seen
in the perusal of the following pages of this paper how readily some
of these principles are slighted and even wholly neglected.
artificial

II.

ENUMERATION OF THE SOUTH AMERICAN FINDS
RELATING TO EARLY MAN
Bv Ales Hrdlicka

The

discoveries,

so far as published, of industrial

and

skeletal

remains suggesting man's antiquity in South America, are restricted
to Brazil and Argentina.
Brazil presents only one group of finds of this class, namely, those
of the Lagoa Santa caves, in the Province of Minas Geraes.
They
consist of a relatively large series of skeletal remains of man and a
single stone implement, which collectively have been considered as
probably belonging to Quaternaiy times.
In Argentina, on the other hand, discoveries of reUcs attributed
to ancient man and even to man's precursors, have been very numerThese began with some debris of "fossil" human bones from
ous.
the Rio Carcarana, in the northern part of the Province of Buenos
Aires, and with two ''fossil" human crania reported from the valley
of the Rio Negro, northern Patagonia.
Subsequent finds, numbering
in all several thousand specimens and including both human bones
and what are assumed to be traces of human activity, with the
exception of those from Patagonia and of the so-called Ovejero remains, have all been obtained from the Province of Buenos Aires.
The determinations of the geologic age of the numerous Ai-gentine
finds by the local authors who have reported on them are considerably
at variance.
There are in the main, however, two groups of opinions, one represented by Florentino Ameghino, the other by Santiago
Roth and R. Lehmann-Nitsche. Below is given the classification of
these finds by Ameghino, according to the geologic age assigned them

by

this author; the classifications of the other observers are

restricted in the

number

of finds regarded as ancient,

and

more

ofi^er

general more moderate estimates of the ages of the specimens.
11

in
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other indications pointing to, early

their geologic age, according to

Period

man
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in South America, and

F. Ameghino

'
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main groups, namely: (1) Baked earth, or tierra cocida; (2) scoriae;
(3) used or worked stones; and (4) used or worked bones.
On the basis of these and the above-enumerated human specimens,
coupled with the presence in South America of certain small fossil
monkeys, Ameghino advanced the theory that mankind evolved on
that continent, that it was represented there in the course of time
by a number of genera of intermediary beings and by several species
of man himself, and that he spread thence over the rest of the world.
This elaborate theory can be given in this report only brief space;
many details which it involves it will be necessary to consult
The following
Ameghino's original publications (see Bibhography)
for the

.

table,

from Ameghino's Le Diprothomo Platensis (1909,

p. 206),

shows

the views of that author as to the sequence of the evolution, though
later his conceptions on that subject were probably even further

developed.
AMEGHINO'S SCHEME OF MAN'S EVOLUTION
Hominidse

Homo

Homo

sapiens

ater

Homo
primigenius

Homo

sapiens

Homo pampaeus
Homo"''

Prothomo

Diprothomo
platensis

Triprotliomo,

Tetraprothomo.
argentinus

Hominidaeprimitive

Anthropops

Homunculidse

Homunculus

Pitheculites

Clenialites

Pithecanthropus

Pseudhomo
heidelbergensis

Anthropomorphidae
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in brief the status of the subject of remains

South America at the time

of the visit of the
appropriate to present
In general these lead, as already

writer and Mr. Willis to Argentina,

the results of their observations.

it is

now

indicated, to conclusions different from those of the several Argentine

authors, especially Ameghino,
character,

who have

and have estimated the

studied the anthropologic

ages, of the various specimens.

III.

GENERAL GEOLOGIC NOTES
By Bailey

Willis

Introductory Note

The

following geologic description

is

restricted

to

the writer's

observations and to deductions from them.

During four months,
May to August, 1910, which he spent in Argentina, he visited the
vicinity of Buenos Aires, the right bank of ihh Parana as far north
as Rosario, the eastern part of the Province of Buenos Aires and the
coast from Mar del Plata to Bahia Blanca, and the Sierra de la
Ventana; all with reference to studies of the Pampean and postPampean terranes. Outside of this region his journevs extended to
Tucuman on the north, to San Juan and Mendoza on the west, to
Neuquen on the southwest, and to the Rio Colorado, including its
delta, on the south.
(See maps: Pis. 1 and 21; figs. 1 and 2.)
The writer is under great obligations to Dr. Florentine Ameghino
and also to Prof. Santiago Roth, who not only gave valuable time
to accompany his colleague, Doctor Llrdlicka, and himself, but also
most generously and frankly discussed the geologic phenomena.
Their intimate knowledge and great experience entitle their views
to the most serious consideration.
Tlie writer is happy to know
that in many respects his inferences from observed facts agree with
theirs, especially as to the Miocene and Pliocene age of much of the

Pampean

He

terrane.

regrets that certain geologic relations,

light of his experience in other lands, lead

when interpreted in the
him to conclusions that

from theirs. There are some points on which they do not agree
between themselves, notably as to the classification of the divisions of
the Pampean. This problem is one that requires further investigation,
both stratigraphically and paleontologically. The superficial formations of the pampas and of the coast are interpreted by the writer
as of very recent origin.
It is in them that human remains have
been found. Were the remains as old as the deposits they would
be geologically recent, but they are even j^ounger, since the evidence
of occurrence and character in every case that the writers could
examine showed that the bodies had been buried in or had accidentally
reached the positions in which they were found.
differ

15
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writer leaves to his colleague, Doctor Hrdli6ka, all discussion
of the anthropologic facts; but the physical evidence leads to conclusions identical with those indicated by anthropology and leaves

The

no legitimate doubt that geologically ancient
found in Argentina.

man

has not yet been

General Geologic Description
WARPED continental SURFACE
The area which it is necessary to discuss in connection with the
problem of the antiquity of man in Argentina comprises the Province
of Buenos Aires (pi. 1 and fig. 1) and portions of the provinces and
territories adjacent to it on the northwest and southwest. This region
is an ancient land surface, many geologic ages having passed since it
was submerged beneath the sea. Its mass consists of very old rocks
that may be described as quartzites and dolomites, and of still older
granite and schists. The marine sediments of comparatively recent
geologic date (Mesozoic and Tertiary) that make up a large part of.
the Andes are not found in the area, which was an island when the
ocean flowed over the site of the Cordillera.
It is a geologic axiom that any old land is surely worn down by
erosion to a plain, unless

earth in such a

manner

it is

as to

disturbed by the internal forces of the
renew the old mountain ranges or to

produce new ones. This land of Buenos Aires was thus planed.
The plain may be recognized where the ancient rocks are not covered
by superficial deposits and it extends no doubt beneath the entire
area of the pampas. But that plain, which was once level, is no
longer so. Reference is not here made to the plain of the pampas,
across which the railroads are graded, but to the eroded surface of
the cr3^stalline rocks that lies beneath the superficial deposits of the
pampas. At Buenos Aires it is buried to a depth of more than 300
meters. Beneath the Rio de la Plata it probably lies still lower.
In the mountains of Cordoba, in the Sierra Tandil, and in the Sierra
de la Ventana that old plain is raised to an altitude of several hundred meters. Thus, that which was formerly nearly level is now
depressed or elevated according to the part of the region considered,
and we may truly say that the surface of the old land is warped.
The warping involved changes of altitude. Some areas now stand
higher than they did; others lie lower; but the process of erosion
tends to restore a flat surface by removing the elevations and filling
the hollows. In the sculptured forms of the upraised plains or
mountains we may read the history of the uplift. On the other
hand, the depressed areas become valleys of great rivers or embay-

ments

of the sea and, being

more or

less filled

with sediment, contain

the record of subsidence in the strata of the deposit.
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In warping, the old land of Buenos Aires on the whole was depressed
during a long period. It has recently been raised again, though not
to its former general altitude.
Tliere were, or are, two regions of
greatest depression, one of which is the embayment of the Rio de la
Plata, the other the ba}^ of Baliia Blanca; each of these extends far

Fig.

1.

Map

of tlie

Province of Buenos Aires.

The intervening area did not sink so deep and within it lie
the exceptional zones that were raised and became the Sierras of
Cordoba, Tandil, and de la Ventana.
inland.

Over the sinking region superficial deposits of mud were spread,
by rivers and partly by winds, and these constitute the

partly

21535°—Bull. 52—12
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Pampean formation
the old rock floor

or terrane.

lies

deepest

They

[bull. 52

are no doubt thickest where

—in the downwarps of the Rio

de

la

Plata and at Bahia Blanca.
These two facts that there is a continental surface which was
eroded on the ancient crystalline rocks, and that the surface, being
warped, became generally covered with the Pampean formation
are the fundamental facts of the later geologic history of the pampas.
To these we may add the note that the region is now elevated and

—

subject to erosion.

PAMPEAN TERRANE
That portion

which concerns the discussion
Pampean terrane. Wlience
were they deposited ? What dis-

of the geologic history

of the antiquity of

man

relates to the

were the materials derived

?

How

may be recognized? To what
epochs of geologic time do these episodes correspond ? In what connection do they stand with man?
It has been said that the Pampean was deposited most abundantly
in the deep downwarps which are now the embayments of the Rio
de la Plata and the Bahia Blanca. In each of these there developed
tinct episodes of the long process

a system of rivers, whose modern representatives are the Parana and
Uruguay in the one embayment, in the other the Rio Colorado and
and its long northern tributary, the Gran Salado (Rio Curaco of
These rivers, or their predecessors, brought, distributed,
some maps)
and laid down the muds which were gathered in the process of denuda.

tion of upper watersheds

and which consisted

of the characteristic

In the one case that w^as
The soils were heavy clays,
central and western South America.
containing much iron and of various shades of brown to deep
Much of the Pampean terrane that lies north of
brownish-red.
the Sierra de la Ventana, was derived from that region and has that
general character. The Colorado River system, or its ancestors, on
the otlier hand, flowed from the Andes and brought down sands
in large volume, as well as clays, producing light-colored, sandy
varieties of the Pampean terrane, which are sometimes so unlike
the brown clays that they are not called Pampean, but are described as Tertiary sandstones. Within the area of the Province
of Buenos Aires there rose, moreover, the heights of the Sierra Tandil
soils of

the several headwater regions.

and de la Ventana, which were eroded by rains and by winds, and
which contributed more or less sand, together with clays, to the
deposits laid down near the hills or in the valleys of streams which
may have flowed from them.
Thus the sources of the Pampean earths were very unlike. The
accumulation of so great a mass required a long time, during which
conditions changed. Nevertheless, the Pampean terrane is on the
whole a remarkably uniform and monotonous deposit, several agen-
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the dominant one, having worked

the material into a uniform condition.
Alhivial deposits,
rivers

composed

of unmodified river

cany and deposit in regions of abundant

rainfall

mud, such as
and vegetation

and sands. They contain
carbonaceous matter derived from vegetation. But
alluvium, which is spread and dries on flats that for any reason are
not covered by vegetation, is sorted by winds, the fine clay being
blown out and the coarse stuff being left behind. By being blown
about or against one another the sand grains are worn down. There
is also chemical disintegration.
By many repetitions the process
results in a fine flour of the most enduring universal substances,
aluminous clay, silicious sand, and oxide of iron. Of such is the
consist of coarse as well as of fine clays
also

more or

Pampean

less

terrane.

Thus the Pampean,
materials,
rivers

is

in the physical

and chemical constitution

of its

a product of processes which require the interaction of

and winds.

On

the Arctic plains of northern Siberia, where

the great rivers flood vast areas and retreating leave

immense delta of the Hwang River
find modern illustrations of the I^ampean
the

them

bare, or in

in eastern China,

we may

conditions.

importance in modifying the efl'ect of
not raise dust from surfaces
that are frozen, moist, or sufficiently covered with vegetation, and it
does not erode them. If alluvial deposits are dry and bare, wind does
erode even plane surfaces, and when confined by the configuration of
Climate

wind on

is

a factor of the

first

alluvial deposits.

Wind can

the surface to a hollow, or channel, it erodes rapidly.

That the material

Pampean has been blown about and sorted by wind is clearly
proved by its uniform fineness, and hence we might conclude that the
pampas have been arid and bare. But the Pampean is in large part
of the

a river deposit, such as the

Hwang

River has spread over the vast

and has been distributed by floods in a similar
The terrane contains abundant remains of large herbivorous
delta.
animals, which lived on grass that must have grown rankly and in
profusion.
Thus there must have been rainfall sufficient to nourish
vegetation.
These evidences of aridity and humidity appear to be
contradictory, but they are readily explained by geographic relations
and by changes of climate.
The geographic relations of the Hwang River are to the point.
The river rises in the mountains of central Asia, flows through desert
basins, and descends to the head of its delta heavily laden with desert
The delta plain which is built of that dust is comparable in
dust.
extent with the pampas of South America. The rivers that now
flow from the Cordillera of Bolivia and Argentina southeastward also
cross desert basins, which are arid because the mountains take the
moisture from the air currents. They have been more or less arid
delta plain of China,
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ever since the uplift of the mountains occasioned the erosion which
produced the Pampean sediment, and it is reasonable to infer that
the fineness of the deposit is due to eolian sorting in the desert regions
through which the rivers flow. This inference probably could not be

extended to sediments derived from central Brazil, but it may be
Pampean terrane which is so derived is less characteristically eolian than that which occurs farther west and south.
The parallel with the Hwang River may be extended to the action
During the winter months, in North
of the wind in the delta plain.
China, when there is no rain or snow and no protecting vegetation
dust is constantly in the air and dust storms are serious. Eolian
Similar conditions have existed
drifts accumulate in eddies and lees.
during the formation of the Pampean, for it comprises both relatively
stated that the

modern and

older deposits of a strictly eolian character occurring

with others laid down by the river waters or in ponds.
It is possible that the geographic and seasonable conditions which
have been described may be found sufficient to explain the various
aspects of the

Pampean

terrane.

But

it is

possible also that climatic

have been an important factor in determining the variation and
succession of deposits in South America as they have been in the
northern hemisphere. In order to present this question in the light
of some of the known facts, we may digress at this point from the
cycles

description of the

Pampean

terrane to a discussion of the climatic

changes which characterize the Quaternary period in the Northern
Hemisphere.
Here this period is distinguished from the Tertiary epochs w^hich
preceded it by the rigor of climate which occasioned the glaciation of
northern Europe and northeastern North America. Ice fields of
great extent spread from centers so conditioned by excessive snowfall
and comparatively low temperature that they served as gathering
grounds for the great neve which supplied the ice.
These centers were determined by meteorologic and also by topographic conditions. In North America two of them were situated in
the great plains of northern Canada; another was in the northern
Cordillera.
In Europe the principal fields whence proceeded the dispersion of the ice were in northern Germany and in the Alps.
We were wont to speak of the Quaternary and of the glaciation
which characterized it as though it were a single glacial period without intervals of milder climate. But this concept, which marked an
early stage in the investigation of glacial deposits, has long since
given way to the recognition of at least four epochs of glaciation and
three epochs of general interglacial climate in those regions where the

phenomena are most fully developed.
The several epochs of the Quaternary have received names which
differ somewhat according to the center from which the ice spread.

.
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Students of Alpine glaciation recognize the Gunz, Mindel, Riss, and
stages, the Gunz being the earhest and the Wurm the latest
glaciation, which spread from the Alps upon the plains of southern
Germany. In the United States the deposits which were laid down
by successive ice sheets that flowed from the great center in Labrador
are known as the Wisconsin, Illinoian, Kansan, and Jerseyan.
Those
which spread from the other center in Keewatin, west of Hudson Bay,
are similarly known as the Wisconsin, Illinoian (or lowan) Kansan,
and Nebraskan (or Pre-Kansan)
The deposits which have received these names have been traced
over large areas in the respective regions in which they occur, and
have been identified in each separate field as constituting in each case
a sequence of formations due to recurrent glaciation, while between
the deposits which indicate the former presence of ice there are found
others whose character and included fossils demonstrate the existence
Thus it is seen that the
of an intervening epoch of milder climate.
Quaternary period corresponds in duration with the development and
retreat of at least four continental ice sheets, and that its time scale
is marked off into eight epochs, namely, four which were characterized
by glaciation and four which were marked by milder climate. We
live in the latest of the milder epochs.
Having in mind the alternation of glacial and interglacial climatic
epochs which have been distinguished in the Northern Hemisphere, it
is reasonable to inquire whether the Pampean yields any evidence of

Wurm

,

similar climatic variations.

Its general aspect is

monotonous and

readily suggests an initial inference that the general conditions of

deposition were similarly uniform. But there are many local details
which demonstrate the alternate action of wind and water, and hence
in each such locality the alternation of climatic conditions favorable
In so far as we may be justified in correto one or the other agency.
lating the sequence of conditions in one locality with those in another,
we may establish a presumption of general climatic epochs and of
changes somewhat similar to those of the Northern Hemisphere. Let
us hasten to say that this statement is not meant to imply that the
Pampean formation contains a record of glacial and interglacial conditions.

deposits

The writer has not observed the slightest evidence of glacial
in any part of the Pampean.
Glacial deposits are entirely

wanting in the delta deposits of the Hwang River, which the Pampean
formation most closely resembles, and the origin of the Pampean
is to be sought rather in the region of the deserts, as has
already been explained, than in one of the glacier-covered mountains.

material

The fact that the loess deposits of the Mississippi Valley and of central
Europe owe their origin to glaciers does not affect this statement, for
the loess deposits of China, which are far more extensive, are independent of glacial origin. But the alternation of climate, of which

—

:
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there is evidence in the Pampean, is from humid to arid and back to
humid, probably a number of times. It is theoretically probable that
the epochs of humid climate were the more genial and those of arid
climate the more rigorous as regards temperature, but of that we have
as yet no satisfactory evidence.

With

these suggestions

climatic variation in the

Sections of the

we may

consider some ot the evidences of

Pampean.

Pampean

are to be seen at various points along the

eastern coast of Argentina and have been observed by the writer

Mar del Plata, in the Barrancas de los Lobos south of that
and along the coast farther southeastward at Miramar, Necochea,
and Monte Hermoso. The sections were carefully studied in each
locality, but since we require here only an illustration of the kind
of evidence of climatic change that may be adduced, it will suffice
to describe a characteristic relation observed in the Barrancas del
north of
city,

Norte, north of

Mar

del Plata.

Norte are sea cliffs which vary but little from
an average height of 10 meters. The constituent materials are
earths which differ in color, texture, and arrangement, and which
inclose secondary deposits of carbonate of lime forming more or less
The earths are characteristic loams of the Pamirregular bodies.
pean terrane. They are very fine and uniform and usually very free
from sands; pebbles, except those of the secondary limestone, are
In color, they present shades of brown which
entirely wanting.
may be described as dark or reddish or fawn-colored. Gray tones
They are often
also occur and certain strata are distinctly greenish.
Richthofen
gave the
compared to the Chinese deposits, to which
quality
of
uniform
name loess, and they share with the material the
many
exhibit
They are more compact, however, and
fineness.
details of constitution and structure not found in loess, while at the
same time they usually lack the columnar structure nearly always

The Barrancas

del

characterizing loess.

In the Barrancas del Norte the constituent formations might be
variously classified as forming two, three, or four distinct horizons.
From summit to base of the cliff one may recognize
Plain

Meters.

derived from the Pampean by the introduction of humus and
possibly by accumulation of dust in the grass
Fawn-colored to gray, or reddish, or yellow-brown Pampean earths, very

Black

soil

irregularly distributed and varied in structure
Greenish, stratified, sometimes sandy, but in general earthy, deposits not

earthy sandstone

Beach

4-8
0-2

always present

Dark brown, very compact, dense

1

earths, often

sandy and constituting an
0-3
10
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The basal stratum of dark-brown, often sandy earth, marked by
compactness and homogeneity and frequent stratification, is a continuous formation, which has the characters of eoUan material redistributed by waters. The writer has seen very similar deposits in
China in the banks of the Grand Canal south of Tientsin, where the
material was loess redistributed in the vast delta of the

Hwang

River,

compact. As the formation is homogeneous so far
as traced in the Barrancas del Norte, and as it is very similar to the
Pampean formations which extend from the Barrancas de los Lobos
for many scores of miles southward, we can not ascribe it to strictly
local conditions.
On the contrary, it represents a general phase of
erosion and deposition which corresponds apparently to the removal
of fluvio-eolian formations from some one region and their redeposition where they are now found.
The writer is inclined to regard
this formation and similar deposits as due to river work on confluent
flood plains and consequently as made during a relatively humid
but

it

was

less

period.

The upper surface of the basal formation in the Barrancas del Norte
eroded and the hollows are filled by later deposits, sometimes of one
character, sometimes of another.
Characteristic examples are represented in the illustrations (pis. 2, 3). It will be seen that the formation was carved by an agent that undercut the sides and rounded
the bottoms of the hollows, leaving masses with sharp points or
edges in relief. Wind produces these effects in this material, whereas
water cuts channels having nearly vertical walls. Thus it would
appear that wind erosion, which is favored by, if not dependent on,
aridity, succeeded an epoch of deposition that was conditioned by
humidity. The eroded surface is not deeply carved but the extreme
relief of about two meters wliich it exhibits is probably near the
limit of height which the brown earth could maintain.
It is impossible to say how much may have been removed above this surface,
and we are thus left in doubt so far as this occurrence in the Barrancas del Norte is concerned whether the erosion was local and temporary or was occasioned by a general change. The phenomenon
recurs, however, in other exposures of the formation at Miramar and
at Necochea, and appears to be characteristic of the zone which
Thus it is not improbable that
is now laid open along the coast.
the area of erosion was a broad one due to a somewhat general climatic
and geographic change.
In the Barrancas del Norte the eroded surface of the Ensenadean
comes into contact with several formations, which are unlike in color
and constitution. The one which covers the longest stretches is a
is

greenish stratified deposit formed of

somewhat deoxidized.

Pampean

earth,

which has been

Similar greenish deposits occur here and there
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Pampean terrane up to the more recent formations, where they
be identified by their topographic relations on the present surThe reduction of the iron
face as having formed in ponds or lakes.
oxide to which the green color is due is a natural effect of the presence
Ameghino was the first
of organic matter that gathers in ponds.
In the Barrancas del Norte
to recognize their lacustrine origin.
they are sharply contrasted in color with the dark-brown Ensenadean, and the eroded surface is direct evidence of an interval between
in the

may

the episodes of deposition.

The eroded surface of the lower stratum worked out by wind and
not by running water no doubt presented more or less extensive
hollows in which pools or ponds would form and water-laid sediments
would accumulate, provided there was sufficient rain. The deposits
are water-laid and appear to constitute evidence of a return to conditions of greater humidity than had existed during the episode of
erosion.

The formations which succeeded the lacustrine deposits where the
which rest on the lower brown earth where the lacusThere is a fine Vvhitish or lighttrines are wanting, are of two kinds.

latter occur, or

gray stratum which exhibits the vertical structure characteristic
of eolian loess and which also possesses the fineness and uniformity
The light color is peculiar and is not explained
of wind-blown dust.
by any field observation. This white or gray loess is locally conformable to the brown sandy earth and again is separated from it by
pockets of pink pebbly loess described below.
The formation which may be called pink pebbly loess, according to
its color and constitution, is a fine-grained, light reddish-brown

same material. The
and structure are eolian. The pebbles also
could have been formed only by wind action, since the loess of which
they consist would readily melt down in water and lose its form. The
deposit, Avliich includes small pebbles of the

texture, homogeneity,

formation thus suggests arid conditions. It occurs characteristically
in wind-eroded hollows which are more or less undercut, and thus it
Were it not
indicates the activity of the wind as it erodes and fills.
for the intervening lacustrine formation there would be no reason
for separating the episode of erosion during which the basal stratum
was sculptured from the episode of erosion and filling which is marked
by the pebbly loess, and the climatic variation would be simply
from more humid to more arid. But the occurrence of the lacustrine
deposits in the hollows cut in the basal stratum and the fact that
they are themselves sometimes cut out b}^- the hollows filled by the
pebbly loess indicate that between two episodes when wind erosion
was favored, presumably by aridity, there was an interval of precipitation adequate to produce ponds.

—
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pink pebbly loess

great irregularity of deposits, and

is thus distinguished from the higher horizon immediately overlying them,
which is occupied by a fawn-colored eolian earth most examples of
is

loess, but some of which exhibit columnar
The fawn-colored loess is the highest of the formations
in the Barrancas del Norte and forms the upper third to half of the
bluff.
It is continuous with the pink pebbly loess, which changes
gradually in color and loses the pebbly inclusions from below upward.
It is strongly contrasted in color with the whitish-gray and the plane
between them is clearly marked, but is flat and not eroded. Thus the
fawn-colored loess may be regarded as the upward continuaMon of
these two dissimilar deposits with which it corresponds in being of
wind origin. It merges upward into the black soil, which is derived
from it.

which are a structureless
structure.

In the foregoing descriptions of the original characters of the formation in the Barrancas del Norte, the secondary feature, the occurrence of limestone masses, or tosca, has purposely been omitted, it
being regarded as a deposit from ground waters subsequent to the
deposition of the earth in which it occurs.
There are two horizons in the Barrancas del Norte at which limestone is strongly developed. One is near the base of the cliff, somewhat less than a meter below the upper surface of the dark-brown
sandy earth that forms the base of the exposed section. There is a
heavy horizontal plate of limey rock, in many places two-thirds of a
meter thick, and fairly constant in occurrence. According to the
writer's understanding of the process of tosca formation,

it represents
the zone or horizon within which the ground water rises and falls,
while diffusing by capillary action and evaporating from the surface.

The conditions which are most favorable are those of
The density and continuity of the residual lime deposit

semiaridity.

constitute a

measure of the time during which the action continued at the horizon, and as this formation is both dense and continuous it appears to
correspond to a notable episode. Thus, the lower plate or stratum
of tosca strengthens the evidence for an arid or semiarid epoch, following the deposition of the brown, sandy alluvium.
The upper horizon of strongly developed tosca is at the base of
and in the fawn-colored loess that constitutes the upper third or
half of the barrancas.
The limey rock occurs in irregular branching
masses that are longer vertically than horizontally and are more or
less separated from one another.
The forms and occurrence are
adjusted to the structure of the loess, which is itself irregular and
occasions their irregularity.
This horizon seems to indicate an
episode of climatic condition favorable to evaporation

—semiaridity

:
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but the surface of the ground during that interval appears not to
have differed from the present surface. The writer regards this tosca
zone as evidence of a drier epoch antedating the present relatively
huniid one.
Tosca occurs irregularly at other levels or without reference to a
Some of it has been displaced
particular level in the loess deposits.
and reburied; some has been washed and rolled. It is evident that
local conditions have favored the deposition of secondary lime at
various times,
period which

not usually, throughout that part of the Pampean
represented by this section. But during two epochs

if

is

the relations of surface- and ground-water level were particularly constant for a sufficient time in each case to produce especially heavy

The first of these epochs coincides with the period of
passage from the alluvial deposition represented by the dark-brown
earth at the base to the period of aridity that succeeded. The second
does not correspond with any time-interval observed in the section,
deposits.

but with a later episode.

The interpretation of the Barrancas del Norte which the deposits
and contacts suggest to the writer may therefore be provisionally
stated as follows

—

The (n+1) episode Brown earthy loess alluvial
The (n+2) episode Wind erosion—tosca formation
The (n+3) episode Lacustrine
The (n+4) episode Wind erosion and loess deposits
The (n+5) episode Tosca formation
The (n+6) episode Black earth
'

humid
semiarid

humid
semiarid to arid

semiarid

humid

In this section Ameghino distinguishes three distinct deposits,

which he has named Ensenadean, Bonaerean, and Belgranean.

The

writer likewise recognizes tliree episodes of deposition, namely,
the (n + 1), (n + 3), and (n + 4) divisions of the above climatic scale.
The criteria on which he bases his divisions are, however, not of a

character to permit

him

to correlate

them with the formations

at the

type localities from which they are named by Ameghino. He feels,
moreover, that the criteria by which to distinguish the climatic divisions of Pampean time require further study before complete confidence can be placed in the conclusions.
The characteristics which mark the Pampean terrane in th« section
of the Barrancas del Norte may be recognized in numerous other sections along the coast: For instance, at the Barrancas de los Lobos,
south of Mar del Plata, near Miramar, near Necochea, and also at
Monte Hermoso (a few miles east of Bahia Blanca). The basal
stratum exposed in the Barrancas del Norte may be traced to the
Barrancas de los Lobos, where it lies in the upper part of the cliffs
above some 10 meters of similar material, which is exposed between
The lower formation is somewhat darker in color
it and the sea.
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Showing unconformity, due

to effects of erosion,

between basal bed and deposit

of loess.
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than the upper, but exhibits similar evidences of erosion and eolian
deposition.

At Miramar and Necochea the formation, which

is

exposed in the low bluffs also, consists of loess-like alluvium, the surface of which has been eroded and filled in by wind.
Similar characters may be seen at Monte Hermoso and, as shown in plates 2 and 3,
According to Ameghino, the exposure at Monte
at Mar del Plata.
Hermoso shows at the base a member of the Pampean terrane which
is even older than the lowest exposed in the Barrancas de los Lobos.
There is nothing in the lithologic or physical characters of the
deposit which would enable one to form an opinion on this point.
Ameghino's view is based on the faunas of the respective localities.
Whatever the relative ages of the various deposits that are to be
seen in the sea cliffs of the eastern coast may be, they all exhibit the
evidence of identical physical conditions and point to alternations of
humidity and aridity during the time of their distribution.
It is not necessary to pursue in detail the geologic and chronologic problems connected with these older formations of the Pampean, for the present investigation is concerned primarily only with
those formations which are related to the problem of man's existence
in the region, and the writers have not been able to find any evidence
which would show that he lived during Pampean time. Human
remains have been found, so far as the writers have been able to
observe, only in recent deposits, some of which are classed by them
as the

Upper Pampean and others

later phases of the

as

post-Pampean formations.

Pampean may now be

The

considered.

Upper Pampean and Post-Pampean

To

Dr. Santiago

Roth the writer is indebted for having pointed out
Upper Pampean and the Middle Pampean

the distinction between the

of Roth's classification, as exposed in sections near La Plata; near
Anchorena, on the Rio de la Plata above Buenos Aires; in the Arroyo
de Ramallo; and at San Lorenzo, near Rosario. Doctor Ameghino
designated as Upper Pampean two deposits seen at and near Mar del

Plata.
All of the deposits which were thus referred to the Upper Pampean are characterized by the features which distinguish eolian loess.
The material is finely pulverent, not firmly consolidated, often columnar in structure; it is light-gray or fawn colored and contains secondary limestone only in relatively small amount as compared with
the older Pampean formations.
It is a formation which obviously
is composed of material eroded by the wind from the older Pampean
and redeposited in favorable localities in the form of eolian drifts.
It does not appear probable, considering the conditions of development and the present irregular distribution, that the Upper Pampean
ever formed a widespread mantle in the region of its occurrence. It
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distinctly a drifted formation and occurs with the irregularity
which characterizes drifts.
It is doubtful whether we may safely speak of an Upper Pampean
epoch in the sense of a definite division of geologic time. We have
seen that eolian loess occurs as a characteristic constituent of the
is

Pampean

The material for the formation of eolian
terranes.
has been available and winds to erode and redeposit it have
been active in later epochs also. From the time when the earliest
alluviums of the Pampean terrane were formed to the present,
older

drifts

deposits possessing the physical characters of the

have been developed.

Thus

Upper Pampean

seems impracticable to distinguish an
Upper Pampean formation on physical characters alone. There is
paleontologic evidence, but it rests primarily on the physical, for the
biologic lines of descent can not be established except by observation
of the stratigraphic sequence.
Those fossils which have been found
in the superficial eolian loess have been assigned to the Upper Pampean, because they occurred in a position above the older Pampean
and in material having Upper Pampean characteristics. In these
criteria, however, there is nothing by which to distinguish the oldest
Upper Pampean loess from the most recent, and it is not impossible
that the range of time represented by such loess deposits corresponds
with a large part or all of the Quaternary period.
While the writer is thus in doubt as to the stratigraphic and chronologic value to be given the term Upper Pampean, there are certain relations which serve to set an earliest date before which the
it

Upper Pampean did not develop
which

it

is

now

recognized.

in

the superficial position in

These limiting relations are physiobe seen by referring to the description

graphic and climatic. As will
of the Arroyo de Ramallo, to that of Mar del Plata, and to other
occurrences of the Upper Pampean, the Upper Pampean deposits
occupy peculiar positions in the eroded surface of the older formations.
In so far as this may be generally true they could not have
been deposited until after the surface had been eroded, and the erosion could not have taken place until the older formations had been
elevated above base level. There is thus a recognizable effect of
deformation which intervenes between the Upper Pampean and any

older formation.

The Upper Pampean did not develop, however, immediately after
The relations which may be seen between
Buenos Aires and Rosario show that shallow valleys were formed by
the elevation of the region.

small confluent streams that grew out of the Parana and that they
afforded the appropriate locus for deposition of the

Upper Pampean.

Valley erosion by these local streamlets does not seem
The two seem
consistent with simultaneous valley-filling by winds.
(Plate 4.)
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have been

to

we may

distinct in time, the latter succeeding the former. Thus
probably recognize an episode during which the alluvial

plain formed

by the surface

of the older

Pampean was

raised to its

humid climate during which the drifts of eolian loess, the Upper Pampean, were
As those drifts are now cut through by the streamlets, a
deposited.
present altitude above base level, an episode of

is distinguishable, which appears to coincide
with the present time.
''Upper Pampean" thus gams a certain definiteness as a geologic
term by virtue of the physical relations in which the characteristic
deposits occur, and may have value in systematic classification if it
be limited to deposits formed during that episode of aridity which
preceded the present humidity. The writer has not seen enough of
the field, however, to know whether such a distinction is valid or not,
and it does not appear that the term has been thus critically applied.
Post-Pampean deposits fall into four classes, namely: Lacustrine,
alluvial, dune, and marine formations, all of which are dependent on
topographic features as they now exist. In order to develop the
conditions of deposition, it is necessary to describe the topography and
the Atlantic coast of the pampas with reference to their origin and
stage of growth. We will take up first the topography of the pampas.

later episode of erosion

The word pampa,

signifying ''flat plain," describes the

correctly only in so far as

One must look beyond
flatness of the

foreground
are

common

pampas

applies to the general aspect of the surface.

the foreground in order to see the extraordinary

pampas.

itself

it

In detail they are not

flat,

and yet

in the

there are rarely those inequalities of the surface which

m plains traversed by running streams,

are least eroded.

The absence

of

even where they
running water and of the landscape

it produces is one of the most striking tliough negative
phenomena of the Argentine plains. The characteristic surface form
of the pampas is a gentle hollow or an equally imperceptible swell,
each of them entirely devoid of line or sharp accent and each melting

forms which

without distinction into the other. A horseman galloping over the
apparently dead level surface sinks partly out of sight like a ship
beyond an ocean swell and remains perhaps below the plane of vision
while he rides a mile or more. A rabbit startled from the grassy flat
is lost in sameness of color until he suddenly appears in silhouette
against the sky as he tops the swell and beyond it disappears.
These
broad hollows and swells have no systematic relation to any structure
of the Pam})ean earths, nor to any system of drainage.
They are
probably related to the prevailing direction of the winds which produced them, whether such winds be those of the present climatic
episode or were those of a preceding time; but if such a relation exists
the forms which may betray it will be discovered only by careful
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topographic mapping.
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Nevertheless, the wind origin of the surface

pampas is obvious in the general form of the hollows
Anyone who has studied a loess-covered landscape knows

features of the

and

swells.

the long sweep from plain to mountain which

form

of equilibrium that is

upward from the

plain.

is

the characteristic

produced where the wind

is

deflected

Like the slope of equilibrium of the beach

it

and the force of the movmg element, and like the drumloid curve produced by ice it is definitely
characteristic of the fashioning medium.
The pampas everywhere
bear the impress of the wind which has scoured, hollowed, and molded
their vast flat expanses of fine brown earth.
The surface which is thus characterized as an effect of wind sculpture is modified along the right bank of the Parana, in what is now
the most humid region of the Province of Buenos Aires, by stream
erosion.
A number of small valleys have their rise in the pampa and
extend more or less directly to the river. Those which the writer has
particularly examined are at Alvear and Ramallo another is crossed
by the railroad near Baradero. These are but examples of similar
valleys of erosion which occasion the frequent up and down grades on
the Ferrocarril Central between Buenos Aires and Rosario. The
Arroyo de Ramallo is characteristic. (PL 4.)
The Arroyo de Ramallo debouches into the Parana with a low flood
plain about a kilometer in width.
Between 2 and 3 kilometers from
the Parana the little valley is much narrower and is bordered by
A kilometer higher up the stream has
steep banks and low bluff's.
been dammed and affords a fall of about 3 meters. Its channel
extends a very considerable distance farther back into the plain, but
varies in declivity with the material

;

only as a shallow talweg.

The little valleys of which the Arroyo de Ramallo is a type are in
an early stage of development. They are due to little confluent
autogenous streams that have grown back from the Parana into the
pampas and as yet have reached no more than a youthful growth.
Their history embodies, it is true, the early episode of erosion, which
was followed by partial filling with eolian loess, and most recently by
reexcavation of the talweg, but when we consider the softness of the
Pampean earths as opposed to the eroding power of a stream, we are
obliged to recognize that these little streams have accomplished but
a small

amoimt

of erosion.

In the photograph shown in plate 5, we see the bank of the Parana
The level Pampean plain extends at
at San Lorenzo, above Rosario.
an elevation of 12 to 15 meters above the river and ends in nearly
vertical bluffs, which are scarcely attacked by erosion.
Talus is also
wanting and the scarp is very young. It overlooks the wide channel
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side,

and

it is

—

apparent that the great river is corrading literally cutting away the
bank faster than talus or gullies can develop. But though the river is
a powerful agent of erosion it has not accomplished a great deal in
widening its flood plain at this favorable point. The work is only
begun.
In describing the warped surface of the old continent it was stated
that the Parana and the Rio de la Plata occupied a downwarp.
Southwest of their depression the Pampean plain rises very gently in
an upwarp to an altitude of between 30 and 40 meters above sea.
The highest part of the plam lies in a Ime which trends from northwest
to southeast, some 50 kilometers southwest of Buenos Aires.
About
50 kilometers still farther southwest there is another depression whose
axis is approximately parallel to that of the Rio de la Plata and which
is occupied by one of the several salt rivers (Rio Salado) of the country.
This depression constitutes the eastern portion of the Province
of Buenos Aires, in latitude 36°, and is an area in which extensive
drainage canals have been thought necessary. The general elevation
of the plain rises from near sea level to 25 meters in the valley of the
Salado, but there is no perceptible slope and the extraordinary flatness of the surface is such that during the rainy seasons of wet years
rain water has stood over many square kilometers where during drier
years there spread the grassy plain. The channel of the Salado,
meandering through this flat, is shown in the photograph (pi. 25).
It will be noticed that the river is in a peculiar state of equilibrium.
It is not deeply corrading, neither is it aggrading the channel.
It
has sufficient fall to carry away the silt which it brings and therefore
does not build up its banks above the neighboring plain, as is the habit
of rivers in their deltas, nor does it appear to be obstructed.
Yet its
force is not sufficient to excavate its channel to a greater depth below
the surface than is required to carry its waters. The river may be
said to flow practically at base level.
The writer observed these
relations in the vicinity of the stations called Villanueva and General
Belgrano, and noted them as an illustration of a surface which,
although elevated considerably above sea level, and traversed by
streams, does not exhibit any of the features sculptured by running
water. This condition may be attributed to the fact that confluent
streams have not yet developed on the gentle slopes that descend
from the northeast and from the southwest toward the Rio Salado.
Due allowance must be made for the effects of wind erosion, which
has produced very broad and shallow hollows in the plain, in which
the rain waters gather and evaporate instead of running off.
Nevertheless, the period of time is short during which such a surface, when
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elevated,

may

had time

to develop since the
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The drainage systems have not
Pampean was warped up to its present

retain its integrity.

position.

Thus observations

Parana and in
show that streams have done very little work
on the Pampean formation. Indeed, the features which they have
sculptured are insignificant. Hence, the elevation of the pampas may
of the effects of erosion along the

the valley of the Salado

be regarded as recent. If, however, it should appear on further study
that stream erosion has been retarded by the peculiar character of
the pampas to a greater degree than now seems probable, and that
there have been one or more epochs of aridity during which stream
erosion was reduced to practically nothing, there would be reason for
extending the time that has elapsed since the uplifting of the surface,
and it might be that this later history would cover the Quaternaryperiod.
It has already

been stated that those eolian deposits, which are

Upper Pampean by both Roth and Ameghino, he in
hollows sculptured in the surface of the Pampean, and the same holds
characterized as
true for the

still

younger deposits

these, including the

of alluvium

Upper Pampean, appear

and dune sands. All

of

to the writer to fall in

the Quaternary. It may or may not follow that the earlier Pampean
formations were deposited during the later Tertiary (Pliocene and

though this
Quaternary age.

late Miocene),

of the

is

probable; but they also

may

be in part

ATLANTIC COAST OF THE PAMPAS

now we

turn from the consideration of the pampas to that of the
we must recognize at once that the coast
line has reached its present position by virtue of wave erosion on the
uplifted mass of the Pampean. In order to place this proposition in
If

eastern coast of Argentina,

its

appropriate relations,

we may

consider the development of the

coast as the result of the attack of the ocean on the inert mass of the

Pampean

earths.

A shore is fashioned by waves and currents, driven chiefly by winds.
In the course of their attack they destroy headlands, build bars,
spits, and beaches across embayments, and eventually establish a
coast which is adjusted to and in equilibrium with their activities.
A young coast is distinguished by irregularity, an old coast by
smoothness. On a young coast the wave-cut terraces and sea chffs
are conspicuous features; on an old coast the chffs due to wave action
are modified or obUterated by subaerial erosion.
It may happen
that sea cliffs cut in enduring rock stand for a relatively long time,
but a chff of earth, however compact, is a very transient feature.
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composed, to a great extent, of

Many of these

are too steep to

cHmb

and are frequently undercut by the waves that beat against the base.
Their height depends on the elevation of the plains and is usually not
more than 10 to 15 meters, but in the Barrancas de los Lobos, south
of Mar del Plata, the cliffs attain an altitude of 28 meters.
(See
pi. 6.)
As one walks beneath these bluffs of clay and notes the fallen
masses of earth disintegrating at the foot of the chff, one can not but
recognize that the present coast line

is

a transient thing.

It evidently

changes measureably from decade to decade and no feature of it can
be many centuries old. Thus no bank or slope or eroded surface
between the plain and the beach, nor any deposit built upon such a
slope, can be considered to be older than very recent.
The coastal deposits which may be observed along the recent coast
of Buenos Aires are of three kinds: Beach, dune, and coquina formations. The beaches are deposits of sand formed between the base of
the cliffs and the sea and are usually so narrow that they are covered
by the rising tide. Except as subordinate features at the foot of the
bluffs, they are entirely wanting.
Sometimes their shoreward limit
is

formed of dunes.

Dunes

are conspicuous features.

These occur wherever there

source of sand and a surface upon which they can accumulate.

is

a

They

appear to be absent only where the sea cliffs are so steep and high that a
dune can not find lodgment. Even then sand is blown into the hollows
wrought by wind and waves in the face of the cliff, and lies in banks
and festoons which sometimes simulate interbedded sandy strata.

The universal

activity of the

wind and

its efficiency

in transporting

sand constitute most striking facts in the present condition of the
coast. The writer's observations cover particularly the stretch from
Mar del Plata to Bahia Blanca, but the data regarding the direction
and frequency of winds are available for the stretch from Buenos
Aires to Bahia Blanca. In his work on the climate of the Republic of
Argentina,^ Davis gives two tables, one for Buenos Aires and the other
for Bahia Blanca, which embody the results of observations taken

monthly observations.
months and eight
points of the compass, namely, north, northeast, east, and so forth.
For our purpose we may group these observations into two classes,
one representing winds which may be said to blow from the sea, and
the other those which blow from the land. The first class comprises
winds from northeast, east, southeast, and south, and the second those
three times daily

The

and referred

to a scale of 1,000

original data are arranged with reference to the

1

Davis, Gualterio G., Clima de

^535°— Bull. 52—12

la

3

Repilblica Argentina, Buenos Aires, 1909, pp. 41-44,
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The older ones
younger. Tlioy arc grass-grown and
they merge into the plain. Wliere the

clearly belong to different episodes of development.
lie

inland in a zone beliind

sink

away

drainage

to

is

tlie

low mounds till
ponded behind them there arc

little lakes.

Beneath

a layer of black earth representing the soil of the former
plain over which tlic dunes advanced with the advance of the sea
upon the coast. The younger dunes are composed of moving sand.
They rise directly from the existing beach, to whicli they arc obviously related, and form a zone a kilometer or more in width. They
vary from less than 10 to more than 20 meters in height, rise in a
long, wind-wrought curve from southeast to northwest, and on the

them

is

northwest side are as steep as the sand will lie.
At the mouth of the Rio Quequen, near Necochea, tlie dunes are 12
to 15 meters high and advancing from the southwest have pushed
the river northward so that it flows through a restricted channel
beneath a cut bank in the loess 12 meters high. At Monte Hermoso
the zone of large grass-grown dunes is 3 to 5 kilometers wide, and the
dunes themselves attain a height of 25 meters or more above the sea.
Monte Hermoso is a dune 27 meters in height, the upper 20 meters
being sand and tlie base consisting of the Monte Hermoso formation.
These brief descriptions will suffice to indicate the effective work
which is being accomplished by the wind along this stretch of coast,
and to make it clear that the dunes are a strictly coastal formation
dependent on the proximity of the sea, formed from the beach sands,
and moved by the winds whose prevailing direction depends on existing relations of land and sea. More detailed descriptions are given
in the accounts of the specific points visited.
The coquina which forms on the eastern coast of Argentina is
intimately related to the dunes in origin, since tlie wind is the chief
agent in its production. But, whereas the sand dunes are developed
by the more regular winds, the coquina is the product of the storms.
It consists chiefly of broken slielJs mingled witli sand and gravel, but
includes also any pebbles or other large objects, such as bones, which
may happen to occur with the sand. It is usually more or less
indurated, and this character, together with the fact that it contains
fragments of fossils identical with those which occur in the underlying Pampean, has led to its being considered a Tertiary formation.

The

writer regards

it

as strictly equivalent in character

and

origin

with the coquina of the Florida coast, in regard to which we may
quote the following description:*
"One of the most common of tlie marine Quaternary deposits is the
coquina which occurs at various points along the coast. This consists of a mass of more or less water-worn shells cemented by calciumcarbonate. The amount of cement is seldom great enough to close
'

iSellards, E. H., State Geologist, in Second

p. 153.

Annual Report

of Florida State Geological Survey, 1908-09,

:
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tlio

individual shells, though in
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some

localities

proceeded far enough to produce a
rather compact fossUiferous limestone. There is usually more or less
sand present, which is commonly in the form of thin lamina; separating
the shell beds, and various gradations from sand rock to shell rock
may be noted along the Florida coast."
Sellards quotes from an account published by James Pierce in 1825,
in the American Journal of Science
"Extensive beds of shell rock of a peculiar character occupy the
borders of the ocean in various places from the River St. Johns to
Cape Florida. Tliey are composed of unmineralized marine shells
of species common to our coast, mostly small bivalves, whole and
I examined
in minute division, connected by calcareous cement.
this rock on the Isle of Anastasia, opposite St. Augustine, where it
extends for miles, rising 20 feet above the sea and of unknown depth.
In these quarries horizontal
It has been penetrated about 30 feet.
strata of shell rock of sufficient thiclvness and solidity for good building stone alternate with narrow parallel beds of larger and mostly
The large Spanish
unbroken shells, but slightly comiected.
fort and most of the public and private buildings of St. Augustine
are constructed of this stone. The rock extends in places into the
sea with superincumbent beds of new shells of the same character."
In the report from which these quotations are given the Quaternary
is divided into Pleistocene and Recent and the coquina is placed in
both Pleistocene and Recent, along with beach sands and eolian
The various deposits of coquina along the coast have
deposits.
repeatedly been observed and studied by both Dall and Vaughan,
and their Quaternary age has been determined by these observers.
From the example of the coquina of the Florida coast we learn that
indurated formations may be even as modern as the Recent epoch.
They may also be Pleistocene, and the question of age determination
depends in a large measure on their relation to other formations or
Paleontologic evidence also has bearing,
to physiogi'aphic features.
but there are two conditions which may qualify it. The life range of
species may cover the time of development of difi'erent masses of
coquina which are physiographically distinguishable, for the movements and accidents of coastal development are constantly affording
new and different conditions under which shells may be assembled
and cemented. Again, in case a coquina contains remains of both
living and extinct species, the latter belonging to an older formation
from which they may be derived, we can not accept with any confidence the evidence of these older fossils as to the age of the coquina.
The coquina of the Argentine coast may then be studied with
the process of cementation

lias

•

•

•

reference to its constitution, hardness, and the capacit}^ of existing
agencies to cement it; in regard also to its relation to the existing
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coast line and the special features thereol'; and finally as to the fossil
content.

The Argentine coquina
the writer observed
strand.

it,

is

composed, in

tlie

several places where

of materials derived directly

The sand, the

pebbles, the larger stones,

from the adjoining
and the shells are

all identical, so far as they possess similar characteristics, with those
which make up the latest beach deposits. The sand is both white
and black, being composed of grains of quartz and of various dark
grains derived from volcanic rocks.
The pebbles are in large part
those which have been styled "Patagonian," because they are the
same as those which form the Avidespread pebble deposit of the
Patagonian plateaus. They are brought along the shore by tlie prevaihng northerly drift of the inshore currents. The shells and shell
fragments are those of thick-shelled bivalves wliich occur in limited
quantities on the beach and live in adjacent waters.
Tlius, as
regards constitution, the coquina is identical with the beach.
The physiogi'aphic relations of the coquina are definite. It occurs
only in immediate relation to the present coast within reach of the
waves or spray. It usually lies at the beach level. In one case,
however, namely, at the mouth of the Arroyo del Barco, to the
south of Mar del Plata, the coquina occurs up to a maximum altitude of 9 meters above the beach; and again at the Boca del Moro,
north of Necochea, it was observed just above the modern beach,
lying in a slope continuous with the beach, but eroded by gullies.
At the Arroyo del Barco the coquina lies in an angle of the coast, at
the head of the Playa do Peralta, where it is open to the storm waves
of the Atlantic and at a point where the converging shores concentrate them and give them exceptional force.
At the Boca del Moro
the occurrence of the coquina may be within the reach of an unusual
storm, but it is not unreasonable to postulate that the shore currents
have built out the sandy beach and have thus widened the strand
sufficiently to remove the zone of former wave action from that
of the present breakers. Another occurrence of this formation is
on the slope of Punta Porvenir, south of Mar del Plata. It there
consists of a mingling of sand and loess and extends from the low
bluff back of the beach to a distance of 110 meters from the shore,
that is to say, to the limit which may be reached by spray from the
storm waves breaking on the prominent point. It was in this deposit
that the Ameghinos found the carapace of a glyptodon associated
with hand- worked stones. Just north of Punta Piedras at Mar del
Plata the coquina occurs on the beach in the lee of the quartzite
point, where the waves have washed in the material which goes
to make up the conglomeratic and pebbly deposit.
It also consists
largely of shells and is cemented by lime.
A peculiar interest
attaches to it because it appears to underhe a portion of the bluff.

:
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here composed of eolian loess. This loess is assigned to
the Upper Pampean and still greater age is allotted to the coquina
beneath it. The coquina is riot to be seen in section beneath the
loess, but is said to have been struck in numerous wells that were

which

is

put down through the bluff. This lee, or sheltered place, behind
which the coquina occurs, was produced when the waves cut out the

bay that is now protected by the quartzite of Punta Piedras,
and the eolian deposit, like the coquina, is genetically related to

Httle

the present strand line.
The fossil content of the coquina is well known to consist of shells
of living species, but is said to include also shells and bones of extinct
species.
A number of specimens brought by the writer from the

where he examined the coquina, between Mar del Plata
and Necochea, contained shells of living species only. In one
fragment a shell of an extinct species was found; the specimen
came without a label and the locality from which it was derived
could not be identified with certainty.
In the coquina at Arroyo del Barco, Doctor Hrdlicka and the
writer observed a bone which was too firmly imbedded in the rock to
be secured, but which appeared to be a jaw or pelvis, possibly of
an ungulate. Ameghino stated that the formation contains bones

localities

of extinct species peculiar to the

Pampean formation (Ensenadean)

upon which it rests. In view of the fact that the coast is eroded
from this same formation and that any bones contained in it must
be washed out and swept along with the beach sands and gravel,
it is to be expected that the more massive ones or portions of them
may have become imbedded in the coquina. It is said that delicate
or articulated bones have been found in the formation. They could
hardly survive in such a deposit as that at the Arroyo del Barco,
as it is composed of very coarse material which could be moved
only by use of considerable force, but the mingled loess and sand
of Punta Porvenir might bury lighter objects, either weathered out
upon the surface of the underlying Pampean or contemporaneous
with the recent deposit. Thus the carapace of the glyptodon
found on Punta Porvenir may be a fossil from the older Pampean
(Ensenadean) or it may indicate the survival of that species down
to the recent time when the coast developed in its present position
and the eolian deposit was formed. In this case the paleontologic
evidence must derive its significance from the more direct and

unequivocal stratigrapliic and physical relations.

Summary of Geologic Relations
In the preceding pages the facts which the writer regards as most
essential to an understanding of the geology of the region under
review have been briefly sketched. They may be summarized as
follows

#
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1. Beneath the Pampean is an ancient hind surface which was
formerly a plain or nearly so, it having been long subjected to erosion.
The plain subsided and became covered with the alluvium
of rivers which brought silt from the north and especially from the
west. The rate of subsidence and the rate of sedimentation were
related to one another somewhat as they now are in the Mississippi
embayment, so that the surface of the river deposits remained
above sea level although the mass was sinking. Marine deposits,
therefore, do not enter the area.

2.

The

alluvial deposits constitute

pean terrane.
Hwang River

They resemble

what

is

now

in the delta plains of eastern China,

of eolian loess redistributed

by

river action.

originates in the deserts of central Asia,

Andes now have an

and which consist
loess of China

The

and by inference the Pampean

The lands

to the

arid climate because the high

moun-

earths originated under similar arid conditions.
east of the

Pammade by the

called tlu^

the deposits which are

tains dr}^ out the western winds.

If this liypothesis of the origin

Pam2)ean earths be valid there is a relation between the Pampean and the Cordillera, since the elevation of the Cordillera was
of the

recjuired to establish the genetic conditions for the ])roduction of the

as the alluvium of the Pampean
seems probable that most of the
Pampean is of late Tertiary age, but there is nothing in the process
of deposition which precludes Quaternary age for the later part of
loess that

was subsequently deposited

terrane.

By

this hypothesis it

the formation.

During the deposition of the Pampean terrane eolian processes
and redeposition were certainly active. They
appear to have been particularly active at certain epochs which
alternated with others of dominant fluviatile action. This alternation may have been local and have occurred in different places at
different times, but the phenomena as they are displayed in the
sections on the eastern coast of Argentina suggest that there were
one or more epochs when wind erosion prevailed over a wide area
and was favored by some special climatic condition, such as aridity.
3.

involving erosion

The deposition

of secondary

limestone appears also to indicate

climatic variation, and the two lines of evidence

—

wind erosion and
limestone deposition appear to coincide in their indications. Hence
it is inferred that Pampean history has been varied by climatic
change, and it is suggested that the ultimate subdivision of the

—

Pampean
variation.

terrane into distinct formations will be based on climatic
The writer has not formed any opinion as to the rela-

which might exist between such a classification and any of
which may have been published. It would seem probable,
however, that no attempt to classify the Pampean terrane, a mass
of lenticular alluvial deposits produced by several rivers, according
tions

thos^B
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more uniform marine

strata, could

be successful.
4.

The

by which the

criteria

divisions of the

—

more or

several

Pampean have been

less

theoretic

distinguished are primarily

composition, texture, compactness, structure, and the
proportion of secondary limestone or tosca. The differences in these

lithologic

At first the writer did not easily recogEventually he saw them wdthout difficulty, but he did

characters are not marked.
nize them.

not learn to rely on them as a means of
to

him that

classification.

It

seemed

local conditions affecting the source of the material

and the character of the deposit might be more influential than
the greater or less age of the formation. It was apparent in clearlj^
exposed sections that deposits of distinct epochs might occur in
the same plane in close proximity or in contact with one another.
Sections are few and the distances between them are great. Under
these conditions the subclassification of the Pampean is a problem
of extreme difficult}^, in which there is great liability to error.
5. If we turn from the physical to the paleontologic criteria as a
means of classification, we are confronted with the fact that the
sequence of faunas can be determined with certainty only when
we know the sequence of formations. But, inasmuch as we do not
sureh' know the succession of Pampean formations, we can not have
confidence in any theoretic development of faunas. There is urgent
need in this matter to withhold judgment and to preserve a conservative attitude of agnosticism in regard to the relative age of hypothetic divisions of the Pampean terrane and the supposedly distinct
faunas.
6.

Among

tlie

divisions of the

the distinction between the

Pampean which have been proposed

Upper Pampean and

of the terrane seems to be one of the safest.

In

all

older formations

many

places there

is

a distinct unconformity beneath the deposits of the Upper Pampean,
which is a result of uplift and erosion. Elsewhere there is entire
conformity, as, for instance, at San Lorenzo on the Parana, and
apparently continuous deposition from the older Pampean up into
loess deposits of the
for the surface of the

Upper Pampean type. This is not surprising,
pampas is now and has been in the past suffi-

warped to bring' about conditions of erosion in one locality
concurrently with those of continuous deposition in another. The
ciently

Upper Pampean

is

identified lithologically as

eolian not only in texture

and structure but

an eolian

loess.

also in distribution,

It is

and

occurs generally in drifted deposits rather than as a widespread
stratum. The conditions for its formation may have been peculiarly
favorable during some recent epoch of aridity, and if so the formation
would acquire a certain unity and individuality. But the writer is
satisfied that not all of the irregularities of the surface which gave
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wind eddies, nor all of the loess drifts that accumulated in
them, can be assigned to a single epoch. He believes that the deposition of various local deposits of the Upper Pampean type has been
distributed over a considerable interval of time and is still going on.
If so, fossil remains found in them may be similarly distributed.
7. Although the pampas may be described as elevated plains, they
have suffered but very little erosion. The development of valleys
is in an incipient stage.
There are extensive areas which are not
drained by streams, and the characteristic topographic form is a
shallow wind-scooped hollow. The flatness of the surface and the
meagerness of the rainfall undoubtedly retard the growth of erosion
channels, but the Pampean loess is easily eroded and can not long
have been exposed at the elevation and with the slopes which it now
Hence it is inferred that the elevation
exhibits, without dissection.
Some of the Upper Pampean deposits
is a result of recent warping.
occur in the incipient valleys tributary to the Parana. The valleys
are consequent on the slope due to elevation, and are therefore
younger, and the Upper Pampean drifted into the valleys is 3'^ounger
rise to

still.

8. The coast of Argentina presents a line of sea cliffs and beaches
which are being vigorously attacked and are in process of constant
changes. The sea is constantly eroding the land, and the coast line is
It must shift from century to
geologically a very transient feature.
century to a perceptible degree and can not have occupied its present
Upon this shifting
position at most more than a few thousand years.
shore the winds and waves have built certain equally temporary
formations, among which the dunes are the most conspicuous and the
coquina is the most interesting, at least in the study of man's supposed
The physical evidence of the relation of the dunes and
antiquity.
the coquina to the recent coast line is definite and positive.
Those
formations are as recent as the coast line is, and any organic remains
found in them, whether human or otherwise, or any artifacts which
they contain as contemporaneous deposits, must also be recent. The
only exception to this conclusion is found in the possibility that
fossils weathered out of older formations may become incorporated

in the younger.

Report on Shells Collected by Bailey Willis and A. Hrdlicka
IN Argentina
By Wm.
Geologist

H. Ball

and Paleontologist,

U. S. Geological Survey

The following is my report on the shells brought [by Dr. Hrdlicka
and Mr. Willis] from Argentina and submitted to me for determination. The age of the various beds from which the speci-
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mens come

[bull. 52

prove to be all of
having, so far as known, living
There is one specimen without label, and it proves
representatives.
to be the only one carrying an extinct species. [']
is

difficult,

recent species, that

Detailed notes:

Current

numbers

is,

to estimate, as the shells

species

still

witLisJ

Current

numbers
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Current
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IV.

TIERRA COCIDA; SCORL^
By

Bailpjy Willis

Tierra cocida, or burnt earth, occurs in the

Pampean

terrane at

Roth, and
The material resembles brick, or in places scoria, and
occurs commonly in the form of small pebbles. Occasionally larger
masses have been found. Ameghino has described the tierra cocida
with accuracy and in great detail. Through his courtesy the writer
has been able to verify the descriptions by examination of the original
specimens, which form part of the collections of the Museo Nacional
at Buenos Aires.
The burnt earth varies in character and color from brown or fawn-

various horizons, as

shown by the researches

of Amegliino,

others.

colored loess, through various tints of pink or brick to dark iridescent

Some specimens are of close texture, like a fineor black scoria.
grained brick, but the scoriaceous specimens are very porous. It
occasionally contains impressions of strongly ribbed grasses, and in
rare instances includes bits of carbonized grass stems, little bones,
There are also specimens which
and slaggy appearance. These
are heavy, though scoriaceous, resemble volcanic scoria, and have
rbeen described as such. They have been found mainly on the coast
of the Province of Buenos Aires, where volcanic scoria may occur
as wash brought along the coast from tuffs in the territory of Rio
Negro. It is important in considering their character and origin
to distinguish between those which are washed up on the beach
and those which occur in the Pampean terrane, as will appear

and other things

are distinguished

of organic origin.

by a dark

color

presently.

The writer collected specimens of the so-called tierra cocida in
company with Doctor Ameghino and Doctor Hrdlicka on the eastern
coast, with Roth at Saladillo near Rosario, and alone in the delta
of the

Rio Colorado south of Bahia Blanca.
The last-mentioned
is modern, while the others pertain to the Pampean ter-

occurrence
rane.

Brief descriptions of the observations

work

made

in the course of

be found in the following pages.
On visiting Saladillo with Doctor Roth, a section of the dark-brown
loess loam, which Roth classed as Upper Pampean, was found
this

will
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exposed by the little Eio Saladillo where it issues from a smaU
reservoir.
Thirty to forty meters from the reservoir and close to
the stream is a layer 30 cm. thick, composed of the brown earth
with many little pebbles the size of a pea, more or less. Most of
these consist of secondary limestone or tosca, but pebbles of burnt
earth are not uncommon. They are precisely like little waterworn fragments of brick. On following this horizon down the
valley, other bits of burnt earth were found, including one 2 cm. to
All of these were imbedded in the Pampean
3 cm. in diameter.
They exhibited no impressions and contained no inclusions
earth.
which might give a clue to their origin.
On the eastern coast, near Miramar, the sea cliff affords a section
of the Pampean terrane, in which Ameghino identifies two formations, the upper one of which he calls Ensenadean and the lower
one Chapalmalean. The latter is a brown ferruginous loess-loam
and forms the lower part of the bluffs. In it, at a height of 1 meter
above the beach, 8 kilometers north of Miramar, occurs a mass of
distinctly reddish, orange, and blackish earth, not bricklike, wliich
contrasts with the surrounding brown loess-loam. Its horizontal
length is about 1 meter; its thickness is 30 cm. The upper surface
is irregular and there are small isolated masses of the red surrounded
by the brown clay. The principal mass of red clay is 60 cm. long
and 10 cm. thick. It is banded in various shades of red. At the
bottom it is distinguished by a sharp contact, where it passes in
the distance of approximately a milhmeter from the red into a
larger, dark-brown and black mass that fades away below into the

brown loess.
The red earth is a portion of the loess loam, wliich has been dehydrated. The darker brown color is also due, in all probability, to
The black, which occurs
a peculiar condition of the iron oxide.
chiefly, if not exclusively, on joint planes in the clay, is caused by a
film of specular iron oxide.

This coloring might have been occasioned by a fire burning on
the surface that is now red. Similar effects of dehydration occur,
however, not infrequently as a result of a slow process of chemical
change, without heat, producing more or less distinct ferruginous

Fine ferruginous clays in which capillary moisture circuThis is undoubtedly the explanation of the particular occurrence observed in the Chapalmalean
north of Miramar.
In contrast to the preceding fogon, which the \vriter does not
class with the tierra cocida, there are certain specimens found
Pampean terrane whether
somewhat nearer Miramar, but also

nodules.

lates are favorable to the reaction.

—

m

in that portion

which Ameghino would

Ensenadean, the writer

is

not sure.

class as

Chapalmalean or as

The specimens are small pieces

of
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red tierra cocida, and distinct masses of heavy black scoriae ranging up
The latter resemble an opaque slag, im-

to 8 or 10 cm. in diameter.

and cooled from a pasty state into irregular individual
of the four that were gathered was complete
in itself, not a fragment of a larger mass.
They occurred imbedded in
homogeneous loess, in which they were in place, like pebbles in shale.
Judging from their general appearance that they might be of volcanic
origin, the writer carefully noted that they were not washed up on
the beach and buried in a recent deposit of the loess. They occurred
in the undisturbed Pampean, and if they were volcanic would demonstrate that scoria of appropriate character had existed in a place
from wliich these masses could have reached their present position.
According to Mr. Cross, whose opinion is quoted below, they are
perfectly fused,

lumps.

Each specimen

probably not volcanic.

This inference therefore

fails

but

it is still

possible that scoriae of volcanic origin should be found in this locality,

same coast farther south, and tuffs and
Negro near the
Colonia Valcheta and elsewhere, as observed by Senor Moreno in
1873-74. Masses so derived and washed along the coast would
occur only in modern formations, for the present coast is modern.
During the Pampean epoch the shore was farther east and the
coastal wash could not have reached this position.
Hence the
importance, above referred to, of distinguishing the precise relations
in which any such supposed, volcanic scoria occurs.
as they occur along the

basalts cover a large area in the territory of Rio

Whitman

Cross, of the United States Geological Survey, reports
on the specimens collected from this locahty near Miramar
and submitted to him:
''Among the explanations of the occurrence of 'tierra cocida' in
the Pampean is one advanced by £arly writers, as quoted by Ameghino, to the effect that burning grasses had calcined and fused the
loess.
To investigate this suggestion the writer burned several
heads of the great Pampas grass or cortadera, both growing and dead.
The growing tussocks consist in the winter season of a large, almost
solid head, which is green, and of dried leaves.
The latter burn
readily down to the green head, but the fire does not reach the ground.
When cortadera is dead the head also burns and the fire lasts a number of hours. A large plant, fired at 5 o'clock of an afternoon, was
still a glowing mass at 7 the next morning.
The effect on the underlying earth was, however, shght. The loess was reddened to a depth
of 10 milhmeters, more or less.
It was not calcined to a brickUke or
scoriaceous mass. The ground was dry at the time. The fire had
been intense and had burned 14 hours. It had, however, been practically on the surface, and the writer infers that superficial heat does

Mr.

as follows

not notably calcine loess."
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A

different result follows

when
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the grass and loess are intimately

up blades from root-stocks
below the surface. The blades grow close together, catch more or
less dust between the stems, and become partly buried to a depth
depending on local conditions, perhaps 10 or 15 cm. or more. .When
esparto burns, the loess about the grass stems is calcined down to
and around the roots below the surface of the plain. The writer
observed an instance in the delta of the Rio Colorado. A brightOn riding
red spot in the greenish-brown plain attracted attention.
to it, it was found to be an area a hundred meters more or less in
diameter, where the esparto, which grew in tufts all about, had recently been burnt. The stems and roots were burned out, leaving a
spongy mass in which a horse sank to his fetlocks. It was composed
of thorougldy calcined earth, varying in color from pink to brickCoherent masses 10 cm. or more in diameter
red, in part scoriaceous.
could be picked up, but they were penetrated in every direction by
hollows formerly filled by the stems and roots, and were very fragile.
Esparto

mingled.

They
etc.,

the

is

a grass which sends

carried impressions of grass stems, bits of carbonized grass,

and

in these respects corresponded with specimens obtained

Pampean by Doctor Ameghino and

from

described by him.

These observations lead the writer to give weight to the views
of those early observers,

Pampean
There

who

attributed the tierra cocida of the

terrane to the burning of grasses.

is

notliing,

however, to connect the burnt earths of the

Pampean with man, so far as the occurrences were observed by the
Any fire whatever, whether originating in spontaneous
writer.
combustion, in lightning, or in other natural conditions, independent
of man, would have the effect of burning the earth under favorable
In order to prove that man maintained a fire which
conditions.
burned a particular mass of tierra cocida it would be necessary to
bring independent evidence of his handiwork. Two classes of facts
The presence of supposed
have been cited to demonstrate his agency
artifacts and the arrangement of a mass of burnt clay; cliief among
the former are split, broken, or scratched fragments of bone, and
it appears to the writer that these may be referred, with greater
probability, to weathering, biting, gnawing, and accidents incident
to the wanderings of bones, as strata were eroded and redeposited.
Certainly the proofs of man's agency should be uncontrovertible and
the possibility of explanation by other than human action should be
positively excluded, before the conclusion that he intentionally or
incidentally burned the earth can be accepted.
This critical test should be met equally by occurrences where the
mass of burnt earth and its relations to the surrounding unburnt
loess suggest that man built and maintained a fire over the spot.
:
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Dehydration by slow chemical change produces a red mass, which

may

grade by color variation into the brown loess, simulating the
But the red earth thus produced is not hard like
brick.
The occurrence observed 8 kilometers north of Miramar is a
If an unquestionably burnt earth should occur in
case in point.
place in the Pampean in a notable mass, it would be necessary to
prove that man gathered the fuel and maintained the fire, for the
accidental burning of matted vegetation buried in the earth would
produce the same effect. The hills of Dakota and Montana in the
western United States are banded by red clays burnt to the consistency of tile by the combustion of lignite beds, without the agency
of man, and what occurs in that region on an extensive scale may
well have taken place on the pampas from the combustion of matted
masses of grass.
The specimens of tierra cocida and scoria collected by the writer
and Doctor Hrdlicka have been submitted to the Geophysical Laboratory of the Carnegie Institution of Wasliington for an exhaustive
effect of heat.

investigation of their physical characters and conditions of origin,

which Mr. F. E. Wright of that laboratory has kindly agreed to make.
His report on the subject will doubtless form the basis for further
discussion.

Notes by Ales Hrdlicka
The writer has recorded a number of personal observations on the
subject of the tierra cocida which will serve to supplement the
preceding.

The present coast
Blanca,

is

of the Province of Buenos Aires, north of Baliia
devoid of forests, and very poor in wood of any kind, nor

are there any indications that it was more favored in this respect at
any time during the formation of the Pampean deposits. In conse-

quence

probable that there has been always a dearth of fuel.
common in the region to this day, of
making fire, where it could be made at all, in small, usually quadrangular excavations in the ground, about 4 to 8 inches deep.
A number
of these holes were examined by the writer.
The ground lining the
hole was generally found blackened, and where the heat had been
more intense, there was some reddening of the earth beyond the blackened surface; but both the blackened and the reddened soil (where the
latter existed) crumbled readily in every instance, showing but little,
if any, cohesion.
Nothing was found even remotely resembling Pampean tierra cocida specimens thought by some to demonstrate the
presence of man. In one instance, at the Laguna de los Padres, some
miles inland from Mar del Plata, the remnants of two particularly large
21535°—Bull. 52—12
4
it is

Tliis doubtless led to the habit,
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and intense fires were observed wliicli iiad been fed, as seen from the
unburned pieces, by large quantities of dried branches of the hard,
thorny brush growing in that locahty. One of these fires was on the
surface and represented merely the burning of a pile of brush; the
other, probably remade a number of times, was in and about a hole
in the ground, such as described above, and filled with ashes and
bones. Fires of this size are exceptional, and it is in the highest
degree improbable that they would ever have been equaled among
the aborigines yet even here there was no approach to a production
The surface fire acted on the black vegof tierra cocida, or scoria.
etal soil; that in the hole principally on the yellowish loess.
In
both cases there was superficial blackening, and beyond this some
obscure reddening of the soil to a maximum depth of approximately
lij inches, but no baking to cohesion.
All this indicates the improba;

not the impossibility, of the production by the fires of primof the tierra cocida, or of scoriae, such as were seen in the
Argentine museums or were collected on the expedition.
A variety of stout grass, growing in big bunches and known, from the
sharp, cutting edges of its blades, as paja hrava or cortadera (Gynerium
argenteum) occurs in many localities in Argentina. The burning of tliis
grass has been reported by Descalzi, Romero, and Amegliino (see
Bibliography) as resulting in the production of baked earth and
During the writer's trip to the Puerto San Bias, this grass
scoria.
was found in spots among the dunes south of San Bias, and instances
were seen in wliich the dried bunches had been burned. In every
one of these cases, however, the heart of the bunch was still ahve
and there was no burned earth or scoria. Men on the ground said
that only rarely will one of these bunches die, in which case, if fired,
it burns out; but no one has observed anything resembhng the
Tliis shows that the orditierra cocida or scoriae ascribed to them.
nary burning of cortadera is not (at least not commonly) associated with products such as those under consideration.
Small particles, and occasionally larger masses of tierra cocida,
were found by Mr. Willis or the writer in a number of locahties along
the coast from northeast of Miramar to Monte Hermoso, and were
relatively abundant in the deposits exposed in the barrancas at the
former locality. They occur at dift'erent depths from the surface, to
below the sea level at ordinary low tide. The pieces collected are
all compact, with the exception of two or three that show on one side
a transition to scoria. While there is a general resemblance, they
all differ in aspect and weight from the very porous, light products
of the burning of the esparto grass, collected by Mr. Willis on the
bility, if

itive

man

Colorado.

Large masses of
local

tierra cocida are

investigators.

One

of

these,

c^WeAfagones

(fireplaces)

by the

about 3 paces long and propor-
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tionately broad, was reported by one of the natives employed by
Professor Amegliino for watching the coast and collecting fossils, to

Monte Hermoso, but it became exposed
could not be examined. None of the
and
only at the lowest tide
the
tierra cocida would be taken for a
which
few observed cases in
same,
was accompanied by the slightest
of
the
fogon, or remnants
but burnt bones, carbon, and other
presence
of
man;
evidences of the
be
due to man have been reported as
might
possibly
that
substances

exist off the barranca of

found at or near fogones in other localities.^
The scoriae were very abundant on the gray playas, or denuded
flats, near the seashore northeast of the Arroyo Moro, the region
Farther inland, even on the playas, they were absent.
of Necochea.
Many hundreds, in fact thousands, of specimens could have been
They were fairly uniform in character, grayish-black,
collected.
porous, without sharp points or angles. They ranged in size, as far
Farther
as seen, from small bits to pieces as large as the two fists.
south they were scarce, and on the coast between Rio Negro and
Puerto San Bias they were wholly absent, but the writer picked up
on the shore near San Bias an oval, water-worn piece of a different^
clearly volcanic red scoria more than 12 inches long.
On the whole, none of the evidence relating to tierra cocida and
scoriae seen in the Argentine Museums or in the field, has proven at all
convincing that these products, even if not directly volcanic, are due
Messrs. Wright and Fenner's report, which folto man's agency.
lows, bears out these impressions.

The

principal bibliographical references in connection with this

subject are as follows:^

Descalzi, N. Diario del descubrimiento del Rio Negro de PatRevista del Rio de la Plata, i, 1854, p. 97; and in Albarracm, S. J., Estudios generales sobre los rios Negro, etc., ii, Buenos
Aires, 1886, pp. 51, 63-64, 600-602.
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PETROGRAPHIC STUDY

OF THE Specimens of Loess, Tierra Cocida, and Scoria Collected BY the Hrdlicka-Willis Expedition

By Fred. Eugene Wright and Clarence

N.

Fenneb

Introduction

The petrographic examination of the rock specimens collected by
the Hrdlicka-Willis expedition in Argentina was undertaken by the
Geophysical Laboratory of the Carnegie Institution of Washington,
at the request of the Secretary of the Smithsonian Institution.
Although descriptive work of this kind is hardly germane to the
purposes of the Geophysical Laboratory, it was apparent that, if
the problem were to be solved at all, exact laboratory methods of
attack would have to be used and that, even in case the material
available was not sufficient or characteristic enough for a satisfactory
solution, the precise data gathered by the laboratory would neverThe descriptions below apply only to the
theless be of value.
material examined.

The problem submitted to the laboratory was to determine the
kinds and nature of the rocks in the collection. Ordinarily such
problems are not difficult and can be solved by the usual petrographic methods, but in the present instance several of the rocks
are so extraordinary in type that previous investigators have been
unable to agree as to their nature, whether volcanic, or sedimentary,
or both, and the matter has become one of controversy based more
or less on opinion.

problem, three lines of attack were followed:
(1) the usual detailed petrographic -microscopic examination of the
rocks; (2) chemical study of the different rock types; (3) thermal

In approaching

this

study of the rocks at different temperatures and comparison of the
products thus obtained, with the natural products. From these
three lines of independent evidence which will now be presented,
it should be possible to obtain a fair idea of the nature of the rocks

and possibly also of their genesis.
Tlie tools and methods used in the examination of the different specimens.— OrdmRTily it is not customary to cite the particular instru55
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study of any
methods applied
a brief word of

in the

particular problem, but in the present instance the

were not the usual methods and merit, therefore,
In the petrographic-microscopic examinations the
methods employed were those specially adapted to the study of
fine-grained preparations.
They have recently been described in
a paper by one of the writers and need not be considered in detail
here.
The specimens were examined both in the thin section and
in powder form.
In the thin section the texture of a specimen
can be studied to best advantage, while in the powder the optical
properties of its several mineral components can be ascertained
description.

^

most readily and accurately.

The chemical analyses

cited below were made by Mi\ J. G. FairUnited States Geological Survey, and the methods used
in his determinations were the standard methods of the Geological
Survey laboratory.
In the thermal work the standard thermo-electric apparatus and
methods of the Geophysical Laboratory ^ were adopted. The material to be heated was placed in a platinum crucible and suspended
therein in an electric resistance furnace where it could be brought
to any desired temperature and held there for any length of time.
The temperature of the furnace was determined by means of a
platinum-rhodium thermoelement inserted into the furnace together
child, of the

with the charge. This method for ascertaining high temperatures
has been thoroughl}'- tested in the Geophysical Laboratory and
furnishes temperature readings whose probable eri^r is not more than
2° C. Throughout this paper

the

temperatures are expressed in

degrees centigrade.

In the present

experiments the conditions were varied
not to extremes which departed widely from
natural conditions. One point of difference, however, should be
noted. The amount of material used in an experiment was small,
only a few grams at most, while in nature kilograms and usually
tons are used and the resulting products are on a corresponding
scale.
The smaU charge in the platinum crucible oxidizes readily
and the iron is converted almost entirely into ferric iron (hematite),
while in the natural products a lower state of oxidation (magnetite)
is present.
The attempt was made to overcome this difficulty by
mixing a reducing agent, generally graphite, with the charge before
treatment, but this proved insufficient for the purpose. In another
series of

considerably, but

The Methods of Petrographic-microscopic Research. Their Relative Accuracy and
of Application. Publication No. 158, Carnegie Inst, of Washington, 19n.
A. L. Day, E. T. Allen, and J. P. Iddings, Publication No. 31. Carnegie Inst, of Washington; A. L.
Day, E. S. Shepherd, and F. E. Wright, in A7ner. Jour. Sci., 4th ser., xxn, 265-302, 1906; W. P. White.in
Phys. Rev., xxv, 334-352, 1907, and in Amer. Jour. Sci., 4th ser., xxvm, 453-489, 1909.
>
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however, larger charges (about 100 grams)
were heated in a Fletcher gas furnace and with them
the oxidation was found to be much less, the center of the charges
containing magnetite and resembling the scoriae more closely than
did the smaller charges. The dependence of the product obtained
on the mode of heat treatment to which it had been subjected,
was thus clearly demonstrated, and is a factor which should be
taken into account in all such work.
of experiments,

series

of material

Descriptions of Specimens

specimens from buenos aires
No. 263702. Specimen label. "Samples of the Pampean forma(brown and green) from excavation on Veinte Cinco de Mayo,
Buenos Aires ^
Under this number two distinctly different earths are included;
the first, a light-brown, porous earth of finef even grain, the second,
a pale ashy-green earth, mottled in appearance and noticeably difUnder the microscope the
ferent from the first in composition.
powder of the brown eai-tli was found to consist largely of fragments
of plagioclase feldspars, glass, and fine earthy material, the last
usually stained with iron oxide. The plagioclase feldspars range in
composition from oligoclase to labradorite and often show zonal
structure.
The glass particles are usually colorless and angular or
Occasional grains of
splinteiy in outline and are relatively fresh.
pyroxene, hornblende, biotite, quartz, sanidine, apatite, zircon, and
magnetite were also observed and are all fairly fresh. Most of these
minerals and the glass are of igneous origin and have evidently been
assembled from various types of igneous rocks, the majority of which
were probably andesitic or dioritic in character.
The second type of earth consists largely of fine calcite with
tion

occasional larger grains of plagioclase, quartz, and volcanic glass.

Some
is

argillaceous material

usually fresh

differs

from the

is

apparently also present.

first chiefly in its

On immersion

The

and often exhibits zonal structure.

plagioclase

This earth

high calcium carbonate content.

brown earth in this specimen softens
brown mud, while the gray earth remains intact

in water the

and crumbles into
and hard. On testing the water solution above the earth with silver
nitrate, only a trace of chlorine was detected.
No. 263747. Specimen label. "Locality: Buenos Aires, on the old
Moreno place, where an elevation that rises above the general level of the
plain

is

being graded down.

Material:

White earth which occurred in

lenticular layer's 1 inch to 3 feet thick in the

upper Pampean.

Probably volcanic ash."

brown

loess that looks like
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A loose, white, incoherent earth of even grain consisting in large
measure (about 90 per cent) of volcanic glass in angular and splintery
fragments, which often show evidence of \4scous flow. Gas inclusions
are abundant in the glass. The remainder of the material is made
up of scattered grains of plagioclase, quartz, hornblende, pyroxene,
relatively abundant bio tite, zircon, epidote, apatite, spinel (or garnet),
and cryptocrystalline calcite. This material is essentially shattered
volcanic glass (volcanic ash) with which are mingled mineral fragments, some of which are not of volcanic origin. This ash was tested
with silver nitrate solution, and only a slight trace of chlorine obtained.
The powder of this specimen, heated between 720° and 727° C. for
45 minutes, became flesh-colored, but otherwise remained loose and
noncoherent; heated to 1,100° for one-half hour, it became agglomerated and shrunk to a hard, compact mass, but was not fused. Held
at 1,200° for 3 hours and then at 1,150° for 2 hours, it fused to a palegray glass, which contained raicroscopic fragments of plagioclase and
particles of iron oxide.
Gas bubbles were relatively common, but no
secondary microlites were observed. The refractive index of the
glass was fairly constant and averaged about 1.485.
SPECIMENS FROM ALVEAR
No. 263715.

Specimen

label.

^^

Locality: Alvear, on the Parana.

Material: Loess from the deposit in the ravine, selected hy Santiago Roth

for comparison with that from the Middle Pampean at a higher level.
This material appears to he a secondary deposit derived from, and

younger than, the Middle Pampean, hut Roth regards it as underlying
and older. B. W. 26 June, 1910."
A, pale-brown, porous aphanitic earth, which consists largely of
plagioclase, quartz, and glass, with considerable argillaceous material.
Minor components are pyroxene, hornblende, biotite, and magnetite.
Most of the silicate fragments show some decomposition. The mineral grains average about 0.1 mm. in diameter and are usually sharp

and angular.
This earth was mixed with bituminous coal and heated to 1,300°
for 30 minutes.
It was then reheated at 1,300° for 2 hours and held
at 1 ,100° for 17 hours.
The resulting gray glass contained fragments

and needles of hematite and acicular
birefringence and refractive
index considerably higher than 1,52. The minute crj^stals showed
of the original minerals

and

flakes

microlites of a substance of

medium

parallel extinction, with the least elliptic axis parallel to the direc-

tion of elongation, but they proved too fine for satisfactory determi-

nation.
1.525.

The

refractive index of the glass ranged

from 1.505

to
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Specimen

label.
^'Locality: Alvear, on the Parana.
Santiago Roth to ref^resent the Middle Pampean, which he regards as younger than the deposit in the bottom of the
ravine. B. W.
26 June, 1910."

Material: Loess selected

bij

In general appearance

this

specimen

is

practically identical with

but
not indurated, which consists microscopically of plagioclase, quartz,
glass, and argillaceous material.
Minor components are hornblende,
pyroxene, magnetite, and spinel (or garnet ( ?))
As in the preceding
specimens, igneous and volcanic materials constitute the major part
of the specimen.
Both this earth and the preceding disintegrate
when immersed in water. Treated with silver nitrate, they give a
the preceding.

It is a light-gray, even-grained earth, coherent

.

slight chloride reaction.

This specimen of earth, which is practically identical with 263715,
was moistened and heated to 510°. The material was caked but not
reddened by this treatment. At 710° it was slightly reddened.
Held at 1,000° for 4f hours, the color became a bright brick-red and
the material was considerably indurated, but no sign of fusion was
observed under the microscope. This material was noticeably like
some of the tierras cocidas, but was not so hard.
No. 263717. Specimen label. ^'Locality: Alvear, on the Parana.
Material: Loess from the Middle Pampean of Roth, taken from the hanJc
3 feet from, and on the level of, the hurnt clay. B. W. 26 June, 1910."
A light-gray, rather compact, earth of fine, even grain. Similar in
texture and general appearance to the two specimens just described
from the same localit}^ Microscopically, this specimen exhibits the
characteristic minerals of

Plagioclase, quartz,

and

many

of the loess specimens of this region.

glass,

and argillaceous material constitute

the bulk of the rock, while occasional grains of hornblende, pyroxene,

and magnetite are scattered through the specimen.
This earth disintegrates partially to a lumpy aggregate when
immersed in water. Its water solution gave only a slight trace of
chloride when tested with silver nitrate.
Fragments of this specimen heated to 870° for 16 hours became
biotite,

bright brick-red and indurated and could not be distijiguished from

some

Heated to 1,200° for 3 hours, the
of the fragments of 263729.
earth was fused to a dark-purple mass, in which fragments of the
original minerals appeared under the microscope, embedded in a
colorless to pale-brown glass.
The colorless glass was filled with
minute specks of iron ore, while the pale-brown glass was relatively
free from such specks and had a slightly higher refractive index
(n = about 1.530) than the former (n = about 1.510).
Chemical analysis. Although this loess contains argillaceous
material and can not be constant in its composition, it does contain

—

:
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volcanic material and should express this fact in the chemical
Since some of the tierra cocida specimens are evidently

analysis.

have an analysis made of one of
This
and the following analyses were
the typical loess specimens.
made by Mr. J, G. Fairchild in the laboratory of the United States

baked

loess, it

was

Geological Survey

of interest to
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of salic components and tlie abundance of free
norm, vrhich is probably due to the argillaceous
material of the loess. If the rock were an eruptive rock its analysis
would be classified along -with those of certain granites and rhyolites,
which in the quantitative system are included in the subrang Teha-

the large

corundum

mose

amount
in the

of the persalane class.

No. 263718. Specimen label. ^'Locality: Alvear on the Parana.
Material: Brick from the tower near the mass of burnt clay."
A brick of ordinary red color and usual appearance. Under the
microscope angular fragments of quartz, plagioclase, and colorless
glass are seen to be embedded in a microcrystalline, reddish matrix
which is evidently argillaceous. The deep-red color is probably due
to the presence of hematite which has resulted from the dehydration
and breaking down of the limonitic material in the yello^\dsh and
brownish matrix of the original earths. The hematite is so fine,
however, that the microscope is of little assistance in the direct
determination, and the character of the microscopic red dust is
The thermal experiments
inferred rather than definitely determined.
on the earths of this collection prove that many of them are suitable
In the present specimen there is no trace of fusion.
for brickmaking.
When immersed in water this material remains intact. No trace of
chloride was obtained with silver nitrate solution.
No. 263729. Specimen label. ^'Locality: Alvear on the Parana.
Material: Burnt clay from the remains of the lower 'part of the mass or
fogon originally discovered hy Roth. B. W. 26 June, 1910."
A brick-red, terra-cotta-like material considerably indurated and
Under the microscope small angular fragments of
of fine, even grain.
plagioclase, quartz, and glass were observed embedded in a fine
In comparison
reddish matrix, evidently argillaceous in character.
with the earth (specimen 263717) the present material is similar in
composition and general texture except that the individual mineral
Both specimen
grains are possibly slightly smaller in average size.
263717 and specimen 263729 exhibit cavities coated with chalcedony

and are intersected by films and threads of manganese oxide.
This specimen remains intact when immersed in water and does not
crumble.

When

treated with silver nitrate only the slightest trace

was obtained. In this respect the present specimen
resembles the two preceding specimens.
This specimen was heated first to 1,300° for 30 minutes and then
held at 1,100° for 16 hours. The resulting melt was dark-purple in
color and consisted chiefly of glass in which occasional remnants of
the original mineral fragments were embedded and also numerous
microlites of hematite and rarely a minute, lath-shaped crystal, which
was too fine for satisfactory determination. The major part of the
of cliloride
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with a refractive index about 1.510; occasionally
brown-colored glass fragments with refractive index about 1.53 were

glass

was

colorless,

observed.

Chemical an
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(2) the close similarity between the
chemical analyses of 263717 and 263729; (3) the presence of chalcedony lining the cavities in 263717 and 263729; (4) the close resemblance in texture and color between fragments of 263717, baked at
870° over night, and fragments of 263718 and 263729. The fragments of 263718 were baked in general slightly harder than those of
263729.
(5) the identity of the glassy products obtained by fusing

material in 263718 and 263729;

263717 and 263718.
(6) The absence of sodium chloride from all
three specimens. These facts prove with reasonable certainty that
the earth, the tierra cocida, and the bricks, just described from Alvear,
are of the same material, and that the last two have been heated under

same general conditions. The tierra cocida in this case is probably the fragmental baked material from the old brick kiln in which

the

the bricks were made.

No. 263738.

Specimen

label.

''Locality: Saladillo near Rosario.

Material: Burnt clay, calcareous concretions,
the

conglomeratic layer in the 'Middle

and animal hones from

Pampean' of

Roth.

B.

W.

25 June, 1910."

As indicated in the specimen label, a number of different rock types
have been included in this lot: (a) Soft-brown loess of the usual
characteristics and composition (chiefly fragments of quartz, plagioclase, hornblende, magnetite, and argillaceous material); (b) pieces
of baked loess ranging in color from brick-red to brown and often
containing dark linings of probable manganese oxide; (c) nodules of
finely crystalline calcite; (d) black nodules rich in phosphate and
evidently associated with (e) bones which have been highly altered
and contain fine, microcrystalline calcite and black phosphatic
material and a pale-yellow to white, microcrystalline substance of
weak to medium bu'eiringence and refractive index about 1 .60. This
substance occurs in so intricately intergrown and overlapping
aggregates that further optical properties could not be determined
\vith certainty.
(/) Rounded pebbles of a substance which agreed
in its properties with the white substance just described were also
observed and tested chemically. The pebble tested was examined
under the microscope and found to be practically homogeneous.
Heated in a closed tube a small amount of water was obtained. The
substance is completely soluble in dilute hydrochloric and also nitric
acid with strong effervescence of carbonic-acid gas.

was found

Phosphoric acid

to be one of the principal constituents; also calcium.

The

mineral is evidently a hydrated calcium carbonate-phosphate. The
only mineral listed in Dana's Mineralogy of this nature is dahllite,
whose optical properties, so far as determined, agree approximately
with those recorded above. The density of this substance, however, is
about 2.53, which is quite dift"erent from that given for dahllite
Unfortunately not enough of this material is available for
(3.053).
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appears to have resulted
and calcium phosphatebearing solutions, the calcium phosphate having been derived from
the bones which appear in this stratigraphic horizon.
a chemical analysis or for detailed tests.

from the interaction

It

of calcium carbonate-

SPECIMENS FROM THE VICINITY OF MAR DEL PLATA

Specimen label. '^Locality: Four miles north of Mar
Barrancas del Norte.
Material: Greenish loess forming a stratum near high tide. Ameghino's Belgranean."
No. 263704.

del Plata in the

A

pale greenish-gray, pulverulent material consisting in large part

and argillaceous substance. With this specimen
was made to determine as completely as
possible the minerals present, for the purpose of ascertaining whether
any mineral of other than igneous origin occurred. A considerable
quantity of material was first washed with water and the clay and
major part of the lighter minerals thus removed. The remaining part
was then separated in a heavy Thoulet solution and a heavy, darkcolored, residual sand obtained which consisted of a great variety of
of plagioclase, glass,

a special concentration test

minerals.

Inclusive of the lighter constituents the following minerals

were recognized (1 ) Plagioclase (andesine, and labradorite, the grains
often showing zonal structure); (2) quartz; (3) sanidine; (4) pyroxene
(diopside, augite, and titaniferous augite); (5) hornblende; (6) glass,
Many of the characteristics of volcanic glass
colorless and brown.
are clearly shown in this specimen. The particles often appear as
elongated rods and frequently contain long-drawn-out gas inclusions.
Splintery and pronglike forms are not uncommon and often show
conchoidal fracture. Birefringent spherulites occur in certain
:

The glass does
not appear to have suffered much attrition, but the individual grains
are too small to be affected seriously by water transport. That this
volcanic glass does not have the same composition throughout is
evident from the variation from grain to grain in the refractive index,
which ranges from about 1.50 to 1.54. Evidently material from
different sources has been brought together by water action.
(7)
instances and practicaUy replace the volcanic glass.

Magnetite; (8) biotite; (9) and (10) epidote and zoisite in considerable quantity and of various types; (11) zircon; (12) tourmaline;
(13) titanite;

(14) apatite;

brucite (probable);

(15) garnet;

(16) spinel (probable);

(17)

(18-22) five minerals which could not be posi-

One agreed well in its optical properties with
monazite; another was suspected to be wulfenite.
Most of these minerals are typical of igneous roclvs, but a few of
them, as epidote and zoisite, which are abundant, are metamorphic
rather than igneous minerals. Tourmaline is a common contact
mineral, but occurs also in certain kinds of igneous rocks.
Some of
tively identified.

"
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the doubtful minerals are also at home in metamorphic rocks or in
veins rather than in igneous rocks.
On immersion in water this earth does not break down easily.
The water solution above it was found to contain abundant cldoride
in the form probably of sodium chloride derived from salt water.

heating this earth to 1,100° for 30 minutes, a hard, fused lump
with glazed surface was obtained, purple in color and containing
microscopic fragments of quartz, plagioclase, pyroxene, and maga nearly colorless glass base, wliich was often
netite embedded
specks of iron oxide. On heating another
innumerable
by
clouded
portion to 1,200° for 3 hours and then at 1,150° for 3^ hours, the
melt was found to have settled in the crucible to a dark purphsh-

On

m

showed under the microscope fragments of
The glass in this case, however, was noticeably brown in transmitted light and contained imiumerable minute
hematite scales which had evidently crystalhzed from the glass; no
evidence of other secondary crystals was obtained. The colorless

brown

glass,

which

still

the original minerals.

glass (n = 1.50) has a lower refractive index
glass

(w= 1.515

No. 263713.
about

If.

than the brown-colored

to 1.525).

Specimen

miles north of

loess, filling Jiollows

label.

Mar

''Locality:

Barrancas del

Norte,

Material: Samples of pehhly
hrown loess beneath. Formation:

del Plata.

in the green and

Ameghino's Bonaerean.'
'

A light brownish-gray, fine-grained earth containing many rounded
fragments wliich are of similar material, but sUghtly more indurated.
Under the microscope the matrix was found to consist largely of
Plagioclase
argillaceous material usually stamed with iron oxide.
and glass are also abundant. Hornblende, pyroxene, epidote, and
magnetite are present in subordinate quantity. The pebblehke
fragments consist of practically the same substances. In them
pyroxene seemed slightly more abundant, and spinel and apatite
were observed in addition to the minerals noted in the matrix. This
earth disintegrates in water to a lumpy mud. Its water solution
contains abundant chloride (probably common salt from sea water).
No. 263706. Specimen label. "Locality: Barrancas del Norte,
Materialnorth of Mar del Plata, 600 feet south of Arroyo Came.
Loess from stratum in which wind-hollowed pocJcet was excavated, 4
feet above high tide."

A

fairly hard, grayish-brown earth, consisting in large part (60 per
cent or more) of isotropic, colorless glass, which appears in angular
sphnters or in rodlike forms produced evidently by the drawing out
Gas inclusions in the shape of fine capillary tubes
of viscous glass.
are characteristic of such glass rods. Besides the volcanic glass

much

argillaceous material

21535°— Bull. 52—12

5

is

present

;

also fragments of plagioclase,
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quartz, hornblende, biotite, pyroxene (e^ddently several varieties in
shades of brown, green, and purple), magnetite, apatite, zircon,
tourmaline, epidote, and probably spinel. Except for the larger
proportion of volcanic glass this specimen is similar to specimen
263704.
On immersion in water this earth does not break down easily. The
water solution surrounding the earth gives a strong cliloride reaction
when treated vnth silver nitrate.
A portion of tliis earth was mixed with grapliite and heated to
1,300° for a few minutes and then held at 1,100° ±30° overnight
(16 hours).

A

pale greenish glass resulted, which contained isolated

and plagioclase fragments. Hexagonal crystals or aggregates of hematite, which had been formed
from the melt, occurred frequently and were the only evidence of
The refractive index of the glass
crystalhzation from the magma.
was found to vary considerably (from 1.50 to 1.525).
No. 263708. Specimen label. "Locality: Barrancas del Norte,
north of Mar del Plata, 600 feet south of Arroyo Came.
Material:
Filling of wind-hollowed cavity, talcen 4 feet above high tide."
A pale-brown, fine earth containing microscopic fragments of
plagioclase (andesine and labradorite, the individual crystals often
showing zonal structure), volcanic glass, quartz, sanidine, hornblende,
The })lagioclase is fairly
biotite, pyroxene, magnetite, and zircon.
abundant and fresh. Argillaceous substance, often stained with
iron oxide, is scattered through the specimen and coats the individual mineral grains. In tliis specimen, as in most of the precedmg, the average diameter of the grains is about 0.1 mm. Compared with specimen 263706 tliis specimen contains noticeably less
remnants

of the original quartz

volcanic glass.

When immersed
many

entirely,

solution above

somewhat, but not
The water
gives a strong chloride reaction when treated with
in water this earth crumbles

large resistant
it

lumps remaining

intact.

silver nitrate.

No. 263711. Specimen
of

Mar

del Plata.

volceinic agglomerate.

label.

"Locality: Beach

l}/2

miles

Material: Pehhly loess resembling in the bed
Formeition:

'

north
ei

soft

Ensenadean' of Ameghino."

The present hand specimen gives practically no hint of the pebbly
character of this formation, but appears to be a uniform gray-browai
Under the microscope the
earth, even grained, and fairly coherent.
components are plagioclase and glass, both much decomHornblende, biotite, pyroxene, magnetite, and epidote were
In general aspect and composition
also observed in scattered grains.
Ai-gillaceous
this earth is not greatly different from those precedmg.
substance is abundant and is evidently due in part to weathering.
principal

posed.

j
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lumpy mud.

in water this

The water

67

specimen disintegrates readily into a
was found to contain abun-

solution above

dant chloride (probably common salt).
No. 263742. Specimen label. ^'Locality: Mar del Plata, Barrancas
del Norte. Material: Tosca,' from the 'Ensenadean' of AmegTiino."
A light-gray-brown, stony material of fine, even grain. The
microscopic examination of the specimen revealed the presence of
very fine-grained calcite, in which are embedded many larger grains
of plagioclase, quartz, colorless glass, and a little pyroxene.
Both
macroscopic and microscopic evidence indicates a concretionary
limestone or nodule in the loess formation.
On immersion in water this specimen remains fairly intact. Tested
with silver nitrate solution it gives a strong cliloride reaction (probably common salt).
No. 263740. Specimen label. " Laguna de los Padres, 10 miles
west of Mar del Plata.
Material: Balced loess from hole about 12
inches deep in which there had been a large hot fire."
A burnt-looking earth, light-brown to black in color, which crumbles
to a fine, soft powder.
Under the microscope the most abundant
components were found to be plagioclase and glass, both partly
decomposed and stained with iron oxide. Hornblende, pyroxene,
zircon, apatite, epidote, and magnetite (often altered) were j)resent
in smaller quantities.
Argillaceous material is widely disseminated
through the rock. The color of the black portion appears to be due
to carbonaceous material, and merely the blackening from the fire.
There is no evidence of fusion.
Immersed in water this specimen remains fairly intact and only
here and there crumbles down to mud. Its water solution contains
abundant chloride (probably sodium chloride).
No. 263703. Specimen label. ^'Locality: Bajada Martinez de HozBarrancas de hs Lobos. South of Mar del Plata.
Material:
Tosca'
from lower part of the Chapadmalean' [^] formation of Ameghino."
This large specimen is not homogeneous tlu-oughout but includes
two different types of material a light-brown earth and a grayishbrown, stony substance which is evidently concretionary in character.
The brown earth was found under the microscope to consist chiefly
of earthy argillaceous substance, plagioclase, and volcanic glass.
'

'

'

—

The
The

was usually stained brown by iron oxide.
and ranged in composition
from andesine to labradorite, the individual fragments often showing
zonal growth.
Orthoclase and quartz were also observed and occasionally grains of magnetite, pyroxene and hornblende.
In general
aspect tliis earthy specimen is not unlike No. 263702 from Buenos
argillaceous material

plagioclase fragments were quite fresh

Aires.
['

Written also Chapalmalean.
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The indurated part

of the specimen consists largely of fine, almost
Occasionally coarser-grained patches of the
calcite occur, especially near and in the druses wliich are not uncom-

aphanitic

mon

calcite.

Accessory components are plagioclase, quartz,
some hornblende. Tliis part of the material is
evidently concretionary limestone and similar in formation to the
Loess-kindel of Germany.
The earthy part of this specimen disintegrates to a fine mud in
in the rock.

magnetite, and

water; the calcareous part remains practically unchanged.
chlorine reaction

was obtained with

silver nitrate

A strong

from the water

solution which contained the earth.

The concretionary calcite and the earthy portions of this specimen
were mixed together in about equal parts and heated to 1,050°;
brick-red, indurated material resulted but no melting.
On another
charge, held at 1,200° for 30 minutes, incipient fusion was observed;
heated to 1,300° for 2 hours the powder melted down to a vesicular
glass, which was reheated for one-half hour at 1,300° and then cooled
to 1,100° and held at about that temperature for 16 hours (over
night).
During this last period the temperature may have varied
30° or 40°. The product thus obtained was pale-brown, compact, and
stony in appearance. Under the microscope, the original mineral
fragments were found to have disappeared and the glass to have
In the crystalline aggregate sections of
recrystallized in large part.
a colorless substance of medium birefringence, maximum refractive
index about 1.655, parallel extinction on square sections, apparently
uniaxial and optically negative, predominate and are probably
gehlenite.
Minute specks of a higher-refracting, weakly birefracting
substance occur in the gehlenite sections but were too fine for satisfactory determination. Low-refracting isotropic glass particles were
not uncommon. None of these crystallized substances were found
in the scoriae.

No. 263712. Specimen label. ^^ Locality: Bajada Martinez de
Material:
Hoz-Barrancas de los Lohos. South of Mar del Plata.
Loess of the Chapadmalean formation of Ameghino from the lowest
part of the exposure near high-tide level."
A fine-grained, gray-brown earth, similar in appearance to specimen
263711, from the north of Mar del Plata. The mineral components
observed under the microscope are plagioclase, quartz, sanidine,
hornblende, biotite, zircon and magnetite. Volcanic glass and
argillaceous subtance are also present, the glass being relatively
The plagioless abundant than in many of the preceding specimens.
clase is relatively abundant and appears in broken, twinned grains
averaging about 0.1 mm. in diameter; zonal growth is characteristic
In general type and composition this
of many of its fragments.
'

'

earth

is

similar to the earths described above.

Characteristic for the
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the abundance of siliceous volcanic glass and minerals
This earth disintegrates readily in water

derived from igneous rocks.

The water solution above it contains abundant
sodium chloride).
Part of this specimen was powdered, mixed with bituminous coal
and heated to 1,300° for 30 minutes; a fused product was obtained.
After heatmg at 1,300° for 2 hours it was held at 1,100° overnight
A dark, glassy mass resulted, which contained remnants
(17 hours).
of the original fragments of quartz and plagioclase set in a gla§s
to a fine

mud.

chloride (probably

matrix out of wliich hematite crystals in separate individuals and
groups had formed in abundance; more rarely minute
acicular crystals, either isolated or in radial clusters, occurred
(probably pyroxene). Their optical properties, so far as determined, were: Refractive index high; birefringence medium to fairly
strong, extinction angle often large, with elliptical axis c nearest the
axis of elongation.
The refractive index of the glass ranged from
about 1.510 to 1.525.
stellate

SPECIMENS FROM MIRAMAR AND VICINITY
No. 263701.

Specimen

label.

'^Locality:

Miramar.

Coast for a

Material: Portion of Ensenadean' (AmegJiino) representing the deposit above the intraformational unconformity."

mile north.

'

,

A

grayish-brown, distinctly conglomeratic rock in which hardened
up to 3 cm. in diameter, but generally less than
1 cm., are included in a fine softer matrix.
Scattered through the
matrix are, furthermore, hard, brown, cherty grains, round, and
from a half to 1 cm. in diameter; microscopically these grains consist
in large part of quartz and chalcedony more or less filled with fine
particles of iron ore.
The pale-gray nodules on the other hand
nodules, ranging

consist essentially of calcite in

minute grains and

clusters, associated

with which are a few larger grains of plagioclase (mostly albite and
oligoclase with occasional grains of labradorite), quartz, glass,
pyroxene, hornblende, and magnetite. The subangular appearance
of these nodules indicates that they were not formed in place but
were derived from rocks not far distant. The rounded and polished
chert grains, on the other hand, have evidently been transported
long distances. The matrix contains chiefly plagioclase, glass, and

Minor components are quartz, pyroxene,
magnetite, and zircon. This earth falls into
pieces when immersed in water; the soft material crumbles into mud
and the nodules remain intact. When tested with silver nitrate this
argillaceous

material.

hornblende,

biotite,

earth gave a strong cliloride reaction.
No- 263710. Specimen label. "Locality:

Miramar. Exposed
Ensenadean,
mile north. Material: Ferruginous segregation regarded
by both Ameghinos as Tierra Cocida.'"
'

'

^

'
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Tliis specimen is a rounded piece of brown ferruginous earth, which
has evidently existed as a unit and been exposed to wind or water
transportation.
Its outer surface is coated with small, rounded
particles and grains of quartz, plagioclase, pyroxene, magnetite, and
limestone, which are embedded in the fine, earthy material of the
specimen proper. The earth itself consists of argillaceous material
and fragments of quartz, plagioclase, pyroxene, hornblende, magThe darker-brown, ferruginous areas, which are
netite, and zircon.
distributed irregularly through the specimen, are similar in composition except for the pronounced accumulation of limonitic material,
which is evidently the cementing material. Here and there in the
broken specimen long, canal-like cavities were observed, which evidently mark the course of grass roots that have now disappeared.
On immersion in water this earth crumbles to a fine brown mud.
Its water solution gives a strong cliloride reaction when tested with

silver nitrate.

No.

263709.

Specimen

label.

''Locality:

About jive miles north

Material:
of Miramar. Bluff of Chapadmalean and Ensenadean.
Tierra Cocida from a fogon or fireplace 4 f^^^ ahove heach in situ in
B. W. 2 June, 1910."
the Chapadmalean.

A

light-brown, fine, evenly grained earth wliich consists of micro-

scopic grains, averaging 0.1
(albite,

oligoclase),

mm.

in diameter, of quartz, plagioclase

a httle biotite and hornblende.

present but appears decomposed and no longer clear.

material

is

abundant.

Glass

is

also

Argillaceous

Finely crystalline aggregates of a low-refract-

ing substance, possibly opal, were observed in several parts of the
specimen.
uniaxial negative substance of medium birefringence

A

and refractive index about 1.55 was encountered in the powder
This earth crumbles
section, but was not identified with certainty.
and breaks down into mud when immersed in water. Its water
solution gives a strong cliloride reaction

when

treated with sUver

nitrate.

The earth was heated with graphite to 1,300° for 30 minutes and
then held at 1,100° over night. The product was a dark-green glass,
in which microscopic fragments of the original mmerals were stiU
visible.
An unusual amount of hematite had crystallized from the
melt; also occasionally a minute silicate microlite wliich was too fine
for satisfactory determmation.
In a second experiment a portion
was heated to 1,300° with graphite. After fusion more material
was addetl and the whole mass reheated to 1,300°. This was repeated
several times.
FmaUy the glass was crushed, mixetl with graphite,
heated to 1,300° for 40 minutes and then held at 1,000° over night.
The resulting glass was dark-green in color and contained occasional
traces of the origuial mineral fragments.
In addition there were
present numerous clusters of microlites of fairly strong birefringence
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refractive index noticeably greater tlian 1.53; the microlites
extinguished parallel with their elongation but were too fine for
The refractive index of the glass ranged fr©m 1.51 to
identification.
1.53.
Neither hematite nor magnetite was present except in. traces
around the microlites. To vary the conditions of heating a larger

and

quantity of the earth was taken (100 grams) and heated in a Fletcher
1,1 00°- 1,200° for half an hour and then quickly
air.
The product thus obtained
withdrawn and aUowed to cool
was higlily scoriaceous and resembled closely some of the natural
gas furnace at

m

which had been formed was streaky, and varied in
from about 1.515 to 1.540. Grams of the original
quartz and plagioclase, pyroxene, and magnetite fragments were
The coolmg of the magma was rapid and no new crystals
still visible.
were formed as a result. A second charge consisting of lumps of the
earth was heated in a similar way in the gas furnace but at slightly
lower temperature. The lumps assumed a glassy surface and
although entirely melted were evidently so vjscous that little evidence
of flow was noticeable.
On both these samples red hematite was
formed on the outer glassy surface but, in the mterior of the lumps,
the mass was gray-black in color and no new hematite was observed
with certauity. The origmal magnetite fragments were still visible.
New crystallization had evidently not taken place. In both cases
the glass was full of small bubbles and streaky, and variable m
(PL 7.) The
composition and refractive index (1.515 to 1.54).
evidence from the different methods of heating adopted above
indicates that the character of the product is dependent somewhat
on the heat treatment it has undergone.
Material:
No. 263725. Specimen label. '^Locality: Miramar.

scorias.

The

glass

refractive index

Disseminated scoria."
A pale-brown earth of uneven grain in which are imbedded pieces
of a grayish-black, scoriaceous substance of variable size and ranging
from large lumps to small pellets. The vesicles of the scoria have
usually a glazed surface and are often filletl with the earth which
surrounds them. There is no evidence of a transition between the

and firmly wedged mto
rounded grains of quartz, calcite,
plagioclase (oligoclase, andesine, and labratlorite), pyroxene, garnet,
magnetite, and volcanic glass. These grains are noticeably coarser
than the earth which surrounds the scoria and have evidently been
blown or washed into their present position. The lai'ger pieces of
scoria often appear freslily broken, but at the contact of undisturbed
scoria and earth the surface of tlie scoria suggests an origmal smooth,
rounded surface similar to the surface of a volcanic bomb or scoria
rather than that of an originally angular fragment which has been
subsequently rounded by attrition during water transportation.

scoria

and the

some

of the small cavities are

earth.

Clingmg

to the scoria
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Even

the small scoria pellets in the earth frequently impress the
observer as presenting in large measure the original glass surface.
These relations indicate that the scoriae were not derived from a
Microscopically the scoria is essentially a
large, compact lava mass.
microlite-bearing glass crowded with fragments of plagioclase, quartz,

pyroxene, and magnetite. The refractive index of the glass varies
short distances and ranges from above 1.55 to below

rapidly even
1.52.

m

Near the microlites which have

crystallized

from the

glass,

the color of the glass is often a pale-brown. The microlites appear
They
in radial spherulites and irregularly grouped acicular crs'stals.
are colorless to pale-brown, of

medium

and of average
The lath-shaped indijc=40'° was measured
positive.
The optical

birefringence

refractive index, slightly greater than 1.65.

viduals often
in

show high extinction angles;
The optical character

one instance.

c
is

:

properties agree, so far as determined, with those of pyroxene.

This

pyroxene does not agree in its properties with the larger
green pyroxene crystal fragments noted above. The large, f ragmental crystals never show normal crystal outlines but are always
broken and irregular in outline. They are similar in shape, size,
and composition to the crystals found in the earthy loess of the
They often appear partially resorbed by the magma.
country.
Some of the crj^stals are even fractured. At certain pomts the thin
section is crowded with angular fragments, each one of which represents a portion of a single crystal, and these are set in a paste of glass
The occurrence
in which there has been very little crystallization.
of these fragments of plagioclase and also of cjuartz in a glass out of
which they were not observed to recrystallize is good evidence of the
melting-down of originally crystallized material. The variation in
refractive index of the glass and also in adjacent plagioclase fragments (observed values ranged from 1.55 to 1.565) is evidence that
the rock is not a volcanic rock of any normal tj'pe. In a cooling
magma or lava the composition of the residual glass is fairly uniform,
whereas in the present rock the refractive index (and consequently
microlitic

.

the composition)' of the glass varies rapidly.

may

Different explanations

be offered for the formation of such a rock type, all of which
involve a partial melting-do\vn or assimilation of originally crj^stallized material containing fragments of quartz, plagioclase, pyroxene,
and magnetite. It is noteworthy in this coimection that no fragments of original rock- types were observed, only isolated mineral
fragments such as occur in the fine earths of this region. These
fragments appear embedded in a glass base out of which radial
pyroxene crj'stals are formed. The evidence at hand is not sufficient
to determine definitely the mode of formation of these scoriae.
The earth surrounding the scoria is of the usual fine, evenly grained
type and consists of fragments of plagioclase (oHgoclase, andesine.
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labradorite), quartz, liornblende, pyroxene, magnetite, colorless vol-

canic glass of low refractive index, and argillaceous material. On
immersion in water this earth crumbles sliglitly. Its water solution
contains abundant cliloride (tested with silver nitrate).
Part of the earthy material which surrounds the scoriae in this
specimen was heated to 1,100° for 30 minutes; then it remained at
1,200° for 3^ hours, and finally at 1,100° for
hours. The product
was a vesicular, purple-colored glass, in which the original fragments
In
of quartz and plagioclase were still visible under the microscope.
transmitted light the glass appeared colorless, but was filled with fine,
No new development of crystals was
dust-like particles of hematite.
observed. The refractive index of the glass was about 1.51. The
scoriaceous part of the specimen was heated at 1,240° for 1 hour and
then held at 1,000° for 1^ hours. The resulting glass was greenishbrown in color and had evidently settled quietly in the crucible.
Under the microscope numerous grains of the original quartz and
plagioclase fragments were observed.
Clusters of acicular microlites
of medium birefringence, parallel extinction, and refractive index
greater than 1.53 are abundant, but are too fine for satisfactory
determination. The refractive index .of the glass, which appears
pale-brown in transmitted light, varies from about 1.515 to 1.54.
No. 263727.
Specimen label.
'^Locality: MiraTnar.
Material:

U

Tierra cocida and scorise comhined.

Contact transition."

The hand specimen shows a regular and uniform

transition from a
dark-gray scoria filled with small vesicles to a brick-red material,
which bears a close resemblance to some of the specimens of baked
earth.
It is different from the latter, however, in tliis respect, that,
while the baked earths have a close, compact texture, the portion
of this specimen which resembles them most (observed with a
binocular magnifying glass, magnification 65 diameters) is filled
with minute holes and is distinctly glassy in character. A thin
section wliich was cut across both the black scoria and the transition
zone to the bright-red material bore out tliis observation. The
black scoria is filled with fragments of quartz, plagioclase (acid
oligoclase to basic labradorite), pyroxene, and magnetite, set in a
glassy matrix in wliich a few microlitic crystals have developed, but
which is essentially an undifferentiated glass except for a black dust,
probably of magnetite. On passing toward the compact red portion
the principal change observable is the replacement of the black dust
by red dust, which is more prominent and tends to cover up the
crystallized fragments and even the minute vesicles.
In the more
compact red portion the red iron oxide is so prominent that the
mineral fragments are almost veiled to view. A careful determination of the mineral fragments in the black and the red portions of the
specimen proved them to be of the same general size and kind, chiefly
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quartz and different varieties of plagioclase, ranging from oligoclase
to basic labradorite, and occasional grains of pyroxene.
Superficially
the red portion of this specimen resembles the baked earths, but
closer examination has shown it to be distinctly different.
Its glassy,
vesicular texture throughout is indicative of melting; the red coloration may be the result of alteration or oxidation, whereby magnetite
has been changed to the red oxide of iron. It seems probable from
this evidence alone that the whole of the present specimen represents
an originally vesicular rock in the red part of wliich the iron is in
a more higlily oxidized state than in the dark-gray part.
No. 263728. Specimen label. ''Locality: 3 miles north of Miramar. Bluff on the coast, 5 feet helow the top in Ameghino's, 'Ensenadean.'

Material: Scoria

This specimen

is

an

and adjacent

loess."

irregular, slaglike piece of scoria, consisting of

a dark, olive-green glass, almost pumiceous at certain points and
with vesicles wliich are often so large and numerous as to leave
only thin walls of the glass between them. The outer surface of this
scoria has plainly been in contact with the loess, some of which stiU
clings to it and is of a light-brown color.
The division between the
scoria and the loess is sharp and there is no indication of a transition
between the two. In the cavities of the scoria there is an accumulation of rounded grains of magnetite, olivine, quartz, and plagioclase,
measuring up to 1 mm. in diameter. These have reached their present position either by wind or by water action. Microscopicall}" this
scoria is similar to specimen 263725. Angular and rounded fragments of quartz, plagioclase, and pyroxene are set in a streaky,
brownish glass out of which lath-shaped microhtes, showing high
filled

extinction angles and

medium

are probably pyroxene.

The

birefringence,

have

crystallized; these

refractive index of the glass

is not conbut ranges from about 1.515 to 1.55, and occasionally shows
birefringence resulting evidently from strain.
The brown earth surrounding the scoria is of the usual type and
consists chiefly of argillaceous material, fragments of plagioclase,
quartz, pyroxene, and magnetite. Volcanic glass is less abundant
than usual.
Part of the scoria was heated to 1 ,240° for 1 hour and then held at
1,000° for
hours. Under this treatment it melted down to a dark,
brownish-green glass, in which many of the original mineral fragments (quartz, plagioclase, and p}Toxene) were stUl ^^sible. Newly
formed microlites of high refractive index, medium to fauiy strong
birefringence and parallel extinction, were also abundant, but were

stant,

H

too fine for satisfactory determination.
of a lower-refracting,

observed, which

medium

may have

to

Occasionally radial aggregates
birefracting, substance were

weakly

been plagioclase feldspar.

Particles of
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iron ore were widely disseminated through the glass.

index of the glass ranged from 1.52 to 1.545.
Chemical analysis.

—

IB

The

refractive
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There

is nothing, however, in the analysis alone which precludes an
igneous origin for this rock.

No.

263731.

Specimen

label.

"Locality: Miramar.

Material:

Scoria and Tierra Cocida."

This specimen includes three distinct t;^'pes of material A grayishblack scoria, brick-red earthy material, and pale-brown loess. The
scoria is vesicular and full of small bubbles.
Parts of the outer
surface of the scoria are often glassy and smooth and indicative of an
:

Wliere this surface is fractured, the small
with brown earth and with coarser
rounded crystals of quartz, plagioclase, magnetite, and pyroxene.
These grains have evidently been lodged in their present position
either by wind or by water action. On one side of the specimen a brickred, compact earth fills the small cavities and is e\ddently different
from and older than the normal brown loess. In the cavities containing the brick-red earth, no rounded, coarser grains of the minerals,
noted above, were observed. This red earth is more or less indurated
and closely resembles the tierra cocida from Alvear described above
and probably owes its color to a baking process at higher temperatures.
There is, however, no transition between the glassy scoria and
this red earth.
The glassy walls of the vesicles are sharply marked
and the red earth was evidently introduced mto the cavities after
their formation and is of later origin.
Microscopically the composition of the scoria and the red earth is noticeabty different. The
red earth contains abundant red iron oxide and chalcedony, besides
fragments of quartz, sodic plagioclase (oligoclase chiefly) and pjToxene and colorless glass. These same minerals are present in the
scoriae, but the plagioclase is noticeably more anorthic (andesine and
labradorite) and pyroxene is less abundant.
The glass is pale-brown
and streaky, the colors appearmg often along curved bands as
original cooling surface.
cavities are

more or

less filled

though the molten glass had flowed. The microlites which have
crystallized from the glass show medium bkefringence, but are not
sufficiently well-developecl
to be satisfactorily determined.
At
many points in the specimen a thin shell of the glass lining the
cavities has devitrified and scales off in thin flakes.
The brown earth is of the usual tj\^e, a friable, pale-brown loess
containing argillaceous material and fragments of quartz, plagioThis material
clase (labradorite), pyroxene, magnetite, and glass.
is obviously later than both the scoria and the red earth.
Portions of the scoria and of the adjacent earth, each mixed with
graphite, were heated simiiltaneously in separate crucibles to 1 ,200°
for 2 hours and then cooled slowly for 2 hours from 1,200° to 1,000°.
The scoria was found to have melted down to a dark olive-green glass
which took the shape of the crucible. Microscopically it contamed
remnants of the original mineral fragments and also a few minute

I
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The magnetite of the original scoria appears to have
microlites.
been largely absorbed. The earthy material in the second crucible
also melted down to a thick viscous glass which did not flow rapidly
enough to take the shape of the crucible during the time of exposure.
In it the original mineral fragments are still visible. The glass
present was colorless, but was filled with fine, dust-like particles of
Its refractive intlex was about 1 .51 while that of the browniron ore.
colored scoria glass ranged from about 1.515 to 1.54,
No. 263719. Specimen label. '^Locality: Miramar: Material:
Washed-in hits of Tierra Cocida and Scoria."
A pale-brown loess of the usual t3^pe containing fragments of scoria
and red indurated material. The vesicular cavities of these scoriae
often contain rounded grains of quartz, chert, magnetite, plagioclase,
and pyroxene; these grains are occasionally tightly wedged into the
small bubble cavities. The loess contains much argillaceous material
and minute fragments of quartz, microcline, plagioclase, magnetite,
pyroxene, and colorless glass. Small worm-like cavities are common
and are evidently due to former grass roots. The scoriae pebbles are
similar to specimen No. 263734 in appearance and composition. The
red earth contains much brick-red, argillaceous material and also
minute fragments of quartz, acid plagioclase (oligoclase), pyroxene,
hornblende, and colorless volcanic glass. This red earth resembles in
This specimen crumbles
its properties that of specimen 263731.
slightly and softens when immersed in water.
Tested with silver
,

it gives a strong chloride reaction (probably common salt
derived from sea water.)
No. 263720. Specimen label. ''Locality: Barrancas 3 to 5 miles
north of Miramar.
to 5 feet above the base, i. e.,from the lowest for-

nitrate

TTMtion above the beach.

and burnt

Ameghino's Chapadmalean.

Material: Scoria

earth."

This specimen consists of a large fragment of scoria, similar in
appearance and properties to No. 263728, embedded in pale-brown
loess of the usual properties and closely allied to No. 263719 in texture

and composition.
Specunen labels.
and Tierra Cocida."
These specimens are similar to the specimens noted above from
The scoriae are of the same general appearance and
this locality.
composition and contain in a pale-brown, streaky glass irregular and
rounded fragments of quartz, plagioclase (andesine, labradorite),
(PI 7, a.)
The glass base is full of fine
pyroxene, and magnetite.
bubbles and is often streaky and variable in refractive index and
composition.
In No. 263737, the vesicles are large and elongated.
In one part of this specimen elongated drops of the viscous scoria are
visible and testify to the flowing of the molten scoria.
In all of these
Nos. 263724, 263726, 263733, 263734, 263737.

"Locality: Mira^nar.

Material: Scorise

BUEEAU OF AMERICAN ETHNOLOGY

78

[bull. 52

specimens of scoria bright-yellow spots occur here and there and may
On immersing
possibly be due in part to admixture of iron chloride.
in dLstUled water clean particles from such colored patches, a distinct
precipitation of sUver chloride was obtained on adding silver nitrate
to the solution.

Specimen 263733 contains occasional vesicle fillmgs of red earth
which are indurated and evidently different from the loose brown
earth adhering to the specimen at other points.

On

these specimens, as in the above,

many

of the cavities of the

with rounded grains of various minerals, as quartz,
These grains are apparplagioclase, garnet, magnetite, and pyroxene.
ently confined to the upper, exposed part of the scoria. In many
cases the lower part of a scoria specimen is covered with loess which
stiQ adheres to it and in which evidently the fragment was originally
embedded, with its surface protruding above the level of the loess.
In this position wind or tide may have swept the rounded particles
of foreign material over the scoria and lodged the observed grains
Such grains may also have been gathered
in their present position.
by the scoria during water transport; the grains on its underside
may be so intermixed with the present loess as to be covered up and
not easy to separate from the finer earth. It seems probable, however, in the absence of field data, that the first supposition is the
correct explanation of the presence of these grains.
No. 263737. This scoria after heating at 1 ,100° for 40 minutes was
noticeably fritted. Another fragment heated to 1,400° for 1^ hours,
and cooled slowly for 1 hour to 1,100° and then held at 1,100° for
hours became a dark-green glass which contained a small quantity
of magnetite and rarely a trace of the original mineral fragments.
The refractive index of the glass varied greatly, from 1.505 to 1.56,
the more deeply brown-colored fragments having the higher refractive
scoriae are filled

U

index.

Nos. 263721 263722, 263732.
,

Specunen labels Locality: Miramar.
:

Material: Tierra Cocida."

These specimens range in color from brick-red to dark-brown and
are fine-grained, indurated earths which resemble in texture the

brown

loess of this region.

Microscopically they consist of fragments

of quartz, plagioclase (andesine, labradorite), microcline, pyroxene,

hornblende, magnetite, colorless volcanic glass, and argillaceous
material often deeply stained with iron oxide. The outer surface of
these indurated fragments is often pitted; these pits are not deep
but often contain rounded grains of magnetite, quartz, and plagioclase similar to the grains observed in the cavities of the scoriae.
They have probably been lodged in the pits by wind or wave action.

wright-fenner]
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They are
-All of these specimens contain some sodium chloride.
indurated and do not break down and disintegrate as does the loess

when immersed
Chemical

in water.

BUREAU OF AMEEICAN ETHNOLOGY

80

[bull. 52

SPECIMENS FROM THE VICINITY OF NECOCHEA
No. 263745.
the

Specimen

label.

''Locality:

Playas near

neighborhood of Laguna Malacara, north of Necochea.

tJie

sea in

Material:

Scoriae J'

No. 263746. Specimen label. "Locality: Coast north of Necochea,
Material: Scoria
heyond the Boca del Moro, Laguna Malacara vicinity
found on the surface of various playas where the Ensenadean is exposed.''
These two samples include a number of specimens which are pracIn
tically identical in external appearance and in the thin section.
the hand specimen they bear a close resemblance to normal lava
scoriae and might easily be taken for such, but under the microscope they do not resemble any known type of lava. (PI. 8, a.)
Fragments of quartz, plagioclase, and pyroxene are set in a streakybrown glassy matrix out of which radial and irregular groups of
acicular pyroxene crystals and less frequently of plagioclase have
been precipitated. The pyroxene was determined optically by its
high extinction angles, high refractive index, fairly strong birefring.

ence, square-end section,
colorless or

and positive optical character.

It is usually

pale-brown in color while the larger fragmental pyroxenes

are pale-green in color, have liigher refractive index, and are usually
outline.
It is evident that not only did they not crysout of the glass but they were unstable in it and were attacked
and corroded by it. The plagioclase microlites are lath-shaped
They proved
in section and apparently andesitic in composition.
too fine for more exact determination. The glass varies in composition from point to point, as is evident from its streakiness and
the differences in color and refractive index (ranging from 1.515 to
Fi»e dusty particles, possibly magnetite, are abundant
about 1 .55)
in the glass and frequently become so abundant as to impair seriously

rounded in
tallize

.

the transparency of the glass. The cavities of these scoriss are often
with rounded grains and pellets of quartz, plagioclase, magne-

filled

and limestone. Some of these grains are tightly wedged
and have evidently been lodged there either by
water or wind action, possibly during the transport of the scoriae.
Fragments of the scoriae 263745 were heated at 1,000° for 30
minutes and showed but Httle change; after being held at 1,100° for
30 minutes the product was found to be tightly sintered and the glass
base of the original material largely crystallized to brown acicular
tite,

chert,

into the cavities

medium to fairly strong birefringence, refractive index
sHghtly above 1.66, and high extinction angles. These optical properties agree with those of pyroxene.
The crystals were too small for
a more definite identification. Another portion of the scoria, heated
to 1,200° for 2 hours and then cooled gradually to 1,050° for onehalf hour, where it was held for 2 hours and then cooled to 1,000°
crystals of
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was found to have been melted to a dark greenishwhich remnants of the original plagioclase and quartz
fragments were still visible under the microscope. Some glass was
still present but it had largely crystallized to a substance which
agreed with pyroxene in its optical properties, so far as these could
be ascertained. Fine specks of iron oxide were noted frequently in
for one-half hour,

brown mass

in

the section.

Fragments of the scoriae 263746 heated to 1,000° for 30 minutes
exhibited a slight change in color but were not profoundly altered.

Held at 1,100° for 30 minutes the mass had sintered together and
the change was more noticeable. Heated at 1,150° for 3| hours, the
material was completely fused to a dark brownish-green, vesicular
glass which still contained numerous fragments of the original minerals.
Acicular microlites resembling pyroxene in optical properwere abundant; also iron oxide particles. The refractive index
was unusually high, ranging from 1.55 to 1.59. It is of
interest to note that in all these heating experiments the minerals
which crystallize out of the melt are not those which appear in fragmental state in the glass and wliich were present in the original
material that was subjected to the heat treatment. The same holds
true of the fragmental mineral grains in the scoriae from Miramar
ties

of the glass

and Alvear.
kemical
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Molecular f)roportions

la.

of I.

This analysis places the rock on the border between Class II and
In the Tables of Chemical
Analyses of Igneous Rocks, by Washington, rocks ranging from syenite and trachyte to diorite and andesite and even basalt are included
in the subrang in which tliis analysis faUs.
Characteristic of the
analysis is the high percentage of ferrous oxide and of titanic oxide.
Class III of the quantitative classification.

SPECIMENS FROM MONTE HERMOSO
No. 263705.

Specimen

the old lighthouse.

label.

Material:

^
^

Red

Locality :

Monte Hermoso near
Monte Hermoso

loess-sand of the

formation Jrom the lower hench just above high tide."
A light-reddish, earthy material, in part indurated and stony, in
part loose and friable. Under the microscope the stony part is seen
to be composed almost entirely of microscopic calcite grains and
The earthy, loose part conclusters usually stained with iron oxide.
sists largely of cryptocrystalline, argillaceous material. Disseminated through the rock are quartz and plagioclase fragments, and
some glass, pyroxene, hornblende, biotite, and magnetite. The
calcareous portion of this specimen is evidently concretionary in
origin.
On immersion in water this earth crumbles to a lumpy mud.
It gives strong chloride reaction when tested with silver nitrate
solution.

A small quantity of

the earth was mixed with graphite and heated
which the temperature was dropped

to 1,300° for a short time, after

The resulting mass
to 1,100° and held there over night (16 hours).
was found to have been completely fused, no trace of the original
material being visible, and to have largely recrystallized. Pyroxene
crystals predominated, in lath-shaped prisms, and exhibited the usual
optical characteristics:

refractive index about 1.66, birefringence,

fairly strong, extinction angle c:

c

usuall}^

high

;

the square-end sec-

tion of the prisms extinguished along the diagonals.

A

colorless
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mineral of weaker birefringence and refractive index about 1.57
occurred in overlapping aggregates which were too fine for satisfactory determination but may have been plagioclase. Some glass with
refractive index about 1.525 was also present.
No. 263707. Specimen label. ^'Locality: Monte Hermoso near
the old lighthouse on the coast east of Bahia Blanca.
Material: Loesssand of the Monte Hermoso formation from exposure above liigh tide."
A light brownish-gray, firm, but distinctly sandy, material consisting of plagioclase, quartz, and colorless glass. The plagioclase is

more often slightly decomposed and
Minor components are hornblende, pyroxene, apatite, and magnetite.
The grains are generally of fair size
and rounded from transportation. Scattered through the rock are
minute needles and cryptocrystalline material which is too fine to
occasionally fairly fresh but

stained with iron oxide.

identify with certainty.
acter.

It

When immersed

sandy mud.

is

in part evidently argillaceous in char-

in water this earth crumbles into a

Tested with silver nitrate

it

lumpy,

gives a distinct chloride

reaction.

Specimen

'^Locality:
Monte Hermoso near
Yellow-brown loess of the Monte Hermoso
formation from the upper bench 5 feet above tide."
A light-brown, porous earth, fine and even-grained and consisting
in large measure of argillaceous material with some plagioclase,
volcanic glass, and occasional grains of pyroxene arid biotite. On
making a concentration test with the powder of this specimen, plagioclase of different compositions, quartz, pyroxene, hornblende, biotite, apatite, zircon, magnetite, spinel (or garnet), and epidote were
observed; also possibly olivine and monazite and two other minerals
which were not identified. Most of these minerals are of igneous
In water this earth
origin but several are of metamorphic origin.
Its water solution gives a strong
disintegrates into a lumpy clay.

No. 263714.

label.

Material:

the old lighthouse.

when

chloride reaction

treated

mth silver

nitrate solution.

This earth, heated to 1,200° for 1 hour, fused to a brown glass in
which many of the original crystal fragments of quartz and plagioclase

were

Hematite in minute crystals was found to have
from the melt and at certain points to be so abundant as

still visible.

crystallized

The refractive index of the glass
to render the glass nearly opaque.
ranged from 1.525 to 1.54. On heating the earth to 700° for 45
minutes its color was found to have changed from brown to brownred.

"Locality: Monte Hermoso near
Basal layer of cross-stratified sands
(the Puelchean) upon Monte Hermoso formation."
An indurated, light-brown material composed apparently of a
mixture of clay and quite coarse sand through which numerous

No. 263741.

the

Specimen

old lighthouse.

label.

Material:

BUREAU OP AMERICAN ETHNOLOGY

84

[bull. 52

pebbles of various colors (white, gray, red, brown, and black) are
These pebbles range from 1 mm. to 1 cm. in diameter and

scattered.

more or less rounded and distinctly water-worn. They appear
be in large measure quartzose and cherty in character. Under the
microscope much argillaceous material was observed. The sand
grains consist largely of plagioclase and quartz, both stained or
coated with iron oxide. Isotropic glass, usually considerably altered,
Minor components are pyroxene,
is present in noticeable quantities.
magnetite, and spinel (or garnet). Many of the pebbles consist of
quartz which appears to be vein quartz. Other pebbles are composed of chalcedony of typical fibrous structure. The dark-red and
brown pebbles contain so much fine iron oxide as to be practically
opaque. They contain either quartz or chalcedony and resemble
are
to

ferruginous chert in general appearance.

This specimen crumbles into a muddy sand

when immersed in water.

water solution gives a noticeable chloride reaction when tested
with silver nitrate.
No. 263743. Specimen label. ''Locality: Monte Hermoso near

Its

Material: Volcanic ash from the Puelchean."
ligJithouse.
V light-gray, gritty material of fine even grain which microscopically consists largely of colorless volcanic glass, the refractive index
Some argillaof which is fairly constant and averages about 1.500.

the old

ceous material is present, as are occasional grains of plagioclase and
quartz. After washing away the major part of the glass, grains of
plagioclase, quartz, hornblende, pyroxene, biotite, magnetite, apatite,
zircon, spinel (or garnet), and epidote were found in the concentrates.

This ash crumbles but

little in

water.

Its

water solution, when

abundant silver chloride precipitate.
evidently present in sodium chloride.

tested with silver nitrate, gives an

The chlorine is

SPECIMENS FROM RIO COLORADO
Nos. 263730, 263739. Specimen labels. "Locality: Delta of the
Rio Colorado, 100 miles south of Baliia Blanca. Material: 'Tierra
Cocida,' or hurnt earth, produced hy burning the 'esparto,' a ranJc grass
growing in swampy ground. Area burnt about ^ acre. Earth all burnt
to tender crusts to a depth of 3 to 5 inches.^'
These specimens are brick-red in color, fine-grained and indurated.

They
ments

and cavities and carr}^ numerous
Under the microscope numerous frag-

are full of irregular holes

impressions of grass leaves.

of quartz, plagioclase, pyroxene, magnetite, colorless volcanic

and abundant argillaceous material deeply impregnated with
Except for the red oxide of iron, this compoiron oxide are visible.
sition is similar to that of the original loess from which these burnt
glass,

earths were derived.

Microscopically this burnt earth resembles
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closely the natural tierras cocidas 263721, 263729, 263731, 263732.
Whether the latter were produced by the burning of grass can not be

Their relatively compact texture and the
absence of grass-leaf impressions are not in favor of this view.
These specimens do not disintegrate when immersed in water.
The water solution does show, however, the presence of a fair amount
definitel}^

ascertained.

sodium chloride.
No. 263739. Fragments of this artificial tierra cocida were held at
1,100° for 2J hours and were found to ha've melted to a viscous glass,
in which many of the original mineral fragments are still visible
under the microscope. The glass is so filled with fme particles of red
of

iron oxide that

it is

opaque at many points.
compactness

It is of interest to note the lack of

of this earth

baked

by the burning of grass. The product is extremely porous and full
of holes, many of which evidently mark the position of former grass
from Miramar and Saladillo, on the other hand, are large, compact masses; for their formation a much greater quantity of uniform, confined heat was required
than for the Rio Colorado material. The source of heat supply for
the baking of the tierra cocida was probably volcanic contact
This hypotliesis is developed at greater length below in conaction.
nection with the formation of the scoriae, but it applies with almost

roots.

The specimens

of

tierra cocida

equal force to the formation of the tierra cocida of this region.
The assumption that the large specimens of tierra cocida were
formed simply by the action of open fires is hardly possible in view
of the quantity of heat involved, which must have acted through a
period of time on large masses of material to have produced the
effects observed.

SPECIMEN FROM SAN BLAS
No. 263744.

Specimen

label.

''Locality: Coast near

San

Bias,

Material: Scoria or j^umice."
north of Rio Negro.
dark, reddish-brown, pumiceous scoria containing here and there

A

a minute feldspar phenocryst, but otherwise aphanitic and stony in
appearance. Under the microscope occasional phenocrysts of plagioThe
clase (labradorite, AbiAnJ and pyroxene were observed.

groundmass is filled with fine specks of opaque, ferruginous substance
which renders it for the most part nontransparent. Fine laths of
plagioclase were noted in the clearer parts of the groundmass, but
so far as could be determined it is largely isotropic and glassy. Both
megascopically and microscopically this specimen does not differ in
any essential feature from many andesites, and there is no reason to
doubt its volcanic origin.
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a rule, remarkably fresh and unaltered.
varies within wide limits.

of volcanic

Specimens 263743 and
volcanic glass which has

glass present

263747 consist almost entirely of colorless

many
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of the characteristics of tuffaceous material.

The

glass frag-

ments are splintery and irregular and often contain streaks of elongated bubbles. The refractive index of the glass and its chemical
composition are fairly constant in each specimen; in 263743 the refracThese retive index averages about 1.500, in 263747 about 1.485.
fractive indices are both low and indicate a high silica content, specimen 263747 being slightly more siliceous than 263743. In other loess
specimens the glass is less abundant and may even become rare. In
all cases it is colorless or nearly so and of very low refractive index.
In contrast to this the glass in the scoriae is usually colored and of
higher but variable refractive index, which ranges from about 1.51
to 1.56 and above in some of the specimens.
The mineral fragments in the loess are usually angular and average about 0.1 mm. in length. They occur almost invariably in single
isolated grains and not in crystalline aggregates nor embedded in a
groundmass. No fragments of an eruptive rock were observed with
certainty.

The quartz

grains are irregular in shape,

crystal outlines.

They

and

rarely,

if

ever,

show

are of normal quartz which has suffered

little deformation and may be in part eruptive quartz and in
part vein quartz. The plagioclase occurs in angular, broken individuals twinned after the albite law and rarely after the Karlsbad
and pericline laws. The composition of the plagioclase is not the
same in the different specimens and often varies within wide limits
In the one its composition may range from
in the same specimen.

to andesine; in another, from andesine to basic
Zonal structure is not uncommon, but is by no means
the rule. The pyroxene crystals are prismatic in form, generally
pale-green in color and unusually fresh and free from alteration.

albite-oligoclase

labradorite.

They

are ordinarily of the diopside-augite varieties and are more
abundant than the green hornblende grains which occur in many but
not all of the loess specimens. The magnetite is relatively abundant
and occurs in irregular, more or less ecpiant, grains and octahedra.
The other minerals noted in the descriptions above are less common
and less constant in their occurrence. The relatively fresh, unaltered state of practically

often covered

with

fine,

all

the grains

but do not appear to have altered into
in

most

cases.

Cliemical evidence.

the loess
easily be

a

little

is

—The

noteworthy.

is

cryptocrystalline,
it

predominance

to
of

argillaceous

lower.

tliose of eruptive rocks,

are

material,

any appreciable degree
eruptive minerals in

which might
were the water content

clearly expressed in the chemical analyses,

mistaken for

They
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specimens to temperaThe brown,
earthy material assumes a brick-red color and shrinks to a compact,
indurated mass, resembling brick in all its properties. Between
1,050° and 1,150° it melts to a thick, viscous glass, in which the
mineral fragments appear to be set as in a thick paste. On continued heating the mineral fragments are slowly dissolved by the
molten glass. By lowering the temperature 100° or more microlites
ciystallize out, whose optical properties agree with those of pyroxene,
but of a variety different from that of the pyroxene fragments in
the original loess. Occasionally minute laths of plagioclase were also
precipitated, together with the pyroxene microlites.
The glass
thus formed is streaky and evidently variable in its composition.
Its refractive index varies rapidly from about 1.51 to above 1.56 in
some of the specimens. On heating the loess to the temperature at
which melting first occurs the glass formed is practicall}^ colorless
evidence.

tures between 850°

and 1,050°

and contains many opaque

loess

distinct sintering occurs.

particles of iron oxide.

On

raising the

temperature the magma dissolves these particles and the resulting
brown-colored glass has a notably higher refractive index; the more
pronounced the color of the glass, the higher its refractive index.
In the thermal experiments with the loess specimens it was found
that the mode of treatment and size of the charge had great effect
on the resulting product. Small, loose charges of powdered material
were necessarily exposed during heating to the oxiziding effect of the
air and the iron present was converted largely into the ferric state,
with tlie result that the product was colored dark-red. With heavy
charges of large lumps of the loess, the air found less ready access to
all parts of the material and the outer portions only of the lumps
were thoroughly oxidized, the centers of the lumps being dark-gray
in color and resembling the scoria in appearance.
(PL 7.) In conducting thermal experiments of this kind in imitation of natural
processes,

it is

highly essential that the physical conditions of experilike those which obtain in nature as it is possible

ments be as nearly
to

make them,

otherwise totally different products

may result and

the

conclusions deduced therefrom be in error to that extent.

TIERRA COCIDA

—

Petrographic microscopic features. Under this title three distinct
types of rock are included:
(1) Indurated, brick-red earths, which, under the microscope,
resemble the ordinary loess specimens except for the red particles
which have evidently resulted from the heating of the argillaceous
material.
The mineral composition of the tierras cocidas both with
respect to kind and size is practically identical with that of the
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Chemically also they are practically identical, as analyses
263717 and 263729 show. The percentage of HjO in 263729 is lower
than that in 263717 as was to be expected. In both the amount
of FeO present is very slight.
This is also true of analysis 263722
of the tierra cocida from Miramar and is in accord with the conditions under which the tierras cocidas have probably been formed.
Many of the specimens of tierra cocida are so large and compact
that one is forced, in explaining their mode of formation, to assume
long-continued and confined heating at a fairly high temperature,
such as would be encountered near the contact of an intrusive
igneous or volcanic mass, but not beneath an open fire made of grass
loess.

or small timber.
(2) Some of the scoriae contain bright-red patches, which resemble
the tierras cocidas superficially, but which on closer examination

are seen to be glassy and to have been melted, just as the gray parts
of the scorige have been melted, the chief difference between the two

parts being the state of oxidation of the iron. These Will be considered below, together with the scoriae to which they belong.
(3) Brown ferruginous earths (specimen 263710) have also been

A

considered tierra cocida by some investigators.
scopic examination of these specimens has

careful micro-

shown that they

are

which ferruginous material abounds (ferruginous
concretion) and acts as a weak cementing material, causing the
specimens to appear more indurated than the surrounding loess.
On immersing such specimens in water they are seen to crumble
and break down readily. The red tierras cocidas or baked earths
do not crumble in the least under these conditions.
simply loess

in

THE SCORLE
Microscopic

petrograpMc features.

—Under

the

microscope

the

from both Miramar and Necochea exhibit abnormal features.
Irregular fragments of quartz, plagioclase, pyroxene, and magnetite occur embedded in a colorless-to-pale-brown glass, out of which
aggregates of acicular crystals, probably p3n'oxene, crystallize. The
mineral fragments have been considered phenocrysts by some
observers.
On this assumption the rock would be classed with the
andesites and has been described as such. The chemical analyses
of the present paper might be considered confirmatory evidence in
favor of this view. A careful microscopic examination of the mineral
scoriae

fragments, however, precludes this hypothesis.

The mineral

frag-

ments are broken and irregular in outline. (PL 7, a and pi. 8, a.) They
were evidently not stable in the molten glass and were attacked and
dissolved in part by the same. The plagioclase feldspars are not
uniform in composition. In the same microscope-field fragments
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and labradorite can often be seen, the fragments of
both being homogenous throughout and without zonal texture.
Such rapid variation in composition in the nonzoned phenocrysts
of effusive rocks is unknown to the writers and would be abnormal
Zonal structure
in view of the mode of formation of phenocrysts.
does occur in some of the grains and the composition follows then
the usual succession, with the more anorthic plagioclase in the
center of the grains. The zoned individuals are often broken across
so that the whole series of compositions was exposed to the action
Taken as a whole the mineral fragments in the
of the melted glass.
scoriae resemble in kind, in size, and in general character and outline
the mineral fragments in the loess. In the specimens of scoriae from
Miramar, however, there is a decided difference in quantitative
mineral composition between the scoriae and the loess adjacent to
them. This difference also found expression in the thermal behavior
of the two materials as noted above under specimen 263731.
The characl'ter of the glass base is another feature wliich is difficult
The
to reconcile with the view that the scorife are normal andesites.
of oligoclase

glass base is streaky and varies rapidly in composition, its refractive
index ranging from about 1.51 to 1.56. In the glass resulting from
the cooling of a normal lava such great differences have not been
described and are not to be expected. The presence of fine particles
of iron oxide embedded in a colorless glass base in some parts of the
scoriae and their absence in other parts, whereby the glass is colored
brown and has a higher refractive index, is strikingly like the
features observed in the loess specimens which had been heated at
different temperatures.
It is interesting to note that the glass obtained

b}''

heating the

and burnt earth specimens has about the same refractive
indices and variation in refractive indices as the glass of the scoria
from JVIiramar. In the glass of the Necochea scoria the refractive
indices are slightly higher than tliose of the Miramar glass and the
Necochea scoria is correspondingly less siliceous in composition.
The mineral fragments in the melted loess specimens are practically
identical in size and kind with the mineral fragments in the scoriae.
In both cases the fragments are unstable in tlie melted glass and have
been partly dissolved by it. The new microlites wliich crystallize
from the melt agree with pyroxene and have the same general aspect
The products differ chiefly in the state of oxidation
in both cases.

loess

is evidently due, as noted above, to the
under which the products were formed, the
cQnditions of experiment not agreeing in all details \^^th those of
nature under which the scoriae were formed.

of the iron,

but

tliis

difference

different conditions

—

The chemical evidence given in the analyses
CTiemical evidence.
263728 and 263746 does not of itself preclude a volcanic origin for
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In both analyses the ferrous iron predominates over
tliis respect the analyses differ notably from those

the ferric iron; in

of the tierras cocidas.

Two

by Dr. E. Herrero Ducloux cited by Col. Antonio A,
a "tierra cocida" and an "escoria" from Chapadmalal

analyses

Romero/ of
do not show

For the sake of
this relation between the iron oxides.
comparison these analyses have been expressed in the quantitative
system and both found to belong to the same subrang; but in this
subrang no analysis of an igneous rock has yet been found to occur.
Tliis in itself is indicative of the abnormal character of the rocks.
CJiemical analysis, of Dr. E. Herrero Ducloux.

—

86. 33
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presence of a relatively large amount of socialite together with
a large excess of quartz, which is obviously contrary to experience.
The tests with silver nitrate cited above indicate that the chlorine
tlie

is

contained in NaCl, which has probably been derived from sea

was made in calculating the analysis
favorable conditions for proving the
most
obtain
the
order
to
in
eruptive nature of the rock. But even with tins assumption, the
analysis does not resemble that of any known lava.
water, and this assumption

Chemical analysis, of Dr. E. Herrero Ducloux.

—

84.73

9.95
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and even pumiceous but no evidence was obtained to sugMiramar

gest even a relation between this rock and the scoriae from

and Necochea.

General Conclusions and Summary
In the foregoing })ages the attempt has been made to present the
data of observation and experiment on the collection of rocks submitted to the writers for determination. Throughout the investigation but little attention has been given to the works of others on the
same general problem. The present writers have not personall}'studied tlie rocks in the field and are not in a position, therefore, to
discuss the more general problem of which the rock problem is only
a part. In the descriptions attention has accordingly been directed
to the facts of observation rather than to the possible theories of
genesis which, without a definite basis of fact, become simply matters
of opinion.

The most important

facts noted during the present investigation

are:
(1)

The

material.

loess consists in large

measure

Siliceous^ volcanic glass

specimen and

is

of volcanic

and eruptive

present in practically every

may become

so abundant that it constitutes 90 per
The minerals present are remarkably fresh and
unaltered.
The amount of argillaceous material present is relatively
small in most of the specimens. These facts may be considered

cent of the whole.

indicative of tremendous

and widespread volcanic activity of the
explosive type during or just preceding the formation of the loess.
The variation in composition of the loess may be due in part to the
effect of

wind action on

wind blowing
and thus producing
some instances. That

original tuffaceous deposits, the

the lighter matter farther

away from the

source,

a rough separation of the components in
was widespread and not confined to one vent is
evident from the enormous quantity of volcanic material in the loess.
(2) The specimens of tierra cocida are, for the most part, composed simply of loess fragments which have been indurated and
reddened by heat action between 850° and 1,050°. Except for the
volcanic action

red particles which have resulted from the oxidation of the iron in the
argillaceous material of the loess, the loess and most of the tierra
cocida are identical in general character and composition. Analyses
of both are closely similar and, except for the higli water content,
might be mistaken for analyses of igneous rocks. This is well shown

by specimens 263717, 263718, 263729 from Alvear, whose microscopic features, behavior on heating, sodium cliloride content, and
the chemical analyses of 263717 and 263729 are as nearly alike as can
possibly be expected from such material and prove their original
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conclusively.
Under the title "tierra cocida" specimen
263710 has been included. It is, however, simply a loess rich in
limonite, which forms the cementing material and renders the fragments slightly harder and more resistant than the adjacent loess.
Specimen 263731 has also been labelled " tierra cocida," but it

identity

belongs strictly to the melted

scoriae.

THE SCORIA
These rocks are the most interesting specimens in the collection
and have been the subject of much discussion in the literature.
They are abnormal in type and do not agree with any known eruptive
rock or lava in their microscopic features. They contain fragments
of various minerals (quartz, plagioclase, pyroxene, magnetite)
embedded in a streaky glass base, out of which pyroxene microlites,
different in composition from the large pyroxene fragments, have
The composition of the plagioclase
crystallized at certain points.
fragments is not constant and in extreme cases may pass in the same
thin section from oligoclase in one grain to labradorite in an adjacent
Zonal structure is present in some of the grains and tliese
grain.
may then be broken across so that the different zones are in contact
with the glass. The feldspars show indications, moreover, of resorption by the molten glass base and were evidently not crystallized
from it as they are in a normal lava. (PL 7, a and pi. 8, a.) Practically the only microlites wliich have crystallized from the glass
have the optical properties of a pyroxene which is of a different
color, refractive index, and composition from the larger fragmental
pyroxenes. The glass base itself is streaky and variable in composition, as is shown by the variation in its refractive index from point
(n= 1.51to 1.56 and above.) Variations of this magnitude
to point.
The
in the glass base of a normal lava have not been recorded.
minerals occurring as fragments in the scoriae are practically identical
with those observed in the loess, both as to kind, size, and compoThe melted loess products obtained by heating charges in
sition.
the electric furnace resemble the scoriae in all details except for the
degree of oxidation of the iron; with large masses products were
obtained in wliich the iron was less oxidized and at the center of
large lumps were practically identical with the scoriae.
The scoriae
are not, in general, of the same composition as the loess immediately
adjoining them and behave differently on being heated to high temperatures.
(Specimen 263721.) This proves that part of the scoriae
at least were not formed in situ from the adjacent loess but have been
transported to their present position. No zone of transition between
the scoriae and the loess was observed in view of the high temperature
to wliich the scoriae must have been heated (1,050° or above) and the
ease with which the loess is reddened (at 800° and above), this unaltered
;

WRIGHT-FENNER]

PETROGRAPHIC STUDY

95

is another proof that these particular scoriae
were not formed in situ. The scoriae of specimen 263731 do contain,
however, in some of the vesicles red baked loess, which, in turn, is of
a different composition from the friable brown loess adhering to
other parts of the same specimen. This indicates again transportation of the scoriae; also that at some period in their formation these
scoriae came in contact with the loess and that the temperature at
No evidence was found in
that time was between 850° and 1,050°.
this specimen that the scoria had melted down the loess.
Taken as a whole the evidence recorded above proves that the
They are not lava in the
scoriae are not normal volcanic scoriae.
ordinary sense of the word. But they have been melted down under
conditions which protected them from oxidation; they were not
melted down, in short, in the open air, otherudse the iron oxide would
have passed largely into red hematite as in all the experiments cited
above. The temperatures and quantity of heat required for melting
the large masses of Necochea scoriae postulate long-continued heating
at a very high temperature, much higher, in fact, than is possible in
the open air under ordinary conditions. This fact, together with the
observed lack of oxidation of the scoriae, precludes the possibility that
they have been formed by the melting down of loess by bonfires or
any type of fire in the open air.
The microscopic and thermal evidence practically proves, however, that the scoriae have been produced by the melting down of an
original clastic material which resembled in all its details the loess of
this region.
The observed facts indicate, in brief, that the scoriae
are simply fused loess, melted under conditions which protected the
molten mass from oxidation.
In this connection the relatively local distribution of the scoriae
near the coast is significant. Had the scoriae been transported from
the far West their size and number would naturally increase in
that direction, but the field observations show that the opposite is

condition of the loess

the case.

In seeking for a possible explanation of these phenomena and, in
have been forced
to adopt the following hypothesis as the only reasonable one in view
of the evidence at hand.
This is presented, not as an established
theory, but only as a tentative hypothesis which needs further
verification but which accounts satisfactorily for the observed facts.
According to this hypothesis the loess formation was intruded by
igneous masses which melted down the adjacent loess and formed
the present black scoriae. These intrusions may have been submarine or beneath the land area. In either case oxidation would
not have been serious, although a submarine extrusion might favor
less oxidation and more pronounced vesicular character of the
particular, of the genesis of the scoriae, the writers
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In view of the exceedingly large
and minerals of igneous origin in the loess
of this region, the assumption that volcanic action has been directly
responsible for the formation of these scoriae and also of the tierra
scoriae

than a subaerial extrusion.

amount

of volcanic glass

cocida, in the

manner suggested above,

is

not unreasonable.

It

surprising, however, that the present collection does not contain

is

any specimens
This

may

of

normal lava from either Necochea or Miramar.

possibly be due to the fact that the collection

is

a small

one and probably does not include all the rock types which occur in
these locaUties; or it may be that the volcanic extrusion was of the
explosive type, whereby the lava (possibly siliceous in character and
largely glassy) was shattered and reduced to dust, which fell to the
surface as volcanic ash and now constitutes an integral part of the
Under these conditions the cooler, viscous, melted
loess formation.
remain intact and be ejected as scoriae and
would
fragments
loess
down more effectively than the shatbreaking
and
resist attrition
tered volcanic lava.

phenomena between lava intrusions and adjacent
have been observed in Nevada by Professor
pumice
breccia
rhyolite
basaltic
lava was plainly visible and the mode of
There
Iddings.^
formation of the contact scoriae was obvious. The broken mineral
fragments occurred embedded in the glassy base which, in some of
the sections, still showed the brecciated character of the original
These relations are clearly stated in the following paramaterial.
graph from the general description of the rocks from this region by
Professor Iddings in the monograph cited above (p. 183):
"Thin section 200 is the most interesting of all the alteration
products, on account of its undoubted relations to the basalt and its
higher degree of metamorphism it is traceable directly to the same
deposit of pumice as 199, and lies in apparently undisturbed layers
directly over basalt, which did not in this instance reach the surface,
but thoroughly altered the overlying pumice, breaking through it
Similar contact

;

lower down the slope. In thin section it is a whitish gray, finegrained breccia of about the same grain as 199. Under the microscope the porphyritical crystals are seen to be angular fragments of
quartz, sanidine, and plagioclase of the same size and abundance as
those in the last-named section; pyroxene, however, is wanting and
onl}^

a

little biotite is

present, besides a single grain of garnet.

The

groundmass has retained its brecciated character, though the pumice
fragments have lost their original form and appear to merge into one
another; but the degree of crj^stallization is far more advanced,
hardly any portion of it being without influence on polarized light.
1

See Arnold Hague, Geology of the Eureka District, Nevada.

No.

20, 381-385, 1892.

U. S. Geological Survey Monographs,
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a natural result of

varied,

which

is

its brecciated character the structure is most
the more pronounced between crossed nicols.
It is

partly spherulitic and axiolitic and partly cryptocrystalline and in
places it is microcrystalline in irregular grains."

In

many

the

respects this description might serve for the thin sections

Miramar and Necochea

scoriae.
Similar irregular broken
fragments of quartz, plagioclase, and other minerals are present and
the groundmass is variable both in composition and in degree of
crystalUzation.
The hypothesis suggested above for the genesis of
the scorise of Necochea and Miramar is therefore not new to geology
and is without question a probable working hypothesis for rocks of a
similar nature in any other part of the world.

of

Petrographic-Microscopic Examination of Bones Collected
BY Doctor Hrdlicka

The writers received in addition to the above collection of rocks
a small collection of bones with the request that their mineral composition be determined so far as possible.
The specimens were
examined accordingly

in

powder form and no attention was given

the structural features of the bones.

In

many

to

bones fine
mineral particles from the adjacent loess, in which they probably
occurred, were observed but, as these minerals bear no relation to the
alteration of the bones, their presence is not recorded in the descripof the

tions below.

was observed. The crypbone substance is replaced by a mixture of micro-crystalline calcite and of a weakly- to-medium birefracting substance of
refractive index about 1.61 and resembling in appearance the mineral
described under specimen 263738 above. In some of the specimens
the calcite is not present and the weakly birefracting substance is
proportionately more abundant. In all of the specimens a considerPractically only one type of alteration

tocrystalline

able amount of fine, low-refracting, often isotropic or cryptocrystalline,
material occurs but is too fine for satisfactory determination. In
the following paragraphs the results of the examinations of the

powdered specimens of bone are recorded briefly.
The conclusions which may be indicated by these observations
have probably been given in the foregoing Hrdlicka-Willis report,
which the present writers have not seen.
No. 263748. Specimen label. " 'Fossil' man. Human hones
from the Necochea slceleton."
In the powder of this bone fine, microcrystalline calcite is abundant.
The calcite is coarser-grained in this specimen than in any of the
other bones in the collection. Grains of a weakly-to-medium birefracting substance, usually pale-yellow in transmitted light and of
21535°— Bull. 52—12

7

BUKEAU OF AMERICAN ETHNOLOGY

98

[bull. 52

average refractive index about 1.61, are common and have evidently
from the alteration of the original bone substance. In optical
properties this substance resembles that described under specimen
263738. Fine grains of an isotropic, low-refracting substance also
occur but are too fine for identification.
No. 263749. Specimen label. " Weathered modern hone from playa
resulted

'fossil man,' near Laguna Malacara, north of Necochea."
This bone contains abundant cryptocrystalline calcite which has
evidently replaced much of the original bone substance. The weakly

of

birefracting

substance, noted

composition,

is

above and probably phosphatic in

also present in considerable quantities.

Specimen label. ^' Cow, very recent; exposed to elePlaya Peralta, near Mar del Plata."
In this specimen no calcite was observed. The material consists
chiefly of a cryptocrystalline, weakly birefracting, low-refracting substance which is probably slightly altered bone substance. Evidently
this bone has suffered but slight alteration.
No. 263754. Specimen label. "Rib. Necochea 'fossil' man."
Contains both cryptocrystalline calcite and the weakly birefracting
substance noted above. Has evidently been altered considerably.
No. 263755. Specimen label. "La Tigra slcull."
In powder form this bone closely resembles the foregoing. In both
No. 263753.

ments; lower jaw.

specimens the calcite is evidently a replacement product.
No. 263756. Specimen label. "Ovejero. ShillNo.l."
The powder
Practically no calcite was observed in this specimen.
consists largely of a fine cryptocrystalline, weakly birefracting, lowThe material
refracting substance which is probably bone substance.
is evidently not highly altered.
No. 263757. Specimen label. " Fontezuelas sTcull."
Contains both cryptocrystalline calcite and the weakly birefracting
phosphatic material, besides a lower-refracting isotropic substance.
This bone has obviously suffered considerable change.
No. 263758. Specimen label. "Homo pampseus. Necochea."
Resembles 263755 closely and has evidently suffered the same kind
of change.
No. 263761. Specimen label. "Sea lion; very recent. Punta
Mogote."

But very

little calcite

was observed

in this

specimen and was then
A weakly

associated with yellow, iron-stained argillaceous material.

birefracting substance not unlike that described in many of the
specimens above constitutes the major part of the powder.

Carnegie Institution of Washington,
Geophysical Laboratory, Washington, D. C.

VI.

PECULIAR STONE INDUSTRIES OF THE ARGENTINE
COAST
By Ale§ Hrdlicka

Historical Account

THE "split-stone" INDUSTRY
During 1908, while studying the sedimentary formations of the
coast of the Province of Buenos Aires, Professor Ameghino discovered
certain pecuhar stone implements, which he regarded as of a hitherto

unknown

type; their seemingly primitive form and especially their
apparent association with earlier geologic deposits led him to the
conclusion that they are the work of a geologically ancient man of
this region, assigned

The

first

by him to the

report of this discovery

Pliocene.

made by Ameghino appeared

in

Referring to Punta Porvenir, a point on the coast a few

1909.'

miles south of

"This

Mar

del Plata, he says:

locality, the

mammal

fauna of which indicates the upper

part of the Ensenadean or the lowest portion of the Bonaerean
is of special importance, on account of the quantity of
bones contained in the less compact superficial sand, and
because of the proof that this accumulation of bones is due to the

formation,
fossil

man

of those times.

.

.

.

"This tongue of land was at that epoch a seashore site (paradero)
of man.
I collected there the carapace of a Sclerocalyptus pseudornatus, which was found standing vertical, resting on the caudal end,
with the dorsal aspect toward the sea and the ventral concavity
toward the west, looking as if it had been made to serve as a shelter
against the sea winds.
The interior of this carapace contained no
skeletal parts of the animal, but there were bones of small ruminants,
parted longitudinally, and other extraneous remains, while the border
of the posterior aperture of the carapace, on which it rested, shows
cuts.

artificial

About the carapace,

to a rather considerable dis-

mammals, burned bones,
which appeared to have been subjected to the action
and very crude stone implements of an unknown type."

tance, were found artificially split bones of

marine
of
1

fire,

shells

Ameghino,

in Anales del

F.,

Las formaciones sedimentarias de la regi6n literal de Mar del Plata y Chapalmaldn;
de Buenos Aires, xva (ser. iii, t. x), 1909, pp. 343-428.

Museo Nacional
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On page 398 of the same report Professor Amegfcino returns to the
subject of thase worked stones and expresses the view that ''The
larger pebbles were utilized

by the man

of that

epoch [Inter-Ensenafrom any of

dean], giving origin to a stone industry entirely distinct

those

known up

to date.

This industry

is

more

in certain respects

primitive than that of the eoliths of Europe."

In April,

the same author published an article devoted
''New Stone Industry."
The principal parts of this

1910,

entirely to the

^

report are here quoted.

Mar

"I had the good fortune to find an
all those hitherto known.
"This industry comes from the inferior Pampean and from the

In 1908, at

del Plata,

ancient stone industry different from

.

.

.

middle part of the Ensenadean, i. e., the eolo-marine strata corresponding to the Inter-Ensenadean marine transgression
"It is in these eolo-marine strata that is found the debris of
Homo pampxus, and it is also from these same strata that the stone
It is therefore the stone industry
objects here dealt with are derived.
of the Homo pampseus, who at this epoch inhabited the seashore.
These stone objects are nearly always isolated, and lay almost
invariably on the surface of the eolo-marine bed from which they have
become exposed by the denuding action of water during a period of
thousands of years."
However, not quite all the implements gathered by Ameghino lay
on the surface of the eolo-marine Inter-Ensenadean strata; "there
were also found such as were still inclosed in the original deposit,
and among those that were already loose there are some which still
retain a strongly adhering, fine and often very hard grit, characteristic
.

.

.

of these deposits."

As

from which these stone objects were made, it
and elongated pebbles of quartz, porphyry,
phonolith,
and
other
eruptive rocks, which man gathered from
basalt,
tide.
These
seashore
at
low
are absolutely foreign to the country
the
except
in
the Inter-Ensenadean layer. The
and to-day are not found
similar
to
material is entirely
that which constitutes the great formaof
rolled
pebbles
that
covers
the surface of Patagonia, and without
tion
doubt a strong marine current which ran along the coast at that time
transported these pebbles from Patagonia up to Mar del Plata."
to the material

"consists

As

[p. 190] of rolled

to the characteristics of this stone industry,

considers

it (p.

way

In the

192) "different from

all

Ameghino

still

those that are known."

of further information about the locality of the finds,

Ameghino

"Mar

states (p. 192) that
del Plata is a point or peninsula

of Paleozoic quartzite
1

Ameghino,

F.,

la region littorale
t.

xm),

1911,

Une

formed by a heavy stratum
which projects into the sea. This mass is

nouvelle Industrie lithique: L'industrie de la pierre fendue dans le Tertiare de
in Anales del Museo Nacional de Buenos Aires, xx (ser. lii,

au sud de Mar del Plata;

pp. 189-204 (separate, 1910).

:
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covered by sedimentary deposits consisting of red Pampean and prePampean (Araucanean) clays, and is exposed only at a number of
points of limited extent. This coarse-grained quartzite is the result
of the transformation of sedimentary deposits of coarse sand and
gravel and presents a texture and density which make dressing it
impossible.
Man who in former times inliabited this locality was not
able, therefore, to employ this material for the manufacture of his
implements.
"But at the epoch of the Inter-Ensenadean transgression the sea
threw on the beach water-worn pebbles which the marine currents
brought from the coast of Patagonia. These pebbles fractured with
greater facihty.

"The Homo pampsaus probably commenced to gather these stones
and to break them between two blocks of quartzite, in order to utihze
the pointed and edged chips which resulted. Later, and with exhim the idea that these pebbles could be
manner by making a cutting edge at
one of their extremities. Not knowing true flaking by percussion,
but only breaking by means of strokes with a stone hammer and with
perience, there,

came

to

fashioned in a more uniform

the help of a block of quartzite employed as an anvil, he tried, probably, to split the pebbles, supporting them on the anvil-stone.
He
attempted this splitting not as in simple breaking, but by strokes at
one end of the long axis of the pebble."

The technique
lows

(p.

of

making the implements Ameghino explains as

fol-

193)

'

I shall call the two ends of the long axis of the pebbles its two poles.
That placed on the anvil-stone was the inferior pole, while the other,
destined to receive the blows of the hammer, was the superior one.
To obtain the desired instruments, the man made a selection from
among the pebbles, etc., always utiUzing the more elongated and
flattened ones, one extremity of which was to be held by the hand,
while the other was to be fashioned to a cutting edge. The larger
end, the one easier to hold in the hand, was the inferior pole, by which
the pebble was placed upright on the block of quartzite. The other
end, which pointed upward, was the superior pole, on which the
operator directed blows until he obtained the form he desired."
At this point Ameghino explains the mode of production of the
'

anvil-stones (pp. 193-194):

"Naturally, during the first trials at shaping the stone, the rounded
butt of the pebble, which was placed on the block of quartzite, must
have tended to slip thereon. Possibly in some blocks a natural
depression insured a vertical position of the pebble in such a way that
the stone could not slide, notwithstanding the blows of the hammer.

"From
to

that

him most

moment man

suitable

chose pieces of quartzite which appeared
their surfaces small elliptic cavities

and cut into

:
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of different sizes, destined to receive the inferior pole of the pebbles

them in position. Holding the pebble
and upright with one band, he grasped the hammer with the
other and directed a sharp blow on the superior pole. As a result of
this first blow there were detached from the superior pole or end two
flakes, smaller or larger, according to the force ot the blow, one on
each of the opposite large faces of the pebble. Almost invariablyone of these flakes was much larger than the other. The two facets
or planes produced by the separation of the two flakes converged
upward, terminating in a small cutting edge. Repeating the blows,
there was finally obtained at the superior pole of the pebble a transto be chipped, in order to keep

in place

verse cutting edge."

As to the occurrence of similar types in other parts of the world,
the author says (p. 195)
''It is

true that there have been found elsewhere

some more or

less

similar objects, but they are very rare, isolated, their manufacture

not constituting a veritable industry. The form is accidental, and
the pieces were not obtained by the procedure that I have described,
wlijch consists in cleaving the stone on an anvil with the aid of a
percussor.
This procedure is not, to my knowledge, as yet known
from any other region, and it is for this reason that I designated the
industry as the split-stone industry (Vindustrie de la pierre /endue.)
The newly discovered stone industry involves, in tlie opinion of
Ameghmo (p. 195), "tlu-ee characteristic pieces: The chisel or hatchetcliisel with a transverse cutting edge, which is the instrument desired;
and the two agents employed for its fabrication, namely, the anvilstone and the hammer."
Further details as to the characteristics of these three varieties of
stones are given as follows (p. 196)
"The hatchet- wedge or chisel is the simplest instrument that one
can imagine; very often a single blow on the superior pole of the
pebble sufficed to make it. Notwithstanding tliis simplicity, however, the instrument presents a very large variety of forms, due
probably to the differences in shape, size, length, or thickness of the
pebbles employed, as well as to their dissimilarity of nature and
texture, from which it often resulted that they fractured in a different
manner or direction from that which the operator desired. Often the
blow of the hammer not only detached one or two flakes from the
superior pole intended for the cutting edge, but the coimter-shock of
the anvil also detached flakes from the inferior pole, destined for the
handle of the piece, and in consequence the implement occasionally
remained unutilized. At other times the blow of the hammer split
the pebble from one end to the other, or crushed it, reducing it to useless fragments.
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"The

hatchet-chisel [p. 197]

was an mstrument
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for all uses;

it

served as a laiife for cutting, as a wedge or hatchet for breaking the
bones, as chisel, scraper, rasp, etc. Wlien the edge became dull byusage it was revived by retouching, and when the wear became so
great that the edge could no more be repaired the stone was utilized
The size of this implement is variable; the smallest
as a hammer.
are no longer than 2 or 3 cm. those of medium size, more abundant,
measure from 4 to 6 cm.; the larger ones are from 6 to 8 cm., and
;

some examples attain 10 cm. in length."
As to the anvil-stones, they (p. 198) "present so great a variety
Some are flat,
of forms that it can be said there are no two alike.
almost like slabs; others are
in contour

flat

but very thick; others are circular

and flattened; others are rounded, and

stiU others elon-

Some

are nothing
but angular blocks resulting from the natural breakage of the stone,
while others show wear or even rolling by water. Some, especially
among the smallest, have no more than a single cavity, but others
have several, their number extending to more than a score. Sometimes one of the faces of the anvil-stone is slightly concave and much
worn, as if some very hard substance had been triturated upon it.
Their size is also variable, the smallest measuring not more than
6 to 7 cm, in diameter, while the larger ones reach considerable
dimensions. One of the largest and most notable was found by
Carlos Ameghino at Punta Mogote; I consider it a monument of its
epoch. It is a nearly rectangular block measuring 25 cm. in length,
15 cm. in breadth by the same in height, and carrying some two
score of cavities distributed over nearly all its surfaces. At Punta
Porvenir I saw still interred in the Pampean earth, a large block of
quartzite in the form of a slab, of which the part that protruded above
the earth had more than half a square meter of surface and showed
its flat upper part covered with similar cavities.
"The hammers are rolled pebbles of very hard stone whose elongated form permitted easy grasping by one extremity, and striking
with the other the pebbles to be shaped, which were steadied with
one hand in the hollows made in the anvils."

gated, quadrate, ovoid, cylindrical, conical, etc.

.

.

.

Besides the presence of the three above-described classes of stone
hatchet-wedge or cliisel, the anvil-stone, and the hammer, there are according to the author, two other incontestable
proofs of the special technique which he outlines (p. 201):
"The first is, that nearly aU the hatchet-chisels present on the end
opposite that of the edge a small surface showing characteristic traces
utensfls, the

of bruising, indirect results of blows of the
clearest evidence that these contusions

hammer;

there

is

the

were produced by the counter-

shocks of the anvils on the surface of these inferior ends of the pebbles

:
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placed in the cavities of the anvil-stones. The second proof consists
of the presence on stones, split from end to end, of two conchoid
facets, one at each end, without a transverse interruption between
their fields of irradiation."

In conclusion, Professor Ameghino declares (p. 203):
."The facts shown seem to me to be more than sufficient to justify
my first affirmation that we are in the presence of a new stone
industry."
is given to mmor worked stone objects, flakes,
203-204)
"From the fabrication of this hatchet-chisel implement there
resulted, as was natural, a very large number of flakes of all forms?

Some

attention

etc. (pp.

which were utilized for cutting, scraping, or perforating, and on which
use has produced characteristic wear and defects wliich often give
these flakes interesting forms."

No mention is made of the numerous quartzite implements, etc.,
which occur in the same localities.
In a still more recent publication, Ameghino ^ makes further remarks
on the stone industry under consideration. He speaks of (p. 23) "the
fireplaces and crude worked stones which our faraway ancestors left
buried in the IVIiocene and Pliocene layers of Monte Hermoso, Chapadmalal. Mar del Plata, and Necochea." And again (p. 24) he reiterates:
"The stone industry

of the

Homo

jpampaeus consists of oblong peb-

one extremity and of an aspect
than that of the eoliths of Europe."
bles chipped at

still

more primitive

THE "broken-stone" INDUSTRY
published on the occasion of the meeting of the
American International Scientific Congress in Buenos Aires, in July,
1910,^ Ameghino reasserts his beliefs as to the stone industry previously described by him, and in addition reports still more primitive
and ancient worked stones from Monte Hermoso. The principal parts
of this last report are given below:
"It is only a couple of months ago that, in announcing the primitive split-stone industry, characteristic of the Middle Pliocene of the
Atlantic coast south of Mar del Plata, I said that this rudimentary
industry should have been preceded by another, showing the parting of pebbles by knocking one against another, for the purpose of
utilizing the pointed and sharp fragments resulting fi-om the sep-

In an

article

aration.
1

Ameghino, F., Geologla, paleogeografia, paleontologla, antropologla de la Repdblica Argentina.
el Nvlmero Extraordinario de La Nacidn (Buenos Aires), del 25 de Mayo de 1910.

Estudio publicado en
Separate, pp. 1-26.
2

Ameghino,

F.,

La industria de la

Cientifico Internacional

piedi'a qiiebrada

Americano, Buenos Aires,

en el mioceno

1910, pp. 1-6.

supei-ior

de Monte Hermoso.

Congr6so

.
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more ancient and more

primitive industry which I will call The Broken-stone Industry (industria

I

de la inedra quehrada)

"In 1889 I described and photographed a fragment of stone which
had found two years before at Monte Ilermoso and recognized its

primitive form, but without forming an exact notion as to the

character of the industry of which
"Toward the end of the last of

it

formed a part.

May and

during the first half of
June, I visited the Atlantic coast of Mar del Plata and farther south,
accompanying the North American delegates, Messrs. Hrdlicka and
Bailey Willis, with the object of showing them the distinct deposits
which yielded remains of fossil man or vestiges of his primitive
industry.

"On the 11th of June, in the afternoon, we visited Monte Hermoso,
where with difficulty we were able to stay a couple of hours.
"I found the barrancas of the locality modified into a form very
distinct from that which I have known.
"The deposits of sands and sandy ground wliich rest above the
Hermosean and constitute the Puelchean stratum, formerly visible
over a small space of only about 40 meters, now appear exposed
along the barranca for several hundred meters and also to a greater
extent vertically.

"In the superior part

of

tliis

formation of stratified sands I

dis-

covered a considerable number of fragments of quartzite of the
most varied and irregular forms, all or nearly aU angular and with
cutting edges, from among which, the time being so short, I was ableto collect only a small series.
"On examination these fragments proved to be those of waterworn pebbles of quartzite, derived from the nearby Sierra de la
Ventana, which were broken by knocking strongly one against the
other or with one on top of the other, without any determined
direction.
Tliis is the most primitive stone industry of which I have
any knowledge, and I can not imagine anytliing more simple.

"The larger number of

these fragments preserve stdl on one or two of

their faces the natural surface of the roUed pebble,

and on

this surface

are always observed scratches, bruises, abrasions, dints, etc., pro-

duced by strong and repeated blows given Avith other stones. These
and so plain that they appear as of

signs of percussion are so fresh

yesterday.

"The borders of these broken stones terminate in slender and
sharp edges, but sometimes present irregularities, denticulation, and
other effects produced by use.
"Tliis industry is without doubt still more primitive than that of
the eoliths, for the latter show retouching, either for sharpening the
edges or to facilitate the accommodation of the instrument to the
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hand, but in the broken quartzite from Monte Hermoso there

is

absolutely notliing similar.

"On the other hand, these broken quartzites, however rustic they
may appear, are surely the work of man or liis precursor, for there
can not be opposed to them the objections which are being made to
the eoliths.
In tliis case there can be no question of pressure by the
rocks, of shocks produced by stones driven by water or due to fallmg
stones, because, I repeat, they are loose in the sand, and are all
separated one from the other.
"It is my duty to say that I have seen Doctor Hrdli6ka gather
similar objects, but I do not know how he interprets them nor have
I asked him.
I declare myself, therefore, solely responsible for the
significance which I give to the material in question."
Criticisms hy F. F. Outes.

by Amegliino

—Shortly

F. F. Outes published an article

^

finds of similar specimens in the

along the coast.

He

announcement

after the first

new

"split-stone industry,"^

in wliich

he announced numerous

of his discovery of the

same and

also in other localities
reported in at least one instance the association

of such stone objects as are described by Professor Amegliino, with
implements, rejects, etc., of quartzite, and he opposed both the
geologic antiquity wliich has been attributed to the worked stones as
well as the supposed great primitiveness of the workmanship.
The
principal features of the communication are cited below.
Visiting the localities of the higlily interesting new stone industry,
says Outes: "I was easily able to gather 187 different specimens
belonging to that industry, not only in the locality indicated to me
wdtli notable exactness by the distinguished geologist and traveler,
Don Carlos Amegliino, but in four others similarly situated along the
coast.

"The barranca

wliich constitutes the left

Arroyo Corrientes
and of eolic deposit

of the
loess

is

formed

boundary

of the present era,

on both

mouth
Pampean

of the

in the larger part of

of wliich

denu-

dation has acted extensively.

"On

the surface, distributed irregularly,

isolated,

or in small

but never covered by either earth or sand, I have found 91
objects belonging to the primitive industry referred to by Professor
Amegliino.
"I gathered 56 other pieces at Punta Porvenir, a little spur of
quartzite rounded b}' the beach and nearly submerged when the waters
are very high.
Over a large part of this point, in its folds, is found a
veneer of eohc deposit, identical in composition with that of the
mouth of the Arroyo Corrientes and equally as much denuded.
gullies,

1

The terms "split" and "broken"

2

Outes F.

La

F.,

Plata, xvi,

Sobre una

Buenos

as applied to these industries should not be confused.

faeies local

de

los

instrumentos neollticos Bonaerenses; in Revista del Museo de

Aires, 1909, pp. 319-339.
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Furthermore; I have observed that in the upper level the Pampean
more than at Arroyo Corrientes, to the
type of detritic accumulation, for among its component elements
are fine sand, triturated fragments of shells, and rolled pieces of loess

surface corresponds, even

Surrounded by precisely these materials was
found the carapace [^] of Sclerocalyptus pseudornatus Ameghino.^
"All the specimens attributable to the supposed new industry
were found, as at Arroyo Corrientes, distributed superficially.
"The third locality in the department of Pueyrredon is situated
at the distance of approximately a kilometer from the left bank of
On the sand which covers the surface of
the Arroyo Chapadmalal.
the elevated platform, formed by oceanic erosion, which constitutes
there the Bonaerean Atlantic coast, or distributed superficially over
smaller areas where the vegetal soil is wanting and the sand is being
reduced (in place of which there appears a calcareous deposit, called
tosca, which covers as it seems a large part of the region), I obtained
In this case
29 very characteristic examples of the worked stones.
of dark-gray color.

the special circumstances of the find are of great importance.
objects referred to were not isolated, as in the two previously

The
men-

tioned localities, but associated and moreover mixed with a multitude of examples of flakes, knives, scrapers, etc., made of quartzite,
or

flint,

little

and belonging

primitive in

its

to the

well-known

characteristics that

litliic
it

industry, wliich

is

so

occurs with considerable

frequency in nearly all the Bonaerean culture-sites, even in those on
the very surface of the land, as well as in those enveloped by the
vegetal soil, especially along the borders of streams and on lake
shores.^

"Finally, there are two other localities where these specimens
occur in the department of General Alvarado, both on the right
bank of the Arroyos Brusquitas and Durazno, respectively.
"In the former of these localities I found four isolated specimens
on the sand which covered the surface of a small torrential gully or
P

The Punta Porvenir specimen mentioned above by Ameghino.]

"Thie small excavation made [by Ameghino] in extracting the carapace of this Sclerocalyptus pseudornatus was still visible when I made ray last visit to the locality in March of the present year and I was
able to obtain samples of the soil which inclosed numerous isolated remaining plates from the carapace."
2

"Notwithstanding the bad weather and the misty and persistent rain, which formed an obstacle to my
was able to gather on the great culture-site of which I speak, about 822 diverse objects: Flakes,
knives, scrapers, and arrow points; but I did not find any fragment of pottery. Nevertheless, Don
Carlos Ameghino told me that in other paraderos also near to the mouth of the Arroyo Chapadmalal, fragments of plain earthen vessels are sometimes found.
"The specimens which I gathered, nearly all worked on only one surface, belong, as I said above, to one
of the most dilfused neolithic industries in the Province of Buenos Aires and of which Dr. Florentino
Ameghino made known many types and varieties (if a multitude of unstable forms can so be termed) in
one of the most classical of his works ( La antigiiedad delhombreen El Plata, i, 213-267, Paris-Buenos Aires,
lSSO-1881). There is also an identity between the examples which form my large series and those that were
described many years ago by Dr. Francisco P. Moreno (Noticias sobre antigiiedas de los Indios del tiempo
anterior k la conquista, etc., in Boletin de la Academia Nacional de Ciencias de Cordoba, i, Buenos
Aires, 1874, pp. 130-149); and they are also identical with some mentioned by myself in a memoir published
in 1897 ( F. F. Outes, Los Querandles, breve contribuci6n al estudio de la etnografia argentina, 87-91 figuras
^

stay, I

1-4,

Buenos

Aires, 1897).'!

—
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depression, that exists in the not very high barranca forming the

about 200 meters from the mouth of the Arroyo.
the other locality I obtained seven examples, which were
also distributed superficially over the sand that covers in great
quantities the right bank of the Ai-royo at its mouth. With these
pieces I found an interesting scraper of rude form of the type called
"duckbill" by English archeologists, and further, two broken arrow
points belonging to the same industry to which I referred in previous
coast,

"From

paragraphs.

"I believe that the objects described in this note [the chipped
pebbles] belonged without doubt to the primitive stock of tools of
the indigenous native of the Bonaerean time. The products in no

way can be

.
attributed to either natural or accidental causes
neither are the traces of workmanship, use, or retouching on these
stones comparable with the apparent traces of such nature observed
,

on the pseudo-eoliths;

.

.

.

.

nor, finally, can the specimens be

attributed to the activities of those who actually live in these regions.
"I entertain no doubts on the subject of the antiquity of the

material

described

and photographed

in

this

note: It

must be

referred without exception to the neolithic period of these regions of

South America.

[^]

"All the specimens on the left bank of the Arroyo Corrientes were
encountered superficially, and the same was true at Punta Porvenir.^
In both localities I have removed the underlying deposits and have
not found similar remains. On the other hand, at Chapadmalal
and at the Arroyos Brusquitas and Durazno, all the objects came
not only from the surface of the ground, but were also found mixed
with implements and weapons of the pre-Spanish natives, representing the industry reported hitherto from nearly all the Bonaerean
culture-sites covered by the vegetal earth, or exposed on the surface.
"The numerous objects of this last-named industry, gathered by
me at Chapadmalal and in other localities of the department of
Alvarado, present without exception the same luster and the same
blunting of the edges as those described specially in this note
peculiarities which do not corroborate in any manner whatever a
great antiquity, but are well explained by the polishing action of the
sand carried by the waters or driven by the wind
.

.

.

[1 In relation to Professor Ameghino's statements regarding the paleoethnologie importance of Punta
Porvenir, Outes says: "It suffices to know that at Punta Porvenir the erosive agents have acted
extensively; that the waters have moved the ground at all levels, and the wind has accumulated the
Hence it is probable, and a repeated examination
detritic deposit of which I have spoken in the text.
of the terrane confirms my belief, that the fossils and diverse objects recovered from the 'looser upper sand'
were not in an original deposit and that the suggestive picture of the primitive shelter described by Professor Ameghino
.
.
.
can be explained, without doing violence to the facts, by diverse accidental

circumstances."]

"However, supposing even that some of the specimens have been encountered buried in the ground,
would still be requisite to proceed with reserve, because of the very special character of all the localities,
exposed to erosive agencies, which remove, transpose, and accumulate continually the earthy or sandy
2

it

materials."

:
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"The exhaustive examination which

I

made

me

to believe that these utilized or

Bonaerean Atlantic

in the

ground and
worked pebbles

of the

of the objects associated in certain cases with the

induces
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worked pebbles, gathered

littoral, constitute

only a local phase of a

some of the neolithic native groups.
Moreover, I incline to consider them contemporary with the rude
implements and weapons of quartzite, shaped nearly always on only
one surface, which appear to characterize the larger part of the more
primitive neolithic stations, permanent or temporary.
In my excursions I have found them not only in the departments of Pueyrredon
and General Alvarado, but also on the coast of Necochea and in
certain portion of the tools of

^

the proximity of Puerto Belgrano."

^

Outes has taken no notice of the anvil-stones.
Response to Outes^s statements, hy Ameghino.
cited above,

Ameghino

—To

Outes's notes,

in his succeeding publication^ answered as

follows

"A

young

archeologist, well

known

for his

malevolence as well as

most impossible and paradoxical
things, published about this industry a memoir filled with all sorts of
inexactitudes.
This young man had gone every year to Mar del
walked
had
over the same localities and trodden upon the
Plata,
stones, without comprehending their significance.
As soon, however, as my memoir appeared and with information obtained surreptitiously from those who accompanied me on my excursions, he
went to Mar del Plata, gathered in the places that were indicated
to him a certain number of specimens and at once thereon, without
any serious examination of the question, declared that the case
was that of neolithic implements (!), representing a local phase.
"Not possessing any geologic criterion, he mistook the InterEnsenadean beds veneering the ancient cliff for a detritic deposit of
the present epoch; the Inter-Ensenadean marine strata, which
underlie all the Superior Pampean and contain shells of extinct species, he considered recent accumulations on the way toward lapidification, whereas, on the contrary, they constitute an ancient formation on the way to destruction.
The mammalian debris that are
for his obstinacy in defending the

found in the eolo-marine deposit he regarded as having been brought
out from the cliff against which this deposit is lying; but, as among
The specimens obtained in this locality were found at Punta Negra, on the surface of the continental
and also in another spot situated approximately 500 m. from the mouth of the Rio Quequen, partly
covered by the movable sands of the dunes which there exist. In both cases, the worked pebbles were
mLxed with implements and weapons of the well-known recent industry to which I have referred in different
parts of this memoir."
2 "I gathered many examples over the surface at the foot of the Colina Doble, distant a few hundred
meters from the military post; and I also found some isolated pieces in a salitral which exists on the road
1

"

flat,

that leads from the last-named locality to Bahia Blanca."
3

Une

nouvelle Industrie lithique.

ly'Industrie de la pierre fendue dans le Tertiare de la region

littorale

au sud de Mar del Plata, par Florentine Ameghino; in Analcs

XX

ill, t.

(sen

xiii), 1911,

pp. 189-192.

del

Museo Nacional de Buenos

Aires,
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are whole or nearly whole carapaces of Glyptoand articulated skeletons, the affirmation of this author
resolves itself into one of those errors for which there is no excuse.
Besides this, in these localities, the beds of the ancient cliif are comAnd, moreover, this debris of mammals from the
pletely sterile.
eolo-marine deposits is formed by species characteristic of the Ensenadean, without any vestige of a recent species. His complete ignorance of all these geologic and paleontologic questions is thus displayed in a very decided manner. Briefly, liis malevolence, which
this debris there

dontidse

perforce leads

him

to criticize everything, has resulted in filling his

with errors so gross that they do
not serve to honor him. To dwell more in detail on these errors,
which one would say are the product of an infantile brain, would be
a waste of time.
There is, however, one point which prompts the following brief
note on my part:
The author in question criticises severely my statement that this
industry is distinct from those existing to this daj^, and that to a
To
certain degree it is more primitive than that of the eoUths.
demonstrate that what I have said is inexact, he enters into long
considerations, with a large number of quotations which have no
Finally, he describes and photographs
relation to the subject.

memoir on

this ancient industry

'

'

'

'

several of the implements to
difi'erent regions,

show

their relation with others

which he believes to be similar to those

of

found in

Mar

del

Plata.

'According to these descriptions and the photographs with which
they are accompanied, I perceive that the author has not appreciated
the true character of this industry nor the technique of the fabrication, which is precisely that which distinguishes it from all other
stone industries heretofore known, and as I have not said in what the
novelty of this industry consisted, the result is that he has repeated
the immortal combat of Don Quixote against the windmills."
So much for the pubhshed data relating to the "ancient stone
industries" of the Argentine coast. The following pages contain
the observations and views of the present writers on this highly
'

interesting subject.

materially

In their work they have not been influenced

by the pubHcations

on personal observations
brought to Washington.

cited, reliance

in the field

and on

being placed especially
their

own

collections
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Field Observations

worked stones of reputed geologic antiquity
The
pages,

exploration, the results of which will be given in the following

was undertaken with eager expectations.

Ameghino's publi-

cations on the strange ancient "split-stone" industry and on other
finds

tion

from this very little loiown coast region, his personal informaand enthusiasm on the subject, and the unquestionably peculiar

characteristics of the archeologic specimens seen in his collection,
impressed the writer considerably. It was soon recognized that all
that was written or said on the subject could not be accepted, but
the bulk of the data seemed of such importance that the visit to
the regions which yielded the highly interesting specimens, especially
in company with a geologist of experience, and with the promised
presence of Professor Ameghino himself, was entered on with keen
anticipations.

So far
the

as collecting evidence

and numerous specimens are concerned,

work was fortunate from the
which threw

start; and, as

time progressed, fact

on the problems investigated
different from and much more simple than that in which they were
seen before. This was by no means changed later by the presence of
Srs. Florentine and Carlos Ameghino, and the final conclusions reached
by the Smithsonian expedition are completely at variance with the
after fact appeared

opinions held

The

light

by these gentlemen.

coast of Argentina, especially that of the Province of Buenos

Aires, presents certain characteristic physical features

found only

rarely in other localities.
It is readily seen that the present
it is

coast line

is

very recent, that

by the action of the sea, and that a
speak of any greater length of time) it

continually being changed

thousand years ago (not to
must have been much farther out, beyond the shallows that remain.
As to the location of the coast line in the Pleistocene, or even earlier,
there is no indication.
The flat or undulating surface of the interior, covered with sward,
extends in some parts close to the sea, there ending abruptly in a
more or less vertical wall or barranca. These bluffs, which range in
height from 2 or 3 to more than 70 feet, are the result of the combined action of the sea wash and the crui ibling down of masses of
earth from the land facing the ocean.
At other points, parts of the surface of the land near the sea have
been deprived by wind and water of the black vegetal soil and present
smaller or larger barren, grayish stretches^ in

toward the

some instances sloping

covered in varying degrees with sand, debris of
tosca,^ stones, triturated shells, etc.
The denudation by the elements
1

sea,

Calcareous concretionary formation occurring at various depths in ihe loess; caliche.
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has often been so great that the older geologic sediments are exposed,
and bones of extmct species of animals lying in these sediments
become more or less visible or even loose; in other instances, however, the erosion has been relatively slight, amounting to but a few
inches below recent surface.

A

third

and most

characteristic feature of the coast consists of

the sand dunes, or medanos, which line the shore for great distances.

They form a range

of

sand

hills

which, as the sea advances

steadily and, in general, with considerable rapidity at the expense

must be quite recent in their present location. This
dunes varies from less than a mile to several miles in breadth
and continues, with a few interruptions, from a short distance
south of Mar del Plata to Bahia Blanca. The prevailing height of
the individual dunes ranges from about 30 to 80 feet, but occasionThey are of various shapes, the conially they are lower or higher.
cal and "hog-back" types predominating, differ considerably in
In some parts,
bulk, and extend in many cases close to the beach.
as at Monte Hermoso, the sea front presents a barranca face surmounted by the medanos.
The sand dunes are of two principal varieties and the difference
between them is of consequence archeologically. The first class,
preponderant north of Monte Hermoso, are the barren, moving
dunes, while the second consist of such sand hills as have become
of the land,

line of

covered and more or less fixed by vegetation. It is the region of
the barren medanos that is especially interesting anthropologically.
In the fixed dunes whatever implements and other remains of aboriginal population there may be, lie buried within or under the sand and
with rare exceptions escape observation. Among the barren and
moving dunes, on the other hand, the force of the winds results in
uncovering the implements and other remains, and these remain for a
longer or shorter time exposed to view, so that they may be easily
collected.

by the sand being blown from the
wind and falling down the opposite slope. On
the exposed side the wind tends to remove all the sand down to the
more resistant surface of the ground. If there are any stones, implements, or heavier human or animal remains anywhere in the sand or
on the ground underneath, such objects sink down to, or remain in
place on, the exposed harder surface, to be reburied, reexposed, and
shifted from time to time as the wind currents assume different

The barren dunes

are shifted

slope exposed to the

directions.

and inclose more or less extensive
hollows are relatively shallow, circumOther depressions are, however, much larger

All the dunes connect at the base

hollows.

Some

of

scribed, and sandy.

these
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and deeper and often more irregular in form. In many instances
these larger depressions connect at one extremity with the seashore,
and their bottom in parts, or even in a large stretch reach to, or
even somewhat into, the ground beneath the sand. The basal areas
in the various depressions here referred to are sometimes called playas,
a convenient term for the purpose, though more strictly applied to the
beach only.
There are two distinct varieties of the dune-range playas, which
may be distinguished by the color as the black and the gray. Most
of the black are shallower than the gray, though the difference may
be slight. They present level patches of closely packed fuie sand
and earth colored nearly black by manganese and possibly other
mineral ingredients; the surface

is

often rich in archeologic specimens.

These black playas are generally situated more inland, and owe their
They
principal characteristics of form and color to water action.
represent the denser ground of the lowest parts of the dunes, or
the top of the underlying soil, with additional material brought and
deposited during rains. In heavier rains water in small quantities
evidently accumulates over the surface of these patches, particularly
of those that offer no easy outlet, and the mineral particles, as well
as fine sand from the surrounding dunes, settle and form the black
even surface. The amount of material tlius deposited is generally
small; yet it was found sufficient nearly to bury, in one instance, the
skull of a viscacha, and in other cases to cover, in a degree, several
stone flakes and implements. Generally, however, the stone objects
and bones lie free upon the surface.
The second class of playas consists of the larger, sometimes extensive, irregular, denuded surfaces, similar to eroded areas occurring
independently of sand dunes, as mentioned in the first part of this
section, and containing debris of tosca, stones, shells, bones, etc., and
In some places
also, in some localities, numerous pieces of scoria.
such large denuded patches show remnants, a few inches to more
than 2 feet in height, of a former, comparatively recent surface, the
In
rest of which has been removed by the action of the elements.
some instances the higher of such remnants are capped with darker
earth, which represents, in all probability, the vegetal layer that has
become covered by the sands. The gray floor itself belongs to older
sediments and shows traces, in some localities rare, in others rather
common, of skeletal remains of fossil animals, particularly the glyptodon and the scelidotherium. Most of these gray open playas are
poor in specimens pertaining to man, although there may be sheltered
nooks farther inland in which more of such objects will be brought to
light in the future.

21535°—Bull. 52—12
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Tho archeoloo^c remains found associated Avitli the several abovementioned features of the coast are, fiii-st, numerous stones with a
few objects of other materials, showing man's handiwork; and, second, skeletal remains of man himself.
The worked stones consist of utensils, such as mealing- or grindingstones, mostly in fragments; hammer-stones; pecuHar anvil-stones
(stones which show the effects of having served as supports on which
other hard objects, probably stones, were worked) highly interesting
implement-like chipped pebbles, of the types described by Ameghino
and Outes, derived from hard pebbles of fluvial origin, which are
found in large numbei-s along the shore in these localities; arrow
points, scrapei-s, and nuclei of yellowish-white quartzite, brought to
these regions from the inland hills; and a great many flakes and other
;

rejects of manufacture.

two main

The smaller

classes distinguished as

objects, in general, fall into

"white" and "black," the former

})roceeding from fragments of massive whitish quartzite, the latter

from pebbles of jas])er, quartzite, etc., ranging from black to various
(Pis. 9-12.)
tints of red, brown, and yellow.
These two classes of specimens the light and the dark were
always fountl in association. On the plaj'as, both black and gray, the
worked stones and flakes, wherever they occurred, were invariably
commingleil. No single spot was found, and many w(M-e examined,
where either the "white" or the "black" chipped stones existed

—

alone.

—

In the district of Mar del Plata the heavier objects, as mortars,

pestles, mullei"s,

and the hammer- and an\al-stones, are made from

the coarse local quartzite, ledges of which are exposed in a number
In the more southern parts, quartzite is
of places along the shore.

wanting and one finds occasionally hanmiers and anvil- stones made
from stout pieces of tosca, utilized for want of better material.
Now and then a smaller stone showing man's handiwork, of the
]Mar del Plata quartzite, will be found as far south as Necochea.
The
material of such s})ecimens has undoubtedly been derived from the

more northern locality.
The flaked stones and chips
generall}'

on

sites utilized

among

(particularly the black ones)

strewn over the surface of the

by the natives

}>layas, as

for their shops.

are

they would occur

The depressions

the medanos, ])articularly the more sheltered and protected

ones farther inland,' were especially adapted for such a purpose. It
inferred that most of the implements made in these shops were
carried away to be utilized inlanil, but a few, with the stones from
wliicli flakes were secured and with the refuse of the shaj)ing work,

is

remained on the ground. Some of the mealing stones and anvilstones were found apparently in the exact places where they were
last used, and often the flakage was more plentiful in the immeOf course, as the depresdiate vicinity of the latter than elsewhere.
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on one side and extended on the other by

the changing sands, the native implement-maker moved his work
place with them, and it is readily seen that in the course of time
much of the surface of the ground underneath the sands would be
tliis way with chips, nuclei, and rejectage, and these in
turn would continue to be reexposed as new areas were uncovered by
the winds.
There is nothing to indicate that either the ''black" or the ''white"
flaked stones were brought in the worked state, accidentally or
The proximity of the principal
otherwise, to the sites where found.
materials used the quartzite in the north, the tosca in the south,
and the dark pebbles on the adjacent beach makes it practically
certain that all of these materials were worked in the protected
depressions among the sand dunes on the very spots where the
numerous relics are now found. Had the few finished implements
only been encountered on one or more of these playa floors, their
presence might be regarded as due to accidental loss by hunters or
other rovers of the pampas, but the hundreds of the flaked pebbles,
the thousands of chips, and quantities of other forms of rejectage,
strewn over practically all of the black and some portions of the
gray playas, could not have been brought in and left by wayfarers

supplied in

—

—

from a distance.

The white quartzite, however, was, without question, brought in
convenient masses from the low Sierra in the more western part of
the province, and worked up at leisure among the medanos. A
large nucleus of tliis stone was found by the writer near the Arroyo
Corrientes, south of Mar del Plata, and some of smaller size were
seen in other localities. It is plain that these are nuclei from which
large pieces have been flaked, and thus is furnished clear proof of the
importation and local utilization of this material.
(Fig. 27.)
Of course, it is not assumed that all of both the "black" and the
"white" stones showing human manipulation have been deposited at
the precise level and in the identical spots at which they are found
to-day. Some may have sunk from higher levels, as the lighter soil
ingredients were removed by the wind and perhaps also by water,
and some of the lighter flakes may have been moved directly by these
agencies.

In rare instances only was a worked stone found imbedded in the
surface of a playa.

A

careful search directed particularly to this

phase of the subject resulted in the discovery of only five chipped
pieces, three "black" and two "white," partly buried.
All of these
were observed in the black playas, in one of which there was also
partly interred (nothing exposed except the teeth) the skull of a
modern viscacha. Yet it is readily conceivable that specimens may
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be even entirely covered, and that not merely in the surface of the
black, but also in that of the gray, playas, for cattle, horses, ostriches
(rheas) and other animals occasionally visit these depressions, and,
especially after rains, may press small stones into the ground or rain
water and the wind may contribute, by means of the material wliich
they carry, toward the same end. On the playas south of Punta
;

Xa^tcrva.

PROVINCIA

die los Padres

DE

BUENOS AIRES

Laguna. CorrierUes

Fig.

2.

Map

of the Argentine coast

from Mar del Plata to the Barrancas de

los Lobos.

Mogote, Mr. WiUis and the writer observed several worked stones,
as well as some recent bones, banked on the windward side with
fine wind-blown material of the same color and apparently of the
same geologic nature as the deposits underneath. After a rain such
accumulations might easily harden and thus appear as constituent
parts of the older ground on which they are formed.
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PLATE 10

ANVIL-STONES
a,
6,
c,

On grassy surface (apparently in situ) at Campo Peralta, south of Mar del Plata.
On denuded surface, near the sea, in vicinity of Arroyo Corrientes. Here is seen

also refuse of
pebble-stone flaking, with numerous unused'pebbles, "bones of seals, shells, and other objects.
A small collection from an area of lejs than an acre on an elevation just north of Arroyo Corrientes.
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It is also highly probable that in exceptional instances a smaller

moved by running water, wind, or gravity, is
lodged in a hole or a depression where it eventually becomes covered
by alluvial or eolic materials. Examples illustrating this were
observed on the slopes of the Campo Peralta and will probably be
reported from time to time from other localities. Similar agencies
may explain the presence, mentioned by Professor Ameghino, of
two black stones buried near the carapace of a glyptodon, on the
small rloping denuded Punta Porvenir, which is about a mile
(See map, fig. 2.)
distant from the Campo Peralta.
In at least two localities worked stones were found on or in the
chip or implement,

One of these was
Mar del Plata, and the other the
Rio Quequen, near the mouth of the stream, in the

black vegetal surface
the

Campo

soil

outside of the playas.

Peralta, just south of

north bank of the
neighborhood of Necochea.
On the Campo Peralta the writer found several larger anvil-stones
in the grass-covered, undenuded and hitherto undisturbed part of
the surface. The stones lay more or less buried in the vegetal soil
and, barring one or two exceptions, with the pitted surface upward.
Some were near and some distant from the denuded part of the playa,
on which were found numerous worked stones of all varieties. The
difference in level between the sward-covered and more inland part
of the playa and the uppermost portions of its denuded surface, rich
in flaked stones, chips, etc., was only slight, not more apparently

than a few inches.

Some of the stones observed in situ on the grass-covered black soil
were photographed before removal (see pi. 10). When they were
lifted, it was seen that the lighter ones were undergrown with grass
roots and blanched grass, which made it appear at first sight as if the
stones had been placed there recently; but on examination of other,
unworked stones on the same surface, and also elsewhere, it was
found that grass invariably forms such roots and etiolated stems
under stones that are not very heavy or very large or deeply buried.

On being shown

these anvil-stones in the grass. Professor Ameghino
surmised that they had been carried there by boys, ranch hands, or
excursionists; but on careful consideration of the case this hypothesis, as applied to at least the majority of the specimens, seemed quite
improbable. The locality is as yet without settlers. A single family
lives in a depression half a mile away, but the children of this family
knew nothing of the stones, which are not of a nature to attract ordinary curiosity. The place is distant from Mar del Plata and is not
near the beach or other places where excursionists are likely to roam.

Were

it visited at all, it is reasonable to assume that the stone implements on the denuded part of the flat would have been taken or
scattered. Furthermore, some of the anvil-stones were too heavy
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away easily by boys, and ranch hands would not be
them from the barrens and scatter them over the pasIt is much more probable that at least some of these stones
ture.
remain to-day on the identical spots where they were left by the
natives who used them.
to be carried

likely to take

An
is

additional fact which may be mentioned in this connection
the find on the more inland portion of the denuded part of the

Campo

two accumulations or arrangements of larger
which showed man's agency. One of these was in
the shape of a right angle and the other formed a small mound. The
latter in appearance suggested a grave-covering, but on excavation
no confirmation of this theory was discovered. A large and wellmade metate and other stone utensils were placed there, in all
probability by the original inhabitants, or those who worked the
"black" as well as the "white" stones found in the vicinity. These
artificial stone piles served to indicate even better than did the general level of the ground about them the small amount of denudation
(PL 11.)
that has taken place on the spot since their construction.
The second locality where worked stones were actually found by
the writer in the black surface soil, was the top of the high north bank
This locality yielded only small
of the Rio Quequen, near Necochea.
specimens, but a large quartz implement that might have been used
as a hand ax was found deep in the ground in digging a well a few rods
away. This specimen is in Professor Ameghino's hands. A very
large quartzite object of the same type, but slightly cruder, was
gathered by the writer from one of the black playas about 20 miles
to the northward.
Articles of stone were by no means rare in the
surface soil in the locality under consideration, and were said by the
writer's guide, the gardener employed by Professor Ameghino to collect antiquities in that neighborhood, to have been even more
common formerly. Many have been exposed by wagons passing
over and breaking the ground. In this locality there is no denuded
playa or exposed old surface; yet the specimens here collected are
identical in their characteristics with those from the playas among the
sand dunes.
A special variety of flaked stones was discovered at Monte Hermoso.
The writer found that the Monte Hermosean formation exposed in the
now famous barranca was covered by more recent material. On
the old formation rests a layer of volcanic ash, then some stratified
sand, while the highest part is formed of a stratum of gravelly sand,
continuous with the base of the sand dune situated above and a little
The last-named surfarther inland from the edge of the barranca.
face material is unstratified and somewhat packed, but in no way consohdated, and bears every evidence of being very recent. It crumbles
over the clearly marked, ancient Monte Hermosean deposit, and in
Peralta of

unworked

stones,
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here and there lodged on the shelves or in the
In common with Professor Ame-

tlepressions of the old formation.

ghino the writer found in such crumbled-down material some large

and entirely fresh-looking fi-agments or chips of quartzite,
which indicate plainly the work of man. One of the heavier fragments had been employed as a hammer, portions of the periphery
being distinctly worn by use. In addition, he found on one of the
upper ledges a well-finished scraper of jasper. Subsequently he extracted a number of quartzite chips or fragments from the more
gravelly part of the uppermost deposit itself, within 18 inches of the
surface.
No "black" or "white" material and no anvil-stones were
seen in the neighborhood, but the visit was too short to determine
their absence.
It is probable, however, that such specimens are
wanting entirely or are very rare, since in this part of the coast there
is marked absence of the hard pebbles which were utilized so freely
farther north and to some extent also farther south, near Bahia
irregular

Blanca, by the Argentine natives.
From Monte Hermoso the writer proceeded to the southern limits
of the Province of Buenos Aires and to northern Patagonia.
Archeologic finds here also were quite numerous, and some discoveries were
made which are of special importance in their bearing on the antiquity
of the peculiar "black" stone "implements" of the more northern
part of the Argentine coast.

These finds were made in and near the valley of the Rio Negro.
In these regions, "black" pebbles comparable in size to those of the
more northern parts of the coast are rare on the surface but not
totally absent, and were utilized by the natives.
In general, the
stone work of this territory differs from that farther north in the profusion of chipped blades, arrow points, spear points, and drills.
There are also stone mortars, pestles and mullers, and a peculiar
type of ax. Yet, with all this, one finds occasionally a "black"
flaked stone exactly resembling those of the neighborhood of Mar del
Plata, Miramar, or Necochea.
Several such specimens were collected at San Xavier ( a locality well inland) in the neighborhood of
Viedma (see fig. 39), and among the coast sand dunes near San Bias.
A particularly important find, however, was that of two anvil-stones,
absolutely identical in character with those of the coast of the Province of Buenos Aires, on the surface of the alluvium in the confines of
a former settlement of the Rio Negro Valley natives, about 4 miles
south of Viedma. Here all antiquity is out of the question, for the
alluvial deposits of the Rio Negro, particularly those on the surface,
are very recent.
Furthermore, the neighborhood has yielded a collection of Indian skeletons and a large well-made' stone mortar.
Over the site were scattered numerous flakes and fragments of jasper
of different colors, some of which at least were derived from pebbles.
,
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It thus appears that the utilization of suitable pebbles, occasionally

same way

as at more northern points on the coast, and also
can not be regarded as characteristic of any very
ancient culture. They must have been made and used by the Indians
occupying some parts of the Argentine coast up to and probably even
in the

of anvil-stones,

in historic times.

A word remains

to be said as to pottery.

along the coast from

Mar

Potsherds are very rare

Bahia Blanca; nevertheless,
a few specimens were found by the writer, these on the same black
playas, among the sand dunes, with "white" and "black" chips,
The fragments are all of rather thin cooking
flakes, and implements.
vessels, without glaze or ornament.
Some potsherds of very much
the same nature were found with worked "white" and "black"
stones on the shore of the Laguna de los Padres, west of Mar del
Plata. At San Bias and in the eastern part of the valley of the Rio
Negro, pottery is more common, although comparatively rare; this
was occasionally well decorated by incised and impressed figures. No
potter}^ was found at the San Xavier settlement, which existed until
historic times, nor at that south of Viedma.
Besides the many stone specimens and the pieces of earthenware
collected on the journey, three objects were found which deserve
One, near the Laguna Malacara, was the piece of a
special mention.
shaft of the long bone of some animal, fashioned artificially on one
side to a point, and having served very likely as a flaker; the second
was a small turquoise bead, with central perforation, picked up by
the writer with some of the "white" and "black" worked stones, on
a playa southeast of Miramar; while the third is a large neatly finished arrow point, made of a flake of one of the black pebbles, found
by the writer on one of the playas between Punta Mogote and Arroyo
del Plata to

Mar del Plata.
The stone specimens, specially the "black ones," were found in
numerous instances to present faint-to-marked signs of weathering.
This feature was particularly noticeable in one limited region close

Corrientes, south of

to the seashore near the Arroyo del Moro, northeast of Necochea, This
weathering is due in the main to sand blast and is a phenomenon of
but secondary importance. Everything in these regions that is
exposed to the wind, including recent bones of animals, fragments of

glass bottles, pieces of driftwood, tosca, etc.,

shows before the lapse

years the effects of weathering in greater or less degree. A
fragment of a stout wine bottle, collected by the writer among the
dunes, had the exposed surface ground to complete dullness, while
of

many

that buried in the sand preserves

No

all its

old luster.

evidence was found that the natives ever actually dwelt, except
temporarily, in the territory of the sand dunes. The}^ have had
settlements in not very distant localities, traces of such being appar-
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Peralta, at the Arroyo Corrientes, near the

Laguna

Malacara (north of Necochea), and near the mouth of the Rio Quequen, on the north side of the river, not far from Necochea. Farther
south, especially in the neighborhood of the Rio Negro, settlements
were located among the sand dunes, as at San Bias, but here the
strip of

sand dunes was narrow and inclosed several small fresh-water

lakes.

Possessing their workshops among the sand dunes, with at least
of their settlements in the neighborhood, it is quite probable
that the natives buried some of their dead in or among the dunes.

some

This probability will be shown later to have a significant bearing on
the question of the antiquity of some of the human remains obtained
along the coast and claimed to be geologically ancient. Burials of
precisely the same character have been made in numbers, both in the
sand dunes and on the firmer ground among them, farther south,

between the port of San Bias and Rio Negro.

Conclusions
Taking into consideration the extent

of territory

various worked stones here dealt with ^ are found
large numbers in wliich they occur, particularly in

;

over wliich the
the relatively

some

localities;

the relatively recent nature of the present sand-dune area, which is
almost exclusively their home; and the additional facts, that they are

on the surfaces of the playas, that they occur occasionally
on or in the vegetal soil, that worked stones of corresponding types
are found in some instances farther inland on recent alluvial deposits,
and that many of the specimens are of fresh appearance it appears
as a rule

—

that only one conclusion can be reached in regard to the age of these
artifacts, namely, that they are not of great antiquity and certainly

not of geologic antiquity.
The general and intimate association of the " white " and the " black"
worked stones, with other considerations, leads to the further conclusions that these two classes of relics are the products of one culture
and one period; that the "black" stone or pebble industry was the
result of an ample local supply of such material coupled with scarcit}^
of other material; and that the peculiarities of tliis industry were due
to the nature of the material, connected possibly with some special
local requirements.
Fmally, as the " wliite" stone industry of the coast is identical with
that of the Indians of the more inland parts of the same province, and
as it is impossible to separate it from the "black" stone or pebble
industry, the conclusion seems justifiable that they are both the work
of the Indian.
It seems very probable that the natives, the remains of whose
workshops exist among the medanos, were well acquainted with the
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"white" stone, or quartzite, industry before they began working the
beach pebbles, wliich, or the flakes from which, were to serve as a
Finding, however, that
substitute for the stone found farther inland.
they could not entirely replace the quartzite, they kept on bringing
or importing a limited quantity of that stone and working it up among
the dunes.

Whether the Indians used the "black" flaked pebbles to any
extent as implements is not as yet certain.
If used, they were
utilized, in aU probabihty, only locally and not by any of the inland

The explanation

tribes.

material

is

Inland the pebble

of this appears simple.

absent, while the sources of the quartzite were frequently

Furtliermore, the pebbles were evidently of but secondary
value as raw material, so that there was no incentive for carrying
them to any distance, and they yielded nothing, so far as known,
nearer.

that would have been of special value for exportation.

We

have found, then, on the coast

of the

Province of Buenos Aires

archeologic remains of but a single culture, with a local phase in

working pebbles; a culture that can be referred to only one period,
though this may have been of some extent, and to only one people,
namely, the Indian of the same province; and this culture can not
possibly be of any great, especially of geologic, antiquity.
The archeologic report by Professor Holmes (p. 125), on the specimens collected, throws further light on tliis subject.

Notes on Plata and Campo Peralta
By Bailey
Immediately south

Mar

of

Willis

del Plata is a little bay,

Corrientes andPuntaPorvenir, the shore of which

is

between Cabo
as the Play a

known

This shore is a slope rising at first
(pis. 1, 21; also fig. 2).
slowly and then more sharply to the gently inclined plain, a part of
which, east of the road that leads to the PuntaMogote lighthouse, is
Peralta

as the Campo Peralta.

The beach, though composed largely of
strewn with pebbles of dense black or dark rock, and on the
From tliis
plain above are many worked stones of the same material.
locality were collected a variety of artifacts, wliich are described by
Doctor Hrdli6ka and Professor Holmes. The locality is of interest,
because it was once the site of an indusfty in implements fasliioned
from the pebbles on the beach. Men lived on the gentle slope of the

known
sand,

is

Campo

Peralta.

them to
worked them
ried

They

collected stones

from the beach. They cartemporary nature, and

their dwellings, possibly of a

—

aU witlun a distance of 200 or 300 meters.
supply of stones attracted the workers and that
they pitched their workshops where they could most conveniently
reach the strand. The conditions are local. Northward and southinto shape

It is evident that the
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This relation between the local slope to the beach and the industry
which was carried on in the immediate vicinity leaves no doubt in the
mind of the writer that the industry is even more recent than the
beach. It has already been stated that the coast is very young.
Its actual features are forming
It is developing, changing rapidly.
now and endure but a short time. The industry is younger still.
Several instances were observed of a precise relation between anvilstones, and the immediate surface, which could liardly endure a century on this slope under tlie activities of wind erosion tliat now exist.
There were also other evidences of a relatively recent occupancy of
the place (see pis. 9-11). The writer does not think a century has
passed since the stones referred to were used.

Notes on Punta Porvenir
.

By Bailey

Willis

Punta Porvenir is a low point jutting into the Atlantic just south
Cabo Corrientes and forming part of the extreme eastern projecThe interest which attaches to the
tion of the coast of Buenos Aires.
locality rests in the discovery of worked and unworked stones, which
the writer has not seen, by Doctor Ameghino and liis brother Carlos, in
association with the carapace of a glyptodon on the point near the sea.
Doctor Ameghino and his brother both accompanied Doctor Hrdhcka
and the writer to the place and pointed out the exact spot, where a

of

hollow indicated the partl}^, filled, not very large excavation. A piece
of bone from the massive tail of a glyptodon lay on the surface near
by. Amegliino stated that they had dug a hole to a depth of about a
meter down through the superficial formation to the underlying
Pampean terrane. The latter he styles ''Ensenadean" and the former
"Inter-Ensenadean," His view is that the superficial formation on
the Inter-Ensenadean was deposited during a marine transgression
which took place in the Ensenadean epoch. He places that epoch
in the Pliocene, a reference wliich the writer regards as probably
correct, and deduces thence the PHocene age of the Inter-Ensenadean and its contained fossils. The writer is obliged to dissent
from this deduction since the Inter-Ensenadean is marked as very
modern by its intimate relation to the recent coast fine at every
This relation has been
point where Doctor Ameghino identified it.
discussed in connection with the coastal formations, but the occurrence on Punta Porvenir requires special description because of the
delicate and temporary adjustment of conditions leading to its
formation.
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The Inter-Ensenadean of Piinta Porvenir is a veneer of beach
sand and loess spread over an irregular wind-eroded surface of the
Ensenadean and slightly cemented by carbonates. It is thickest
next the beach and tliins to notliing at a distance of 100 to 110 meters
from the beach. It does not extend beyond the reach of spray from
storm waves breaking on the point. It lies on a gentle slope,
from 4 to 6 meters above the sea, on top of the low bluff cut by
the waves in the Ensenadean earth. The face of the bluff is concealed by sand blown from the adjacent beach, and this recent
sand is continuous with and the same as the Inter-Ensenadean*
Both sand and loess have accumulated, though fi'om opposite
directions, on the gentle slope to form the Inter-Ensenadean, the
sand being blown from the beach, the loess from the bare surface
of the Ensenadean that is exposed between the Inter-Ensenadean
and the grass-grown plain still higher up. The sand gathers there
because there is an eddy or lee on top of the bluff, when the
wind blows from the sea. The wind sweeps up the steep face of
the bluff, and being directed upward, does not blow directly across
Sand is blown from the
the gentle slope that tops the bluff.
beach against the face of the bluff and accumulates there till a slope
of equihbrium is reached, on which a wind can carry it up to the top.
It then drops in the wind eddy on the slope.
There is a certain sorting; black sand, being heavy, remains in larger proportion, whereas
white sand, being lighter, is blown away in larger amount. Hence
Its
the black sand is more evident in the Inter-Ensenadean.
presence is a characteristic by which Ameghino identified that formation in repeated instances on Punta Porvenir and elsewhere.
It is a common constituent of the modern beach sands, which are
partly derived from volcanic rocks of northern Patagonia and other
districts to the south.

The

loess

which gathers

to

form part

of the

Inter-Ensenadean

is

It is blown off of the dry
is held by moisture.
caught in hoUows
surface of the Ensenadean by land winds and lodges on any moist
surface.
This process was observed at IVIiramar on the plain close to
sea.
The uneven surface had dried unequally and dust, blown
the
The
into hollows where moisture lingered, was moistened and held.
manner
similar
moisture had evaporated from deposits made in a

or

a few days or weeks previously, and they were shghtly cemented.

They contained specks of black sand and were identified by Doctor
Ameghino as Inter-Ensenadean, On Punta Porvenir tlie InterEnsenadean is of the same character a cemented mixture of loess
and sand deposited in the zone reached by spray from the sea. It isthicker and more firmly cemented than the similar accumulations now
forming at Aliramar and the mass of it is doubtless older. Lying on

—
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one of the most exposed points on the coast, its seaward edge is Hable
to erosion by Atlantic waves, while its landward margin is extended
inland as far as the sand and spray are blown together. Thus it is
a transient formation that may last a few score years or so, but can
not endure longer than the strand by wMch it is conditioned.
The glyptodon found in this Inter-Ensenadean is said to be characteristic of the underlying Ensenadean and to be of PHocene age.
If so, it is certainly older than the formation in which it was found,
and may be regarded as weathered out and buried again. The
writer questions, however, the extinction of this species in PHocene
The fact that it has been found in the eolian drift of the Arroyo
time.
Siasgo, which may be Pleistocene, but not older, and in tliis very
recent coastal formation, suggests that the species may have ranged
down into the Recent epoch.

Stone Implements of the Argentine Littoral*
By W. H. Holmes

The archeologic

collections

made by Doctor

Hrdlicka, with the aid

of Mr. Willis, during their researches in Argentina, comprise
articles of stone,

a limited

number

numerous
some

of fragments of pottery,

worked beads

of shell, and a single bead of stone (turquoise).
All of
these specimens were derived from surface sites distributed along the
coast between Mar del Plata on the northeast and the Rio Negro on

the southwest, a distance of nearly 400 miles.

In previous sections Doctor Hrdlicka and Mr. Willis have presented
necessary details with respect to distribution and manner of occurrence of the various classes of stone implements, and it remains for
the writer to describe and illustrate the implements themselves and
draw from their study such conclusions with regard to origin, manufacture, use, ethnologic significance, and chronology as may be sugall

gested.

There are about 1,500 specimens in the collection, which in their
general aspect suggest a primitive culture comparable with that of the
tribes in possession of the region in the recent past, a culture corresponding somewhat closely in grade with that of the numerous tribes of the
middle Atlantic coast of North America on the arrival of the English.

The implements, under which head are embraced all artificial
objects that bear evidence of design, include the following varieties:
Mortars, pestles, mullers, grooved hammers, discoidal hammers,
pitted hammers, anvil-stones, bolas-stones, projectile points, knives,
axes, drills, and unspecialized blades.
Associated with

scrapers,
1

No

ments

attempt

made

weigh the pubHshed data relating to the stone implehand are classified and briefly described, and such conclusions are
seem warranted by their character and manner of occurrence.
is

of Argentina.

drawn as

in these notes to consider or

The

collections at
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these, on the sites, were fragments, chips,^ broken and imperfectly
shaped forms, nuclei, and other refuse of manufacture, selections from
which are included in the collections.
It is a noteworthy fact that, with the exception of a single turquoise
bead from Miramar and a few shell beads from the Rio Negro, there
are no ornaments neither are there any articles that could safely be
attributed to fiducial or ceremonial use. This would seem to indicate
a people or peoples of simple manners and customs, little given to
religious practices and poor in the arts that grow out of religious
symbolism. It is probable, however, that the coastal districts were
sparsely occupied, except by roving bands which hunted deer, ostrich,
etc., on the land, and the seal along the shore, and gathered supplies
of water-worn stones found along the beach, for the manufacture of
implements.
;

It is

convenient for purposes of description to arrange the objects

two geographic groups, those to the north obtained between Mar
del Plata and Bahia Blanca, the principal localities being Mar del
Plata, Miramar, Monte Hermoso, Arroyo del Moro, and Necochea,
and those to the south of Bahia Blanca, gathered mainly from sites
This treatment has the advantage of
in the valley of the Rio Negro.
making convenient a comparison of the art of the northern area with

in

that of the southern, the differences being

and possibly ethnologically

somewhat decidedly marked

significant.

NORTHERN GROUP
Use of Beach Pebbles

The seashore between Mar
in certain
quartzite,

localities

del Plata

and Bahia Blanca furnishes

a liberal supply of beach pebbles of jasper,

and other fine-grained and generally black or dark-colored

These pebbles are mostly of small size, although occasional
Since the surrounding
larger specimens weigh a pound or more.
for
the
shaping
of small chipped
suitable
materials
region is poor in
sought
after
much
by
the natives, the
pebbles
were
implements, these
materials.

evidence of this fact occurring at a number of points. The principal
shaping work consisted in fracturing the pebbles by blows with a
hammer-stone, delivered generally at one end of the pebble, the other

on a larger stone, conveniently called the anvil-stone. The
anvil-stones are of various shapes and sizes, being merely suitable
quartzite, sandstones, and limestone (tosca)
pieces of local rock

resting

—

utilized for the purpose.

They

surface pittings, the result,

it is

by irregidar, ragged
impact
of the pebbles
believed, of the
are characterized

I Usage with regard to the terms chip, flake, spall, and teshoa is not well established, but, in order to avoid
confusion in this paper, flake is employed as a generic term; chip applies to the smaller flakes; teshoa to large
flakes, struck from bowlders or pebbles; and spall to large flakes derived from inchoate masses of stone.
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(fig.

3).

Some

of

stones are flattened on one face by use
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the smaller of these scarred
as grinding stones or mullers,

while others, as indi-

cated by the scarred
edges or peripheries,

employed on
occasion as hammers,
were

as illustrated in fig-

ure

4.

Numeroushammerstones were found on
the

sites

and many
doubtless

examined
of

these

pertain to

the pebble-fracturing

work. This is indicated not only by the
shape and surface
markings but by their
close association with
the anvils and the reFig.

3.

Anvil of limestone.

U actual size.) Mar del

Plata.

fuse of pebble-work-

In form they are cylindrical, discoid al, globular, ovoid, and
Nearly all are quartzite bowlders of suitable proportions
or are made of that material
rudely chipped into

ing.

irregular.

Some

desired shape.

are

battered at the ends merely
(fig.

5)

pitted

while

others

centrall}^

on

are

the

broad faces and battered
and scarred on the ends,
1

ateral margin, or periphery

(figs.

of the

6-8).

The scarring

broad faces

may

be

in cases the result of use
as anvils.

worthy of
some of
hammers have

It is

special note that

the flatter

been

used

as

rubbing

stones or mullers.

Certain discoidal examhave beveled periphwith the stoneidentical
are
eries and these and others (figs. 9-12,)
forms
above-described
the
All
working hammers of North America.
Fro.

4.

Anvil-stone of quartzite.
Mogote.

(|

actual size.)

Punta

ples
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were used unhafted. Certain others are grooved roughly or in neat
fashion and were probably not employed in the stone-shaping work.
They were hafted and, it may reasonably be assumed, served some
domestic purpose or on occasion for war and the chase. Examples
are presented in figs. 13, 14.

Fig.

5.

Bowlder hammer of

battered ends,

{i

felslte,

actual size.)

with

Fig.

6.

Hammer of

pitted sides.

Mira-

felsite,

(J

with battered ends and
Necochea.

actual size.)

mar.

hammers and

anvils scattered liberally over
as described by Doctor
near
the
beach,
the surface
implements
and flakage
pebbles
and
the
fractured
Hrdlicka, are the
them.
from
made or derived

Associated with the
of the

Fig.

7.

sites

Hammerof quartzite, with

end and

sides,

(i

pitted facesand battered

actual size.)

Campo

Peralta.

Fig.

8.

Hammerofquartzite, with deepand pitted faces, (factual

]y scarred
size.)

Mar

del Plata.

have been quite
may have
been in common use for other kinds of stone-shaping work, as indicated by the occurrence of hammers of the type commonly employed

The processes employed

simple.

and pecking (figs. 10-12), the pebbles, held usubetween the fingers and thumb of one hand, were set one end

in free-hand flaking
ally

in fracturing the pebbles

It appears that although the free-hand stroke
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upon the anvil-stone while the other end was struck sharp blows
As a result the ends of the pebbles were split or

with the hammer.

Fig.

9.

Discoidal pitted

hammer

with beveled periphery.

of quurtzite,

(J actual size.)

Fig. 10.

Hammer made

pitted sides.

(^

of a felaite bowlder,

actual size.)

with

Necochea.

splintered or flakes were driven off.
In some cases the blows were
continued until the ends of the pebbles became quite battered and it

Fig. 11.

Chipped quartzite hammer, with battered

periphery,

(i

actual size.)

Mar del

Plata.

Fig.

12.

Small

site.

hammer of

(j actualsize.)

greenish

fel-

Necochea.

to say always whether the strokes were repeated in the
attempt to drive off other flakes or to reduce the ends of the pebble

is difficult

to a desired shape.

It

seen that in numerous cases, as a result

is

of

removal

the

of

flakes, one or both ends

acquired a somewhat
ragged edge which

was squarish or shghtrounded in or

M

ly

notched, giving to the
object, whenbothends

were

so

flaked,

a

fig. is.

Roughly grooved hammer

of quartzite.

(iactrtal size.)

^^"p° ^^'''^^^
hke outhne
(fig. 15).
In figure 16 two examples are shown, the first chipped at
both ends and having the shuttle form and the second a veiy small

shuttle

-

21535°— Bull. 52—12

9
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specimen chipped at one end only. Nearly one-third of the worked
pebbles are chipped thus at one end only. Occasionally examples are
more elaborately worked, the fracturing having been continued until
the original surface of the pebble

was nearly or wholly removed, the
resulting form being in cases thin
and somewhat rectangular in outlines (fig. 17) and again entirely
irregular.

It is worthy of note that very
few of the pebbles were chipped
by strokes on the long margin
(fig. 18), this fact making it plain that the long side was not generally or even frequently intended to be elaborated as the edge of an
implement, as was usual in many sections; it is equally plain that
Fig. 14. Neatly shaped grooved hammer of sand
stone.
Punta Mogote.
(^ actual size.)

Fig.

15.

Quartzite pebbles chipped at both ends, having a shuttle-like
outline. (J actual size.)
Campo Peralta.

if these were the object of the work, derived from the sides
were either difficult to make or on account of size, or shape, unsuited
for the purpose of the flaker.

flakes,

Fig.

Small jasper pebbles, one chipped
ends and the other at one end

16.

at both

only.

•

(factual size.)

Campo

Peralta.

Pebbles chipped into subrectangular forms,
a, Jasper (Campo Peralta). h, Felsite
(Miramar).

Fig. 17.
(^

actual size.)

It is observed that the pebbles selected for chipping were usually
oblong and flattish in form, these being chosen, undoubtedly, because

—
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they yielded the requisite result more readily than any other. Again,
equally plain that the stroke on the end was expected to produce
a particular kind of result and two results only could have been
desired or anticipated: (1) the making of flattish, round, or oblong
sharp-edged flakes of the teshoa^ type (fig. 22, h) for use of the cutting
edge or for elaboration by secondary chipping; (2) the shaping of

it is

one or both ends of the body of
the pebble for use as an implement. We are therefore called
upon to determine whether one
or both of these results were
actually

and

utilized

in

what

way.

That there was

a definite pur-

pose in view for the flakes

made

tG. 18.

Jasper pebbles chipped irregularly from

the side, (i actual size.) a (Campo Peralta).
seems practically certain. Split
b (Necochea).
pebbles and especially large
teshoa flakes were almost universally employed by primitive peoples
for cutting and scraping as well as for elaboration into projectile
points and other implements.
Perhaps the most universally employed
stone implement of Argentina is the plano-convex knife blade or
scraper, the simplest and most readily made type of which is the
teshoa flake. An examination of the flaked pebbles the nuclei
collected on the shore-land sites, shows that most of the flakes
driven off were quite small, but that many were large enough for

—

a
Fig.

19.

b

c

Flakes from black jasper pebbles specialized for use as knives
or scrapers. (^ actual size.) Necochea.

use as knives and scrapers

is

shown by the presence

in the collection

dozen or more specimens which have been specialized by removing, probably with a pressure implement, a number of small chips
from one margin of the convex face to make the cutting edge more
Others by more abrupt chipping were
stable and effective (fig. 19).
especially fitted for use as scrapers, while many others, both large
and small, probably served for cutting and scraping without secondary
of a

1 This form of flake was found by Dr. Joseph Leidy, of the Hayden Geological Survey, m common use
among the Shoshoni Indians of Wyoming for scraping skins and is thus conveniently referred to by its

Shoshoni name.
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No

one can estimate the number of these flakes that were
The flakes thus utihzed were usually
substantial portions of the pebble, having a body of considerable
strength and one keenly incisive edge. The relation of the half
pebble to the several varieties of flakes will be understood by an
examination of figure 20. When split into approximate halves as
indicated in n,, the pebble yields two potential implements, but
generally with thick margins, not particularly well suited to any
purpose without further elaboration. The well-proportioned teshoa
flake h has on the other hand a rounded margin at the top and a thin
incisive margin below, well suited for immediate use for cutting or
chipping.

carried

away

for use elsewhere.

scraping.

may

be remarked that comparatively few of the specialized
found in our collections, but if they were really the designed
product of the chipping work, they would not have been left, except
It

flakes are

Fig. 20.

The

several forms of flakes,

a, Split

pebble.

6,

Large teshoa

flake,

o,

Small flakes or chips.

incidentally, on these sites, but would have been carried away to the
permanent dwelling places for utilization in the practice of the primitive tribal arts.
No form of pebble other than the long flattish one
would yield suitable flakes so readily and no other process would be
more effective in producing these flakes than that employing the
hammer and anvil.
As a result of the above considerations, it is manifest that the
larger flakes made on these sites were much utilized, and it remains

to consider the possible utilization of the remaining portions of the

pebbles.

The pebbles from which

the flakes were detached by strokes of the
certain shapes already described and
fully illustrated in figures 15-17.
The questions of their purpose,

hammer
if

— the

nuclei

— took

they represent a purpose, and their use,

if

they were really intended

to be used, require particular attention.

There can be no doubt that these pebble nuclei occur on sites where
the pebbles were collected and worked by a Stone-age people. The
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presence of the hammers, anvils, and flakes make this entirely clear.
That they were left on these sites in large numbers is attested by the

obtained by collectors. No one will claim that these
along the arid seashore were very largely occupied for dwelling
or for any industrial purpose other than that of making stone implements and it is safe to conclude that if the pebble nuclei were used

many examples
sites

at

all, it

was

to imagine

in the stone-shaping

how

work, but we are entirely at a

these could have served in shaping any of the

loss

known

implements of the Argentine coast.
That these flaked pebbles were not intended to be held in the hand
as hatchets, chisels, or scrapers, is apparent from the fact that a
majority of them are fractured at both ends and are so uneven as to
injure the

hand

if

thus used.

The

fact that all are not fractured at

both ends signifies nothing more than that the fracturing blow or
blows took efl'ect at one end of the pebble only instead of at both as
was more usual. Their shapes do not indicate in any way that they
were intended for hafting, although hafting after the manner of
hatchets, scrapers, or knives would not be difficult, either by setting
them in a socket in a handle of wood or bone, or by fastening the
haft about the middle by means of thongs; but there is no reason
for assuming their utilization in any of these ways.
In advancing any theory of a possible purpose or use for these
objects, we are met by the significant fact tliat they were left in large
numbers on the sites of manufacture, whereas if intended for use
they would not have been left but rather would have been distributed
far and wide, especially to the sites of permanent dwellings in the
That they have no particular
vicinity of a fresh-water supply.
adaptation for use is made apparent by an examination of the flaked
ends, which are notched and bruised from the hammer blows and
are rarely so even-edged as to fit them for cutting and scraping. The
strongest claim they have to serious consideration is that in cases
the flaked ends present an appearance of wear as if from use. This
appearance is limited to a blunting or rounding of some of the fractured ends; but a close inspection shows that this result is such as
might be produced and in all probability was produced by the repeated
blows of the hammer in attempts to detach desirable flakes. That
these chipped pebbles were occasionally devoted incidentally to some
purpose to which they happened to be adapted is probable, but the
claim that they were designed for any particular use can not be
substantiated.

The facts that they were left on the sites of manufacture, that they
show no clear adaptation to any particular use, that they present no
certain evidence of having been used, that they show no trace of
specialization beyond that produced by the direct blows of the
hammer on the ends, and that the flakes made from them were used
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in

no uncertain

rejectage of flake-making cast

no particular value.

Feeling that the settlement of the questions here raised is of considerable interest and importance, the writer undertook certain
experiments in pebble-working, the results of which are instructive.

A large

number of pebbles of the same general form as those used on
the Argentine coast were gathered from gravel banks in the suburbs
Washington and subjected to tests which were, however, not
altogether satisfactory for the reason that the pebbles were of quartz,

of

most

of

them much

flawed, or of quartzite, often tough, coarse*-

They were much more difficult
more homogeneous and fine-grained pebbles of the

grained, and partially disintegrated.
to flake than the

Aro:entine sites.

Fig. 21.

The

principal percussive methods of stone flaking,

a,

Tlie anvil

method,

b,

The

free

hand method.

Proceeding on the theory, well sup])orted by the facts just recited,

work on the shore-land sites
was the making of flakes suitable for knives, scrapers, and projectile
points, and recognizing no other ideal toward which the aboriginal
work could have been directed, effort was confined entirely to the
production of such flakes. The pebble, held firmly between the
thumb and fingers of the left hand, was set vertically on the anvilstone and struck sharp blows with the hammer held in the right
hand (fig. 21). This process w\as in occasional if not verv^ common
use among numerous North American tribes, the free-hand method (b)
being more generally employed. These processes are almost equally
effective in the making of simple flakes, but the former is effective in
the work of crude primary fracture only, while the latter is capable of
that the principal object of the chipping

carrying forward a considerable degree of specialization of the imple-
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merit forms. The result of the hammer stroke varied with the
strength of the blow, the character of the pebble material, and the

The first stroke, if strong,
degree of hardness of the* anvil-stone.
shattered the pebble, split it into nearly equal parts, or removed
When the anvil was of hard stone,
flakes from one or both faces.
the lower end of the pebble was also fractured, yielding flakes identiWhen
cal with those produced by the direct impact of the hammer.
the pebble was of tough or refractory material, several strokes were
often delivered and with increasing vigor before even a single flake
Continuation of the effort was
of moderate size was driven oft*.
encouraged by the fact that satisfactory flakes were often secured

When it
after the end of the pebble had become well battered.
became apparent that further effort must be futile, the mutilated
pebble was abandoned as mere waste. But whether good flakes were
secured or not, the ends of the pebble under the hammer took forms
In many
entirely familiar to the student of the Argentine artifacts.

Adventitious origin of the creseentic edge and the gouge shape of the pebble nucleus.
indicates the direction of the hammer blow. 6, The flake removed and the
slightly hollow bed left, c, The result of additional blows on the upper end of the pebble.

Fig. 22.
a,

The arrow point

cases the fractured ends developed an incipient, yet purely adventitious, edge which was often bruised and dulled in such a way as to

present the appearance of wear from use in some kind of manual
operation.
Furthermore, it should not escape attention that the hollowed
out, gougelike edge which appears in many cases and is interpreted

by some to be the result of design, is purely adventitious. This is
proved by the experiments made. The hammer stroke on the end
of the pebble removes a flake from one face, leaving a slightly concave bed, which is deeper at the point of percussion (fig. 22, a), and
a creseentic edge (fig. 22, h). A few additional strokes, designed to
remove flakes from the other face of the pebble nucleus, bruises this
edge and possibly removes small chips, giving the appearance of
wear in use, and at the same time often deepens the notch, as shown
at c.
Proof that this nucleus is an implement showing design and
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The fact that the pebble was
is thus entirely wanting.
nearly always an oblong one and flaked from the end has been used
to support the view that the fractured end was intended to be used
The experiments,
for cutting, scraping, or some like purpose.
traces of use

made^ however, with a view to settling

c

this point

show that

it

is

d

from Argentina and District of Columbia, a, Pebble nucleus
the
of fine-grained stone from the Argentine coa^t, from which two teshoa flakes were struck by
ancient workmen, b, Coarse-grained Potomac pebble nucleus from which flakes were .struck by
the author with two blows, c, The flakes restored to their place on the nucleus, d, The several

Fig.

23.

Examples

flakes separated

of flaked pebbles

from the nucleus.

from the side
than from the end of a pebble. Besides, a stroke having enough
force to remove a large flake from the long margin of a pebble usually
In fact, aU the features of
resulted in cross-fracture and failure.

more

difhcult to strike off a well-proportioned flake
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PLATE

12

(Actual size)

PEBBLE NUCLEI
Forms

rcsultiiiL'

from attempts to produce (lakes of a

from the Hrdlidka Argentine collection; a,
pebbles.

e,

size suitable for
f, g, h, k, made by

use as implements: b, c, d. i,j,
from Washington

W. H. Holmes
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the so-called ])obblc implements of the Arf2;entine coastal sites— the
chisel and shutth^like shapes, the notched and cui-ved ed<:;e and the

—

appearance of wear from use are exactly duplicated in the forms
produced by these experiments.
As a result of his experiments, the writer is confirmed in the view
that the hammer-anvil work was aimed at the ])i()(hiction of the
plano-convex flakes intend(>d for use, uns|)ecialized or specialized

Fiti.

2i.

Chipped implements

'25.
Spikelike forms of black jasper
pebble derivation, jjossibly reje(tts from
arrow-makiiiK. (1 actual size.) a, Mi-

of bliick jasper*

Fuj.

Leaf-shaped l)la(ie (Arroyo
Corrieiites). h, Kiide blade, probably a reject
from arrow-making (Neeoehea).
(i

actual size.)

a,

raiiiar.

/),

Necocliea.

as knives or scrapers, or for elaboration into othei- forms of im|)l(v

ments, and that the body of the pebble, the nucleus, was Jiot intended as an implement at all, tmd was never used as such, uidess
Experiment can hardly fail to convince the most
incidentally.
Examples of the forms
skeptical of the correctness of this view.
resulting from the ex])crimental

work

are inchuh'd

association with specimens of like genesis

left

in ])lat(^

12 in

by the ancient inhab-

itants of the Arf:;entine coast.

Figure 23

is

intenthnl to illus-

trate further the pebble-frac-

In a we have a
pebble nucleus from the Arturing work.

gentine coast from which two
flakes

have been removed by

one, or at most, two strokes

hammer. These flakes
were of the teshoa type and

of the

doubtless served some useful

Kui. 26.
bill

Scrapers of jasper.

scrapiT of

brown

scraper of olive jasper

Forms
Potomac pebble

a(H(iaI si/e.)

( J

jasjjer (Ne(^o(?hea).
(

Monte

a,

Duckb,

Flat

Ili'rmoso).

purpose for the maker.
h

and

c

represent a

of similar shaj>c

which shows

In h the
the result of two exi)erimental blows with the hammer.
In c they are replaced, and in d they
flakes have been removed.
It may be added here that the hannnerare separately shown.
stones and anvil-stones used in the experimental work described

above display, as the

result of the fracturing work,

markings iden-
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with those of the corresponding implements of the Argentine

collection.

observed that the ancient pebble workers of the Argentine
make the ordinary leaf blade from the body
of the pebble, as was the usual practice with primitive pebble workers
elsewhere in roughing out projectile points and knives. Between
Mar del Plata and Bahia Blanca only a single well-finished, pressurechipped blade of ordinary leaf-shape type, made probably from a
large pebble flake (fig. 24, a) was obtained by Doctor Hrdhcka.
It
may have been designed as an arrowhead, the trimming and notching being incomplete.
Another specimen, from Necochea, is slightly
worked on both sides apparently by free-hand percussion, but it
was probably discarded unfinished on account of the development
of a high irregular hump on one face (fig. 24, h).
It is

coast rarely aimed to

A few spikelike forms, closely related to the preceding, made
from black pebble flakes, and specialized by rather irregular chipping
on both margins of the convex face and remaining flat on the other,
occur in the collection

The

(fig.

25).

pebble-derived implements contains also an
example of the duck-bill scraper made of a flake of brown jasper. It
was picked up by Doctor Hrdhcka, at Necochea (fig. 26, a). A second
scraper of olive jasper, of related but less typical form, was found by
the expedition, at Monte Hermoso (fig. 26, h).
collection

of

It would appear from the foregoing examinations and experiments
that the pebble workers employed anvil-stones and plain and pitted

hammer-stones as well as pressure implements (probably of bone), in
the shaping work and that the forms made include four varieties of
implements; the teshoa blade either unmodified or sharpened by
flaking on one or both margins; the spikelike form with flat under
surface and high back; the duck-bill scraper; and the leaf-shaped
blade worked on both faces. According to the evidence as interpreted
by HrcUicka and Willis, the same people which shaped and used these
implements used also the mortars, pestles, mullers, grooved hammers, bolas-stones, and pottery, as well as the quartzite implements
yet to be described, found on the same sites.
The use of the dark shore pebbles and the implements made from
them, as exemplified by the Hrdlicka-Willis coUection, extended
from Mar del Plata to below Viedma, a distance along the coast, as
already mentioned, of approximately 400 miles. It ma}^ be observed
here that identical archeologic conditions continue along the Argentine
coast to the north of Mar del Plata and along the coast of Uruguay.
Explorations having been confined in the main to coast localities,
the coUection throws but little light on the distribution inland of these
artifacts.
Plowever, one of the black worked pebbles was collected
on the beach of the Laguna de los Padres, about ten miles inland.
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Chipped White Quartzites

The collection embraces many hundreds of chipped articles, flakes,
and fragments made of a fine-grained, light-colored, somewhat glassy
quartzite, a material not found along the coast, but obtained presumably from outcrops in the hills to the west. Occasionally small masses,
apparently nuclei from which fragments and flakes have been broken
off, are encountered along the coast, and one specimen of this kind

Nucleus of quartzite from which flakes have
been removed. (^ actual size.) Campo Peralta.

Pig. 27.

Fig. 28.
(J

Arrow points

actual

size.

)

of quartzite.

Campo

Peralta.

weighing several pounds was brought away by Doctor Hrdlicka (fig. 27).
These quartzite objects occur invariably in intimate association with
the dark-pebble implements on the shore-land sites. They include
arrowheads, duck-bill scrapers, flat-faced (plano-convex) blades, and
spike- or drill-like forms, as well as numerous fragments and flakes

o
Fig. 29.

bed

Quartzite scrapers of duck-bill type,

o, 6, c,

Campo

Peralta.

d,

Necochea.

Examples are illustrated in the accomThe arrowheads are few in number and of ordinary
types (fig. 28). The numerous scrapers, characterized by abruptly
beveled edges, or more properly, ends (fig, 29), are identical with the
scrapers used by the tribes south of Bahia Blanca as well as by many
other tribes in both South and North America. They were probthe refuse of local chipping.

panying

figures.
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(fig.

much
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as are the scrapers of the Tehuelche of to-day

30).

A number of blades, flat on one face
and in cases handsomely chipped on
the other, are especially noteworthy and
may have served either as knives or as
scrapers.
As a rule, one of the edges is
more decidedly curved outward than
the other and more carefully worked, as
seen in the illustrations

(fig.

31).

These wide blades (see pi. 14), which
appear to occur throughout the pampas
region and down to southern Patagonia
(Hatcher collection) grade into narrower
plano-convex forms, the chipped face
,

being decidedly arched or ridged (fig.
32, a), and these pass into spikelike
forms (fig. 32, h), which may in cases
be rude or abortive projectile points.

However,

all

have served
more slender forms

of these could

as scrapers while the

could have been used as
It is a

drills.

noteworthy fact that the entire

white quartzite artifacts, upnumber, contains only a
dozen specimens chipped on both faces.
Only two of the dark-pebble artifacts
out of many hundreds of specimens are
thus chipped. The dissimilarities between the white quartzite and the coastseries of

ward

of 400 in

pebble work referred to above
interpreted

Fig. 30. a, Hafted Tehuelche scraper of
duck-bill type, made of green bottle
glass,

(i

actual size.)

Hatcher

lection (southern Patagonia).

5,

col-

The

scraper removed from the handle for
comparison with the ancient types.
The strong curve was imposed by the
curve of the glass fragment.

by some

may be

as indicating differ-

ences in the people concerned, or widely
separated periods of occupation, yet it
should not be forgotten that the form
and nature of the two kinds of raw material are so unlike as to account for

somewhat marked dissimilarities, both
and in forms made, even if
utilized by the same people at the same

in processes

period.

DOMESTIC UTENSILS
Evidences of more or

sedentary occupancy of the coastal region
on the various sites, of articles of domestic

less

are found in the presence
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and hammer-stones, in intimate assoand the light-colored stone implements

use, as mortars, pestles, mullers,

ciation with the dark-colored

described above,
materials,

local

made

of

chiefly

quartzite and sandstone.
Their form in cases is so
specialized

liighly

and

typical as to enable us to

say with confidence that
the makers were well advanced in the arts of barbarian life, and no good
reason appears in the

manner

of

their occur-

rence or in the specimens

themselves for assuming
all do not pertain to
the same or to kindred
peoples and to the same or
approximately the same
that

Hammers or clubmay have

time.

heads, which

served
arts

or

in
in

chase are

the domestic

war and the
illustrated

in

and 14. Two
mortars, one a block of

figures 13

quartzite with a shallow
depression in the upper

Fig. 31.

Plano-convex blades of white quartzite, showing the

convex faces and the profiles, (i actual
a, Neatly chipped and thin,
b,
High back and of reject type, c, Curved edge carefully
chipped, d, Both edges carefully chipped.
carefully chipped

size.)

Campo

Peralta.

surface and the other a large fragment of the same stone with a
deeper depression, are included in the collection. A muller or mullerpestle of remarkable proportions is

shown

in figure 33; this

is

a sym-

metrical, well-finished slab of gritty

sandstone 20| inches long, 7| inches
wide at the widest part, and If
inches thick. The flat faces, toward
the middle, are

somewhat smoothed

by

feature that distin-

use.

The

guishes this from kindred utensils
is the narrowing to a point at one
Narrow high-backed blade of quartzactual size.) Laguna Malacara. b.
Spikelike form of quartzite. [i actual size.)

Fig. 32.
ite.

a,

(i

Playa Peralta.

Another specimen

large fragment.

with a tapering top,
figure 34; this

end.

type, but smaller,

is

made

same stone

is

of sunilar

represented by a

A cylindrical pestle
shown

in

7| inches long and 3 inches in diameter and

is

of the

as the above,

is
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Three other pestles somewhat
on one side by use as
pointed at both
corners and margins,
rectangular
muller
rounded
One
with
mullers.
long,
inches
3i inches wide, and
5f

smoothed

at the larger

end by

use.

ends are slightly flattened

21 inches thick,

made

of quartzite,

is smoothed and flattened on one
face by use.

SOUTHERN GROUP

RIO NEGRO

DISTRICT

The

made by Doctor

collections

the

southern area,
about the
mouth of the Rio Negro, number
several hundred objects, including
mortars, pestles, mullers, anvils,

Hrdlicka in

'sJ|

principally
.T'l

on

sites

hammers, bolas-stones, and an exof chipped implements, unfinished chipped forms,
and the refuse of chipping operaThe larger implements,
tions.

tensive series

domestic utensils, are much
corresponding varieties to the
north of Bahia Blanca. The wellFig. 33. Quartzite muller-pestle of exceptional
Campo Fe- specialized mortars, pestles, and
size and sliape.
(| actual size.)
ral ta.
mullers were shaped by the peckingabrading processes from masses of quartzite and sandstone. Excelchiefly

like

examples of mortars made of sandstone are shown in figure 35.
are well-shaped and fuiished and range in
form from discoidal to subrect angular outlines. Two
specimens are illustrated in figure 36, a, h. A cigarshaped pestle made of quartzite, 15 inches in length
and 2^ inches in diameter at the middle part, is shown
in figure 37, a.
It tapers gradually from the middle
The surface, which has been
to the rounded points.
finished by pecking, is somewhat smoothed by use
toward the ends. A second specimen, made of sandstone, 16 inches in length, is unsymmetric in shape
Fig. 34. Pestle of
and appears to be unfinished. It is larger at the lower
gritty sandstone.
(i actual
size.)
end and tapers somewhat irregularly to a rounded
Mar del Plata.
pestle
third
a
The fragment of
point at the top.
lent

The numerous mullers

is

shown

An

in figure 37,

h.

exceptional specimen

is

the broad blade of an axlike imple-

ment, the upper portion or poll of which has been

lost.

It is

made

)
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unevenly ground off. An
engraved design appears on the lower part of the blade, as shown in
Axes of this general type prevail over a wide area in
figure 38.
South America and extend even into the West Indies. The rather
dull edge bears slight traces of use, but the presence of the ornamental figure suggests employment in some ceremonial office.
of sandstone, the surface being rather

Fig.

35.

Mortars of sandstone,

(i

actual size.)

a,

San Bias

district.

6,

Viedma.

There is a noteworthy scarcity of chipped pebbles of the type
found in so great abundance up the coast, but this is probably due
in large part to the fact that the district does not furnish the variety

much

sought and used in the north. Half a dozen
specimens were found near Viedma and 4 miles
recent times
south of that place were collected on a site occupied
by the natives, two pitted and scarred hammer- anvils, one of which
has been used as a muller (fig. 39). The white quartzite of the north
of pebbles so

anvil-fractured

m

Fig.

36.

Mullers.

(^

actual size.)

a,

Granite, well polished.

(Viedma.)

6,

Sandstone.

(San Bias

District.

absent.
The chipped forms are distmct in a number of respects
from both the pebble and the white quartzite implements of the northern area. They consist of projectile points, knives, drills, and
scrapers, together with unspecialized leaf-shaped blades and the
reject age of blade-making.
The material was obtained in the main
from rather large water- w^orn pieces of jasper and other free-fracturing
rocks and was rough-shaped by free-hand percussion with a hammeris
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stone and finished with a pressure implement.
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Practically

of

all

the well-developed forms are of leaf-blade genesis, specialization having

taken different directions according to the implement to be made.
The few scrapers were made from flakes of
proximate shape and correspond closely in
type with the duck-bill scrapers of the white
quartzite and pebble groups.
The planoconvex knife-blades and the spikelike forms
so common in the white quartzite and shorepebble groups are of rare occurrence. Incipient blades unfinished or rejected because of
imperfect fracture, of which there are numerous examples, are shown in figure 40, and
a series of forms illustrating the relation of
the first step in the shaping work to the more
finished and specialized forms is given in figure
^V/.
The ruder specimens are sometimes re41.
ferred to as "paleolithic," but without other
reason than that they are not well-finished.
It is not assumed that the final form in this
series is the only one that may have been
employed as an implement, but the lack of
specialization or careful finish of point or edge
Fig.

37.

Pestles,

(i

actual

Quartzite pestle of
cigar shape (San Bias Dissize.)

o,

Sandstone pestle,
fragment (San Bias District).
trict),

b,

in the ruder forms supports the assumption

that these were not finished implements.
representative series of the arrowheads

A

appears in plate 13 and a typical drill-point

is shown in figure 42.
To the North American student the most

or awl

these flaked forms

is

striking characteristic of

their remarkable

.

.

.

_,

analogy with North American types.
The entire collection from the Rio
Negro could be thrown together with
corresponding collections from Arizona, Georgia, or
practical

New Jersey with

the

certainty that the student

would be unable to separate more than
a few of the specimens of the several
regions.

Axlike blade of sandstone, bearing engraved design (factual size.) Pu-

Fig. 38.
erto

San

Bias.

ETHNIC BEARING

A

study of the lithic art of the region under consideration brings
into prominence the fact that three groups of chipped artifacts, presenting certain noteworthy resemblances and differences, are represented.

These groups are the hammer-anvil worked pebbles of the

BUREAU OF AMERICAN ETHNOLOGY

BULLETIN 52

ARROWHEADS OF JASPER AND AGATE
From

the vicinity of San P"as.

PLATE

13

(i actual size)
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coastwise sites and the several specialized varieties of implements of
pebble origin belonging with them; the chipped white quartzites of
the same localities; and the chipped artifacts of the southern or Rio
Negro area. In addition there are the various pecked-abraded
domestic utensils and weapons apparently common to the entire
The question is necessarily raised as to whether
region examined.

Fig. 39.

Hammer-anvil

more than one

of qiiartzite,

used secondarily as a muller.

peo})le is represented

(;

actual size.)

and the archeologist

is

Viedma.

called

on

to point out the bearing of the evidence.
It may be said that in any area occupied by primitive peoples
having a range as great as 400 miles in length of coastal territory, it
is to be expected that more than one tribe, possibly more than one
linguistic stock, would be found, even at one and the same period.
In California a dozen stocks occupy a like extent of coast at the
present day. The culture of such contemporaneous tribes is not

necessarily identical,
^<^^^5*.

but on the con-

trary

is

often de-

cidedly unlike, and
it does not seem
unreasonable
to
suppose that sepa-

rate

tribes

prac-

forms of art
in chipped stone
ticing

Fig. 40.

Leaf-shaped blades of brown jasper, probably rejects of manu.
facture.

(J

actual size.)

San

Bias.

as

distinctive

as

those enumerated above should have occupied the middle coastal
region of Argentina at one and the same time.
However, comparing the white quartzite work with the coast-pebble work, w^e find the artifacts of both groups distributed over
exactly the same sites, never apart, and in like relations to the present
surface of the country, which

21535°— Bull. .52—12

10

is

a surface of to-day rather than of any
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early period.

We

find the

plano-convex knife blade

spikelike plano-convex point
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(pi.

14),

the

symmetric doubly
convex leaf-blade (figs. 24, 28), the duck-bill scraper (figs. 26, 29), and
the chipping hammers in both groups.
The use of the fracturing and
the pressure implement in the shaping work was apparently common
The specialized arrowhead is found in the quartzite group
to both.

Fig.

41.

(figs.

25, 32), the

Series of jasper leaf forms representing successive steps in the specialization of arrow points.
(i

actual size.)

only and in that but rarely.

The

San Bias.

anvil-stone can not be

shown

characteristic of either of the groups exclusively, although

it

to be

certainl}^

pertains in large measure to the pebble group, while the chipped

pebbles are necessarily confined to the shore-pebble group.
collections

might show even

still

closer correspondence

Fuller

between the

two groups. The differences do not seem so radical as to preclude
the idea that a single people or closely related groups of people were
responsible for
coastal sites.

the chipped-stone work of these more northeastern
This likelihood is considerably strengthened by the

all

and form of material impose distinctions in the processes and in the things

fact that differences in kind

made.

Comparing the whole work of the northern groups
with that south of Bahia Blanca, it is seen that certain culture differences are quite marked.
The prevalence of leaf-blade forms (fig. 41) and leaf-blade
Fig. 42. Drill-point
implements, variously specialized arrowheads and
of jasper.
actual size.)
San
spearheads (pi. 13), and drill points (fig. 42), contrasts
Bias.
with the absence or decided rarity of these forms in
the north.
The rarity of the plano-convex knife blade (pi. 14) in the
Rio Negro District (although it is common in southern Patagonia) is a
noteworthy fact. The duck-bill scraper occurs much less frequently
here than in the quartzite group of the north.
The shaping processes
are the same throughout, although the use of the anvil-stone was
apparently exceptional in the south, being there devoted to the
fracturing of pebbles and hence confined to the pebble-yielding areas.
(

i
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PLANO-CONVEX KNIFE BLADES
From

BULLETIN 52

PLATE

(5

14

actual size)

three widely separated groups: a. b, c, from tlie coast-pebble group; d, e,f, from the white
quartzite group; g, h, i, from southern Patagonia (Hatcher collection). (See fig. 31.)

;
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Bolas-stones of globular and ovoid forms are widel}' distributed
over the area studied, but they are not made of local materials, and
if Hatcher is right the bolas represents a very recent period, having
superseded the bow and arrow as a weapon, after the acquisition of
horses by the natives.
On the whole, in the writer's view the differences in general aspect
between the northern and southern groups of chipped-stone artifacts
are so pronounced as to favor the assumption that the two regions
were occupied by peoples having somewhat distinct cultures cultures, however, not differing ver}^ decidedly in grade, and presenting,
as indicated above, numerous features in common.
That the aboriginal cultures of Argentina represented by the available collections are not separated by wide differences of culture grade
and time is strongly suggested by the presence throughout Argentina

—

two flaked implements of highh^ specialized type, the planoconvex knife blade and the duck-bill scraper. In plate 14 are shown
of at least

photographic reproductions of three bevel-edge knives (a, b, c),
belonging to the coast-pebble group and made of black-pebble teslioas
three of the same type of white quartzite from the white quartzite
group (d, e, f) and three from Patagcmia (Hatcher collection)
The duck-bill scraper is of almost universal occurrence.
(g, Ji, i).
The slight differences in general shape and specialization of the edge
are only such as would readily arise in the utilization of different
kinds and forms of material by the same people and for a common
;

purpose.

The presence over the

entire area north

and south,

of domestic

forms may
be variously interpreted. It may be thought to indicate a welladvanced people of general distribution quite distinct from the tribes
responsible for the three groups of chipped-stone implements, or it
may be regarded with more reason as indicating that the same or
kindred peoples responsible for all the cultural phenomena extended
over the whole area, the peculiar varieties of chipped-stone work
being merely local developments due to peculiarities of local materials
utensils of ordinary types

and

and weapons

of well-specialized

activities.

The

WTiter

is

well aware that other finds

may have been made

or

may yet be made which will either

entirely obliterate or, on the other
hand, decidedly emphasize the differences here noted. So diversified

are the elements to be considered in this study
tively to the extent

of territory the materials

archeologist can not assume to reach definite

and so limited

rela-

at hand, that the

and final results with
seems safe to conclude that
although different tribes or racial groups may be represented, there
is no satisfactory evidence that the cultures were widelj' separated
from one another in grade or essentially distinct from the culture of
the tribes occupying the region in historic times.

respect to the peoples concerned, but

it

/
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CHRONOLOGIC BEARING

The many hundreds of rehcs included in the collection were all
obtained from the surface. None are known to have held any
synchronous relation with the geologic formations, save with the surface soil, the shifting sands and sand dunes, and such other recently
rearranged deposits as are constantly forming under the neverceasing action of wind, water, and gi'avity along the outcropping
edges of imperfectly consolidated strata. The chronologic order of
these unstable deposits is of little consequence in these investigations
since no sequence involving measurable periods of time can be established.

The

facts that all varieties of the artifacts bear the

and

same

relation

throughout nearly the
entire region and that shapes and processes of manufacutre in all the
groups, though differing in certain respects, have important features
in common, as alread}^ pointed out, antagonize any theory of wide
to habitable sites

to the seashore of to-day

separation of periods.

The relation of the pebble-working sites to the coast line of to-day
has a most important bearing on the theory of geologic antiquity for
any of the relics of man's handiwork. It is seen that these sites
which yield such large numbers of both the dark-pebble and the
white-quartzite artifacts are ranged along the bluffs and slopes
facing the sea.
But the ocean front is not a stable line. It is not
to-day where it was a century or a millenium ago. During the early
stages of the Recent period (by which is meant the time since the
land surface assumed aj)pr()ximately its jjresent relative altitude) it
probably la}' farther out to the south and east. If this assumption
be correct, it should he explained why the people of the auroral days
of this period brought the pebbles from a distant shore to work them
up and utilize them in the localities examined by Doctor Hrdlicka.
It would seem that if the pebble artifacts belong to the Recent period
at all, they belong to its closing phases, during which the relations
of the land and sea were practically the same as we find them to-day.
Again, if the pebble-using people occupied the region during either
Quaternary or Pliocene time, how shall we arrange to have them
occupy a series of sites along the line which just now happens to
have become the shore of the sea between Mar del Plata and Bahia
Blanca ? Or are we to suppose that these people occupied the whole
of the pampean region so fully during any one of these periods that
the sea front at any and every stage of its recession toward the highland should yield to the archeologists of the time the rich harvest
reaped by our re])resentatives to-day? The number of specimens
required to stock the whole of the pampas at this rate would be beyond
the possibility of computation.
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Besides we should also inquire as to where dwellers on the land
surface exposed during either of the periods referred to could have
obtained the pebbles which now occur only along the present beach.
Can we explain the manner in which a people occupying a Pliocene
horizon, for example (which, to accommodate these inhabitants,
must have had for the time a suitable land surface), obtained a
supply of pebbles belonging in underlying beds of an earlier period,
since none occur, so far as Hrdlicka and Willis have observed, in

contemporaneous or superior formations. Is it to be assumed that
the tribes of that time found the seashore with its bluffs and seaward
slopes and supply of pebbles conveniently exposed as they are to-day
and all along a line connecting Mar del Plata with Bahia Blanca ?
Questions like these can readily be asked, but not so readily
answered, and since the writer has great difficulty in answering them
affirmatively, he finds it necessary to adopt the view that the tribes
responsible for the several groups of relics collected by Hrdlicka and
Willis along the Argentine littoral occupied the various sites visited

recent centuries, under conditions corresponding in all essenrespects with those of the present day.
Nothing short of perfectly authenticated finds of objects of art in undisturbed forma-

in

tial

tions of fully established geologic age will justify science in accepting

the theory of Quaternary or Tertiary occu])ants for Argentine.
The writer has pleasure in observing that Dr. Felix F. Outes, of the
National University, La Plata, Argentina, has given careful attention
to the antiquities of the pampean coast and to the relation of these
to the several geologic formations, and after visiting and thoroughly

examining all the more important sites, has presented the whole
group of phenomena in a way that in the end, with possibly slight
exceptions, must meet with general approval.
Subsequent to the completion of the foregoing pages Doctor
Hrdlicka drew attention to certain specimens collected by him along
the barranca at Monte Hermoso, which had escaped particular notice
on the writer's part. Attention was directed also to a brief pamphlet just received from Doctor Ameghino,^ describing a series of
similar specimens collected by liim while examining this same barranca in company with Doctor Hrdhcka. Considering the nature of
the specimens and the manner of their occurrence, the observations
and interpretation of Doctor Ameghino are so remarkable that the
'^

writer

is

constrained to refer to them in some detail.

The

objects in question are about 20 freshly-fractured chips and
fragments of coarse, partially fire-reddened quartzite, a larger fragi

de

Outes, F61ix F., Sobre

La

Plata, xvi,

Buenos

una

facies local

de

los

instrumentos neolitieos Bonaerenses; in Revista del Museo

Aires, 1909.

2 Ameghino, Florentine, La industria de
Buenos Aires, 1910.

la

piedra quebrada en

el

niioceno superior de

Monte Heimoso,
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ment

of the

jasper.

same material used

as a

hammer, and a

[boll. 52

knife or scraper of

All were found in a surface layer of gravelly sand capping

Monte Hermoso barranca, or on the broken face of the barranca
The latter were picked up on the ledges of the bluff face, where
they had cascaded from above. The jasper knife or scraper is of a
the

itself.

type f amihar in the coast region as well as in Patagonia, as will be seen

by reference to figures 26, h, and 30.
The quartzite pieces are from water-worn or weathered material,
such as was used for mullers, anvils, and hammers all along the coast,
and present the usual appearance of shop refuse so famihar to northern archeologists just such objects as may be found on numerous
sites in the Potomac Valley and of which countless numbers may be
seen distributed along the bluff slopes within the suburbs of WashThe fact that one of the larger fragments has been used as
ington.

—

a chipping

hammer

is

entirely in keeping with the writer's classifica-

tion of these objects as the refuse of

recent tribes along the

implement making carried on by

Monte Hermoso

bluff.

The

inclusion of such

objects in superficial deposits which are subject to rearrangement

by

the winds and by gravity is a perfectly normal and commonplace
That they present any unusually primitive features of
occurrence.
or have had any significant association with
workmanship
or
form
ancient geologic formations seems to the writer altogether improbable.

Such differences as may arise between the writer's interpretations
and those of Doctor Ameghino are probably due in large measure to
the fact that the points of view assumed in approaching the problem
Doctor Ameghino
of culture and antiquity are widely at variance.
takes for granted the presence in Argentine of peoples of great antiquity and of extremely primitive forms of culture and so does not
hesitate to assign finds of objects displaying jjrimitive characteristics

]

to unidentified peoples and to great antiquity, or to assume their
manufacture by methods supposed to characterize the dawn of the
manual arts. To him all this is a simple and reasonable procedure.
The writer finds it more logical to begin with the known populations of the region whose culture is familiar to us and which furnishes
lithic artifacts ranging in form from the simplest fractured stone to
the well-made and polished implement, and prefers to interpret the
finds made, unless sufficient evidence is offered to the contrary, in
the illuminating light of known conditions and of well-ascertained
facts rather than to refer them to hypothetic races haled up from

the distant past.

EARTHENWARE

A small number of fragments of pottery were collected by Doctor
Hrdlicka on prehistoric sites along the margin of a lakelet near Puerto
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represent bowls and cups of simple shape, not in any
The walls are thin, between

case exceeding 8 inches in diameter.

one-fourth and three-eighths of an inch in thickness,

and

are of well-

gray and brown in color, and tempered with a large
percentage of quartz sand. The surfaces inside and out have been
well smoothed with a polishing implement.
The rims are upright,
or curved shghtly inward or outward, and rounded or squared off on
the margin.
Simple decorative designs have been added, in some cases encircling
the rim, and again covering a large part of the body. These designs
have been incised and indented with implements of varied shape, and
display considerable taste on the part of the potter, as will be seen by
referring to plate 15.
Small fragments of similar, entirely plain ware
were collected on the margin of Laguna de los Padres, near Mar del
Plata, and also among the dunes and in the play as near the coast.
In
the grade of culture represented this ware corresponds closely with
that of the stone implements and utensils of the same region. It
differs but slightly in composition, color, and decoration from the
simpler ware of the Atlantic slope in the United States.

baked

clay,

VII.

THE SKELETAL REMAINS OF EARLY

I^IAN

IN SOUTH

AMERICA
By Ale§ Hrdlicka

The Quaternary Man^
In entering on the investigation of the skeletal remains relating
man in South America the writer approaches a field of
exceptional difficulties, where a clear and satisfactory report may
The material for examination is widely
not always be possible.
scattered, it is for the most part in a very defective state, and furThe
ther, much of it has suffered through imperfect restoration.
essential data concerning the most important circumstances of the
finds will be seen in many instances to be extremely defective; the
descriptions of the human remains run often into unnecessary minutiae on one hand and fail in the essentials; and descriptions with
measurements by different observers show a lack of agreement.
Under these conditions the records to be given, and of necessity also
the comparisons, are somewhat limited.
Notwithstanding this,
however, it will be fouild that there runs throughout, like an uninterrupted red line, evidence pointing in one direction only, which is
that of a more simple explanation, with more moderate dating, of
the numerous finds thus harmonizing with the conclusions arrived
at through the study of other material in the preceding sections of
this work.
THE LAGOA SANTA DISCOVERIES (bRAZIL)
to early

—

The Lagoa Santa remains are by far the earliest finds in South
America that bear on the question of ancient man; these, wliich
were discovered by P. W. Lund, a Danish explorer of note, between
the yearsl835 and 1844, in certain caves in the district of Lagoa Santa,
Brazil, along with the bones of fossil as well as of recent animals, consist of
1

a large series of more or

less fully

mmeralized

human

bones.

Exact chronologic classification of the subject dealt with in this report is not possible. Ameghino
some of the specimens reported liere as Tertiary. The only criterion that could be employed in

regai'ds

arranging the separate reports was the seemingly prevalent opinion as to the geologic age of the various
remains.
The sections relating to " Quaternary " man will be given in the order of the dates of discovery,
and those which relate to " Tertiary " remains will be arranged on the basis of the reputed antiquity of the
specimens, beginning with the most recent.

153

BTTBEAU OF AMERICAN ETHNOLOGY

154

[bull. 52

History

The

first

reference to these finds occurs in a letter dated August,

1840, written

by Lund

to C. C. Rafn, secretaiy of tlie Societe

Royale

Lund reports the discovery, in one of tlie
human bones and of one stone utensil, in con-

des Antiquaires du Nord.*

Lagoa Santa

caves, of

nection with the bones of certain animals of extinct species. The
human remains were in part petrified and appeared to be in the same
state of preservation as the ancient animal bones.
The forehead in
the human skulls was very sloping, as in the figures on some of the
ancient Mexican monuments.
Shortly afterward, in a memoir dated at Lagoa Santa, January 30,
1841, and published one year later,^ Lund speaks of the same subject
somewhat more fully. He declares that, "as to the important question of the contemporaneity of man and ex*tinct animal forms in this
part of the world, I do not believe myself authorized as yet to modify
the negative result at which I have hitherto arrived." This view
was maintained by Lund notwithstanding the fact that he found in
two caves skeletal remains of man which presented all the characteristics of really fossil bones.
In neither of these caves, however, were
the human skeletal remains in a condition to permit a safe conclusion
as to their geologic age; in fact, they seemed to be of more recent
origin than the animal bones in the same caves.
Lund did not feel
himself warranted therefore in attributing to the human specimens
special value as evidence of antiquity.
The circumstances of the discoveries in question are narrated as
follows

^
:

"One

two caves in question is situated on the border of a
which invade it in the rainy season, flowing afterward to the Rio das Vellias, half a league distant. In the galleries
of the cave, dry at the time of the exploration, the ground was found
covered by a thin layer of mellow black earth, freely mixed v/ith the
of the

lake, the waters of

shells of snails of the species (Planorhis,

Amjmllaria)

still

existent in

and on its borders. In this soft earth lay bones of man,
mammals, birds, reptiles, and fishes, distributed without order, and in
the lake

very different states of preservation. Some could be distinguished
from fresh bones only in that they were more fi'agile, lighter in weight,
and of dark reddish-brown color; others were very heavy, hard, and
of a brownish aspect on the surface as well as in fracture.
Between
the two extremes, however, there were many gradations." It is
expressly noted by Lund that the human skeletal parts are included
1 Lund, P. W., Letter of Aug. 20, 1840, to C. C. Rafn.
Referred to in Berlingske Tidende, Feb. 12, 1841;
in Aarsheretning fra det Kgl. nord. Oldskriftsclskab for 1840, p. 5; in Neues Jahrbuch filr Mineralogie, Stuttgart, 1841, pp. 502, 006; in Nouvclles Annaks des Voyages, 1841, d., vi, p. 116; and published in full in Breve

till

C. C. Rafn,.udg. af B. fJrondalil, Kjobenliavn, 1880, p. 247.

Lund, P. W., Blik paa Brasiliens Dyreverden, etc.; in Kgl. danske Videnskabernes Sel^kabs Skrifter,
4de Raekke, Naturv.-mathem., Afhandl., ix, Kjobenliavn, 1842, pp. 195-196.
3 Liitken, Chr. Fr., Indledende Bemaerkninger om Menneskelevninger i Brasiliens Huler og i de Lundske
Samlinger. En Samling af Afhandtinger e Museo Lundii, i, Kjobenhavn, 1888, pp. 1-29 {with a good
2

abstract in French).

The quotations here given

follow Liitken.
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above statement, presenting all gradations in the conditions
and ranging from those that were light and fragile
to those that were hard, heavy, and completely petrified.
The thoroughly petrified bones of animals belonged to extinct

in the

of their preservation

(Platyonyx,

species

sulcidens,

As

Dasypus

to the

human

ChlaTnydotherium, HydrochoRvus

Scelidotherimn,

sulcatus, Antilope maquinensis, etc.)
skulls, it

seemed

to

Lund

"some being smaller and
but of a most unfavorable

difi'erent races,

others larger,

^

that they indicated two

and

relatively w^ell-formed,

{d'une forme des plus desa-

vantageuses) form, with a forehead so sloping that

it is lower than
even that in many of the apes."
The second cave^ is a great subterranean labyrinth, the lower
chambers of which become inundated in the season of rains. In the
lowest part of one of these chambers Lund encountered a large quantity
of bones of different animals scattered throughout the earth which
filled the space.
The bones were in the main those of deer, peccaries,
and pacas, doubtless of species that are still living, but with them
were teeth and bones of the Platyonyx, CJilamydotherium, Hoplophorus, Megatherium, Smilodon, and other extinct forms. The human
remains were not found associated with these bones, but far away in
another part of the cave and in the immediate vicinity of one of its
entrances; these, which belonged to only one individual, were broken,
and lay at a slight depth in the ground in a narrow space only a few
cubic feet in capacity; but they showed characteristics of fossil bones,
being very fragile, even friable, pure white in fracture, and strongly
adherent to the tongue. Their position, however, seemed to indicate
a more recent origin^ than that of the bones of the fossil animals.
Lund closes his communication with the statement "that he has
said enough to show that the discoveries are not sufficient to decide
the question of contemporaneity of man with the extinct animal
forms, the remains of which are found in the youngest terranes of

Brazil."

^

In 1842 and again in 1844, Lund wrote other letters on his discoveries, to

the secretary of the Instituto Historico Brasileiro.*
.

"

,

/^,.

^^

,

'^

a^^

Ai''"<^
Liitken remarks that this cave was, without doubt, the Lapa Vermelha.
2 Liitken remarks, however, that of the above the antelope was shown to be the Cervus simplicicornis, a
species still living, and that the Hydrocharux "sulcidens" can not be separated as a variety from the H.
capybara, although it might well be considered one of the ancient forms in which this species presented itself.
1

3 "At han mener at have anf0rt nok til at vise, at de ikke ere
Dokumentcr i Sp0rgsmaalet, hvor\idt Mennesket var samtidigt

tilstraekkelige
eller ej

",

.

til

at tjene

som

,

afgj0rende

med de undergaaede Dyreformer,

hvis Levninger ere ophevarede i Brasiliens yngste Jordlag."
< Carta escripta da Lagoa Santa (Minas Geraes), ao Sr. 1°. Secretario
do Instituto, pelo socio honorario,
Sr. Dr. Lund, in Revista trimensal de Historia e Geographia, iv, 1842, Rio de Janeiro, 1843, pp. 80-87; and

Carta do Dr. Lund, escripta da Lagoa Santa (Minas Geraes)a21 de abril de 1844; ibid., vi, 1844, pp. 334-342.
These letters are also given in translation by Lacerda, in the Memoires de la Societe d'A nthropologie de Paris,
2me

s6r., n,

Sept.

9,

Paris, 1875, pp. 522-535;

1842;

and the

Avier. Jour. Sci., XLiv,

1844, pp. 38-41; L'Insiitut, x, 1842, p. 356;
Sci. Phila., n, 1844-5, Phila., 1846,

earlier

one

New Haven,

is

referred to in the following: Kollner Zeitung,

Edinburgh New Philos. Jour., xxxvi,
Neues Jahrb.fiir Min., Stuttgart, 1843, p. 118; Proc. Acad. Nat.
1843, p. 277;

pp. 11-13.

All quotations here are translations froni the originals in Portuguese.

>
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These two communications repeat in the main what has already
been cited, but there are also several additional statements.
In the earlier letter Lund states that notwithstanding the excellent
opportunities he had to examine into the question of the contemporaneity of man in Brazil with the extinct species of mammals, he had
not yet arrived at a definite conclusion, although he had made every
effort to do so.
He had explored up to that time nearly 200 caves
and the number of mammal species alone which were found amounted
to 115, of which only 88 are still living in the region.
The bad condition in which most of the cave bones of animals were
found and the nature of the mutilations they showed convinced Lund
that in the majority of cases their presence was due to savage beasts,
which had the habit of bringing their victims or parts of them to
their dens in the caves where the flesh was devoured.
"But," Lund continues, "among so large a quantity of bones,
which indicate the existence of an order of things altogether different
from that which exists to-day, I have never encountered the slightest
traces of man.
Yet, at an epoch when ferocious animals, among
which some gigantic forms (e. g., Smilodon populator) abounded in
this country, why should man, who is so feeble in contest with such
formidable animals, have escaped the fate which overtook numerous
victims many times stronger than himself?" This consitleration, he
was led to believe, settled negatively the question of man's contemporaneity with these animals, when, after six years of fruitless search, he
discovered cave remains of human beings "which may possibly lead
to a contrary solution of the question."

"I found these human remains, " he says, "in a cave mixed wdth the
bones of various animals of species entirely extinct {Platyonyx Bucklandii, Chlamydotherium Humholdtii, C. majus, Dasypus sulcatus, Hydrochserus sulcidens, etc.), a circumstance sufficient to call attention
in the highest degree to the interesting relics.
Moreover, they presented all the physical characteristics of fossil bones. They were in
part petrified, in part impregnated with ferruginous particles, which
gave to some of them a metallic luster, akin to that of bronze, as well
There could then be no doubt as to their
as extraordinary weight.
great age.
But in view of the fact that the cave that contained the
bones lay at the border of a lake, the water of wliich entered it annually
during the rainy season, no definite conclusion can be reached as to
whether the individuals to whom they belonged were or were not
contemporaneous with the extinct species of animals with which
their bones occurred.
In consequence of this circumstance, successive
introductions of animal remains into the cavern could have taken
place and the bones of later introduction could have become mixed
with those alread}^ deposited. This, it was demonstrated, had
actually taken place, for among the bones of the extinct species were
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encountered others of animals whose species are still living. These
showed unequal states of preservation, according to their age,
some of them hardly differing from fresh bones, while others approxilatter

mated the submetallic state previously referred to; the majority,
however, showed alterations intermediate between these two extremes. A similar difference, but less considerable, was also noted

human

bones, proving undeniably the inequalities in their ages;
presented sufficient alteration in composition or texture to
indicate a considerable antiquity, so that, should they lose the right
in the

but

all

serve as

to

evidence of

cient interest

"The

from the

mammals, they would

latter point of view.

researches of the

man

the coexistence of

extinct species of terrestrial

European

.

.

retain sufh-

.

naturalists

that none of the great species of terrestrial

with the great
still

have demonstrated

mammals whose bones

are

found in true fossil state have lived in historic times and that consequently the date of their extinction is further back than 3,000 years.
Applying these results to the extinct species of Brazil, the bones of
which present the same state of preservation as those of the extinct
forms in Europe, and attributing to those human bones, which are
found in an analogous state of conservation, corresponding antiquity,
we obtain for these human remains an age of 30 centuries and more.
As, however, the process of petrifaction is one of those that has been
least studied, principally in relation to the time required for its consummation, and as, on the other hand, that time varies according to
more or less favorable circumstances, we can not risk on this basis
any more than vague approximations. Be it as it may, there will
always remain for these human bones a very considerable antiquity,
which places them far back of the epoch of discovery of this part
of the world, as well as beyond all the direct documents which we
possess on the existence of man, considering that thus far there have
been found in no other part of the world human bones in a state of
petrifaction.

"It is then proved by these evidences, in the first place, that the
population of Brazil is derived from very remote times and undoubtedly anterior to the historic period.
Naturally the question then presents itself. Who were these most
ancient inhabitants of Brazil ? Of what race were they ? What was
'

'

their

mode

of life

and

their intellectual status

?

"Fortunately the answers to these questions are less difficult and
less uncertain than those relating to the antiquity of the bones.
Having found a number of more or less complete skulls, I can fix the
place which the individuals to w^hom they belonged should occupy

The sloping forehead, the prominence of the zygomatic bones, the facial angle, the form of the jaws and orbits, all
assign these skulls a place among the most characteristic of the

in anthropology.

:

;
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American race ... In regard to the low forehead, these ancient
show not merely a conformity with those of the American
race, but some of them exhibit this feature in an excessive degree,
crania

extending to a complete disappearance of the forehead.
''It is then proved, in the second place, that the people, who in
that remote time inhabited this part of the new world, were of the
same race as those who occupied tliis country at the time of the
Conquest."
In the following paragraph Lund expresses the opinion that this
lowness of the forehead is a natural feature, not due to artificial
deformation, and that it offers an explanation of the figures with
similar low foreheads sculptured on some ancient American monuments. He then proceeds
The bones of the skeletons belonged to individuals of both sexes
they were of ordinary size; nevertheless two among those of the
males presented dimensions above the ordinary."
In conclusion, Lund expresses a rather poor opinion of the probable mental characteristics of the people from whom the remains
came; tliis conclusion, he says, is ''corroborated by an instrument of
the most imperfect construction found with the bones. This instrument consists simply of a heinispheric stone of amphibole, 10 inches
in circumference and smooth on the plane surface, which evidently
served for crushing seeds or other hard substances."
Besides the bones spoken of above, Lund mentions the finds of
some human osseous remains, "whose characteristics were also those
"The bones
of fossil bones," in two other of the Minas Geraes caves.
were deprived of nearly all the gelatinous parts, and in consequence
were very friable and white in fractur'e. Unfortunately, they were
found isolated and without being accompanied by the bones of other
animals, so that the principal question raised by these finds, that of
man's antiquity, remains undecided; nevertheless, the specimens
corroborate the conclusions relative to the prolonged existence of
'

'

man

in this part of the world."

The main parts of the above letter were published in Philadelphia
in 1845 and were quoted more or less extensively during the early
forties, in

other publications.^

letter of Lund to the Institute (1844) contains less
information than the one cited above, but there are several points of
some importance. The first concerns the mineralization of the various
bones. Lund's words in regard to this point are:
"The advanced decomposition of the [animal] bones contained in
this deposit [evidently referring to the cave of Sumidouro] showed

The subsequent

1

from
Acad.

strain, Isaac G., Extract of a letter giving the synopsis of the translation, bj' himself, of a letter

Doctor Lund, R.

S. A.,

Copenhagen,

to the Historical

Nat. Sci. Phila., n, 1844-5, Phila., 1846, pp. 11-13.

and Geographical Society

of Brazil; in Proc.
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Laid on glowing

coals,

they

exhale no empyreumatic odor; they adhere strongly to the tongue,
treated with dilute nitric acid, they dissolve completely and rapidly

with a violent effervescence.
that

They

are therefore wholly calcareous,

in part petrified, offering thus all the characteristics of true

is

bones."

fossil

Having expressed himself on

this part of the question, I^und proceeds to the examination of the bones from the zoologic standpoint,
with the result that some of them are found to belong to species still

belonged to animals which have already ceased
Among the latter specimens were some
bones of the llama, but great surprise was occasioned by the presence also of some bones of a horse. These did not belong to either
of the two species of fossil horses known in the country, but "indicated a different species, so nearly similar to the domestic horse
that no characteristics could be found in the fragments to distinguish
them therefrom, though their proportions were notably superior to
those of the races of the horse introduced into South America by

living, while others

to exist in that locality.

the conquerors.
''In view of the facts to which I have here referred, there can then

remain no doubt as to the existence of man on this continent in an
epoch anterior to that in wliich the last races of the gigantic animals
whose remains abound in the caves of this country became extinct,
other terms, as to his existence here anterior to the historic

or, in

period.

[']

"As

ethnographic peculiarities of the skulls from this
to confirm my former conclusions, namely,
that they offer all the characteristic features of the x'^.merican race;
and I have also firmly convinced myself that the extraordinary
the

to

had occasion

deposit, I

depression of the forehead which
uals, is

not

is

observed in some of the individ-

artificial.

"We see thus that America was already peopled before the first
rays of history appeared on the horizon of the Old World, and that the
people who inhabited it in those remote times were of the same race
as that found here at the time of discovery."

In the subsequent paragraphs of his letter, Lund indulges in some
speculations and gives interpretations of certain features consequent
on the wearing down in the human skulls of the front teeth; these
views

are,

however, in the light of present knowledge on the sub-

jects, plainly erroneous.

The
of

tained in
1

and in some respects the most important, communication
the subject of the Lagoa Santa human remains is cona long letter addressed by him, in March, 1844, to C. C.

final,

Lund on
By

this

Lund

doubtless

means the

historic period of

manidnd

in general as then

known.

—A.

H.
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Rafn, secretary of the Societe Royale des Antiquaires clu Nord. *
The principal parts of this communication, which because of the
relative inaccessibility of the originals, need to be given somewhat
in extenso, are as follows:

"The limestone caves of Brazil, which are so rich in bones of
animals, yield only very limited traces of the skeletal reniains of man.
My efforts to find the latter were for a number of years fruitless, a
fact which strengthened more and more my belief in the generally
accepted view that
v/

man was late in appearing in this part

of the world.

The researches of the last few years, however, have brought other
Of more than 800 caves which I have examined, six at last
results.
yielded human bones, the majority of which, judging by their aspect,
belong to very remote times; but the circumstances under which
they were found did not afford at first any adequate criteria for the
exact determination of their age.
"Usually the human bones were not associated with bones of
animals which could shed any light on this point, but a single cave
presented at last an exception. In this were found besides the human
remains the bones of divei-s animals belonging to species both existing
and extinct. Notwithstanding this, geologic criteria necessary for
the determination of the relative age of these vestiges are unfortunately wanting, because the remains discovered were not found
in their original positions.

"The cave in question is situated on the border of a lake, the watei-s of
during the rainy season, a circumstance which explains
how bones of different ages could have become accumulated within
However, of all the caves which I have examined
it without order.
up to the present time, this was the only one that encouraged me to
anticipate the possibility of finding the solution of a question of such

which invade

it

importance as that of the age of the human genus on this continent.
In consequence, I did not fail to profit by the opportunity afforded
by the diyness of the previous year and submitted the cave to new
These researches, although they have not yielded
explorations.
results capable of solving the problem of man's antiquity in a definite
manner, nevertheless throw important light on several other points
relating to that subject.

.

.

.

situated in limestone rock, which rises vertically on
the southern border of a lake known as the Lagoa do Sumidouro.
The lake, large during the rains, becomes entirely empty during the

"The cave

dry season.

is

It is

drained by means of several small crevices,

named

Tidssl:rifl,K}oheaha,xn, 184^-45, and a
1 An extract from this letter was published in the Antikvarisk
French translation of the larger part of it appears in "Notice sur des ossements humains fossiles, trouv6s
49-77.
dans line caverne du Br6sil," in Memoircs des Antiquaires du Nord, 1845-49, Cop^nhague (n. d.), pp.
The substance of the letter is given also bj- Liitken, op. cit. (see footnote 3, p. 154, herein), pp. 21-23, and
are found in his rfeume; in C. R. dc

references to

it

1845, p. 166;

and

in Froriep's

Ncue Notizen, xxxv,

I'

Acad. ScL, xx, Paris,

1845, p. 16.

1845, p. 1368; in L'Institut,

xm,
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which exist in the base of the hmestone rock and lead to
subterranean canals, by which the lake communicates with the Rio
das Velhas, about half a league distant.
"The highest of the above crevices opens into the cave, but the
principal opening by which one reaches the latter is situated farther
to the west, in a small wooded area, at an elevation slightly above the
Descent is possible by two low passages
highest level of the lake.
a short distance apart, over large fallen stones, which obstruct the
way to the cave.
"The cavern is spacious and comprises several large chambers and
passages communicating with one another. The floor, which is
everywhere strewn with large fallen rocks, slopes toward the middle,
where there is a pool of water. Over the floor is a thick covering of
mellow blackish earth, which dried in the air assumes a lighter grayish
color, and contains numerous fresh shells belonging to a species of
small fresh water snail living in the lake outside. This carpet of
soft earth is a deposit left by the latest inundations.
"A quantity of recent bones of small animals derived from a more
ancient layer were found on and also in this soft earth. The original
bed of these bones appears in the upper part of the cave. It consists
of clay, different in quality and color, which fills the space between
the large blocks of stone and continues deeper down. Toward its
lower limit this clay is grayish and partly soft, partly more or less
hardened by calcareous particles or by the shells of snails, which are
mixed with it in great numbers. In measure at which this layer
of clay becomes more distant from the center of the cave and consequently from the influence of the inundations, the gray color of the
deposit passes insensibly from yellowish to dark brownish red,
varied with some dark patches; these disappear farther on, and at
last there is only clay of the color of a dark tile, similar to the original
deposit which fills the spaces among the stones in the majority of the
Minas Geraes caves. The quantity of the snail shells diminishes as
the gray clay assumes more and more the red color.
"Many bones were exhumed from the different masses of this
clay; and nearly as large a quantity of them was also found in the
bottom deposit of the pool in the center of the cave.
"This pool was entirely emptied, and many ])recious remains of
animals were recovered from the s])ot. The bones found there
resembled altogether those contained in the layer of the black earth,
with the differences only that the effects of water were here more
distinct.
They were of a brown, red, or black color on the surface
the majority of them were petrified and
as well as interstitially;
through being continually washed, their surface had a metallic polish.
On account of this quality and their metallic sound when struck,
sangradores,

.

.

.

.

21535°—Bull. 52—12
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.

.

.

.

.
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they could have been taken for copies of bones

[bull. 52

m metal rather than

for veritable bones themselves.

''The different classes of animals to which the bones found in the
cave belong, are as follows:
"Man. The human bones belonged to at least 30 individuals of

—

from the newborn to the decrepit aged. They were
most part broken, but the quality of the fractured surfaces

different ages,

for the

indicates, in the majority of cases, that the injury took place after

the bone
tion.

.

.

.

had become fragile through advanced state of decomposiThe massive blocks of stone, among which a large

part of these bones were scattered, are sufhcient witnesses of the
great changes which the cave has suffered since the bones were
introduced.

human bones were found

scattered pellmell, without any
them, nevertheless, formed an exception to the rule,
presenting still their natural relations with the adjacent bones,
which seems to indicate that they were originally deposited
the
cave with their adhering soft parts. However, the large accumulations of human bones which were found at some points proved that
these were removed from their original position and that they had
been carried by water to the spots where encountered. The majority
of the skulls were also heaped separately, while another pile was

''The

order;

some

of

m

formed
'

and the con-

of small bones, as those of the fingers, toes,

stituents of the carpus

'A number of small

and

tarsus.

human bones appeared

portions of the black earth;

uppermost
by a reddishand was some-

also in the

these were distinguished

brown

color, which penetrated the bone more or less
times communicated to the entire specimen. They were entirely
calcareous and more or less petrified, the measure of their red color

corresponding to these changes. There were only a few human
bones in the sediment of the pool. The largest number was found
in the gray or yellowish clay, in its softer as well as indurated parts.

Some

of

them

existed also in the yellowish clay \vith blackish patches.

In the indurated clay, they formed part of a sort of bony breccia of
great hardness similar to that in which appears here the oldest debris
of

mammals of extinct species.
"The human remains had all

the interior was of pure white

;

the characteristics of fossil bones:

the surface was stained black

by

fer-

ruginous substances. In those that had been broken there was as
much of this black stain in the interior as on the exterior. They
adhered strongly to the tongue; exposed to fire or laid on hot coals,
they did not turn black and gave no odor; in dilute nitric acid they
dissolved completely in a few minutes, with strong ebullition. They
were in part petrified."
Mammals, Among these remains was a piece of the femur of a
species of extinct monkey.
There were also a great quantity of

—
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inhabit the cave, and those of

The bones

of a

number

of indi-

viduals of a species of large extinct rodent, Hydrochsdrus sulcidens,
were mingled irregularly with the human bones in the yellowish

earth with blackish discolorations. The earth covering of the floor
of the cave and the bottom of the pool also contained a quantity of
the same.

There were bones of some species of DidelpTiis, which were nearly
always found in the cave deposits, and those of carnivores, including
the great fossil jaguar (Felis protopantJier) belonging to a species
that is extinct, or at least does not now exist in Brazil. The remams
of this jaguar were found beside the human bones in the yellowish
clay with black discolorations, and also in the floor covering of the
cave and at the bottom of the pool. The bones in the first-mentioned
Among
deposit were of similar aspect externally to the human bones.
the petrified bones of the pool and of the mold covering the floor of
the cave were also those of a puma and an ocelot, identical with
those of animals of these species still in existence.
The most interesting of the canine bones belonged to Canis jubatus,
the existing wolf of Brazil. Wliile the bones of the puma and the
ocelot have been found occasionally in ancient layers of soil and in
bone breccia, this is not true of the osseous remains of this wolf.
The bones of this animal "were found mixed pellmell with those of
man in the yellowish earth with black discolorations, and the staining was the same in the two species.
The earth covering the floor
and that forming the bottom of- the pool contained also some debris
of the troglodyte wolf (extinct), side by side with the bones of a small
chacal similar to the one wiiich still exists in the country." The
bones of a species of otter, similar to the living Lutra hrasiliensis, end
,

the

list.

The pachyderms were represented by
species.

peccaries of two living

''Their bones were everywhere mingled with the

human

yeUowish earth with black
traces of an extinct larger species

skeletal remains, but especially so in the

discolorations."
of peccary

and

There were

also

of tapir.

Besides the above, Lund found in the same cave, as reported in his
bones of a horse, differing from those of the two
fossil species of this animal wliich existed in Brazil, but exhibiting
"great conformity with the existing domesticated horse." However,
these bones came from a stronger, taUer animal than the ordinary horse
of Brazil.
They lay in the yellow as well as in the more reddish clay
with blackish discolorations, and their state of decomposition was
earlier letter, the

which surrounded them. They were caland in part petrified. Lund says: "This last circumstance
creates a new and unexpected difficulty, the solution of which may
one day lead to important results. No one could pretend that the

similar to that of the bones

careous,
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exhumed bones

of this animal belonged to individuals descended
from the horse introduced by the Portuguese scarcely 100 years ago.
The relations under which these bones were found, with their state
of decomposition, prove incontestably a more remote age."
Ruminants were represented by four species, of which three,
those of deer, conformed with the living species. The remains of
two of these were found in the red clay and also in its more recent
modifications. They were found also, apparentl}^ removed from
their original bed, in the pool and in the earth wliich carpeted the
The third species, which does not appear at present in the
cave.
countrj'', existed in the clay and also in the pool as well as in the floor
The fourth species was the llama, not now known in Bradeposits.
Its bones lay in the two most ancient modifications of the clay.
zil.
In addition to the above there were bones of several species still
living and some already extinct, of armadillos and other edentates, and
Some of these bones were
of numerous birds, reptiles, and fishes.
still in a relatively fresh state, while others, of both living and extinct
The bones of the edentates were
species, were more or less petrified.
encountered in the modified clay, as well as in the earth at the bottom
The remains of the bii'ds,
of the pool and on the floor of the cave.
reptiles, and fishes existed only in the two deposits last-mentioned.
In subsequent parts of his letter Lund considers the agency of
water in producing the conditions found in the cave, and tlie various

possible

modes

of introducing the animal remains into tlie cavern.

He then returns again to the human bones, with the following notes:
"I have already remarked that the skeletal remains of man which
were found in the cave belonged to individuals ranging in age from
the unborn to those of decrepit old age. The proportion of the latter
was very considerable. There were a number of lower j aws wliich were
not only without the teeth, but wliich presented such an absorption
of the bone that they resembled a bone lamina of only a few lines in
thickness. It is therefore probable that these skeletons belonged to
decrepit individuals who had died of old age and were thrown into
this cave, which thus appears to have served as a place of sepulture.
A similar explanation is apphcable to the young individuals, whose

known

is greatest during the early j^ears.
discovered in some of the skulls warrants me, it
seems, in believing that the death of several of the individuals buried
In several of the skulls
in this cave did not result from natural causes.
I discovered a hole in one of the temples, of a regular oblong form, the
long axis of which was parallel with the long axis of the head. This

mortality as well

.

.

.

A peculiarity which I

hole
.

.

was found
.

It

same size and same form in all the skulls.
me most likely that this hole in the temple is the

to be of the

seems to

which caused the death of the individual.
further be remarked that the outline and size of the

result of external ^^olence
It

should

still
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puncture correspond quite closely to those of the pointed end of the
stone axes, specimens of whicli are so often found in the excavations
of antiquities, a fact which leads to the belief that they were produced

by such an instrument.
"If we consider these remains
.

.

.

of

man from

the standpoint of the

ethnographic traits wliich they present, we shall see that all the skulls
bear the distinctive features of the American race.
''The examination to which I have submitted the contents of the
cave lias thus led me to the following conclusions:
''1. The occupation of South America by man extends not only
beyond tlic epoch of the discovery of tliis part of tlie world, but far
back into historic times [i. e. historic time in generall, and probably
.

.

.

even beyond these into geologic times. A number of species of
animals seem to have disappeared from the ranks of the ci-eation
since the appearance of man in this hemisphere.
"2. The race which occupied this part of the world in remote
antiquity was in its general type the same as that which inhabited
the country at the time of the discovery by tlie Europeans."
The above completes the original data concerning the Lagoa

Santa cave discoveries.
Reports on Lund's- Collections

Most of Lund's collections passed to the Zoological Museum of the
University of Copenhagen; one of the Sumidouro cave skulls, however, was donated by him to the Historical and Geograpliical Institute
of Brazil, in whose possession it remains to this day;^ and a series of
specimens, including tlie number of more or less mineralized human

was acquired by the British Museum.
The last-named collection was briefly reported on in 1S64 as follows
by Blake :^
"In the British Museum there exist some human remains purchased with the Claussen collection, and forming part of the series of
specimens which were discovered by Lund and Claussen in their
bones,

investigations in Eastern Brazil.

"Mr. W. Davies having kindly drawn
give a short

list of

my

attention to them, I will

the specimens, without wishing to

draw any further

conclusions than that they probably belong to a period of great historical antiquity, although probably not coeval with the fossil fauna

which Lund has described in the Transactions of various northern
academies.
"L Skull of young child. This skull is brachycephalic and asymThere are evimetrical, the right side being shorter than the left.
was seen by the writer; it could be examined, however, only through the glass doors of a closet, the
which had been lost.
2 Blake, C. C, On Human Remains
from a Bone Cave in Brazil; in Jour. Anthr. Soc. London, n, 1864,
pp. CCLXV-CCLXVn.
1

It

key

of
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dent traces of parieto-occipital' flattening, which has extended above
the lambdoid and for a wefl-defined space on either side of the sagittal
Flattening on the left
suture. None of the sutures are complex.
*

side of the frontal

bone

is

manifest, indicating the direction in which

the compressing force has been exercised throughout

abnormal development
place,

show

little

No

life.

other

The molar and jDremolar teeth in
The basioccipito-sphenoid suture

is visible.

signs of erosion.

having been present, the basioccipital bone has been broken away,
as well as the right border of the foramen magnum and the right
squamosal bone. The maxilla is slightly prognathic. The skull
presents the most similarity to the skulls from Canete, in Peru,
described by Castelnau, and to some which I have seen from the
uplands of the Argentine provinces, near Rosario.
''2.

Broken maxillary

(adult?) left side.

The

first

premolar, as

well as the broken fragment of the second premolar, are the only

teeth which remain.
first

Slight erosion

is

visible

on the crown

of the

tooth.

"3. Lower mandible, left ramus. Thickly incrusted with limonite
and sand, which has filled up the alveoli. Only the first and second

molars are in place, the second being turned out of its proper inserBoth the molar teeth in
tion, as well as the first being much worn.
place are

much worn on

tlie

outer side of the teeth.

teeth, with the exception of the first premolar,

All the other

are absent.

No

marked outward or inward inflection of the angle is present.
"4. Lower mandible, left ramus. This specimen exliibits the
same general characters as No. 3, with the exception that the incrustation of limonite

is

not present.

On

the inner sides of m. 3 and m.

2,

the upper angles of the cusps have been broken away, the whole surface of the teeth being

much

worn.

M.

fracture of the alveolar process outside

1 is

it

mu»h worn, and a small
has permitted that [sic]

the two outer fangs to be elevated and dislocated from their own
proper insertions and to form by this dislocation a grinding surface.
The fu"st and second premolars, as well as the canine and first incisor,
The mental process of the j aw is high the genial
are also much worn.
tubercles distinct; and the mental foramen, not as in No. 3, filled up
with limonite. The coronoid process is high; and, although the
angle is broken away, enough remains to lead us to conjecture that
;

it

was strong and powerful.

''5. Portions of parietal bones of average thickness, incrusted with
ochreous mud.
"6. Upper part of supraoccipital bone, and lower and posterior
portions of two parietals, exliibiting the confluence of the sagittal and
lambdoid sutures. The supraoccipital bone is slightly elevated above
the level of the lambdoid suture, which, as well as the sagittal, is very
complex. There are no traces of wormian ossifications and on the
inner side of the bone the sutures are perfectly closed.
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"7. Broken glabella and fragments of nasals, as well as a piece of
the supraciliary arch of a young individual; frontal sinuses small.
"8. Distal portion and shaft of humerus, gnawn by mice and by
some larger rodent; thickly permeated by limonite.
Distal portion and shaft of humerus; young or small individno marks of teeth.
"10. Proximal end of tibia, very young individual, wanting
''9.

ual;

epiphyses; slightly gnawn by rodents.
"11. Shaft of femur; much gnawn by rodents.
"12. Proximal end of femur, including head and neck, and part
of shaft, of young individual; gna^vn by mice (Hesperomys).
"13. Distal end of femur, exhibiting frequent marks of the teeth
of

some rodent, probably one

mice {Hesferomys)

of the

mud, and with much

of the

of the small

caves, slightly infiltrated with ocherous

animal matter absent.
"14. Tibia, long fragment of shaft; few traces of rodent action.
"The following three specimens are in the same condition as the
fragments of the lower jaw. No. 3, above alluded to.
"15. Long bone (small humerus?) imbedded in limonite, which
contains many fragments of fossil shells, exceedingly difFicult of idenA specimen of Planorhis (of which fresh-water type four
tification.
existing species in Brazil are recorded by Mr. S. P. Woodward in
bis Manual of Mollusca) is recognisable, as well as the broken fragments of an elongated land-snail, probably Buliinus.
"16. Sections of three long bones, covered with sandy deposit
containing large quantities of oxide of iron (limonite); the medullary cavity of the bones being filled with crystals of carbonate of
lime.

"17. Distal end of femur, thickly incrusted with limonite, the
animal matter being absent.
"18. Head of humerus, covered with limonite."

The next mention

of the

Lund

specimens, referring to the main

part of the collection at Copenhagen, occurs in the

memoir

of

Rein-

who occupied himself for years with the study of the animal
bones collected by Lund in the Brazilian caves. In this memoir are
mentioned also the human remains from the cave of Sumidouro.
hardt,^

Reinhardt recognized that the disturbance of the primitive deposits
drawing of conclusions from
the find, nevertheless he says that the human bones resembled so
in the cave necessitated great care in the

exactly in their state of preservation those of extinct animals, that
one can not doubt that they were introduced into the cave at about
the same epoch as the latter.
Reinhardt believed also that he could
characterize the tribe from which the human remains proceeded as
one of "quite tall stature, but somewhat delicate, dolichocephalic,
I

Reinhardt,

J.,

0/ A/handlinger

e

De

brasilianske Klnoglehuler og de

Museo Lundii,

i,

i

dem forekommende

KjiJbenhavn, 1888, pp. 1-5G.

Dyrelevninger.

[Memoir read in

186G.]

En

Samling

:
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and proo;nathic; with the summit

r

bull. 52

of the skull elevated, nearly

py-

ramidal, cheek bones prominent; with the front narrow, but not
exceptionally depressed; with the interorbital space very large and

the walls of the skull very thick (up to 1 cm.). In none of the skulls
is seen any trace of an artificial deformation produced by pressure."
In 1876 the Sumidouro skull deposited in Rio de Janeiro was

The

described by Lacerda and Peixoto.^
follows

brief

report reads as

—

"Fossil slcull of Lagoa Santa, No. 7.
It is a relatively small skull
encountered with others in one of the caves of Lagoa Santa, where
existed also fossil bones of animals of species already extinct. Externally it presents a metallic, bronzelike aspect; on fracture, there is
clearly visible a calcareous alteration of the bone.
Its weight is
notable, as compared with that of other skulls which we have
described.
The zygomatic arches are broken in their middle part
and the styloids are destroyed. In the right temporal region is seen

squama

a perforation, nearly elliptical in form, involving the

of the

temporal bone and measuring 4.8 cm. in length by 2 cm. in greatest
breadth. The superior border of this defect reaches the beveled
edge of the parietal, which is intact. The aspect of the borders of
the opening, which are similar in nature and polish to the other
unfractured parts of the skull, leads to the conclusion that this defect
is not posthumous, such as appears to be true of the fractures of the
zygomatic arches, which present an entirely different aspect. The

and the characteristics of its borwas produced during life, by a cutting
instrument. Considering the relations existing between the affected
region and the brain, the wound must have resulted in the death of
The front
the individual. The skull is without the lower jaw.
is low and inclined backward as in nearly all of the skulls of the
American race; the glabella is salient, the superciliary arches very
form

of this lesion, its extension,

ders, lead us to believe that it

.

.

.

prominent, the occiput flattened to nearly vertical; the external
The
occipital protuberance is broad, plain, and very protruding.
plane of the occipital foramen prolonged forward would pass through
a horizontal line drawn from one orbit to the other. The malar
the orbits quadrangular, the parieties of
bones are prominent
the skull vertical, the mastoid processes of small size, the parietal
eminences prominent. Nearly all the sutures are consolidated, and
their serration is for the most part simple except in the posterior
portion of the sagittal, where it is complicated. There are vestiges
In the upper jaw
of two Wormian bones in the lambdoid suture.
.

exist 14 dental alveoli,

.

.

more

remains only the second
1

do

Lacerda, Filho,

e

left

or less

molar.

.

damaged; of the teeth, there
The anterior nasal aper.

.

Rodrigues Peixoto, Contribuigoes para o estudo anfhropologico das racas indigenas
Museu Nacional do Rio de Janeiro, i, 1876, pp. 03-G5, pi. iv.

Brazil; in Archivos do

9
5
3

:
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The canine fossse are but little
is heart-shaped, very irregular.
The
excavated; the occipital foramen presents oval form.
cephalic index of the skull is 69.72; its capacity 1,388 cc; its facial
ture

.

.

.

angle (Cloquet's) 67°."
Principal measurements
cnt.

Diameter antero-posterior
Diameter transverse maximum
Diameter vertical
Arc, nasion to bregma

18. 5
12.
14. 5

'.

Arc, bregma to
Arc,

lambda

13.

lambda

14.0
12.0

to opisthion

Arc, from one auditory opening to the other

31.

Basion-nasion diameter

Diameter frontal
Diameter frontal

9.

maximum
minimum

10.7
9.2

Circumference, horizontal

51.

Diameter bizygomatic

13.

Orbital interval

2.2

Transverse diameter of the orbit
Vertical diameter of the orbit

4.1

Depth

3.

5.0

of the orbit

Distance from nasal suture to nasal spine

Breadth

The
tion

is

of the nasal

4.5

aperture

-

-

2.4

principal conclusion concerning the specimen under considera(pp. 72-73) that

"the

fossil

cranium of Lagoa Santa, one of

the precious objects of our collection, approaches in

its

character-

very much the crania of the Botocudos." ^
In 1879 Quatrefages made the Lagoa Santa remains the occasion
of an extended report before the anthropologic meeting at Moscow.^
From the letters of Lund and the descriptions of the Rio de Janeiro
skull by Lacerda and Peixoto, Quatrefages arrives, after a prolonged
discussion of the case, but altogether too prematurely, it seems, at the
tics

following far-fetched conclusions:
"1. In Brazil, as in Europe, man lived contemporaneously with
divers species of

mammals which

epoch.
"2.

The fossil man
Lagoa Santa existed

are absent

of Brazil discovered

by Lund

in the caves of

certainly at the epoch of the reindeer; but,

according to the opinion of M. Gaudry, he
the epoch of the

from the present geologic

may

not have existed at

mammoth.

During his visit at Rio de Janeiro the writer was able to see the skull in question, which is still preserved
y Geografia in that city. Unfortunately the key of the closet in which the
specimen is kept had been lost, so that the specimen could be inspected only through the glass. It was
found that Lacerda's illustrations of the specimen were quite accurate. The skull is that of an adult, sex
somewhat d-oubtful either a male with submedium supraorbital ridges and moderate mastoids, or a female
with these parts above average. No primitive characteristics. Orbits small, not sharp, relatively rather
high, but not abnormally so, mesorhtny, small prognathism; upper alveolar process low, not strong. Vault
moderate in size, apparently not deformed, dolichocephalic. Supraorbital ridges moderate; do not form
complete arch. Color dark-brownish; specimen looks as if it had been treated with some preservative.
' Quatrefages, A. de, L'horame fossile de Lagoa-Santa (Bresil) et ses descendants actuels; in Izvieslia
imper. obshchestva Ijubitelei estestvoznania, etc., m, Moskva, 1880, pp. 32X-338. Also in C. R. I' Acad. Sci.,
1

at the Instituto de Historia

—

xcm,

Paris, 1881, p. 882.
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The fossil man of Lagoa Santa is distinguished from the fossil
Europe by a number of characters, the most important of

of

is the coexistence of dolichocephaly and h3^psistenocephaly.
"4. In Brazil, as in Europe, fossil man left his descendants who

which

have contributed to the formation of the present populations.
"5. Lacerda and Peixoto have with reason regarded the /race of
Botocudos as a result of a mixture of the fossil type of Lagoa Santa
with other etlmologic elements.
"6. The number and the nature of these elements remain to be
determined, but one at least was br achy cephalic.
"7. The fossil type of Lagoa Santa enters also in part into the
composition of the Ando-Peruvian populations and is found again
more or less pronounced in the littoral of the Pacific.
"8. In Peru and in Bohvia the ethnic element of Lagoa Santa
manifests its presence quite as clearly as in Brazil. Nevertheless,
(9) "it appears to have exercised a less general influence in Peru
than in Brazil.
"10. The same etlinic element is found, according to all indications, elsewhere [in America] than in Brazil and Peru."
At about this time or a little later, a new communication by
Lacerda,^ on the subject of the Lagoa Santa man, appeared.
No new facts concerning the finds are given, but the author speaks
of skulls having forms related to those of the Lagoa Santa caves

from different parts of Brazil, and especially from the shell-heaps:
"There are in the Museum of Rio a dozen skulls found by Hartt
and his assistants in the samhaquis of the Provinces Parana and
Santa Catharina. Nearly all these have a sloping forehead; there
are even some in which the front is very sloping.
The bones of the

They are all provided
with large lower jaws and with prominent and volummous cheek
vault are of a very considerable tliickness.

They

bones.

Wear

are

all

dolichocephalic and

of the teeth,

crania and considered

less

prognathic. "-

such as seen by Lund in the Sumidouro cave
by him as of special significance, was found

equally in the sarnbaqui and other

An

more or

modern

skulls.

interesting section of the paper deals with "metalhzation" of

bones. Speaking of the metalhc impregnation of the Lagoa Santa
specimens, Lacerda asks: "What space of time is necessary that
this metallic impregnation should become complete?
And has it
need of special conditions of the environment to bring it about ?
"It is not easy," he follows, "to give to-day an answer to these
questions.
What remains beyond doubt is that such a metallization
1 Lacerda, A. de, Documents pour servir a I'histoire de
Paris, 2™= ser., n, 1875, pp. 517-542.

2

do

Lacerda mentions

Muscu Nacional

the writer;
pictured.

Bresil; in

i,

Mem.

Soc. d'Anthr.

by Lacerda and Peixoto in the Archivos
The original, a piece of the vault, was examined by
with a somewhat sloping forehead, which was badly posed and

also the skull (portion) of Ceara, described

do Rio de Janeiro,

187C, p. 67.

quite an ordinary piece,
can have no claim to be considered in connection with antiquity.

it is

It

rhomme fossile du

hrdliCka]
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of bones bears relation to the presence of metallic substances in the

However, whatever
impregnation to become
complete, it is impossible to attribute on this basis any very great
In fact, it is scarcely two years ago that we
antiquity to the bones.

terrane or deposit in wliich the skulls are found.

may

be the time necessary for

this metallic

was buried in the mud on the shore of
the Marajo, at its confluence with the Amazon. In this skull also one
finds all the characteristics of metallization of the bone; the specimen
received from Para a skull that

relatively heavy, of a maroon color and has a metalHc sound.
Chemical analysis made on a part of tliis skull showed the existence
of a very large quantity of oxide of iron and also a large proportion
of alumina, two substances which do not enter normally into the
composition of bone. Nevertheless everything leads us to believe
that this skull is a relatively very recent one; its craniologic characteristics are not at all similar to those of the skulls of Lagoa Santa;
it was found in a rapidly forming estuary the age of which is plainly
less than that of the caves.
Hence metallization of bones is not at
is

all

a special characteristic of fossil crania."

Lacerda expresses no decided opinion either for or against the
acceptance of antiquity for the Lagoa Santa human remains, but
his remarks are evidence of hesitation in assuming any great age.
On the occasion of the meeting of the Congress of the Americanists
at Copenliagen, in 1883, some of the skulls and bones from the cave of
Sumidouro were exliibited by Ltitken,^ who, at the same time, gave
the principal data concerning the history of the discoveries. In the
report of this communication, we read (pp. 43-44) the following
sensible remarks:
Lund himself did not go beyond the formal statement that "the
most important criterion for fixing the relative age of these remains
is absolutely wanting, because they were not found in their original position.
Reinhardt, who had a profound knowledge of the
subject, although he did not have an opportunity to explore anew
the Brazil caves, has given the opinion, it is true, 'that there is no
doubt that the human remains were deposited in the cave at nearly
the same epoch as those of the extinct animals,' and that 'the latter
have been the contemporaries of man, at least in the last part of their
Nevertheless, I have not been able to convince myself
existence.'
that we are authorized to adopt this hypothesis other than as likely
or probable.
I know well that de Quatrefages, in his" discourse on
'The fossil man of Lagoa Santa in Brazil and his actual descendants,'
at the Anthropological Congress in

same conclusions

Moscow

in 1879, arrived at the

Reinhardt
that is to say, that the contemporaneity of man with the extinct species of animals is evident
1

as

.

.

.

Liitken, Chr. Fr., Exposition de quclques-uns des cranes at des autres ossements hiunains de Miiias-

gera6s dans

le

Bresil central decouverts et d^terres par le feu Professenr

national des Americanistes, Copenhagen, 1SS3, p. 40.
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and incontestable. However, although I do not wish to express
myself except with reserve on a question of geology, I must nevertheless acknowledge that I range myself more with the naturalists who
do not feel authorized to reach positive conclusions on the relative
age of bones, objects, utensils, etc., whiclx are found in caves, and
.which belong to different anthropologic and geologic epochs. It is a
.fact fully acknowledged by the explorers of caves, that very often
there are found in such localities most ancient remains occupying a
more elevated position than those from more recent periods, and that
the grade of petrifaction of the bones may differ even in the two
extremities of the same specimen according to whether it had been
exposed or covered, more or less subjected to the action of water, etc.
This shows what could have taken place, especially in such a cave as
that of Sumidouro, which derives its name from the periodic penetration into it of tlie waters of the neighboring lake ...
It will be
easily perceived that bones from different formations and periods
could, under such circumstances, have become intimately mixed and
could have assumed in the course of time, after having been exposed
to the same influence of water, a similar aspect and the same degree
of petrifaction."

In the remaining part of his communication, Liitken speaks of tlie
worn as are those in the Lagoa Santa skulls are found
in different primitive races.
And in conclusion he says: ''The question of the contemporaneity of man and extinct animals in Brazil
would probably not be very much cleared by new excavations in tlie
caves of that countr}^; it is necessary in advance, that the relations
between the extinct and the living fauna of Brazil be well fixed, and a
solution of tliis important question will probably be found much more
in the layers of the pampas than in the caves of the limestone hills."
In 1884 there appeared a communication on the subject of the
Lagoa Santa skulls, by Kollmann,^ who was able to examine tlie collection at Copenhagen and measured four of the best-preserved
crania.
These belonged to strong men; they are dark-brown in color,
and heavy, owing to petrifaction. They resemble one anotlier completely.
Another skull, that of a female, presents the same characfact that teeth

and the same is true of six additional calvaria.
The skuUs do not show very strong muscular ridges, with the excep-

teristics

tion of the crista infra-temporalis,

which

in all four of the

male speci-

mens is of an extraordinary development. The brain part of the crania
is very weU developed.
"The old Lagoans are in this respect equally
as well developed as our old long-headed Germans."
The outline of
the norma verticalis is a long oval.
The forehead is vertical (!).
The region of the greater wings of the sphenoid is in toto more
depressed than usual.
1

All the five skulls

Die Schadeln von Lagoa-Santa; in

(including the Rio de

Zeitschrift fiir FAhnologie. xvi, Berlin, 1884, pp. 194-199.
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are hypsi-dolichocephalic, with average lengthbreadth index of 72.2 and an average length-heiglit index of 80.2.
The face, in consequence of the, strong outstanding of the zygomatic
arches and small height, is chamasprosopic, the upper facial index
averaging 1^7
The nasal aperture is in all mesorhinic, the average
nasal index amounting to 50.2. The palate is very broad and is
brachystaphyline. All four skulls show prenasal fossae. The orbits
There is a rather strong grade of
are low, average index 78.2.
prognathism.
His determinations in regard to the racial characteristics of the
Lagoa Santa skulls agree, Kollmann states, with those of Reinhardt,
Quatrefages, and of Lacerda and Peixoto; but, "howsoever valuable
all these individual features established by means of craniology are,
much more significant still is the fact, which must impress itself upon
everyone, that the skulls from Lagoa Santa have the cJiaracter of

Janeiro specimen)

.

American

crania, the racial features of the still-living Indians."
Curiously, however, the above does not lead Kollmann to any doubt
as to the antiquity of the specimens it is for him a proof rather of
;

absence of changes in these features in America since the period of
the American diluvium (p. 206).
The measurements (KoUmann's) of the specimens are as follows:

Crania of Lagoa Santa

lo.

2

:
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therefore not only an old guest in America, but he

also furnished, already in diluvial times,

is

with the same unmistakable

he presents tliis day.
"3, These racial characteristics, it necessarily follows from this
evidence, originated even earlier.
"4. These racial characteristics were not further modified by

racial characteristics as

environment.
"5. On the basis of the above observations and from the zoologic
standpoint, a future change of racial characteristics of mankind is in
the highest degree improbable."
In the present state of knowledge of the Lagoa Santa caves

American geology, and of the
imperfect morphologic stability of the human organism, these opinions can have of course but little more than historic value.
In 1885 a brief report on the whole collection of the Sumidouro
CaA^e human remains was published by ten Kate,^ who had personally
examined all the crania preserved at Copenhagen; other bones than
the skulls were apparently not considered.
The crania were recognized by ten Kate as having close analogy
with the Indian skulls of Lower California. With the probable exception of two, all the specimens are masculine.
Their principal
material, of the Indian in general, of

measurements are as follows
Measurements of the Lagoa Santa skulls by ten Kate^

Specimen Nos.

:
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skulls are dolichocephalic, but in

one of the females the
This skull differs from the
others also in some other respects.
It is difficult to say whether it
represents an individual variation only or whether it is an evidence
that there has been a mixture of different racial elements.
However this may be, ''it is plain that if Kollmann had examined
15 instead of only 11 of the skulls, he would not have said that all
the crania belonged to individuals of one perfectly pure race, and he
probably would not have reached, on the basis of such homogeneity,
the conclusion of a great antiquity.
''Nothing is less proven than the opinion that at the epoch of the
cephalic index rises to brachycephaly.

Lagoa Santa, mixture of this with other ethnic elements had
not as yet taken place."
As to the statements of Lund, Reinhardt, and Kollmann, that the

race of

skulls of

Lagoa Santa

offer well-definetl characteristics of

crania and of those of the actual Indians, ten

Kate

says:

American
"I accept

view that the skulls of Lagoa Santa offer great analogies
with other American series, notably with the Botocudos and natives
of Lower California;" but he is not willing to admit, on account of the

willingly the

great differences in the craniologic characteristics of the different
Indians, that the form of the Lagoa Santa skulls represents the
typical

As

form

of the

American aborigines in general.
Sumidouro cave remains, "I am," says

to the antiquity of the

ten Kate, "with IMr. Liitken, rather of the opinion of those who do
not accept as yet the contemporaneity of the man of Lagoa Santa
with the extinct mammals of the Quaternary period in Brazil."

In 1887 the Lagoa Santa skulls are mentioned once more by A. de
Quatrefages in his ''Histoire generale des races humaines."^ The
author proceeds as if the antiquity of the remains was established
beyond any possible doubt.
"These ancient inhabitants of Brazil," he says, "were also the
contemporaries of now extinct species of animals; they belonged to
the geologic age which preceded ours.
The man who left his
bones in the cave of Sumidouro lived at an epoch corresponding
probably to our reindeer age."
The next communication on the subject of the Lagoa Santa human
remains is another paper by Liitken, published in the first volume of
.

.

.

memoirs from the Lund Museum. ^ It deals principally V/ith the
and with considerations relative to their age.
The conclusions concerning the latter point are simple and judicial.
history of the finds

Liitken says

"None

of the

bones found in the caves showed any effect of man's
human bones show any traces of attacks by the

activity, nor did the
1

Paris, 1887, pp. 82-83.

2

Liitken, Chr. Fr., Indledende Bemaerkninger

Samlinger.

En

Samling af Afhandlinger

e

om Menneskelevninger i BrasUiens Huler og i de Lundske

Museo Lundii,

i,

Kjobenhavn,

1888,

pp. 1-29.

:
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carnivores with whose bones they coexisted."

And, as to their
do not beheve that, on the basis of the information
relating to the circumstances under whicli the human bones were
found in the Brazil caves, mingled with the remains of mammals of
species partly extinct and partly still living, one can draw other conclusions than this, that it is i^ermitted to regard the contemporaneity
antic[uity, '^I

of the aborigines of Brazil and of a number of species of extinct
animals (Pliocene or Post-Pliocene) as more or less likely, but that
this contemporaneity should not pass in any way for demonstrated, so
it could serve as a basis of more extended conclusions."
In 1888, finally, the entire human skeletal material from the Lagoa
Santa caves in the collections at Copenhagen and also that in London
was examined by Soren Hansen.^ The principal attention is given
again to the crania, yet some remarks are devoted also to other
bones of the skeleton, which, unfortunately, are for the most part
fragmentary. Measurements of 17 skulls are given. The numbers
designating the specimens are not the same as those used by Kollmann nor those of ten Kate, and the measurements differ in some
A number of
respects from those of both previous observers.
dimensions in addition to those formerly recorded are given, as
The measurements are
the height of the skull, circumference, etc.

as follows
Measurements of the Lagoa Santa

Number;

Collection

sl'ulls

by Soren

Hansen-
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"The fossil skulls of Lagoa Santa present, with about one exception,
a remarkable uniformity. The 14 skulls of Copenhagen, that of Rio de
Janeiro, and that of London, all have the same aspect, aU are very high,
very long and have a roundish [should probably read oval A. H.]
vault.
The face is of medium breadth, the same as the orbits and
the nose. The front is not sloping, but rather somewhat pyramidal,
the supraorbital ridges are well-developed, the interorbital part is
broad and strong. The skulls are very prognathic, the subnasal part
The bizygomatic diameter is large and the temporal
especially.
root of the zygomse is very strong, producing a considerable relief
above the mastoideal region. The skulls are of a medium size, but
their state of preservation does not permit measurements of capacity,
of which a notion can be obtained only from the various measure-

—

ments.

"The lower jaws are strong, with a well-developed chin and generally
with large genial apophyses.
"According to the anthropologic terminology, the skulls of Lagoa
Santa are dolichocephalic, hypsistenocephalic, prognathic, mesofacial, megaseme, mesorhinic, and phenozygous.
The type corresponds perfectly to that of the Papuans, a fact already pointed to
for the skull of Rio de Janeiro by de Quatrefages, but still more pronounced when one regards the complete series instead of the sole
specimen which he knew. The uniformity of these skulls supports
the theory of that savant concerning the existence of a primitive
race, spreading over the larger part of South America and mixed with
other elements (brachycephalic).
''The only atypical skull from the Lagoa Santa caves is brachycephalic, but in the remainder of its characteristics, corresponds quite
well with the rest of the collection.
"The divers bones of the trunk present only a mediocre interest
and the only remarkable thing is the frequence of transitor}' lumbosacral vertebra (three times for six sacra).

members indicate small or medium stature, but
new point of resemblance to the Paj)uans.
The oleocranon cavity of the humerus is in many instances perforated.
The ulnse are somewhat incurved. The femora show a well-developed
linea aspera as well as the third trochanter.
The tibiae are very

"The bones

of the

considerable strength, a

platycnemic."
As to the antiquity of the remains, Hansen adduces (Danish and
French text) that
"The human remains were in no case so associated with the bones
of animals that one could reach a conclusion with absolute certainty
as to their contemporaneity with either a Tertiary or a Quaternary
fauna.
In the absence of all antiquities one can also know nothing
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it is

quite likely

very ancient."

simply add that the contents of
all, were so disturbed
when Lund came to its exploration that all determination of geologic
age of the skeletal remains is impossible.
''The fossil bones of Lagoa Santa were not found under geologic
conditions sufficiently clear to permit the drawing of paleoethnologic
conclusions with the absolute certainty demanded by science.
Nevertheless these remains are precious documents for the definite solution
of the great and important question of the antiquity of man, a question which l)y its delicate nature demands patience and prudence."
An additional original study of several of the Lagoa Santa crania
in Copenhagen was made by Virchow, and is reported in his Crania
Americana.^ Virchow accepts, in general, Hansen's conclusions.
He speaks of the remains only as "prehistoric," without regarding
the crania as very homogeneous, at least so far as height, orbits, and
nose are concerned, and points out on the basis of the Sumidouro
material that "We must take account of the fact that already in the
oldest settlements of the aborigines there were represented difl"erent
Not only did brachycephalic and dolichocephalic tribes exist
races.
but the regions of their distribution hw close together."
Additional references to the Lagoa Santa skulls occur in a number
of other authors, but with one exception they are without special
importance,^ The exception is Rivet's recent and able paper on
"The I./agoa Santa race among the precolumbian population of
Ecuador." ^ After giving a resume of wdiat has hitherto been published on the Brazil cave finds, and after enumerating the characteristics of tlie Lagoa Santa "race," the author shows conclusively
that crania of the same type occur in some of the prehistoric burials
of Ecuador and also in many other parts of Soutli America, from
Ecuador and Brazil to Tierra del Fuego, down to practically the
present time. The skulls of Fontezuelas and Arrecifes belong evidently, according to Rivet, to t'he same race, and he feels inclined to
add that of Miramar. As to the age of these specimens and of the
Lagoa Santa remains, the author expresses reserve.
to geologic details,

"I

shall

the cave of Sumidouro, the most important of

.

Critical

.

Remarks

The evidence relating to the Lagoa Santa material may be compared
with a considerable quantity of ore, which must pass through the
reduction process to determine its grade. So far as the records of the
Virchow, R., Crania Etluiica Americana, Berlin, 1892, pp. 32-33.
For example Gervais, P.,Zoologieet palcontologiogC'ni'rales, lr<^ st'T., Paris,lSC7-lSf>9, p. 252; Topinard
P., Elements d'anlhropologic gcncrale, Paris, 1885.
3Pavet, P., La race de Lagoa-Santa chez les populations, precolombiennes du riiquutcur; in Bull, ct
1

2

Mtm.

Soc. d'Anlhr. Paris, £m« sur., ix, fasc. 2, 1908, pp. 209-274.

BUKEAU OF AMERICAN ETHNOLOGY

180

[bull. 52

characteristics of the bones are concerned, the data evidently correspond to rather low-grade ore. In fact, owing to differences in
results reached

by the

different observers (the average

skulls being given, for instance, as 13.25 cm.

by

breadth of the

one, and as but

author), with the paucity of records on skeletal
parts other than the skulls, the data on the Lagoa Santa material
suggest the need of a thorough restudy of the whole collection, by

by another,

13.0 cm.

students employing well-tested,

modem

instruments and approved

methods.

The presence of the remains in caves is not of particular signifiWherever caves were convenient, the American aborigines, as
cance.
other primitive peoples, utilized them for habitation, shelter, storage,
ceremonies, and burial. The cliff-dwellers of the southwestern United

made

use of the caves and shelters of that region
for all these purposes, and the Tarahumare and other tribes of Mexico
do likewise at the present day.
The presence in the cave of Sumidouro of parts of the skeletons of
upwards of 30 individuals of all ages, with the bones of some still in
their natural associations, is sufhcient evidence of the fact that the
cave served as a place of burial. Whether the bodies were interred
in the accumulations in the cave or were simply deposited on the
States, for example,

not apparent. It is well known that both methods have
been employed even by a single people.
The absence from the Sumidouro cave of objects of ornament and
of implements and utensils, with the exception of one niuUer, is a
fact of secondary importance only, having little bearing on the problems of race antiquity. Objects of wood, fabrics, feathers, and other
perishable articles decay rapidly where water has free access to them,
floor is

or they

may

be carried away by running water.

Many

burials in

caves, as most of those of late prehistoric times in Chihuahua, a
number of which were explored by the writer, are lacking in objects
of art except remnants of costunxes and wrappings of the body.
The association in a single cave of human remains with bones of
extinct animals can not be regarded as establishing b}^ itself contemporaneity of the race and the animal species to which the bones
The acceptance of the theory of such contemporaneity
belong.
requires proofs that both the animal and the human bones were in
the cave before the extinction of the si)ecies represented by the
former. On this point there is no satisfactory evidence in the present
No part of the cave showed ancient deposits only; the red
case.
clay, which seemed to be the oldest and least disturbed sediment,
contained on the one hand no bones of man, and on the other held
bones of deer belonging to species still living. The extinct forms
were represented by a few bones only, and in som.e instances, as that of
the monkey, only by a piece of a single bone; and the fossil animal

1
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bones were irregular in both position and distribution, being mingled
human and with recent animal bones. These

indiscriminately with

show that the period

of deposition of the fossil

bones themprovided with both vertical and lateral
entrances and is periodically inundated, is entirely problematic;
and from such facts it follows that the assumption of equal antiquity
for the human and the fossil animal remains of the Sumidouro cave,
on the basis of their association, is unwarranted.
Wliile the presence in this cave of great quantities of shells and of
bones of animals of species still existing, which were not inhabitants
of the cave, would not ipso facto disprove the age of any other remains
therein, it indicates the possibility of a casual, though not necessarily
very recent, introduction by the elements of the fossil animal bones.
And the distribution of the modern bones over the floor of the cave
and at all depths in the deposits affords ample proof of the extensive
disturbances which have taken place in these deposits through the
periodic invasion of floods.
The strong point in the claim to antiquity of the human bones in
this cave, as in so many similar cases in South America, is their more
or less advanced alteration in color and composition, their state of
partial petrifaction, and, furthermore, their similarity in these respects
to the associated bones of extinct animals.
This question of fossilization has often proved embarrassing to anthropologists.
It is so
fraught with uncertainties that probably no responsible paleontologist would risk maintaining that two animal bones, because of
their similar color, weight, and other evidences of mineralization,
,are therefore of the same age, or even that either, by reason of these
facts

selves in this cave,

conditions,

is

which

is

necessarily geologically ancient.

But

let

a

human

bone take the place of one of the animal bones and the case seems
to assume a totally different aspect.
Its "fossilization" brands it at
once with the majority of observers as of great age. However, in the
present case the facts in respect to this point are so readily interpreted that a safe conclusion regarding the relative age of the human
remains should not be difficult.

The human bones from the vSumidouro cave present various grades
and progress of petrifaction. This is stated clearly
by Lund and also by Hansen, and indicated by Blake, but it is not

of discoloration

true, so far as

led

Lund

shown, of the bones of the extinct animals.

at one time (see p. 157) to regard the

This fact

human bones

as

derived from several periods. In this connection we have to consider
the important and oft-repeated statements of Lund that the skeletal
remains of the recent animals also showed changes in varying degrees
(see p. 157), ranging from relative freshness to a state of mineralization corresponding to that of the fossil bones of extinct species. Some
of the relatively modern species were apparently as fuUy petrified as

^
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bones of animals of

still-

existing species were evidently similar in general to those in the

human

bones, and there

is

equal justification in both cases for con-

sidering the remains contemporary with the extinct species.

In view of these considerations, petrifaction as an index
this particular cave

must

of age in

necessarily be regarded as of little value.

The potency

of mineral substances of the soil in altering bones is
very pronounced, and this potency is materially increased by the
presence of water, especially when the latter carries in solution,
as it often does, the organic and inorganic constituents favoring
f ossilization.
Such agencies are sufficient to account for the changes,
within a few centuries, observed in the human and recent animal
bones found in the Sumidouro cave. On the western coast of Florida,
as reported by Vaughan and the writer on another occasion,^ similar
agencies are causing the rapid petrification of human bones and
other objects subject to their influence, and these have produced
also in relatively recent times in other parts of America changes
in bones very much like those observed in the Sumidouro cave.
One such instance is the cranium reported from the mouth of the
Amazon by Lacerda (see p. 171), and many striking examples are
seen among the brown and blackish-brown mineralized human
remains collected by Moreno and also by the writer from the superficial

and

relatively recent alluvial deposits in certain parts of the

valley of the Rio Negro.

That the fossil animal bones from the cave under consideration
presented the same degree of petrifaction as the associated human
bones, rests only on statements and superficial evidence, but it is
quite obvious, as already mentioned (see p. 7), that petrifaction
under given conditions may proceed only to a certain stage, where it
necessarily stops or becomes exceedingly slow.
Hence two bones of

widely different ages could well present the same aspect of petrifaction, a condition wliich in all probability exists in the Sumidouro
cave.

There remain to be reviewed the anthropologic characteristics
and the first query that presents itself in this connection is. What has become of the low sloping foreheads which Lund
so accentuated in liis letters ? It is certain that none of the examples
described present any such feature.
(Pis. 16, 17.)
It may also
be asked, Where are the human bones from the five or six other
caves mentioned as having contained such remains? Also, trace
seems to be lost of the skulls from the Sumidouro cave (excepting
the specimen in Rio de Janeiro) bearing the characteristic wounds
which Lund mentioned. However, this last point is quite immaterial.
of the bones,

1

2

See Bulletin 33 of the Bureau of American Ethnology.
See chapter on The Ancient Patagonians and that or

fiie
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on the remains, a summary

may

in preceding pages,

it

;

f

of

be stated that
notwithstanding the before-mentioned differences in the published
records, the cranial type of the Lagoa Santa caves may be regarded
as in general fairly well known and this type agrees in every point
of importance with what may be considered the fundamental traits
of the American race, more particularly in the dolichocephalic strain of
that race. The opinions to this effect of Lund, Kollmann, Hansen,
as well as of ten Kate and Rivet, will doubtless stand without
material alteration. The objection of ten Kate that there is no
general American type, and his inclination toward regarding the
American natives as racially heterogeneous, views entertained also by
Rivet and many other authors, when the mass of present evidence
is carefully considered can be admitted asr true only to a certain
rather limited extent. The fact is that the American stem or
homotype is not homogeneous; it presents in different tribes and
localities the extremes of head form and also numerous other
pronounced differences.
Yet, the living Indian, as well as liis
skeletal remains, are characterized throughout America, from Canada
to the limits of Tierra del Fuego, by certain fundamental traits
that indicate unity in a more general sense of the word.
This
is not the place, however, to go into detailed enumeration and
discussion of these traits.^ It may suffice to say that they apply
especially to the facial features, the nasal aperture, the malar bones,
the maxillae, the base of the skull, the teeth; but they extend also
to certain characteristics of the vault itself, and beyond that to the
forms and relative dimensions of numerous parts of the skeleton.
This general American type is more or less related to that of the
yellow-brown peoples, wherever these are found without decided
admixture with other strains. These yellow-brown people, including the American, represent one great stream of humanity. In this
way it is explainable how the crania from Brazil, and again those of
southern California, with still others, have been found to present
resemblances to the Polynesians, or even to some of the less negroid
Melanesians; it is a basal or souche relation, and the Americans
may well be wholly free of any connection, except the ancient
parental contact, with these branches.
Besides agreeing closely with the dolichocephalic American type,
which had an extensive representation throughout Brazil, including
the Province of Minas Geraes, and in many other parts of South
America, it is the same type which is met with farther north, among
the Aztec, Tarasco, Otomi, Tarahumare, Pima, Californians, ancient
Utah cliff-dwellers, ancient northeastern Pueblos, Shoshoni, many
of the Plains Tribes, Iroquois, Eastern Siouan, and Algonquian.

which has been given

'

See

symposium on

origin of

American

aborigines, in

Amer.

AntJir., n. s., xiv,

No.

I,

1912.
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But it is apart from the Eskimo, who form a distinct subtype of the
yellow-brown strain of humanity. Outside of the features assimilating them with the American dolichocephalic Indian t3^pe, the Lagoa
Santa crania appear to present no characteristics whatever that
could be regarded as more than individual variations.
Of the other parts

of the skeletons there

is

unfortunately only the

Hansen, but what he has said agrees with the
prevalent holocene American type and suggests no geologic antiquity.
The assumption of racial kinship between the Lagoa Santa crania
and the negroid Papuans is not justifiable. Resemblance of the
vault is a character the value of which is as yet imperfectly understood, but within certain limits is not great; it alone, save in ver}''
exceptional circumstances, can not be regarded as decisive in racial
brief description of

differentiation.

In view of

all

the above facts and considerations,

human remains from

it

seems quite

Lagoa Santa caves can
not be accepted, without further and more conclusive proofs, as
evident that the

the

belonging to a race wliich lived contemporaneously with the extinct
same caves and there is no rehable
foundation in the remainder of the data relating to the specimens on
which such geologic antiquity could be based.
species of animals found in the

;

THE CARCARANA BONES
Historical Notes and Previous Observations

In 1864 F. Seguin, a collector of and dealer in fossils, brought to
Buenos Aires some fragments of human bones, wliich he said were
found in the Pampean deposits of the banks of the Rio Carcarana,
about 25 leagues north of Rosario in the northern part of the Province
Buenos Aires, together with bones of the fossil bear and horse.
The find is mentioned for the first time in. 1865 by Burmeister.^
who, however, was not permitted by Seguin to see the specimens. A
little later they were sent to France and were eventually bought, with
the rest of the Seguin collection, by the Museum d'Histoire Naturelle
in Paris.
In 1869 they were mentioned, and 1873 briefly described,
by Gervais;^ in 1874 the find was discussed by Moreno;^ in 1875 and
again in 1879 by Burmeister;* in 1881 they were reported with further
of

1

Burmeister, G., Lista de los mamiferos

Buenos

Aires,

i,

1864-65, p. 298.

Paris-Buenos Aires,

Pampeeime,

etc., in

See

also,

1881, pp. 374-377;

Revista del

Museo

de

fosiles del teireno diluviano; in

Ameghino,

F.,

La

del Museo Publico
hombre en El Plata,

Anales

antigiicdad del

Lelimann-Nitsche, R., Nouvelles recherches sur

La Plata,

xrv,

Buenos

la

de
n,

formation

Aires, 1907, pp. 209-213.

Gervais, P., Zoologie et paleontologie generates; Premiere s^rie, Paris, 1867-69, p. 114; by same author,
Debris humains recueUlis dans la Confederation Argentine avec desossements d'animaux appartenant a
2

des especes perdues, in Journal de Zoologie, n, Paris, 1873, pp. 231-234, figs. 1-4, pi. v.
3 Moreno, F. P., Noticias sobre antigiiedades de los Indios, del tiempo anterior k la Conquista,

Academia Nacional de Cicncias de Cdrdoba, i, Buenos Aires, 1874, pp. 130-149.
* Burmeister, G ., Los caballos f6siles de la Repiiblica Argentina; Buenos Aires, 1875, pp.
same author, Description physique de la Republique Argentine, Buenos Aires, m, 1879, pp.

BoleUn de

etc.; in

la

76-78; and,
41-42.
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were touched on by Roth ^ and,
finally, in 1907, an account of the find was given by Lehmann-Nitsche.^
In his first communication on the subject(1865), Burmeister merely
mentions the alleged find and his unsuccessful efforts to examine the
details

by Ameghino;^

in 1907 they

bones.

In his first note on the find (1869) Gervais also restricts himself to
a simple mention of the bones and Seguin's informatic^n concerning
them, but besides other remarks, makes this reference to the mingling
of the human with fossil animal bones "I leave it for others to decide
:

whether there has not been some redistribution of earth sufficient to
Nor is he less guarded in 1873, when the
explain such a mingling."
first description of the Carcarana specimens appears from his pen.
"The hviman bones, which constitute part of the second Seguin collection, are quite numerous, but they are reduced for the most
part to slivers. Among them are fragments of skulls, portions of the
long bones, and some phalanges, the latter being mostly wellpreserved.

.

.

"These bones show two different varieties of coloration. Those
of lighter color were scattered over the surface of the ground, having
been removed from the deposit in which they lay and washed by
The
water. The others, of brown color, were still in the ground.
piece of a femur, already partly exposed
half that

was exposed and dark in the

when

found,

is

light in* the

other.

"The

teeth or parts of teeth found with this skeletal debris are not
They conless characteristic and indicate at least two individuals.
more
or less
case
is
in
every
The crown
sist of incisors and molars.

worn

off,

and the

incisors in particular

versal wear, such as

is

show

in this respect the trans-

We possess

peculiar to primitive races.

about

this publi30 of these teeth, several of which are shown in
cation" (see fig. 43).
Seguin encountered also on the Carcarana, "in common with the
osseous debris mentioned above, stone implements comparable in
certain aspects with those that characterize the paleolithic epoch in
Europe. Specimens numbered 1, 2, and 4 are of quartzite; number 3
.

.

.

of chalcedony.
The last three pieces
are quite comparable
with well-known forms; they also indicate a rather recent epoch, but
they should be compared with implements of the same sort that are
still used by some South American tribes, or with those which they
employed before the Conquest."
is

.

.

.

Ameghino, F., La antigiiedad, etc., n, 1881, pp. 514-52G.
Roth, S., Ueber den Scliildol von Pontimcio (richtiger Fontezuelas); in Mitfh. anat.Inst. Vesalianum
zu Basel, 1SS9, pp. 6-9; also in Lehmann-Nitsche, Nouvelles recherclies, etc., 1907, pp. 470-477.
3 Lehmann-Nitsche, ibid., pp. 212-213.
1
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The illustrations given by Gervais show nine teeth, all of very
ordinary form and size, and all somewhat worn (fig. 43), and four stone
implements, more or less identical in form with quartzite implements
from the Argentine coast (see section on Archeology).
F. P. Moreno, one of the

most experienced

of the Argentine

men

of

science, referring in 1874 to the alleged finds of the

remains of ancient
man in Argentina before that time, voices his doubts much more freely
In the soil of the Province of Buenos Aires, above all in the banks
of its numerous arroyos and lakes, there are discovered from time to
time vestiges which indicate the existence of indigenous man anterior
to the Conquest.
"These vestiges, which represent fragments of domestic objects and
some weapons, belong undoubtedly to the epoch of modern alluvia.
'

'

Fig. 43.— Teeth from the Carcarafia skull.

(After GcrvaLs.)

Various authors have believed, nevertheless, that the}' should be
assigned to an age contemporaneous wdth that of the great extinct
American mammals; but the existence of Quaternary man in the
Argentine territory is not yet certainly proven.
"The discoveries which have been made in the Pampean strata
during the last years are isolated and the human remains obtained
have been brought to light by persons who are strangers to paleontology and little prepared for dealing with the problems of tlie
j)ampas, and although these persons assure us that the remains were
fountl mingled with tlic bones of the glyptodons and mylodons, we are
not justified in attaching much importance to this circumstance.
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"Many times the bones of these animals are encountered in what
were originally Pampean deposits, but which have been moved and
reaccumulated along the banks of the streams; or they are found
interred in the vegetal soil mixed with sand from the channels of
I myself have gathered bones of a mylodon, which,
those streams.
displaced from the great Pampean mass, have been brought into such
accumulations in the way just named.
"The main reason of the announcements of such discoveries
is, I am forced to say, the avidity with which certain persons, particularly those who in the Province of Buenos Aires occupy themselves with
the collection of fossils for sale, desire to discover fossil man in the
Kelying on the great similarities of the works of the primi-

pampa.

man

in Europe and those of the present natives in some parts
South American continent, they believe themselves authorized
in attributing the remains of the work of man distributed along
the banks of the streams and lakes as well as among the sand dunes
of the Atlantic coast, to an epoch contemporaneous with that of
I, myself, have had occasion to examine,
the cave man in Europe.
although without much detail, the remains of the skull of an individual said to be fossil and alleged to have been found beneatli
the carapace of a glyptodon; but these remains had a great resemblance to some crania of the Tehuelche Indians of the period before
the Conquest collected by myself along the southern bank of the
Rio Negro.
The wear of the teeth of the specimen, as well as
that of the teeth pictured and described by Gervais (1S73) is also
characteristic of the Rio Negro skulls which I have mentioned
and of those of the other primitive (but not fossil) races of our
land.
I believe that the remains and objects described by Professor
Gervais and belonging to the collection of fossils which Seguin
sokl to the Museum of Paris, as well as the other human remains
which, as I said above, I had the occasion to examine, belonged to
some of the tribes which inhabited these regions before the Spanish
tive

of the

occupation.

"Leaving aside, then, finds which prove only that man
[p. 132]
was here a witness of the formation of the last alluvial deposits,
it is necessary that there be discovered in abundance and by competent
persons, human remains, together with products of man's industry,
in diverse parts of this Province, in undisturbed deposits.

"The

objects encountered

up

to

this

moment by

.

.

.

the persons

alluded to, and those which I myself have gathered in some of my
excursions in search of fossil mammals, show the domestic and
industrial status of those who first peopled our territory, namely,
the bellicose Querandi, who inhabited the site where, in 1535, Buenos

was founded, and who were forcibly expelled from
by the first Spanish expedition."

Aires

their lands

:
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And shortly afterward (1875) Burmeister expresses liimself in
much the same vein as Moreno:
"Some collectors have mentioned fossil remains of man extracted
from the Pampean deposits, and they have even shown some of
these to me, representing them as found in connection with fragments of Megatherium, Glyptodon, and other fossils of the antediluvian fauna of the pampa. I frankly confess that I do not find
myself very much disposed to believe the affirmations of these
because they know very well, through communicating
persons, the scientific value of the discovery of fossil
difl'erent
with
make their collections only with the intention
as
they
and,
man,
believe with reason that there will be a large
them,
they
selling
of
augmentation in the price if they can present among the objects
they offer to the curious some rarity of the first order. Thus Seguin^
who carried collections of fossil bones to Paris, had no other
intention than to sell them; he was in the past a confectioner,
collectors,

Bravard in making these collections
with
of the discoveries of fossil bones
in France has acquainted Seguin with
the great value that they might acquire. He tried to augment,

and he followed the example

of

when he comprehended the
The fame
the same.
made by Boucher de Perthes

possibility of earning a fortune

.

.

.

for this reason, the effect of his

new

collection, bringing his fossil

bones to Paris and including with them the

man

of the

first

examples

of fossil

pampa."

In 1879, in the third volume of his Physical Description of the
Argentine, Burmeister returns once more to the subject in the
following words

"The fossil bones described by Gervais [Jour, de Zoologie, ii,
232] have been found in a deposit of gravel on the banks of the
Rio Carcarana, north of Rosario, at a place where excavations
were made for a bridge of the Central Railroad. I have received
locality, tlu'ough the kindness of the engineer charged
with the construction of the bridge, a very numerous collection of
bones from the same gravel, but without any human remains.
The collection comprises a large quantity of bones of deer, all of
a very fresh aspect and well conserved; and, as these animals belong
I can
to the superior level of the diluvial formation, ...

from the same

any
more
ancient species, but these are rare in comparison with the numerous
fragments from more modern ammals and their origin is problematic.
I have received from excavations made in the same layer
a fragment of a skull of Tyyotherium from a very young individual
and as this species is evidently from the diluvial deposit and very

not concede to the
greater antiquity.

human bones

that

came from the same

layer

It is true that there are also bones of

rare in this gravel, I

am

disposed to believe that

it

had been trans-

"
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ported from a more ancient stratum by running water, which
deposited the entire layer of gravel. The same remark may be
applied to the bones of the Ursus honseriensis, which Seguin, the
same who made the fortunate discovery of the human bones, found
mingled with the latter; as there were found only very few
fragments of the bones of the bear, I prefer to believe that they
were not in their primitive position, but that they were detached
... I prefer to believe
from another more ancient stratum.
that these bones [those of the fossil bear and the Typotherium]
came from another deposit and were transported by the current which formed the gravel, and which mingled the bones
of animals of more ancient formation with those of man which
belonged to one more recent. My opinion is strengthened by
the presence of objects worked by the hand of man found by
Seguin in the same gravel. These objects are entirely similar to
analogous objects worked by the Indians existing before the Conquest. The bones and the debris of examples of ancient Indian manufacture have probably been washed out from an ancient Indian tomb
by modern currents of fresh water, and I do not see, after having
ascertained their complete resemblance to similar objects found in
the cemeteries and tombs from the period before the Conquest,
any cause for attributing to them any greater antiquity.
An entirely different view of the subject, however, is taken two
years later by Ameghino,^ who saw the bones in Paris. He has
nothing at all to say as to their anatomic features, nor was any
chemical examination made to determine their "fossility," but he
endeavors to sustain and to define their antiquity.
He states that, owing to Seguin's death, the exact location of the
find was never ascertained; it was "on the borders of the Rio CarA manuscript catalogue of
carana, a few leagues from its mouth."
the collection, at the Paris Museum, contained the following data:
"Human bones collected near the Rio Carcarana, in the same soil
as the bones of various fossil animals (liorse, bear, etc.), which appear
contemporaneous with the latter; parts of the skeletons of four individuals; portions of upper and lower jaws, with teeth; various portions of skulls; 32 isolated teeth; various parts of the vertebrae,
ribs, bones of the limbs (long bones and phalanges), etc.
"Also a large number of fragments of bones still enveloped in
matrix (gangue) analogous in character to that which contains bones
of various fossil animals.
"Knives and other cutting instruments, manufactured in ancient
times by man, and discovered in the same deposits in which were
found the above-mentioned bones, as well as those of various other
animals."
,

>

See

La

antigiiedad, etc.,

ii,

1881, p. 514 et seq.
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The examination of the specimens showed Ameghino that the
stone implements had ''suffered absolutely no alteration of surface,"
and that they were "very well made, approaching, particularly in
one case, recent forms,"

From

this,

and from the nature

of the

material of which three of the four implements are made (i. e.,
quartzite, the source of which is in the Sierra Tandil, 120 leagues

deduced that ''the stone implements brought by
Seguin to Europe must have been encountered within the limits
of the Province of Buenos Aires, and they proceed, without doul)t,
from the black earth of the surface. This, however, does not necesThe worked
sarily impugn Seguin's honesty; he was only mistaken.
superficial
layer
and
have been
tumbled
from
the
stones may have
collected.
deposits,
where
they
were
Pampean
transported onto
Seguin,
But the same thing did not happen with the bones.
could
hardly
have
committed
such
fossils
for
20
years,
who collected
an error."
distant), Ameghino

.

.

.

./

.

.

.

The bones, Ameghino continues, show different colors many of them
;

are in part or wholly bleached, indicating partial or complete exposure
above ground. Some are still enveloped by the earth. On the

banks of the Carcarana there are distinguishable only two entirely different strata, the thin, black, superficial, vegetal (40-60 cm.), and
The vSeguin
the reddish Pami)ean argillaceous sediments underneath.
which
proves
that
they were
specimens show the yellowish color,
bones
Some
of
the
are light,
derived from the Pampean deposits.
sUicates;
others
are
carbonates
or
they lay in ground without
fragile
infilbecame
considerably heavier they, though in the same terrane,
trated with carbonate of lime and others show in part one, in part

—

—

;

the other,

of

these

characteristics.

envelops some of the specimens

same

is

the

The earth that

Pampean sandy

still

clay,

partl}^

and the

found in their medullary as well as in their interstitial caviIn some cases the adhering earth is hardened to tosca. "The
ties.
presence of tosca, which adheres strongly to the bones, and which
also fills all the cavities, constitutes itself an incontrovertible proof
of the anti({uity of these bones and of their contemporaneity with
is

the great edentates of the

Pampean

fo^-mation."

(P. 523.)

bear present, Amegliino says, the same
The surface of many of the human
characteristics as those of man.
skeletal parts show a number of impressions which were recognized
as due to gnawing by extinct animals (?) belonging to the genera

The bones

of

the

fossil

Hesperomys and Reithrodon; and the bones of the bear show similar
marks caused by gnawing. "It is evident that the Hesperomys and
the ReitJirodon have gnawed only fresh bones, a condition from which
it is concluded that the man and the bear who left the osseous remains
but furthermore that they died within a very short interval of each other,
(P. 524.)
if not at the same moment."

in this locality were not only geologically contemporaneous,
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"The human bones encountered by Seguin in the Province of
Santa Fe are as fossil as the skeletons of the glyptodons, taxodons,
and mylodons, which are to-day being exhibited in the principal
museums of the world." (Pp. 524-525.)
The author then proceeds to estabUsh the horjzon

of the

Pampean

His decision is that they came
from the reddish vSuperior Pampean and belong to the same geologic
horizon, slightly more or less, as the human bones found at the
Arroyo Frias, near ]\Iercedes.
In the same general neighborhood from which the Seguin collection came were found a number of other species of fossil animals,
hence "the man whose remains Seguin encountered was contemporaneous with five genera and seven species of extinct mammals,
namely, the Arctothcrium honseriensis, the Hydrochmrus magnus, the
Mastodon, an equid, the Megatherium americanwn, the Lestodon tri(P. 526.)
It would appear evigonidens, and the Euryurus rudis."
dent from the above that Seguin's death and his withholding the
information as to the exact locality of the fmd, did not matter much
formation in which the bones hiy.

after

all.

Roth,

who

occupies liimself briefly with the Seguin collection in

KoUmann (1889), brings forth no facts touching directly
on the human bones sold by Seguin, but questions the opinion of
Burmeister that the bones came from a gravel deposit. He says:^
liis

letter to

"The opinion of Doctor Burmeister concerning the find of Seguin,
given on page 42 in the third volume of the Physical Description of
the Ai'gentine Republic, is not justified.
Burmeister believes that
the bones of the fossil bear may have been removed by water from a
more ancient stratum and then deposited wath human bones in a layer
of gravel.
It is not likely that the water has torn from the hard loess
J/
a certain number of the bones of the bear {Ardotherium) to transport
them into another place and there unite them; besides which, in the
region cited, the borders of the Carcarana, there does not exist any
layer of gravel.
I know perfectly the place where the railroad from
Rosario to Cordoba crosses the Carcarana. The banks consist of loess
belonging to the Intermediary Pampean formation. Above there
exists a thin layer of humus and down below, in the bed of the
stream itself, there are found from place to place deposits of an
altogether insignificant extent of mud and of triturated calcareous
concretions.
Had Seguin, instead of finding the human bones in the
loess gathered them in these deposits, everyone who knows Pampean
fossils ^vould have seen at once that the debris did not come from
the Pampean formation; but if these bones were really discovered
in the loess traversed b}?- the foundations of the bridge, they belong
to the Intermediary Pampean strata.
Consequently,
.

1

Ueber den Schadel von Pontimelo

Basel, 18S9, p.

2.

(richtiger Fontezuelas)

;

.

.

in Miith. anat. Inst.

Vesalianum zu
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without leaving place for any doubt, the human remains found on the
borders of the Carcarana are fossil and are derived at the least from the
yellow loess, and it may also well be that they come from the Intermediary Pampean formation (brown loess)."
Finally Lehmann-Nitsche (1909), notwithstanding the facts that he
has not seen the material and that he knew of the objection to the
theory of antiquity of the Seguin specimens by Moreno andBurmeister,
declares that "the fossil nature of the human debris from the banks
of the Carcarana can not be questioned."
And further on (p. 213) he saj^s, following his quotation of Roth's
above-given remarks: ''Consequently, without leaving place for any
doubt, the human remains from the border of Carcarana are fossil
and come at least from the yellow loess, and it may well be possible
that they proceed from even the Intermediary Pampean (the brown
In an even more recent publication^ this author still conloess.)"
siders the Carcarana bones as belonging to the Superior Pampean.
Critical

Remarks

The foregoing details are given because they relate to the first alleged
discovery of ancient man in Argentina and also because this case is
typical of practically the whole line of subsequent reports on the
subject of early man in that country, as regards the defective nature
of the basal facts, the frequently arbitrary treatment of the evidence
that exists, and the strained reasoning indulged in on the basis of
this evidence.

The

actual facts of the Carcarana evidence

resumed
1.

may

be

critically

as follows:

The geographic data concerning the Carcarana

find are unsatis-

enough for a case of any importance.
Direct geologic data are entirely wanting and the circumstantial

factory, not precise
2.

evidence
3.

is

inconclusive.

The bones were gathered by

a nonscientific collector,

whose

discrimination regarding the essential details of the discovery at best
would be open to doubt. The further fact that the presence of fossil
human remains, in the knowledge of the collector would heighten the

value or facilitate the sale of the collection of animal bones can not
be disregarded in the case of one who collected only to sell.
4. The quantity of human bones, with the statement in the catalogue of the collection that they were parts of four skeletons, points to
the probability that the remains were derived from either several contiguous burials, or from a common secondary grave of a number of
individuals; such graves were quite common in recent times farther
south in Argentina. The facts that the bones were in fragments or
1

Lehmann-Nitsche, R., El hombre

pp. 363-366.

f6sil

pampeano; in Bol.

Ofic.

Nac.

Est.,

La

Paz, Bolivia, vi, 1910^
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human frame,

and yet comprised only small portions of the skeletons, indicate exposure of the bones, their fragmentation tkie to exposure, and perhaps
other agencies, and either their removal from the original site, winch
could have been effected by running water, or the removal of the
many missing parts, probably by the same agency. A possible
alternative agency would be some great local disturbance, hard to be
imagined, causing the fragmentation and the removal from situ of
many of the broken parts of the skeletons.
5. Some of the bones were seen still embedded in, and others with
the cavities filled by, Pampean loess, which in some instances was
hardened to tosca. The presence of neither of these materials can
be C9nsidered as proof of antiquity of the skeletal parts. Bones
buried primarily or secondarily in loess (they could not well be
buried elsewhere in the regions in question), on the disappearance of
the marrow, especially if the bones be broken, become surrounded
and filled with the material in which they lie, whatever may be its age.

They may become thus

and surrounded even if lying
mixed deposit of loess and gravel.

filled

especially at the edge of, a

in,

and

How-

bones in this case to gravel is entirely uncerand speculations on the point would be vain. Finally, if the
loess carried moisture and lime salts, as it generally does in eastern
Argentina, on drying some of it would turn to more or less compact
cement, which would adhere to the bones. This would not be real
tosca, such as exists already concreted within the loess, though this
ever, the relation of the
tain,

circumstance is not of great importance.
6. The bones of fossil animals found with the human bones are
nowhere referred to as skeletons, or even as the larger undisturbed
parts of the skeletons, of these animals.

They were,

such, or the fact would surely have been mentioned and
;

parts, they could easily

place

by

not
only isolated

it is plain,
if

have been removed from their original resting
and deposited in contact with the human

torrential waters

bones.
7. The ''fossiUzation" of the human bones has been estimated
without actual tests, leaving the subject in uncertainty. But
even real mineralization, as mentioned in other parts of this report,
is more a criterion of conditions than of age.
8. The implements stated explicitly by Seguin to have been found
with the bones are such as were used by the Indians of other parts of
the Province of Buenos Aires. No. 1 is not only identical in form
with that found by Ameghino in the superficial layer at Lujan, but
also with several brought by the writer from the coast of the Province.
9. The marks on the bones may well have been made by rodents,
for markings of such origin are very common in Argentina, but it can
21535°— Bull. 52—12
13
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made only by

certain species of ancient rodents.
10. The contemporaneity of bones of fossil animals found m the
same general region with the human bones under consideration lacks

substantiation.
11. Finally, morphologically the Seguin human bones offer, so far
as shown, nothhig indicating primitiveness of form or great age.
On the basis of the above facts the inevitable conclusion is that the

Carcaraiia

human remains should cease to be
man of geologic antiquity.

cited as representing a

South American

THE ANCIENT PATAGONIANS
History and Observations on the Specimens

At the meeting of the Anthropological Society of Paris, July 1,
Moreno read a communication on "Two prehisThis report marks the
toric skulls brought from the Rio Negro."
1880, Francisco

^

beginning of the written history of the so-called

Patagonian

fossil

crania.
Sr.

Moreno's communication was as follows:

''The two skulls come from the ancient cemeteries of the Rio
Negro. They are representatives of races anterior to the Spanish
conquest and already extinct before that time.

which presents pathologic features, was exliumed by
a layer of sandy, yellowish clay, which forms the ancient
alluvia of the Rio Negro and appears altogether similar to the Quaternary loam of the pampas. This layer is not continuous, but occurs

"The

calva,

me from

in knolls (mamelons) or ridges,

which resemble old and but

slightly

elevated islands or banks of an ancient delta. Near this skull I found
no bones of extinct animals, but, at the distance of some hundreds
of meters, I came across a few fragments of the carapace of a glypto-

which presented the same external appearances as the human
The color and the condition of the latter are quite the same
as in the majority of Quaternary remains.
The second skull is more modern but still very ancient I extracted
it from the ancient dunes, formerly mobile but now fixed, which in
the past lined the islands of the old stream at its former mouth near
Carmen. The first skull lay at a depth of nearly 4 meters, the second
The latter specimen is deformed in the
at 2 meters, p] in the sand.
Aymara fashion and shows some scraping below the parietal.
doii,

skull.

'

;

'

iMoreno, F.
S&T.,

m,

P.,

Sur deux cranes pr^historiquesde Rio-Negro; in Bull, rapportis Socd'Anthr., Paris, 3<^

1880, pp. 490-497.

[2 In answer to the question by Hamj' as to the exact nature of the deposits in which tliis second skull was
found, Moreno states in another part of the paper (p. 495) that the deposits are "ancient dunes, now solidified [this should be understood to mean settled, fixed, not solidified like stone.— A. H.], close to the ancient

islands of the Rio Negro.

The

error in one of these figures.]

skull

was found

at a depth of 10 feet, in violet sand."

There must be an
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two races which,
Negro near the ocean.

skulls are not the representatives of the

in former times, inhabited the region of the Rio

"In the ancient cemeteries are found several cranial forms. The
most ancient is that represented by the above-mentioned calva.
^

This race lived, I believe, in the glacial time of Patagonia, which
however, is more recent than the glacial epoch of Europe.
"Afterward (but not very long after, I believe), there comes a race,
Neanderthaloid in type, very similar to the Botocudo.
.

The

.

.

skulls of this race are interred in the ancient dunes.

"Still later there appeare a cranial

and with the posterior or

type with marked prognathism,

rounded instead
There are normal as well as

occipital part of the skull

of being very elongated.

.

.

.

deformed (fronto-parietal compression) crania.
"The type known under the name of Aymara is seen afterward (of
this I have found more than 100 skulls); the specimens belonging to
It is diflicult to say whether this is conthis type are all blacldsh.
temporaneous with or slightly subsequent to the just-mentioned flatheads, of which one can see about 50 representatives in the Archeological Museum of Buenos Aires.
"The most modern types in the valley and those which are perpetuated to this day, are those of the pampas, and the Patagonians or
Tehuelches, with brachycephalic skulls that are generally deformed

by

flattening of the occiput.

Some

of the crania of these races are

found painted red."

The foregoing report

of Senor

Moreno occasioned considerable

discussion.
]\Im. Bordier, Bertillon, and Broca considered the lesion of the firstmentioned skull evidently syphilitic.
Topinard remarked that the specimens "are the most authentically
ancient skulls which we loiow from America.
Both come
from the alluvia of glacial origin, of the Rio Negro; it is understood,
however, that the term 'glacial' does not signify anything analogous
in that country to the glacial epoch in Europe.
We are still ignorant
of even the rudiments of the chronology of the terranes and the
faunae of the Argentine Republic and Patagonia.
Nevertheless, there
.

.

.

some reason to believe that the alluvia, the 'river beds' of the
English, possess in these countries considerable antiquity and anteis

date by at least some thousands of years the Christian era." Both
of the skulls "are artificially deformed, and one, especially, presents
the classical, elongated, cylindric, low deformation, with its two characteristic, frontal

and postbregmatic, depressions, known under the

term Aymara.

"The other skuU, found by M. Moreno
is

also

15 feet beneath the surface,

deformed but the type of the shaping
1

The author speaks only

is

different.

of those in the valley of the

Rio Negro.

It is

not the

:
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ordinary Aymara type, but a frontal deformation inclining gradually
from, the lowest part of the front to the vertex, similar to the ToulouSome
sian deformation recently presented before you by M. Broca.
one remarked a while ago that this skull shows Neanderthaloid characters; this

Hamy

is

an

error, it is

deformed."

said the black skull recalls, trait for trait, the crania of the

Aymara.
Finally, Broca expressed the opinion that "it is necessary to be
reserved in regard to the geologic chronology of America in general

and

Notwithstanding
South America.
would be of great interest to know to what epoch the deformed
of which Hamy has just spoken and the form of which appears

especially that of

.

.

.

this, it

skull

to

me

characteristic, belongs."
Critical

The foregoing

Remabks

citations include about all the information extant

Negro "fossil" crania. Nothing further concerning the specimens was published by Moreno.
Nearly 10 years later the finds under consideration were mentioned
by Ameghino,^ who, however, attached to them but little importance.
In his work on the fossil mammals o^ Argentina he refers to them as

relating to the Rio

follows

"It seems that sites belonging to this epoch (Mesolithic) exist also
at the southern extremity of the Province, in the valley of the Rio
Negro, and the famous 'fossil' skull Moreno referred to in the Bulletin of the Anthropological Society of Paris came probably from one of
Moreno said that he found the skull in a deposit of Pampean
these.
loam (arcilla pampeana) in the valley of that river, and that he also
obtained from the same some scales of the carapace of a glyptodon.

no vestiges of Pampean terrane in the entire lower
course of the Rio Negro, nor has there ever been encountered, to my
The skull
Icnowledge, the smallestfragment of a carapace of a glyptodon.
doubt to
without
belong.s
in question shows by its f6ssilization that it
calcareous
bone
and
a very remote epoch, but the general state of the
incrustation which it presents on its endocraneon surface, together
But, there

with

its

exist

texture and ashy color, locate

it

conclusively

among

objects

derived from the Post-Pampean, and
greatest, may reach the Mesolithic epoch."
I^ehmann-Nitsche, in his work on the Fossil Man of Argentina,
makes no mention of the skulls under consideration and does not
even refer to them in his bibliography, evidence that he does not conin all

probability

its

antiquity,

if

any relation to the Pampean deposits.
The writer himself has not seen the skulls and can not speak of them
at first hand, but Senor Moreno, now a member of the Chamber of

sider the specimens as having

I

F., Contribucion al conocimiento de los mamlferos fdsiles de la Republica Argentina;
Academia, Nacioml de Ciencias de Cdrdoha, vi, Buenos Aires, 1889, p. 52.

Ameghino,

A<Aai de

la

in

hedliCka]
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Deputies and one of the most deserving men of Argentina, does not
regard them, judging by expressions conveyed in conversations with
him, as of great antiquity. The writer's visit to the valley of the
Rio Negro resulted in confirmed skepticism as to any considerable
age of any of the remains from that region. The present low, broad,
flat, alluvial valley of the lower course of the river is evidently of
recent formation; it is subject to occasional great inundations and
in all probability its superficial deposits have been repeatedly disturbed or even wholly rearranged.
The incomplete condition of the two crania under consideration
and their isolated position indicate a reinterment.
The depth at
which the}" were found, in the unstable deposits of a powerful river,
is a factor of but little chronologic value.
The artificial deformations of the crania are evidently only varieties of one form, the
Aymara, and connect them with the native group which occupied the
region and practiced similar deformations up to historic times. ^ The
alterations in color and other marks of mineralization of the specimens distinguish them but slightly from those of the shallow burials
in mud at the Laguna de Juncal, south of Viedma.
Numerous skulls
and bones from the latter place were collected by the writer and are
mentioned in some detail in another part of this paper (see p. 298).
The unstable nature of the deposits of the Rio Negro and the great
power of the river in periods of flood, were well illustrated during its
last great inundation, somewhat more than 10 years ago.
The
waters destroyed the town of Viedma, washed out and carried away
bodies from cemeteries, and caused many changes in the surface of
the valley.
In view of the facts presented above, it seems that the two "fossil"
Patagonian skulls have no solid claims to geologic antiquity, the
probability being strong that these crania belonged to relatively
recent Indian occupants of the region.

THE ARROYO DE FRIAS FINDS
HISTORICAL NOTES AND PREVIOUS OBSERVATIONS

In 1875 F. Ameghino reports the second find of
in Argentina.^

He

fossil

human bones

says:

"In the small brook of Frias, on the outskirts of Mercedes, at the
distance of 20 leagues from Buenos Aires, I found numerous fossil
human bones, which lay at a depth of 4 meters in undisturbed Quaternary terrane. I found some of these in the presence of Prof. G. Ramorino and of many other persons, mingled with a great quantity of
charcoal, baked earth, burned and striated stones, arrow points, flint
Compare chapter on Homo pampxus, p. 289.
In his Notas sobre algunos fdsiles nuevos encontrados en la formacion pampeana, Mercedes,
in the Journal deZoologie, Paris, 1875, pp. 527-528.
1

2

1S75,

and
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and knives; and there were also a large quantity of bones
belonging to about 15 species of mammals, in a large part extinct,
such as Hoplo2)horus omatus (Burm.), Hoplophorus Burmeisteri (Nob.),
Lagostomus angustidens (Burm.), Canis protalopex (Lund), Eutatus
chisels

Seguini (Gerv.), and Triodon mercedensis (Nob.)."
In 1881, in the second volume of his La Antigiiedad del

Hombre

en El Plata (pp. 377-380), Ameghino speaks again of the discovery.
He says, "In February, 1872, in the vicinity of Mercedes, I came
across fragments of the carapace of a glyptodon, piled up by human
hands, wliile at the same time I found on many fossil bones of animals
signs of percussion, lines, grooves, and incisions, evidently produced

by the hand of man.
"Toward the end

of the

the Arroyo de Frias the

same year

first

human

I discovered

fossil

on the banks

of

bones, accompanied with

stones, bones of extinct animals, and other objects."
In 1874 Ameghino stated that he tried to interest Burmeister in
his find of "fossil" human bones but without success. Somewhat later
in the year, however, he was accompanied to the place of the discovery by Prof. Ramorino, "and, in his presence, continued the excaWe found some fragments of tierra
vations at the Arroyo de Frias.
cocida [baked earth], many pieces of charcoal, one vertebra, and one
scaphoid bone of man, mixed with numerous fragments of the carapace of glyptodon, etc."
The discovery of the Argentine fossil man was soon afterward
announced in a number of the Buenos Aires daily journals.
In 1875 the specimens in his possession relating to man's antiquity
were exhibited by Ameghino at the Scientific Exposition of the
Sociedad Cientifica Argentina, and the society honored the exhibitor
with a diploma, one express object of which was to act as "a powerful
stimulus for the continuation of these investigations."
In 1878 Ameghino presented to the same society a memoir bearing
the title "El hombre cuarternario en la Pampa." This memoir was
not accepted by the society for publication, some of the reasons for
the refusal being as follows
"The problem wliich Senor Ameghino assumes to have solved is of
considerable importance and can not be passed over lightly.
"Other analogous discoveries did not give the results which their

worked

^

:

authors anticipated.

"For this reason, and on account of the nature of the terrane in
which the author of the memoir has made his investigations, and
which was visited by one of our number, we are of the opinion that
the problem can not be considered as solved until there shall be made
a thorough prolonged study of the objects that were encountered."
>

Ameghino,

F.,

La antigiiedad,

etc., n, 1881, p. 397.
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In a discussion concerning the memoir before the society

^

the

secretary, Senor Zeballos, stated in reply to

the committee acted as

it

did in

some objections, that
refusing the memoir because "its

author had committed a fundamental error, attributing a very
remote age to objects which were hardly three or four centuries old,
and had declared fossil that wliich is contemporaneous with the

modern

alluvia."

In 1878, after much further discussion of the subject, and a second
failure of the Argentine Scientific Society to publish the resubmitted

Transverse section of the stream Frias, demonstrating the geologic constitution of tlie strata
fossil man of Mercedes was found, together with a plan of the excavation made in
exhuming the remains.
Fig. 44.

at the point where the

1.

The

2.

A

water-level;

thin layer of gravel found in excavating on the right side of the stream

stream which
3.

A

it

of domestic animals
occupation by Europeans;
stratum 40 cm. in thickness, containing the bones of animals indigenous to the country;
very clayey stratum 20 cm. in thickness, containing the bones of extinct species of animals but in

layer of

introduce<l into the country since
4.
5.

A
A

— material deposited by the

had washed from more elevated portions of its bed;
vegetal mold 10 cm. in thickness, which contains numerous bones
its

a poor state of preservation;
6.

A

marly layer 30 cm. in thickness, in which the bones of the great extinct mammals, Mylodon, Glyp-

todon, etc., are found;
7.

A

layer 60

cm.

in thickness, not nearly so

marly as the preceding;

also contains

remains of extinct

animals;
8.

A

layer

5.5

cm.

in thickness, of a reddish color,

composed exclusively

of fine

sand and clay mixed

together;

Stratum which contained tlie human bones.
Stratum No. 9, which is more than 1.5 m. in thickness,

9.

is distinguished from the preceding only in
contains a larger proportion of clay.
In this layer of Pampean .soil, at the base of the excavation
indicated in the diagram and at a lower level than the bed of the stream liuman bones were discovered,
together with rudely-shaped flints, apparently used in extracting the marrow from bones, a perforated

that

it

femur

of Eutatus, bones with incised, and some of radiate, markings and striae, fragments of burnt bones,
fragments of burnt or baked earth, and a great quantity of charred vegetal substances.
In the same
deposit, mingled with the objects mentioned, were found also a great many bones of animals, which indicated the following species: [Here are named 12 genera and species of mammals and an ostrich.]

memoir,^ Ameghino carried his collections to Europe and exhibited
them at the Universal Exposition in Paris. The same year he sent
also a note regarding the find, accompanied with a sketch showing
the strata at the Arroyo de Frias, to the American Naturalist.^
In Anales de la Sociedad Cientiflca Argentina, n,
See Ameghino, F., ibid., p. 400 et seq.
3 Vol. xu, 1878, pp. 827-829.

1

2

1876;

Ameghino,

F.,

La

antigiiedad, etc., n, p. 399.
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and the notes accompa-

are given in a slightly altered form.

The next notices concerning the Arroyo de Frias discovery are both
from Ameghino and appeared in two publications in 1879.^ The
statements are again unsatisfactory as to essential details. In the
first of the publications (Compte-rendu, etc., p. 219), the note reads
as follows:

[Human bones from

the epoch of the

fossil

edentates of Argentina],

number, have been exhumed from

the banks of
"although few in
they
interred
Mercedes,
where
were
the small Arroyo de Frias near
disturbed
soil
mixed
with
the
debris
than
m.
in
3
at a depth of more
of glyptodon."^

On

page 226 of the same publication occurs the following:
"Almost at the lowest part of the bed of the arroyo and in its left
bank I found a large quantity of fragments of the carapace of the
Iloplophorus; in extracting these I came to the stratum No. 7,^ in
which I gathered human bones mixed with those of several extinct
animals and with vestiges of human industry.
"Thereupon I excavated a deep trench, which traversed all the
strata in their natural lay and which I carried to 1.50 m. below the
Down to tliis depth I continued to
level of the bed of the arroyo.
find the following objects: Human bones, worked stones, implements,
fragments of burned bones, bones perforated, incised, grooved and
striated, baked earth, and a great quantity of charcoal."
On page 227 Ameghino adds, after enumerating the bones of many
fossil animals found during the same excavation:
Some of these species were represented by entire skeletons with all
their bones in undisturbed relation, a condition wliich demonstrates
that the soil which inclosed them has not been moved and that they
were enveloped by the earth at the same time as were the human
bones and the worked objects. These last consisted of a small flint
arrow point, another arrow point, more crude, and two flints showing beveling, with a perforated femur of the Eutatus, and an edged
lamina from the tooth of a Toxodon."
In his article in the Revue d'Antliroiwlogie (1879)^ Amegliino adds
notliing concerning the Arroyo de Frias find to what is said above,
In regard to the
the two accounts being practically the same.
Arroyo de Frias bones he adds that they were in the same st^ate of
'

'

1

Ameghino,

F., I^a plus

haute antiquite de

Thomme

dans

le

Nouveau-Monde;

in Compte-rendu de la

troisidme session de Congrcs International des Americanistes, Bnixelles, 1879, pp. 198-250. Also
prehistorique dans la Plata; in Revue d' Anthropologic, 2™" ser., n, Paris, 1879, pp. 210-249.
2

In the same paragraph Ameghino says, "other

d6bris of Megatherium

and

human hones have been found mixed
A rctotherium bonaeriensis, on the borders of

fossil

of the Great Ursid, called

L'homme
with the
the river

Carcarana." This can refer only to the Seguin find, in which, however, the bones were those of the great
fossil bear and a horse, but not of the Megatherium.
3
*

No. 9 of
Vol.

m,

fig. 44.

Paris, 1880, pp. 1-12.

:
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preservation and of the same color as the bones of the fossil animals,
and that their internal parts were filled with the same Pampean

earth wliich forms the stratum in wliich they lay.
At the end of the later article (1880) are notes by P. Broca on the
bones themselves, which read as follows
"1. A portion of an iliac bone from the left side, belonging to an

aged woman of very small stature the border of the cotyloid cavity
^
shows traces of dry arthritis.
"2. Four vertebrae more or less entire and three or four fragments
without form. The former are the sixth and seventh cervical, with
bifurcated spinous processes, and the first and second dorsals. They
belong manifestly to the same subject of very small stature and
present about their superior and inferior surfaces traces of pathological ossification referable to senile alteration, which in the articulation of the limbs one would qualify as dry arthritis or chronic
rheumatism.
''3. Dozen ribs or fragments of ribs from one subject, again of
small stature. One of the entire ribs presents on its inferior border
an enlargement, which would make one believe that it belonged to
;

another subject, if a similar condition in slighter degree did not exist
on another rib; it is the result of senile hyperostosis of the same kind
as that presented -by the vertebrae.
"4. One scaphoid bone from the foot and one metatarsal. This
is the smallest human scaphoid that one can imagine; the major
dimension of its articular fossa does not measure more than 26 mm.
"5. Seven metacarpals, some of them deformed and showing at
their extremities traces of dry arthritis.
One, the metacarpal of the
left thumb, is 38 mm. long.
*
''6. Eight phalanges of the hand.
"7. Head of a radius, very small.
"8. One tooth, probably a median upper incisor, of which the root
'

disfigured by an abundant deposit of cement, and the crown much
beveled by use.
"From the above it is possible to conclude legitimately that all
these hones belonged to a very old woman afi'ected by senile alterations of the skeleton, one whose stature descended surely below

is

m."

1.50

In

this

pubhcation

(p.

11)

the strata which yielded the

Ameghino further

human bones

states his behef that

are not Quaternary but

Tertiary.

In his Antiquity of Man in Argentina ^ Ameghino occupies himself
again with the finds of the Arroyo de Frias, more at length than in
any preceding publication. But most of what is said ^ merely repeats
1

La

*

Of this

antigiiedad, etc., n, pp. 483-511.
it will be possible to give here only a small part; for the rest the reader

is

referred to the origLaal.
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made

previously

antiquity of the

The

assertions

human

and supplements the arguments

for the

bones.

interesting detail mentioned (pp. 486-489)

first

[bdll. 52

is

that relating

to the presence of a large quantity of charcoal, found with and above
the human bones. This charcoal extended from the top of stratum

numbered 9 by Ameghino, slightly more than 6 feet (2.15 meters)
from the surface, downward to the bottom of the excavation. The

And

quantity increased with the depth of the excavation.
etrating into the layer No. 9,"

''on pen-

Ameghino proceeds, "I encountered,

mingled with the carbon and the bones of different animals, various

human bones. Evidently I have come across the remains of the
fossil man of Argentina; the man whose existence has already been
revealed to me by striated bones and worked stones.
"The human bones in layer 9 were mingled with bones of different
animals, worked flint, fragments of burnt bones, bones broken or
others with incisions, etc., baked earth, and charThe vegetable carbon was so abundant that I calcoal.
perforated,
.

culated

.

it

.

to constitute at this point a fmirth part of the total

mass of stratum No. 9."
The carlion held, liesides

tlie liuman and broken animal bones, a
quantity of fragments of ostrich eggs and some fragments of baked
Ameghino
earth, also a piece of a burned scale of Hoplophorus.
especially advances this association as evidence of contemporaneity
of man with that animal: "This fragment is of exceptional importance and offers irrefutable proof of the coexistence of man with the
Hoplophorus."
The stone implements found in the same mass showed also traces
As to the nature of these worked stones, one
of the action of fire.
is a quartzite implement of dark-yellow color, worked crudely on one
The second specimen is a leaf or flake of "silex,"
surface only.

prismatic in section;

The

third specimen

its inferior

is

its

inferior surface is

smooth and concave.

a small point of "silex," prismatic in section;

is smooth and concave; it served probably as an
The fourth is equally of "silex;" judging by the
this resembles a scraper; it is worked on one surface

surface

arrow point.
illustration,

only.

The human bones

(p.

496) "were found at the

of this only 50 cm., represented
vegetal soil. "
.

.

by

layers Nos. 3

mean depth
and

4,

of 3 m.;
belong to the

.

could not have been moved [p. 498], because I did not
obtain these bones on the sm^face of the ground, but interred at a considerable depth and at a lower level even than that of the bed of the

"The

soil

Arroyo."

The fossil man of Mercedes, according to Ameghino, could not
have been buried where he was found, because (p. 499), "If these

:
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were the remains of a skeleton buried in a recent epoch, the bones
isolated, and scattered over a large sur-

would not be found
face."

The human bones are said to have lost completely all their organic
material and are described as lustrous over a large part of their surfaces, as light, porous, and fragile, and adhering strongly to the
tongue. All these characteristics "denote a most remote antiquity.
If the human bones had been from a modern inhumation, Ameghino argues, there would have been encountered with them bones
of recent animals.

Returning once more to the stone implements (p. 501), we read
"As these instruments themselves are more crude than those
possessed by the Indians anterior to tlie Conquest, it must be admitted that they belong to an anterior epoch. This also proves that
the human bones belong to a geologic epoch in which the physical
conditions of the region (comarca) were distinct from those of the
present day. The level at wlucli the bones were encountered must
then have been the surface of tlie ground; otherwise there would not
remain any other explanation of the find except that of a modern
burial, which, as already seen, would not accord with the facts; nor
can it be admitted that savages armed with small fragments of "silex "
could have done such work for the burial of their dead."
As to the animal bones found during the same excavation, Ameghino says (p. 503)
"Some animals were represented by nearly complete skeletons,
but the larger part of the bones of the others were scattered without
any order, those of the carnivora mingled witji those of rodents or
The human bones were found mingled and scattered in
edentates.
like manner without any order over the whole surface of the base of
the excavation, more than 30 square meters in extent, whieli naturally suggests even a much larger area of dispersion.
This is further
proof that the human bones were interred at the same time as the
bones of mammals which accompanied them."
On page 504 the statement is made, notwithstanding the former
allusions to the great quantities of charcoal, that "the soil in which
the bones occurred was the same in hardness, composition, and
aspect as that found at the same level in following the barrancas of
the arroyo;" from which again it is deduced that the man was contemporaneous with the animals found in these barrancas.
Later on (pp. 508-509) is mentioned a chemical analysis of the
bones, but, with the exception of the statement that they are "fossil"
and that they have "almost completely lost tlxeir organic matter"
(compare with previous statement), no evidence is furnished that such
analysis was actually made.
In "fossilization," color, and other
characteristics the human bones are said to be exactly the same as
that,

"
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same excavation; also the
same Pampean earth. "If the

those of a Hoplophorus ornatus from the
cavities of both are filled with the

bones had not remained from the beginning interred
phenomenon could not have occurred."
In 1889 Ameghino pubHshed his large work on the

in this soil this

fossil

mammals

Argentina in which also he treats of tlie "fossil" man, referring,
among other matters, to the finds at Arroyo de Frias.^ This reference, while brief, contains one or two interesting new points.
The
human bones are classed as belonging to the Superior Pliocene (pp.
of

65-66).

The

first

note in

tliis

work regarding the Arroyo de Frias

(p.

50)

reads as follows:

"One human

from

epoch of the
found near Mercedes
along the small Arroyo de Frias, approximately 1 league from its
mouth. The barranca, quite low here, shows:
"1. A layer of black vegetal earth 10-35 cm. tliick;
"2. A layer of black earth, somewhat ashy, 25-30 cm. in thickness,
with vestiges of infusoria, small mixture of carbonate of lime, and
some Ampullarias and Planorhis;
"3. A layer of whitish soil, quite hard and compact, of some 40
cm. in thickness, with a strong proportion of lime; and
site

this

epoch [the

mesoliiTiic

Superior Quaternar}''!, quite large in extent,

"4.

The Pampean

soil of

is

yellowish-green color, corresponding to

the Lujanean stratum.

"From an exposure of the hard layer No.
face over a stretch of

3, there appear on the surmore than 200 meters slivers of long bones parted

longitudinally for the purpose of extracting the marrow, mingled with
ashes, carbon, small fragments of nearly

unbaked pottery,

mortars, polishing stones and fragments of holas

made

pestles,

of diorite, as

The bones which I was able to
determine belonged to three existing species, namely, Auchenia
guanaco, Cervis campestris, and Rhea americana, mingled with the
extinct species of Paleolama mesolithica."
This note is very interesting in showing clearly the tendency of
Professor Ameghino to attribute too great age to his finds of human
remains, making them contemporaneous with the deposits in wliich
they occur. The antiquity of these deposits, compared with the age
ascribed to them by other observers, also appears very generally overestimated.
Here we have, on the same Arroyo de Frias, near Merwell as crude flakes of quartzite.

cedes, plainly an extensive site of occupancy of the modern Indian,
with his pottery, mortars, and even bolas; but because the remains
do not occur in what is regarded as the only Recent layer and
exposure, that is the present-day black vegetal layer, the}'- are
referred to the Quaternary.
1 Ameghino,
Buenos Aires,

F., Contribucidn al conocimiento de los
1889,

pp. 50-65,

66, 83-84.

mamlferos

fosiles

de

la

Republica Argentina,

^

:
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On page 65 of the above-mentioned work we read the follo\ving
about the depth of the bed of the Arroyo de Frias
''The Arroyo de Frias runs, as do nearly all the small streams in
the Bonaerean flats, through a nearly liorizontal plain of uniform
geologic constitution, and its channel varies in depth from 2 m. to
2 m. 30 cm.
"Vestiges of the activities of ancient man and human bones are
encountered in the penultimate layer f^l at the level of the water of
the Arroyo and lower in the last la3^er up to 1 m. below the bed of
.

.

.

the stream.

"In 1870

I extracted at this point,

on the

left

margin

of the Arroyo,

human skull accompanied by a considerable part of the skeleton,
and many bones of extinct animals. I attached but little importance
a

to this find, and the skull was carried to Europe by a collector and
given to the Museo Civico of ^lilan, where it is conserved without
having as yet been described.
"Three years afterward, in September, 1873, I found at the same
point additional human remains." Then follows a brief account,
differing in a few particulars from those given above, of the find of
Besides the
the human bones under consideration in this chapter.
bones of animals, Ameghino mentions again, as having been found
with the human bones, "a considerable quantity of fragments of the
shells of ostrich eggs."

On page

finall}', after giving some vague recolfound by him at the Arroyo de Frias in
1870, Ameghino adds: "Later on, as I have already mentioned, I
gathered at the same place (en el mismo punto) other fragments,
which I suppose belonged to the same individual." ^
Lehmann-Nitsche, in his work on the human remains from the
Pampean formation, deals with both of the Arroyo de Frias finds.
As to the human remains collected by Ameghino in 1870 and taken
to the ^luseo Civico of Milan, we learn that in 1890 Santiago Roth

83 of the same work,

lections concerning the skull

visited that institution in order to secure all the information possible

on the subject, but no one was found who knew anything of the
specimens, and an Italian, Morselli, who looked for them in the
museum did not discover any trace of them.
The bones belonging to the second find, that of 1873,* were subjected anew to minute examination by Lehmann-Nitsche and
Leboucq, of Gand. The results of these studies are that, while the
[1

2

Layer No. 8

No

of

fig. 44.]

details are given as to the position of the skull,

tance, and, curiously,

no mention

though such data would be,

of this first find is

made

it

seems, of

in the lengthy report

much impor-

on that

of 1873

(La

antigiiedad, etc., n, 18S1, p. 483 et seq.).

Lehmann-Nitsche, R., Nouvelles recherches, etc., pp. 213-250.
An erroneous statement is found on p. 215 and again on p. 244 of the Nouvelles recherches, etc. The
text reads that the bones were found more than 2 meters below the level of the water in the arroyo; this
(Joes not correspond to any statement by Ameghino.
5
•
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majority of the larger bones were found to belong to the skeleton of an
old female, one of them, with some of the hand bones and foot bones,
belonged probably to a second subject, of taller stature. The frag-

ment

of an iliac bone presents certain sexual and other peculiarities,
but nothing on which any conclusions would be based. As to the vertebrae, Lehmann-Nitsche ''was not able to discover any osteologic
characteristic which might not be found in the vertebrae of contemporaneous man" (p. 241); and Leboucq makes almost the same
statement in regard to the bones of the hand and the foot (p. 249)
''The prehistoric bones of the hand and the foot collected at the
Arroyo de Frias present no marked morphologic peculiarity which
differentiates them from modern bones."
The scaphoid, which
Broca pronounced very small, presents really, according to Leboucq
The length of the second meta(p. 249), medium adult dimensions.
tarsal surpasses the average length of the same bone in females and
(slightly) even that in males.
One of the metacarpals nearly equals
the general masculine average in length.
The bones are described by Leboucq (pp. 245-246) as apparently
thoroughly fossilized but no chemical tests are mentioned. They
are dirty-gray in color, but the longer of the metacarpals, though
also seemingly completely fossilized, is mahogany-brown.

Finally, in his latest publication

on the subject

of fossil

man

in

Argentina,* Lehmann-Nitsche refers the Arroyo de Frias find to the
Superior Pampean (Quaternary).
Critical

Remarks

1. The antiquity of the human bones found at the Arroyo de Frias
can not be accepted as established. It rests on the statements of
one who at the time the discoveries were made could scarcely be
regarded as a well- trained and experienced geologist, and is substantiated l)y no pubUshed record of any scientific witness, by no
photograph or detailed drawings made on the spot.
2. The data and measurements given in the accounts of the find are
not sufficiently precise; thus the human bones are said in one place ^
to have come from the depth of 4 meters, while the lowest limit of
the excavation as given by Ameghino, in his figure and with his own
measurements, was only 3.40 meters. In another place it is said ^
that the human remains were interred at a depth of more than 3

meters; stifi another statement* is to the effect that "The vestiges
of the ancient existence of man and human bones were encountered
in the layer before the last, at the level of the water of the arroyo
1 Lehmann-Nitsche, R., El hombre f6sil pampeano; in Bol.
Ofic. Nac. Est.,
pp. 363-366.
2 Journal de Zoologic, iv, Paris, 1875, pp. 527-528.
3 Comptc-rendu, 3me Congr. Int. Amer., Bruxelles,
1879, p. 219.

*

Ameghino,

F.,

Contribucidn

al

conocimiento de

los

mamiferos

La

Paz, Bolivia, \i, WIO,

fdsiles, etc., 1889, p. 65.
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[which Ameghino's iUiistration shows to have been 1.75 meters from
the surface. A. H.] and lower, in the hist hiyer, up to 1 meter below
the base of the channel," this base corresponding exactly to 3 meters
from the surface. The discrepancies in the statements are not limited

—

to this
3.

important item only.

The

lated to
geologist

are

find was made in the channel of a stream, a fact well calcuweaken the evidence as to the bearing on antiquity. The

well

is

aware of the varied changes

The waters,

liable.

especially

at

to

which stream beds

periods

of

flood,

remove,

and cause subsidences or even the
gouging out of great sections of the banks. The bed of earth in which
the human bones lay had evidently been considerably disturl)ed and
moved. This is indicated by the breaking, dissociation, and dispersion of the human remains, by the absence of many parts of the
skeleton, and by the presence of the dilFerently-colored bone from
another body, pointed out by Leboucq. However, some degree of
mingle,

fill,

cover, undermine,

remained, as a score of separated parts of one skeleton
and a considerable quantity of charcoal were found together. The
conditions in general are suggestive of a burial or burials which had
been disturbed by some such agency as the sinking or sliding of portions of the bank from pressure or undermining.^
association

still

of which were found by Doctor
in the incline of the bank
made,
however,
Ameghino, ma}^ have been
stream, and not m the
bed
of
the
the
dry
or at its base, or even in
of the size of the
streams
In
Ai-gentina
flat surface of the pampa.
time a burial
and
at
such
occasionally
run
dry,
Arroyo de Frias
below
level of the
even
at
the
without
hindrance
or
might be made
offer
less
resistant
possibly
ground.
which
would
bed of the stream,
human
bones
im])lemeiits
found
with
the
stone
5. A majority of the
4.

The burial or burials, the remains

are of the

same specialized worked-on-one-face-only type so characwork of the Indian tribes of Argentina, as shown in

teristic of the

other sections of this report.
6. The state of f ossilization of the bones, notwithstanding the numerous statements on this point by those who handled the specimens,
has not been accurately determined, so far as can be found from the
printed data on the subject. The statement that the human bones

show the same

color, consistency,

and

fossilization as those of extinct

animals found in the same strata, lacks confirmation b}^ a microphotographic and chemical demonstration. Mere appearances in
instances of this nature are often deceptive, and can not be taken as
1

Displacements of masses

of earth bj- this

agency are

common

along

all

streams running through uncon-

Instances of this kind in Argentina came more than once under the observation of
Mr. Willis and the writer. Similar displacements were seen to occur in banks of reddish Pampean even
And the earth does not fall only in sections, but, in banks, also in circumscribed
far from running water.

solidated formations.

masses that leave large, irregular, deep gaps or holes, which offer good opportunities
lower levels of many obiects from higher points in the surface.

for introduction into
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However, as already shown in other sections of this
made by the writer on the human
bones of reputed geologic age in North America,^ the state of fossilization of bones, both as to mineralization and loss of organic constituents, is so dependent on local conditions as to be of little service in
definite facts.

paper, and particularly in the report

determining antiquity. Moreover, as also already discussed, the
changes in bones are limited in character and extent by the ph3^sical
and chemical agencies present, and are not cumulative beyond a cerHence, in a bone that has reached the limit of the alteratain stage.
tions caused by the conditions of its surroundings, time would l)ring
but little further alteration, and old as well as relatively recent bones
may present quite similar "fossilization." This is observable in
numerous instances with fossil bones of mammals from diiferent
epochs.
7. The value of the association of the bones of extinct animals with
those of man, as a measure of antiquity is, it is necessary to repeat,

frequently overestimated.
tion of the dead practiced

The vital distinction between inhumaby man since the earliest times and the

natural inclusion of bodies of animals in various sediments

is

often

overlooked by the paleontologist. Men dig graves for their dead
regardless of the contents of the soil so long as these contents do not
In ground rich in remains of extinct
greatly impede their work.
animals, it is quite probable that the gravedigger removed them and
then left them in the earth above or near the body in the same manner as he would tosca, pebbles, or other objects found in the ground.
It

is

some of the fossil bones incidentally became
marked and even burnt, either before
The significance of the
or by those who attended to it.

also possible that

broken, cut, or
the burial,

otherwise

human bones, even in the cases
of
man's
activity, is entirely problemshow
effects
former
which
the
in
in this and other
paleontologists
the
enumeration
by
The
atic.
with or near the
found
animals
extinct
lists
of
names
of
long
of
cases,
is impresstrata,
in
the
same
vicinity,
or
in
the
bones,
or
human
the
remains
the
the
age
of
as
evidence
of
httle
counts
for
alone
sive, but
Hoployliorus
found
the
The
scale
of
relation.
in
such
found
of man
with the Arroj^o de Frias human remains proves only the action of
fire, not the mode in which it was burned nor the time or cause of
association of fossil animal bones ^vith

the occurrence.
8. As to perforated, grooved, and broken bones of animals, it should
be shown in every case that their condition in these respects is not due

any agency other than man, and that the changes were made
the bones were fresh, in order that the evidenc3 may be employed in determining man's contemporaneity with the animals
which the bones represent. This also suggests the fact, which de-

to

when

1

Skeletal

Remains,

etc.,

Bulletin 33 of the

Bureau

of

American Ethnology.

"
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serves careful consideration, that the date of the final extinction of

some
9.

of these animals is

Finally,

it

still

an unsolved problem.

was seen that the anatomic features

of the

human

bones are not incompatible with a recent date for the skeleton. The
excessive wear of the teeth, the manj^ signs of "dry arthritis," the size
of the specimens, are all features well

known among

the Indians.

As

to the stature of less than 1.51 meters, the estimate was made in the
absence of any of the long bones and may be too low, as the meas-

urements of the metacarpal and metatarsal bones seem to indicate.
However, individual females below 1 .50 meters in height, especially

among

common among

the aged, are really

and numerous Brazilian

tribes.

indication of antiquity of the

The

the Peruvian, Bolivian,

feature has no weight as an

human remains under consideration.

The unavoidable conclusion regarding the antiquity

of the

Arroyo

de Frias finds of human bones, reached after due consideration of all
the above-outlined fragmentary and, in the main, inexpert evidence,
that they contribute practically nothing that can be relied on as
decisive toward the solution of the vexed question of man's antiquity

is

in Argentina.

THE SALADERO SKELETON
Historical Notes and Previous Reports

The remains known as the Saladero skeleton were found in 1876 by
Santiago Roth, at that time a young collector of fossils.
According to his account, there are frequently seen in the pampas
areas where the humus layer is wanting and the eolian loess appears
upon the surface. These patches are called desplayadas or comedeIn course of time some of these areas become covered with
ros.
vegetation while others remain barren.
It was in one of these desplayadas, less than 10 km. from Pergamino,

and near the saladero of Seiior R. Otero, that Roth found his first fossil
man. He was collecting bones of fossil animals, being accompanied
by Jose Mayorotti. Roth says that after having searched for sometime this denuded locality he saw "in a gidly about 3 meters deep
protruding from the loess, a portion of a skull. We dug this out and
also the skeleton, which was exceedingly well preserved.
Unfortunately it was afterward nearly all destroyed through bad handling;
some small fragments only were sent by me much later to Seiior Burmeister in Buenos Aires.
^

Further details regarding the find are given in Roth's letter to ProIn this we read that Roth, after exploring the

fessor Kollmann.2
1

Roth,

S.,

BeobachtimgeniiberEntstehung und Alter der Pampasformation in Argentinien;inZei<scftn/<

der deutschcn geologischen Gcsellschaft, xl, Berlin, 1888, pp. 448-449.
2

Ueber den Schiidel von Pontimelo (richtiger Fontezuelas); in Mitth. anat.
Lehmann-Nitsehe, Nouvelles recherches, etc., pp. 470-487.

1889, pp. 1-4; also in

21535°— Bull. 52—12

14

Inst.

VesaUanum zu Basel,
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desplayada with his companion and locating some bones of fossil
animals, ''perceived, in the wall of a gully which was about 3 meters
deep, a portion of a skull, which protruded slightly from the loess.
Don Jose thought that the skull was that of an Indian, but I replied
that more probably we were confronted with the results of some crime,
because the Indians, not possessing utensils for digging, contented
themselves with covering their dead with the little earth that they
were able to scrape together, while this skeleton was interred at an
unusual depth. The idea that these remains might belong to a man
contemporary with the Ghjptodon never even occurred to me. I did
not examine the bones closely and had no intention of exhuming them.
But as Mayorotti wanted to disinter the skeleton and take it home, I
helped him in the work. The skeleton occupied a sitting posture,
with the legs extended, the head slightly inclined forward. All the
bones existed in their normal relations, as in life. We paid attention
to this because I suspected a crime, and we also searched with care
for any objects that might be present and that might decide whether
the remains were those of a Christian or an Indian, but we found
absolutely nothing. As to the form of the skull, which, besides, fell
About
into a great number of pieces, I have no recollection.
one year later I saw in the garden of ]\Iayorotti some fragments of
fossil bones and, on asking him where these bones were from, he
responded that they belonged to the human skeleton which we dug
out near Saladero; the bones were exposed to the sun and rain for the
purpose of getting them bleached and they fell to pieces.
.

''In the interval I

the discovery of a

.

.

had made other excavations, wliich resulted in
weapon {silex-waff'e) on the site of the remains

flint

of a Scclidotherium.

['1

This find puzzled

me

considerably.

Senor

I communicated my finds, told me it was not
Pedro Pico, to
time
that
such
a case had presented itself, for another person
the first
knowledge,
found
a very similar implement in the midst
his
had, in
I left the implement with
Machaerodus.
of
the
[]
remains
of the
time
I
learned
also that Seguin had found
same
At
the
Senor Pico.

whom

long before, on the borders of Rio Carcarana, fossil human bones
mingled with the bones of Ursus bonaercnsis. These circumstances
influenced me to gather the bones which still remained from the
skeleton of Saladero, for the purpose of sending them to H. Burmeister at Buenos Aires.
''I had completely forgotten

my

discovery of the

fossil

human

remains of Saladero when, in 1881, I brought to Burmeister for
examination the lower jaw of the skull of Fontezuelas. Burmeister
['

On

Iho banks of the Arroyo Zanjon not far from I'ergainino; the object, apparently an arrow point,

no more

to

be found,

Is said

by Roth

to

have lain under one

of the thigh

bones

of the

animal.

now

(Lehmann-

Nitschc, Nouvclles recherches, etc., p. 482, footnote.)]

P According
find

was

to

Lehmann-Nitsche, this was the arrow point found by the Breton brothers.

discredited.]

Later the

;
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then produced from a case the still-existing fragments of the human
remains from Saladero to compare them with those which I now
submitted to him. He declared at once that the two were of equal age
and belonged to the Pampean formation. The written statements of
Burmeister, however, are not in accord with these remarks. In one
I saw myself the teeth
passage he expresses himself as follows
said to be fossil, but could not distinguish the same by any characterTliis observation could
istic from the teeth of ancient Indian skulls.'
not have applied to anything except the human remains from Saladero
which I brought him in 1877 and among which there were a large number of teeth. At this time Burmeister was evidently not convinced of
the existence of man during the formation of the Pampean deposits
but why did he mention only the teeth, which are subject to the
least change, and not also the fragments of other bones, which he
himself declared later to be of the same age with the Glyptodon. P]
Every specialist who sees these bones must recognize that they proceed
from the Pampean formation, because of the characteristic calcareous
concretionary matter which adheres to them and even fills some
of the medullary spaces."
Lehmann-Nitsche ^ examined such of these fragments as are stiU
preserved in the Museo Nacional at Buenos Aires. He found two
pieces of the left femur and a number of teeth.
As to the femur, he
reports that the cavities of the spongy part and the medullary canal
are completely filled with solidified calcareous matter; the external
layer, where it still exists, is of a light-yellow color and adheres
strongly to the tongue; at the same time the bones are very friable.
Anatomic observations were almost impossible owing to the fragmentary condition of the specimens. So far as could be seen, there
were no remarkable features.
The teeth, nine in number, show all
grades of wear the enamel is perfectly preserved and presents in some
places particles of tartar incrustation, easy to detach; the roots adhere
The dimensions of these teeth are not unusual.
to the tongue."
As to age, the find is regarded by Ijehmann-Nitsche as Quaternary,
Superior Pampean. *
Critical Remarks
:

^

'

'

'

;

Judging from the position of the body and the natural relations
of all the parts, the Saladero skeleton can be regarded only as repre-

senting an undisturbed, ordinary interment. The sitting position
is found occasionally in Indian burials and is a modification of the
contracted posture, which was general. It was due possibly to the
effects of rigor mortis

on the body before preparation

1

Burmeister, H., Dcseription physique de

2

No

3
*

la

Republique Argentine, m, Buenos

such statement was found in the writings of Burmeister.— A. H.
Nouvelles rcehcrches, etc., p. 2.53.
Lehmann-Nitsche, R., El hombre fosil pampeano; in Bol. Ofic. Nac.

pp. 3(33-306.

Est.,

for burial.
Aires, 1S79, p. 42.

Las Paz, Bolivia,

vi, 1910,
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There are no data as to the exact depth at which the body lay, no
photograph showing the remains; but granting that it was deeper
than in an ordinary grave, who shall say that it was not buried in a
depression or crevice, and that since the burial there were no additions
to the general Pampean surface by wind or water or through the

medium

of the

humus ?

Koth's objection to burial, on the basis that the Indians had no
means Avith which to dig a grave, is not tenable, for they always had
bones of animals, and antlers, which are capable of making excellent
digging tools, and they probably had also sticks, if no other implements. To scrape together enough earth for effectually covering a

human body

involves quite as

much work,

as the digging of a not very deep grave,

except in sand}^ places,

and necessitates the use

of

similar implements.

That the bones lay in the Pampean is natural. As everything
beneath the vegetal stratum is regarded as Pampean, the body could
not have been buried in anything else. That there was but little to
direct special attention to the find at the time it was made appears
plain enough from the words of Koth himself and from the subsequent neglect of the bones.
The state of fossilization of the specimens has not been chemically
determined. As to incrustations, these are, even more than actual
minerahzation of a bone, an indication of environmental conditions; in
this case it was the presence of lime in percolating or underground
waters. There are in the United States National Museum several largre
Spanish olive jars, dredged from Atlantic coast waters, large portions
of which are thickly incrusted with calcareous deposits.
The teeth of
the common horse from the beach of Lagima de los Padres, near Mar
del Plata, and to a slight extent even the fresher ones from the
lower jaw of a horse found at Ovejero (see p. 257), show similar
deposits; and these are also occasionally found on the bones and
pottery of the North American Indians. In the Argentine loess,
the richness of which in lime and perhaps in other salts is attested
by the very prevalent tosca formation, it would doubtless be a far
greater rarity to find bones that have lain more than a few decades in
the ground, and that were not cleaned at once after exhumation,^ wdthout than with more or less compact cement adhering thereto, and also
more or less filling of the bone cavities by the same calcareous material.
The "adherence of the bone to the tongue," which is often
mentioned in these cases, especially by Lehmann-Nitsche, as a sign
of ''fossilization," is merely a sign of the presence on or in the bone
of more or less mineral matter, particularly lime and will be equally
manifest in a specimen that has suffered such change recently as in
one in which the deposit or infiltration is of great age. The teeth of
'

It.

was observed during the work in Argentina that sometimes loose earthy matter adhering
the ground becomes hard and adheres firmly after exposures.

when taken from

to

boaes
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the Saladero skeleton, it was seen from Roth's and Lehmann-Nitsche's
statements, are but httle altered, although showing advanced wear, as
Their relative freshis general]}^ met with in the more aged Indian.
ness would be wholly incompatible with any considerable age, especially geologic age, of the skeleton.

It is plain from the data extant on this find that there are many
points relating to the Saladero skeleton which are not satisfactorily
cleared up by the evidence, and that its antiquity is not sub-

This is still another example of a case in regard to
stantiated.
man's antiquity in South America which has been made to appear
important but which will not stand critical tests. The bones were
conceived of as ancient only because, long after their discovery, they

were found to show some "fossilization."

THE FONTEZUELAS SKELETON
History and Reports

The Fontezuelas skeleton represents another find by Santiago
It was discovered by him in 1881, at the distance of slightly
more than a mile (2-3 km.) from the Rio Arrecifes, in a locality
called Pontimelo or, more properly, Fontezuelas.
The find took place under circumstances which were reported for
Vogt was informed of the particulars
the first time by A^ogt in 1881
by Roth himself through correspondence and later by oral communication. The data are as follows:
Roth was collecting the remains of extinct animals in the locality
under consideration. The terrane of the region, according to him, is
Roth.

.^

com{)osed of
layer of the

(a)

the surface layer of vegetal earth;

Pampean

(b)

the upper

formation, 5 to 24 m. in thickness, containing

the remains of the glyptodon, hoplophorus, mylodon, and other fossil

animals; and

(e)

a deeper

Pampean

layer,

1

to 3

m.

in thickness,

containing the remains of the mastodon, megatherium, panochthus,
doedicurus, and toxodon.
of

unknown

Beneath layer

c is

a deep clayey stratum

thickness.

and c were considered by Roth as Quaternary but with
which were never found mingled. In 1888, however,
that author published an account of the fossil animals which he had
discovered,^ and the details show that species found in stratum b
were also not infrequently encountered in layer c, and vice versa.
The human bones were discovered in layer b. This layer had
become exposed through denudation. Protruding from it were found
Layers

h

distinct faunas

the edges of the carapace of a glyptodon.
obliquely and with
reverse of

1 Vogt, C, Squelette
pp. 693-699.

*

In

The carapace lay

slightly

convex part downward, hence in a position the
the natural.
Raising this carapace, there were gathered
its

humain

associ6

aux glyptodontes;

in Bull. Soc. d'Anthr. Paris, 3"» ser., iv, 1881,

Zeitschrift der deutschen geologischen Gesellschaft, xl, Berlin, 1888,

pp. 400-401.
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also the pelvis and ths femur of the ammal.^
A workman then
observed to Koth that a "fossil gourd protruded from the ground.
It was the top of a human skull. [-]
This was excavated with great
care.
The lower jaw was in its proper place. The other bones of
the skeleton fell to powder."^
Following the above, Vogt quotes Roth as follows:
"The ribs lay dispersed here and there; the cervical vertebras were
quite far from the skull; one of the femurs still held to the pelvis.
The bones of the feet were scattered everywhere and a number of
them were missing the bones of one of the hands were still in place,
those of the other being dispersed. I have not been able to find more
than remnants of the vertebral column in a concretioned mass of
earth, which I saved.
All these bones were decomposed, the external
parts being removed by decay, the cores alone being still recognizable.
All the bones were at the same level, below the Glyptodon, in the
steep bank of the stream. [*] Beneath the skull was found an oyster
shell p] 5 cm. long and 3 cm. broad, also an instrument of deer horn
18 cm. long and 1.5 cm. thick at its base."
Vogt's remarks are, in brief, that in the branch of the deer horn, a
photograph of which he received, he was not able to recognize an
intentionally made instrument; also, that after the receipt of the
first letter from Roth he had answered him that the contemporaneity
of the human skeleton with the glyptodons could not be admitted
unless the probability of later interment was absolutely excluded.
"It is possible, I told him, that the earth had been moved and that
remains of very different ages were thus brought together." Roth
responded that movements of the ground, except in cases where other
proofs exist, can not be distinguished in the Pampean formation.
The soil, he said, is so fine, yielding, and homogeneous that when
excavated in making a pit and then returned to its place, it soon incorporates itself so well with the surrounding earth that it is impossible
But as to an interment of the
to find again the place of excavation.
"It would have
skeleton, that, he declared, he could not admit.
been necessary to remove the whole carapace of the Gli/ptodon in order
to place the cadaver in the position where I found the skeleton, and
then to replace the carapace, bedding it well with earth so that it would
keep the position in wliicli I found it."
In 1882 and again in 1884 Roth speaks of the find under consideration, in Ms catalogue of the Pampean fossils." This catalogue was not
;

Erroneous; the bones were the pelvis and the femur of man; see further.
A. H.
is said in this place as to the level at which the skull was noticed.
3 This should probably read ''some of the bones of the skeleton fell to pieces."
See further.
mention is made of a stream in close
I* "SuT la berge du fleuve"; this point is confusing, for no other
proximity. The Rio Arrecifes was given before as more than a mile distant.)
1

2

Nothing

—

Later, in other accounts, mentioned as a shell of a "bivalve."]
Roth, S., Fossiles de la Pampa, Amfirique du Sud; in Catalogue, San Nicolas,
G6nova, 1SS4, pp. 5-7, pi. I.
[5

6

1882, pp. 3-4 (2'>» ed.),

'
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quoted in full by Ameghino/ as folremains were discovered is situated on a slight incline which descends from a higher swell of land
and unites the same with the border of the river, the place v/here the
human remains were found being half a league, more or less, from the
Rio de Arrecifes. The locality where the excavation was made has
been denuded by rains, the vegetal earth being carried away. The
human skull was found at the same level as the carapace, on the side
toward the river. The bones of the human skeleton were found
scattered slightly (desparramados un poco) in all directions; one femur
and the pelvis {cadera) were beneath the carapace of the animal. The
skull was by itself and in the vertical position, the lower jaw below,
the instrument of deer horn under the lower jaw with which it was
in contact; the ribs were scattered, the atlas and axis lying 1.50 m.
from the skull. What I could gather of the spinal column lay by
The bones of the feet were scattered those of one hand were
itself.
obtainable, but the statement

lows:

"The

is

point where these

fossil

;

The

together, those of the other separated.

shell of a bivalve

was

found in the pelvis p] {en la cadera), and, on cleaning it at my house, I
found in the earth that held it some little bones of a small edentate.
The carapace of the Glyptodon was turned over on its back, its border
projecting from the ground. The position of the human skeleton
makes me suppose that it was covered by earth through atmospheric
influences after having remained for some time exposed to the air
and the rain, which explains why a certain part of the bones show
destruction of their surfaces while others, covered more promptly, are
well-preserved

. '

In 1883 the Fontezuelasfind, and particularly the skull, are discussed
The account by Roth given in the preceding lines is
repeated, with the additional remark that from the presence of the
bones of the small edentate Roth concluded that the animal served

by Virchow.^

the

man

as food.

Virchow does not enter into a

As

to the antiquity of the

critical consideration of the find.

human

bones, he shows reserve.

the skull, having only a photograph of

misjudged

its

type, pointing out

its

Sambaqui and the Pampean Indian

A year later,

its lateral

As

to

aspect at hand, he

apparent resemblances to the

crania.

some statements concernBurmeister also refers in a
few words to the Fontezuelas bones, saying that he has seen only
the lower jaw, "which seemed to me to show nothing deviating from
the type of the native race."
at the

ing the nature of the

end

of a correction of

Pampean

deposits,*

Contribuci6n al eonocimiento de los mamlferos f6siles, etc., 1889, pp. 07, 84-85.
In the letter to Vogt (see above) it is said that an oyster shell was found below the skull. A. H.
3 Ein mit Glyptodon-Restcn gofundenes menschliches Skelet aus der Pampa de la Plata; in Verh. Bet.
Ges.filT AnthT., Eth., und Urg., xv, 1883, pp. 405-407.
< Bui-meister, H., Bemerkungen in Bezugauf die Pampas-Formation; ibid., xvi, 1884, p. 247.
>

*

—
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The same year the

skull from "Pontimelo" is considered by
There are no further data regarding the circumstances
"The statements of Roth are admissible and there
of the discovery.
is no reason to doubt his reports, especially since Ameghino and
Moreno [-] found traces of man in the same strata and with the same
fauna." Kollman received a series of nine photographs of the skull

Kollmann.^

and, using them as a basis, makes a number of determinations.
Virchow's suppositions as to the form of the skull are equally erroneously confirmed.
It belongs to the ''chamseprosopic, brachycephalic,
ancient race of the American diluvium." The forehead is not primitive in form but is broad, high, well-developed.
In 1887 the skull is referred to by Quatrefages, who also regards
it as brachycephalic,^ and in 1888 the principal points relating to the
find arc given by Roth in liis good paper on the Pampean formations.*

Meanwhile the remains came into the possession of the Zoological
of the University of Copenhagen, and in 1888 a description
It was found that all the authors
of them was published by Hansen.^
who based their opinions on the imperfect photographs of the skull

Museum

reached erroneous conclusions.

Its characteristics ''are nearly the

Lagoa Santa. The skull is really dolichocephalic
and is even more hypsistenocephalic than the crania
The facial parts had
of the Sumidouro (Lagoa Santa) cave.
been broken and are not well restored," so that an exact description of

same

as those of the race of
.

.

.

.

the face

is

impossible.

''For this reason

.

it is

.

necessary to restrict the

remarks to the general statement that the face presents the same
aspect as that of the race of Lagoa Santa.
... If it is added to the
above that the measurements of the long bones indicate a similar
stature, it is seen that the individual should be regarded as a representative of the same ancient race, without any considerable divergence."

Concerning the find as a whole Hansen says: "A close examination
M. Roth's account gave the result that it is not possible to regard
the contemporaneity of f ossU man and Glyptodon as absolutely proven.
Tills find does not suffice to solve the question of the antiquity of
man in South America.
[P. 30] "It is a circumstance of no small interest that the skeleton
was found near a river, on a declivity on wliich the Pampean formation, consisting of a very fine clayey sand, was not covered by any
of

.

'

Kollman,

J.,

Schiideln

.

von Pontimelo;

.

in his

Hohes Alter der Menschenrassen,

in Zcitschr.

fur Ethn.,

XVI, Berlin 18S4, pp. 200-205.
[2

Reference can be only to Moreno's Rio Negro finds, which, however, were not

made

in the

Pampean

nor were they accompanied by bones of fost^il animals.]
3 Quatrefages, A. de, Histoire generate des races humaines; in 2pts., Paris, 1SS7-S9, pp. 85-80, 105.
* Referred to in the earlier part of this section.
Hansen, Soren, Det jordfundne Menneske fra Pontimelo (with abstract in French), in his Lagoa Santa
Racen, in Samling afAjhandlingcr c Musto Lundii, i, Kjobenhavn, 1888, pp. 1-27, pi. iv.

soil,

'•>
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humus, because the individual bones did not occupy their
natural relative positions, but were scattered over a rather large
surface and seem to have been exposed to some change of location at
The carapace of the
a time when the water of the river stood higher.
layer of

Glyptodon mentioned was lying on the back, but somewhat obliquely,
and projected from the surface above the pelvis and a femur of the
same animal. [^1 However, no other bones of the animal were found,
and the Glyptodon had remained undisturbed until Roth dug it up.
Even if the human bones were in reality lying underneath the carapace,
which is not quite certain, it is out of the question to regard the circumstances of the deposit as trustworthy proof that the Pontimelo
man lived simultaneously with, or before, the Glyptodon. The Pampean
layer consists of a mass so loose and mobile that the objects contained
in it can not remain in all probability long in their original position.
Roth himself in one of the letters to Vogt has given a very significant
account of these conditions."
The principal measurements of the Fontezuelas skull are (Hansen)
cm.

Length
Breadth

18.

Cephalic index
Basion-bregma height, about
Circumference

52.

Transverse arc
Nasion-opisthion arc

39.

'.

Diameter frontal

The

5

13. 6
73.

31.5

minimum

stature

is

5

14.

estimated at 151.5 m.

are here reproduced

9.7

The

illustrations of the skull

(pi. 18).

In 1889 Roth \vrote to Kollmami on the subject of the "Pontimelo "
skull. ^
This letter was incited by the remarks of Hansen, We learn
from it that the statement in Vogt, which refers to the finding below
the carapace of the glyptodon, of the pelvis and a femur of the same
animal, is erroneous and should read "pelvis and a femur of man."
Of the glyptodon there existed only a part of the carapace. There
are then references to the Carcarana, Saladero, and Baradero finds
of "fossil" human bones, with additional remarks on finds of ancient
stone implements and baked earth, but there is nothing further
concerning the details of the Fontezuelas discovery.
In answer to this letter, Kollmann (ibid.) says, "the decision [as
to the antiquity of the skeleton] lies with the geologists.
We
in Europe can contribute next to nothing to the solution of these
pending questions we can only bring forward, as Hansen did, doubts
and reflections. Fortunately the skull of Fontezuelas is not the
.

.

.

;

['

Copies Vogt's error; should read "of man."]

2Uebcr den
1889, pp. 1-4;

von Pontimelo (richtiger Fontezuelas): in Mitth. anat. InstfVesalianum zu Basel,
Lehmauu-Nitsuhe, NouvcUes recherches, etc., pp. 470-487.

Schiidel

and

in

J
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only evidence which makes the existence of man in those regions
in the time of the large South American mammals seem highly
probable."
In 1889 also, as already mentioned, the Fontezuelas find is referreji
to, but with a bad error, in Ameghino's work on the fossil mammals
of Argentina.^
Ameghino concludes that, on the basis of the available
data, "this skeleton belongs really to the Superior Pampean, to its
most superficial layers, being much more modern than that of Mercedes [Arroyo de Frias] and that of the Rio Samborombon."
In 1891 Kobelt speaks of the find,- following Ameghino, and suggests indirectly the

name Homo

pliocenicus for the

new

species of

man

represented by the Fontezuelas skeleton.
In 1902 Virchow ^ returns in a few words to the "Pontimelo"
skull.
He says: "Of the oldest crania in America, such as could be

not to even the Tertiary period, there are
one can do but
little;" and then deplores his error in having considered the skull of
"Pontimelo," on the strength of a photograph, brachycephalic.
Some brief remarks concerning the Fontezuelas and other Tertiary skeletons are found in a later (1906) publication by Ameghino,*
which read as follows:
"The remains of man from the Superior Pliocene (Fontezuelas)
indicate a small race, reaching the height of approximately 1.50 m.,
with a frontal curve of medium elevation, without or with only
slight supraorbital swellings, with asternal perforation and 18 dorsolumbar vertebrae. P] These last characteristics are very primitive
and this race was made a distinct species, named by Kobelt Homo
ascribed to the diluvial

known

if

in general only peculiar cases, with whicli

pliocenicus.^^

Finally, in 1907, the Fontezuelas human bones are dealt with by
Lehmann-Nitsche who reexamined them and gave a detailed report
on their physical characteristics. Nothing is added to the alreadymentioned data concerning the circumstances of the find. Lehmann**

Nitsche's

own statement

begins with the rather naive assertions that,

"having studied personally the originals at Copenhagen, I can affirm
without fear of being mistaken that all the debris of the skeleton
came undoubtedly from the Pampean formation. All the peculiarities which they present are absolutely identical with those which
one observes in the bones of the great mammals that are so well
known, which fact has also been expressly remarked by Hansen
Contribuei6n al conorimiento de los mamlfpros f6siles, etc., p. 67.
in one place of the skeleton as having been found in, instead of under, the
carapace of a glyptodon, an error later copied by Kobelt.
^Ameghinos Forschungen in den Argentinischen Pampas; in Globus, Bd., lix. Braunschweig, 1891, pp.
1

The account speaks

132-13G.

Crania ethnicaamericana, Berlin, 1892, p. 29.
Les formations sedimentaires, etc.; in Anal. Afu.t. Nac. Buenos Aires,
PThe last two features relate to the Samboronib6n skeleton (p. 233).
' Nouvelles recherches, etc., pp. 253-2%.
'
*

xv

(ser. 3, t. vni), 1906, p. 447.

—
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They have

fragile,

very
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same

dry,
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spongy constitution and they are

Some

All are of a dark-yellowish color.

friable.

example the humerus, are covered with charactercalcareous incrustations, which adhere strongly and can not be

of the bones, as for
istic

separated without taking with them the surface of the bone. Besides
this, the detailed description which Roth published about his discovery
and which he personally repeated to me, has convinced me fully of the
contemporaneity of Glyptodon with the man of Fontezuelas."
The results of Lehmann-Nitsche's examination of the specimens are
in the

main as

follows

and measurements of Hansen, so far as they go,
The basal parts and also the occiput show slight posthumous depressions. The facial parts also have been altered by
Besides the posthumous compression, Lehmann-Nitsche
pressure.

The

description

are correct.

believes there

The

skull

is

is

a slight posterior artificial flattening.

and the bone adheres
shows some calcareous
very large and massive, its external

dirty yellowish-gray in color

The

strongly to the tongue.

parietal region

incrustations.
The cranium is
form suggesting decidedly that

The

of

the

modern Tehuelche

skulls.

details concerning the external characteristics of the vault

show

no remarkable features.
As to sex, it is not unlikely that it is feminine.^ The lower jaw,
however, suggests a male rather than a female. It is very robust
and massive and its body is voluminous; the ascending rami are
nearly vertical but not particularly broad. The surface of the bone
The inferior outline of the
is covered with calcareous incrustations.
jaw is angular, the chin part being square. The prominence of the
chin

is

seen to be fairly developed.

The teeth in general are large they are very much worn ^ and
the manner observed among the modern Indians of South America.

in

;

Measurements of the lower jaw of Fontezuelas

Length from right condyle (middle of the posterior border) to the anterosuperior border of the symphysis (the condyle is somewhat damaged), at
least

Height

of

the ascending ramus, from the inferior border to the notch, in a direc-

tion parallel to the posterior border

Breadth of the ascending ramus, perpendicular to the preceding measurement
Height at symphysis
Maximum thickness at symphysis (without internal spine)
Thickness of horizontal ramus between second and third molars
Angle (bigoniac)
1

A

cm.
11.

skull of such size, particularly

toids as present in this specimen, can

and the narrowness of the greater
quite definite. A. H.

if

^.

5.

2

3.

7

3.3
1.

7

1.

6

115°

belonging to a short skeleton, with lower jaw, zygomae, and mas-

more

sciatic

safely be regarded as masculine.
The strength of the humerus
notch make the identification of the skeleton as that of a male

—

2

The

size of the teeth, ignoring

extremes, can not be judged with any degree of certainty
A. H.

crowns are worn off in an advanced degree.
• Breadth minimiun?

when

the

1
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The parts

of the skeleton

The

in existence comprise:

atlas

and the third cervical vertebra; remains of
the vertebral column, conserved in the earth with which

with portions of the
the rest of

still

[bull. 52

axis,

they are enveloped a number of pieces of ribs portions of the pelvis,
;

;

including the two acetabula; some fragments of the scapulse and
clavicles; the two humeri, one nearly complete, the other very
defective; the two radii, incomplete; one ulna, also incomplete; the

bones of the right hand, nearly complete; the bones of the left hand,
very incomplete; the two femora, nearly entire; the two patellae,
imperfect the two tibiae, nearly whole; the two fibulae, very defective;
some bones of the feet and a large quantity of debris of bones from
the same skeleton. It is plain that, notwithstanding the fact that the
bones were somewhat scattered, as reported by Roth, there is very
Also, numerlittle, if anytliing, missing from the complete skeleton.
ous bones appear to be in much better condition than the remarks
in the earlier reports on the find would indicate.
;

;

The

tliree

cervical vertebrae are

still

in their natural position,

enveloped in loess and forming one piece, but the bones are so defective
that they offer but httle for examination. The few measurements
that could be taken present no special features.
The fragments of pelvic bones show a narrow greater sciatic notch,
in marked contrast with that of the skeleton from the Arroyo de Frias,
in which this notch was very wide.^ A particular outline taken on one
of the fragments "corresponds absolutely to modern types."
The right humerus is above medium in strength it is not markedly
;

platybrachic.
Right.

The principal measurements of the humeri

Maximum length, about
Maximum diameter at middle
Minimum diameter at middle

29.

middle
Circumference at middle

"^0.8

Index

2.

at

6.

The measurements show that the
sive,

while the

The

left is

4

1-7

right

humerus

is

9

Lett.

2.
1.

65

78.6
6.

3

short and mas-

weaker.

radii are quite straight,

border shows the usual form.

but not very stout. The interosseous
So far as can be determined, the ulna

was quite strong.
As to the femora, the maximum length of the left bone was calculated by Hansen at 40 cm., the same by Lehmann-Nitsche at 39.7
cm., the bicondylar length at 39.6 cm. The bones are not very massive, the circumference at the middle measuring 8 cm. on the right,
The platymeric index is 73.3, which is not
7.9 cm. on the left.
remarkable. The Unea aspera is very broad in its whole extent but
1 These are sunply sexual characteristics, the wideness
a male. A. H.

—

of the

notch indicating a female;

its

narrowness,
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no marked pilasterism. The pilasteric index of 1124 on the
and 112.5 on the left, corresponds very closely with that of the
Saladero (Arizona), the Sioux, and other Indians. In general form
the bones differ from those of the Homo primigenius and approximate
to those of the present man.
(Pis. 19, 20.)
The tibiae ''offer no special features." They are notably platycnemic. The retroversion of the head is marked.
there

is

right,

Principal measurements of the Fontezuelas

tihise

Right.

^

Length between the articular surfaces
Diameter antero-posterior at middle
Diameter lateral at middle
Index at middle
Diameter antero-posterior at nutritive foramen
Diameter lateral at nutritive foramen
Index at nutritive foramen
Circumference at middle

:

Left,

cm.

cm.

32. 5

32. 7

3.

3

2.

63.6
3.

3.

2

1.

9

59.4

6

3.

5

2.1

1.9

5S. 3

54.3

8.

6

8.

3

"The fibulae offer no particular features."
The humero-femoral index is about 73.2; the tibio-femoral index
about 82.6. Both of these proportions are well within the range of
variation of the modern man.
The stature is calculated at 151.2 cm., almost identical with the
estimate of Hansen, this assuming that the skeleton is that of a female
a male [and so it should be regarded], 153.6 cm.

if

The bones of the hands and the feet present no remarkable features.
As usual in this series of his reports, Lehmann-Nitsche avoids summarizing the results of his studies and conclusions but his study has
brought out no points about the skeleton that would suggest another
;

species of

As

to

man
its

or even a type differing from that of the recent Indian.
in a subsequent publication
Lehmann-Nitsche

age,

places the skeleton

*

among

those belonging to the Superior

Pampean

(Quaternary).
Critical

The pivotal question
course, that of

its

Remarks

in regard to the Fontezuelas skeleton

geologic age;

and the

is,

of

criteria of age are strati-

graphic position, association, alterations in, and the morphologic
characteristics of, the bones.
Let us test these several factors as
apphed to the case under consideration.
It should be stated to start with that the writer, who became personally acquainted with Santiago Roth, learned to appreciate highly
the latter's integrity as well as his ability, and can not but regard his
statements with entire confidence. However, his statements regarding the Fontezuelas find are not as detailed as desirable and are
'

Lehmami-Nitsche, R., El hombre

pp. 363-366.

f6sil

pampeano; in Bol.

Ofic.

Nac.

Est.,

La

Paz, Bolivia,

vi, 1910
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not accompanied by exact measurements and photograpliic records,
both of wliich in cases of this nature must be regarded as indispensable. We are told that there was only a part of the carapace,
but are left in doubt as to how large that part was, how deep it lay,
exactly how it was related to the human bones, and exactly how deep
these were buried.

The barren surface in which the find was made is mentioned as
"exposed through denudation," but it is not clear how deep this
denudation was and whether it was recent or of ancient date. Most
of the points here cited may not be of paramount importance, but in
a case hke this full and precise data relating to every particular are
needed.
The carapace of the glyptodon, which lay inverted over the human
bones, affords some means of estimating the depth of the latter be-

neath the surface at the time of the discovery. The complete carapace of a full grown glyptodon measures about 3 feet in height, but as
in this case only part of the shield was present and as the border of
tliis, moreover, protruded from the ground, the human bones must
have been buried less than 3 feet deep. Even if it be granted that
the locality had been denuded of its humus layer and perhaps even of
the uppermost layers of the soil beneath, the depth at which the
human bones lay must be regarded as having been moderate.
The different parts of the skeleton were somewhat scattered, yet
larger or smaller fragments of practically all the bones remained.
This does not seem to warrant the conclusion that the body lay until
decomposed on the surface of the ground. If left thus, it would have
fallen in all probability a prey to carnivorous animals and the body,
or parts of it, would have been scattered, destroyed, or carried away.
It appears much more probable that the body was buried and that
most if not all the dissociation, fragmentation, and loss of parts of
the bones, occurred subsequently beneath the surface, through the
agency of inundations or other forces.
The theory of accidental burial, advanced by Roth, encounters^
however, another serious objection. If the remains of the body were
covered through natural means, as claimed, we must ask how the
empty and overturned glytodon carapace came to lie directly over
the human skeleton. Glyptodon skeletons occupying inverted positions may be common enough but here we have the carapace only,
with no intimation or evidence that the spot was ever a bed or a
gully into which a glyptodon could roll and die, lying on its back,
Moreover, if the human remains
directly over a human skeleton.
had been covered with loess through natural means, it is reasonable
to suppose that the same thing would have happened at least in part
with the skeletal remains of the glyptodon other than the carapace,
but no trace of any of the bones of the animal, or of the scales of the
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head or the tail was discovered. It is not probable therefore that
the glyptodon rolled accidentally upon the human remains.
But if the above supposition is abandoned, then we must conclude
that the carapace alone, or a part of it, as found by Roth, reached

somehow

the position over the

was placed there by man.

human body

or bones, or that

it

be seen at once that in either case
the relation of the carapace to the human skeleton ceases to be of
value as evidence of antiquity.
An accidental presence above the human bones of the heavy upturned carapace would be difficult to explain, although it not infrequently happens that water, wind, and other agencies produce

phenomena which

It will

are difficult or impossible to trace.

Two

inter-

esting suggestions relating to overturned glyptodon carapaces, capable of throwing light on this problem, are found in Roth's own paper
on the pampas formation. We read: ''Burmeister believes that
these carapaces [of glyptodons] were carried for some time by water,
the rest of the bones [of the glyptodons] being lost. However, we
often find isolated bones of the same animal lying next to the caraIf this is true, then it is conceivable that
pace and even under it."
the carapace in question may have been de})osited on higher ground
during some flood of the not far distant stream. But its deposition
directly over a human skeleton, though not impossible, would be
'

a rare chance.

The most plausible solution appears to be the assumption that the
carapace was placed over the human remains by man. This might
have been done with or without the knowledge of the existence of
the remains. In the latter instance the carapace might have been
used on the same spot for a wind shield or for some other purpose^
such use of these carapaces having often been referred to by the
Argentine paleontologists.
It seems more rational to believe that the carapace was purposely
laid over the human body as a covering and protection.
In the
absence of stone or heavier pieces of wood, if a carapace or a part of
it was available, it is very likely that it would have been used by
the natives who buried the body. As to the inverted position, it is
not impossible a part of a carapace would be so placed originally.
More probably, however, it was placed with the concavity downward
and was disturbed subsequently by man, water, or some other agency;
and the same agency may also have disturbed the bones beneath.
Of course the carapace may already have been ancient when placed
over the bones.
However, it is not here intended to build up any hypotheses.
The fact is there is not the slightest proof that the animal, part of
1

Roth, S., Beobachtungi^n

iiber

Entstehung und Alter der Pampasfonnation in Argontinicn; in

deutsch. gcol. Ges., xl, 1SS8, p. 449.

Zeilschr.
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whose carapace lay over the Fontezuelas human bones, was contemporaneous with the man to whom these bones belonged. This
is true even though it is by no meansyet established that the glyptodons passed away at a very remote date.
A petrograpliic examination of the bones with the view of determining their state of fossilization has not been made. Adhesions
of indurated calcareous matter alone are not incompatible with the
This subject has been
relatively modern character of the bones.
already discussed at length, however, in other sections.
In physical characteristics the bones are all closely related to those
of the Indian skeleton; the femora and the tibiae in particular are
typically Indian.

The

shaft of the tibia, as can well be seen in the

illustration (p. 261), presents a flat quadrilateral shape,

due to the

excessive development of a ridge between the tibialis posticus and
the flexor digitorum longus muscles, wliich was frequent in the

Europeans, but occurs only very seldom in such a degree in
white, is not met with at all in the black, but is found
again and again in the same form in the Indian.
The small stature of the individual, whether female, as claimed by
Lehmann-Nitsche, or male, as believed by the writer, does not prove
the existence of an early pigmy race, for such stature is not rare in
the more central regions of South America, especially in Peru and

earlier

the

modern

Bolivia.

The

correctness of the preceding statement will best be seen from

The bicondylar length of 200 Peruvian femora,
taken without selection from the United States National Museum
collection, ranges from 33.9 to 44.6 cm., the average being 40 cm.
Of the 200 bones, 98 (49 per cent of the whole), show a length less
than that of the Fontezuelas femur.
Again small stature is also met with frequently among the living
It was shown by the writer on another occasion
that the
Indians.
minimum stature in normal males, even in tribes in which the average
In six of the tribes
height is fair, often descends well below 1 60 cm.
it actually descends below that estimated for the Fontezuelas skeleIf the skeleton were that of a female, the conditions would be
ton.
still less exceptional, for among the 19 tribes in which the women were
measured the minimum stature in all but one is below that estimated
for the Fontezuelas individual and in two tribes, the Aztec and the
Tarasco, neither of which has ever been considered a tribe of pigmies, even the average stature of the women falls below that of the
subject under consideration.
On the whole, the study of the Fontezuelas fhid leads to the
conclusion that, even if some circumstances of the find can not be

the following figures

:

'

1 Hrdli6ka, A., On the Stature of the Indians of the Southwest and of Northern Mexico; in Putnam
Anniversary Volume, Cedar Rapids, Iowa, 1909, p. 42.
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they are not incompatible with the recent age of the
remains; and the skeletal parts, when considered in the light
of our present knowledge, speak so strongly for their Indian and
modern origin that, unless additional proofs tending to establish the
contrary are supplied, they can not but be so regarded.
fully explained,

human

THE ARRECIFES SKULL
Historical Remarks and Earlier Reports

The

first

on the

notice of the Arrecifes skull

fossil

mammals

of Argentina.^

is

found in Ameghino's work

After making certain remarks

concerning the Fontezuelas skeleton, he says:
"This region of the Rio de Arrecifes appears to have been at that
epoch more populous or more suitable for man's habitation than
the rest of the province, for, while writing these lines, I have received
notice of the discovery of a human skuU, evidently fossil, more or
less under the same conditions as the preceding [Fontezuelas], at the
distance of about 4 leagues from the town of Arrecifes, near the
small Arroyo de Merlo and at a short distance from the channel of the

Rio Arrecifes, on a declivity of the Pampean terrane denuded by the
waters. I have not as yet seen the locality, but the aspect of the
skull and its state of preservation show plainly that it proceeds from

Pampean ground."
page 85 of the same work we read the following additional
remarks in regard to the specimen: "The skull, of which I have two
photographs, was recently found in the same northern region of the
province [as the skull of "Pontimelo"]. It is evidently of a distinct
race, [^] dolichocephalic, with an index that should be in the proximity
of 75, and also hipsistenocephalic, but of narrow and very low front,
very pronounced supraorbital arches, and strong temporal crests."
And without further data or consideration the skull is accepted as
representing a variety of ancient man, for the following lines read:
"We hold, then, the proof that during the formation of the Inferior
[probably should read "Superior" ^A. H.] Pampean, the province
of Buenos Aires was inhabited in the same regions, although we have
no evidence that it was absolutely synchronically, by two distinct
human races, one dolichocephalic and with marked characteristics of
the red

On

—

inferiority in the skull; the other brachycephalic.

.

.

.

"The

representatives of both races were hipsistenocephalic and
of very small stature."

No

other account of the discovery has ever been published by
But in 1906, in his work on the sedimentary formations,^

Ameghmo.
1

Contribucion

-

From

3

Les formations sedimentaires,

al

conocimiento de

los

mamiferos

f6siles, etc., 1889,

that represented b.v the Arroyo de Frias, Samborombi^n,
etc.; in

446-447.

21535°— Bull. 52—12

pp.

67, 85.

—

and Fontezuelas skulls. A. H.
Anal. Mus. Nac. Buenos Aires, xv (ser. ni, t. vui), 1900, pp.

15

:
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marking it
and offers the following remarks (p. 447),
which ill agree with those quoted in the preceding lines: ''The man
of the Quaternary epoch [fig. 344 = the skull] does not appear to
differ from that of the present period, but his remains are very interesting because they seem to indicate that he is the result of an evolution effected on this continent."
A few details concerning the find, based on personal information
obtained from Ameghino, were published in 1907, with a description
of the skull, by Lehmann-Nitsche.^
The skull was found by ^M. Monguillot, a preparator formerly attached to the Museo Xacional, in
the locality mentioned above, "in terrane belonging to the Pampean formation, which was left exposed by water." Ameghino
acknowledged he "did not know the locality; but the aspect of the
skull, its state of preservation, and the information given by the
preparator, proved to him conclusively that the specimen came from
the upper layers of the Superior Pampean formation."
The above is absolutely all that has been reported of this discovery,
and the case must be regarded as one of the most striking illustrations of the poor foundations on which the structure of the theory
of ancient man in South America is built.
The skull is now the property of the Museo de la Facultad de
FHosofia y Letras, Buenos Aires, where it was examined by LehmannNitsche and also by the writer, thanks to the courtesy of Senor Juan
this author gives anotlier illustration of the Arrecifes skull,

as ''Inferior Quaternary,"

Ambrosetti, director of the

museum

(fig. 45).

Lehmann-Nitsche's principal remarks and conclusions in regard
to the specimens are as follows (p. 299 et seq.)
"As to the question whether the cranium really is derived from
the Upper Pampean loess, it would be equally possible to sustain that
opinion or oppose it.
"In favor of the antiquity of the specimen is the circumstance
that the parts of the bone which have been freed from calcareous
incrustation adhere strongly to the tongue; they have all the aspect
of fossility, a yellowish- white color, fragile structure, etc.
Besides
that, the ventral surface of the skuU is covered by a very irregular
granular layer of strongh^ effervescent carbonate of lime. Similar

some spots
composed of at least
from the known in-

calcareous covering over the external surface reaches in

a thickness of more than

1

millimeter,

three perfectly distinct layers.

and

is

This differs

crustations which cover animal bones from the

and resembles the
1

stalactite

Pampean formation

that forms on objects plunged into

etc., pp. 29S-320: also the somewhat earlier publication on the same subject
Universidad de Buenos Aires, vin. 1907, reprint, pp. 1—16. The two accounts ditTer in a

Nouvelles recherches.

in the Eciista dc la

number

of

secondary particulars.

recherches, etc.

All quotations

and

references

that follow are from the Nouvelles
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as

those

of

.

"Against the opinion which attributes the skull to loess, may be
advanced, as proof, the lack of data regarding the find, as well as the
relatively satisfactory preservation of the osseous substance; but in
reality the bone has been protected by the calcareous envelope which
covered it.['] The chocolate-colored stains visible on some parts of
the lamina interna suggest exactly the color of the ancient Patagonian

Fig.

skulls

45.

Skull of Arrecifes,

from the Rio Negro,

of

norma

lateralis.

(After Lehmann-Nitsche.)

which an important

series exists in the

Museo de la Plata, the 'Quaternary' age of which is affirmed only
by Ameghino.p]
"However tliis may be, I consider the skull, without hesitation,
very ancient, without venturing to call it absolutely fossil, and I
beheve that the term subfossil would well express the idea of its great
.

.

.

age."
Experience with Indian skeletal material from limestone caves in California has been quite to the conbones or parts of bones coated with or embedded in stalagmitic deposits showing advanced changes;
there is marked loss in organic matter, the bones are yellowish-white to white in color, and where there is
no interstitial infiltration of lime, they are fragile.]
[2 This statement is unjust to Ameghino who. at the place indicated, states with emphasis that Pampean
deposits are absent from the entire lower part of the valley of the Rio Negro and that the skull in question
(Moreno's collection) is unquestionably Post-Pampean (see also p. 196 of this rejwrt). As to the stains, such
disseminated black or brown spots are very common on bones and usually are devoid of all significance as
['

trary,

to the age of the specimen.]
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Lehmann-Nitsche

continues, "the subfossil skull of Arrecifes seems to be the most recent.
I am firmly convinced that it may proceed from the Pamjican formation. [']

All its characteristics indicate that it

comjiarable in this respect with

were studied

The
of the

in this

the other

is

very ancient and

is

human remains which

work."

from page 300. On page 320, at the end
the specimen, Lehmann-Nitsche states his opinions

i)receding excerpt

study of

all

is

as follows:

"I. The Arrecifes skull is one of the most ancient crania of the
Argentine Republic, even though it is not jwssible to attribute it with
all certainty to the Pam])ean formation.
"2. The length of the cerebral part of the skull surpasses the human
average, the breadth e([uals exactly that average; the index of the
vault is mesocephalic the height, great absolutely, presents, in relation to the length, a figure that is relatively rather low (platycephaly).
"3. The breadth of the forehead corresponds absolutely with the
average; relatively (in regard to the breadth of the skull) it corresponds to the American type. The frontal and bregmatic angles,
which indicate inclination backward of the front, are such as occur
in man of th6 present day.
''4. The facial part of the skull is more or less chamseprosopic the
index occupies an intermediary position among the human races in
general [-] and among the various American tribes in particular.
"5. The supraorbital arches are well marked and prominent; the
supramastoideal crests are well developed; the mastoid incisure
presents the form of a notch (American tyj)e) the digastric crest is in
the form of a rude comb {iVun gros jyeigne) the groove for the occipital
The occipital torus is very well marked and
artery is also notchlike.
forms one long and large swelling.
"6. The study of the skull of Arrecifes leads to the conclusion that
it belongs to the actual human type and especially to the American
;

;

;

;

type."

In view of the last paragraph and of the almost entire absence of
data concerning the find of the specimen under consideration, it is
difficult to see on what the statements in paragrai)h 1 of the above
conclusions and the statement on page 300 in Lehmann-Nitsche's

work are based.
The more important

of

Lehmann-Nitsche's measurements of the

skull are as follows:
1

" Je suis fermement convaincu qu'

P The comparisons with mankind

il

peut prnrenir de la formation pampeenne."
must be regarded as carried too far.

in general

anthropologic knowledge concerning man.y important groups of humanity
ally etiologically.]

is

The

state of precise

as yet very imperfect, especi-

1
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cm.

Length, maximum
Breadth, maximum

18. 6
14.

Diameter frontal minimum
Diameter bizygomatic maximum, about
Nasion-alveolar point height, about

9.

6

14.

2

7.

5

Circumference, horizontal

53.

Circumference, transversal
Circumference, antero-posterior, frontal
Circumference, antero-posterior, parietal

33. 5

Diameter antero-posterior frontal, about
Diameter antero-posterior parietal

11. 5

Auricular height

12. 3

13. 2
14. 3

12.

Frontal height

8.

4

5

More recently Lehmann-Nitsche classes the skull of Arrecifes with
Samborombon, Fonteziielas, Chocorl, IVIiramar, and Necochea, all of which, with the Carcaraiia bones, are regarded as Superior Pampean and hence Quaternary. But these cra^

those of Frias, Saladero,

nia "represent no somatologic characteristic which

is not found also
South America and especially in the same
Pampean and Patagonian regions, and there is even noted a certain

in the existing natives of

amount

of variation in the different examples."

is also briefly reported on by
author shows that the norma verticalis of the specimen
is ellipsoid the vault is not chamsecephalic, as classified by LehmannNitsche. who must have made an error in liis figures, but, as already
noted by Rivet, it is hipsicephalic the face is pyramidal, chamseThe "new characteristics" brought
prosopic, the orbital index low.
out "demonstrate that the skull belongs to the cranial group of the
type known as that of Lagoa Santa, and thereby shows an affinity
with the dolicho-acrocephalic oceanic type, with the Ellipsoides pelasgicus of Sergi, and with the Quaternary (or regarded as such) European
On the other hand, it
skulls of Galley Hill, Engis, and Brno [Briin].
has nothing in common with the types which, rightly or wrongly, are

Finally, in 1910 the Arrecifes skidl

Mochi.2

Tills
;

;

considered essentially American." ^
These conclusions impress one, especially one who knows personally the sympathetic author, as very unfortunate. They involve
in the comparison racial

and ancient elements which are wholly
and largely so to
man's age in South America in its present hazy

irrelevant to the specimen under consideration,

the whole subject of
stage.

skull of
1

2

On what common basis, for instance, can tlie late diluvial
Brno be compared with the skull of Arrecifes, even if the latter

El hombre f6.sil pampeano; in Bol. Oftc. Nac. Est., La Paz, Bolivia, vi, 1910, pp. 363-366.
Moehi, A., Appunti sulla paleoantropologia argentina; in ArcJi. per I'Antr. e la Etn.. xl, Fiienze,

1910,

pp. 211-218.
2

"

Non ha

americani."

invcce niente di

comune con

i

tipi che

a torto o a ragione

si

considerano come essenzialmente-
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should belong to the Upper Pampean ? The statements appear possible only from a worker well versed in the anthropology of Europe,
but less so in that of America, a condition reflected also by the
works cited. The last^ sentence quoted is wholly untenable. To
make this clear, one needs only to point to the recent well-considered
conclusions of Rivet on the same subject.^ There are cranial types
which may be justly considered essentiall}'^ American, and, as recognized by Lehmann-Nitsche and as will be shown later on, the

common with sucli of these types
approximates in cephalic index.
The measurements given by Mochi are those of Lehmann-Nitsche.
Two estimates, one of the basio-bregmatic height and the other
that of the greatest bizygomatic breadth of the skull, are both too
liigh, and others of the facial structures, in view of the defective
state of those parts, can not be given much weight.
As to the geologic age of the find, Mochi is inclined to believe, on
the basis of tlie alterations of the bone and the calcareous incrustation, that the skull ''belongs to one of the final phases of the
Quarternary."
Arrecifes skull has everything in
as

it

Examination by the Writer

What the writer observed in lus examination
may be briefly stated as follows:

of the Arrecifes

skull

The specimen

a normal, symmetric, and beyond any doubt
The subject was adult but not old. Tlie sutures
but the teeth show rather advanced wear.

is

masculine, skull.

seem to be patent,
The skull has been fairly well reconstructed from about 24 pieces.
The facial and basal parts are to a large extent defective. Parts of
the temporals have been rebuilt in mastic, and the same is true of
parts of the malars; furthermore, the mending substance is seen
also between the parietals and the occipital, and between the mastoid
portions and the parietals, slightly enlarging the vault.
The dorsal sm-face is covered with grayish, semigranular, calcareous
incrustation, which measures from a fraction of a millimeter to about

mm.

1

in thickness.

Ventrally the bones are covered with similar
The skull is quite heavy, but the

coating but to a lesser degree.

weight is evidently due largely to the incrustation. Nevertheless the
bones and the teeth also seem somewhat mineralized interstitially.
Wliat remains of the facial structures shows a medium prognathism,
with a low upper alveolar process (about 1..3 cm.). The teeth, so far
as can be determined, were of ordinary Indian size and form.
The
dental arch is regular. The palate was not unusually broad nor above
moderate in height. The malar bones, badly damaged and defective, present no special features; marginal processes are of medium
1

Rivet, P.,

etMem.

La

race de

Lagoa- Santa chez

Soc. d'Anthr. Paris,

5^

les

ser., ix, 1908, p.

populations pr6colombiennes de I'equateur; in Bull.
209 et seq.
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The zygomse show mascuhne development. Orbital
borders dull; interorbital breadth rather above, size of orbits rather
below, medium. The naso-frontal suture is patent; the nasal
dimensions.

on the frontal looks nearly down.

articular surface

Nasion depres-

sion moderate; nasion itself situated high, a frequent characteristic
of Indian skulls in Argentina.

The supraorbital ridges are well developed, but not excessively so
and extend over the medial two- thirds of the supraorbital
border.
The glabella is in a slight depression between the ridges.
As is frequently the case, there is a shallow depression above the
for a male,

distal parts of the supraorbital ridges;

none above the medial parts.

The lateral angidar processes are rather stout.
The forehead is well-arched and quite high, with a single diffuse
median convexity; there are no lateral frontal eminences and no crest.
There exists no post-coronal depression. The sagittal elevation
is very moderate and mainly perceptible about the summit, in the
usual position. The parietal bones present no features worthy of
special notice.

regions are not bulging. The temporal crests run
good distance from the sagittal suture, their nearest approach
the same being about 6 cm. on each side, and are in no way unusual.

The temporal
at a
to

The occiput
is

(including the posterior portion of the parietal region)

slightly uneven, the right side being the larger,

but

this is prob-

ably due in part to defects in repairing the specimen; its prominence
is not above medium.
The occipital torus is rather pronounced,
broad, horizontal, and reaches nearly from side to side of the occipi-

Depressions below the crest are ordinary.
are good-sized, masculine; the mastoidal crests are
well-marked.
Serration of sutures rather simple, as usual in Indians.
Outline of norma superior approximates elHptical; that of norma
posterior is pentagonal.
The face was of medium height and moderate breadth, and in
general of a type common among Indians of similar cephaUc form.
The thickness of the skull is not excessive; the incrustations pretal.

The mastoids

vent direct measurement.
Ventrally, there are seen a short and moderately high metopic

and some impressions
Measurements ^

crest

of

bram

convolutions.

:

Vault:

Diameter antero-posterior
Diameter lateral maximum
(Owing to the imperfections in the repairing and to the thin crust, each
these measurements should be reduced slightly, perhaps as much as 3 mm.)

cm.
19.

14.

4

of

1 The values obtained agree in general fairly closely with those of Lehmann-Nitsche, some differences
being due doubtless to unlike allowances for the imperfections of the skull. Measurements that would
have to be based principally on estimate are excluded.
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cm.

Height, biauricular line-bregma, approximately

12.

Circumference (above supraorbital ridges), approximately
Transverse arc (from roots of zygomge above meatus, across bregma)
Breadth of base between points of mastoids
Breadth between the distal parts of the lateral angular processes of the frontal
bones
Breadth between the points of intersection of orbital border and fronto-malar

52. 9
31. 6
11.

The

skull

There

is

shows no trace

8

11.

suture

Diameter frontal minimum
Diameter frontal maximum, near
Nasion-bregma arc
Bregma-lambda arc (before repair was probably

4

9.

8

9.

7

12.

12.

slightly smaller)

4

14. 3

of disease.

absolutely nothing

more primitive

individual features of the specimen than

is

in form or size or in

generally

met

in crania

American Indians.
As a result of the above examination, and after due
consideration of the meager data relating to the specimen, it is the
writer's opinion that, on account of defective information in regard
to the circumstances of the find, and on the basis of the somatologic
evidence, the Arrecifes skull should be excluded from all further
of the

Conclusions.

—

consideration relative to early,

i.

e.

geologically ancient,

man

in

America.
The whole subject of antiquity in this case appears unfounded.
Holding in view the known facts concerning the Arrecifes skull, it is
impossible to settle on a single feature of importance wliich would
point unequivocally to any great age of the specimen. Under these
circumstances, the question forces itself: Wliat could not be made,
in a similar manner, out of such North American remains as the
Osprey (Florida) skeletons, described in the writer's report on early
man in North America. One of these specimens is inclosed in hard
rock, another is more nearly petrified than the bones of a mastodon
from another part of Florida, and the third is embedded in^ and converted into iron ore. There are, moreover, in our possession, cave
skulls and skeletons embedded in solid breccia, or thickly covered
with calcareous deposits, as well as more or less petrified human
remains from shell mounds. But there is still another question that
presses strongly, namely: What may be the results of further years
of similar loose gathering and of so easily satisfied anthropologic

work ?
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THE SAMBOROMBON SKELETON
History and Reports

The

first

mention

of

the

Samborombon

skeleton

is

found, in

on the Pampean formation.* This reads
human skeleton has been found here by Sr.

1884, in Burmeister's note

simply:

"A

second

fossil

de Carles."

The first details regarding the discovery are not met with until
1889 in Ameghino's Fossil ^lammals of Argentina.^ On page 47
of this publication we read: "In 1882 D. Enrique de Carles, traveling naturalist of the Museo Nacional of Buenos Aires, exhumed
from the Superior Pampean of the Arroyo de Samboromb6n a nearly
complete human skeleton, interred at a considerably lower level than
some bones of a Scelidotherium and other extinct animals. The
report on this specimen, which is most noteworthy in many respects,
has not as yet been published."
On page 66 this is supplemented by the following: ''The Arroyo
Samborombon, in the vicinity of its confluence with the Arroyo
Dulce, has a channel 3 to 3^ meters in depth. Its banks, now vertical, now sloping, are formed, with the exception of the uppermost
humus layer, which does not reach 40 cm. in tliickness, of reddish
Pampean deposits, in which are intercallated here and there small
deposits of yellowish-green lacustrine Pampean sediments.
The
latter are nearly always of slight thickness as well as extent.
"In one of these deposits of the lacustrine Pampean along the same
Arroyo of Samborombon, at a very sliort distance from the mouth
of the Arroyo Dulce, there was found by the traveling naturalist of
the Museo Nacional of Buenos Aires, E. de Carles, a nearly complete human skeleton, with the exception of the skull, of which there
remains only the basal part of the occiput and the lower jaw. The
bones were found articulated, although the skeleton was divided
into two parts, the trunk and the superior members with the skull
being in one, and the pelvis with the sacrum and the bones of the
lower limbs in the other, at a distance of 1 meter from the first.
The only visible part exposed by the waters was the skull, of which,
on account of the exposure, there remains only a relatively small
portion.

"This lacustrine deposit or layer in which the skeleton reposed
was 40 or 50 cm. in thickness; it rested on the red Pampean and
was covered by the reddish deposits, 1 meter in thickness, belonging
to the same Pampean formation.
1

Burmeister, G., Bermerkungen in Bezug auf die

und Urg., Ber in, 1S84, p.
Ameghino, F., Contribuci6n

Ethn.,
i

Pampas Formation;

in Vcrh.Ber. Oes.

247.
al

conocimiento de

los

mamiferos

fdsiles, etc.,

pp. 47, 66, So.

fur Anthr.,

a
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"In the lacustrine deposit whicli contained the skeleton, there
were no other vestiges; but in the reddish Upper Pampean layer and
a short distance off, if not precisely above the skeleton, de Carles
gathered the base of the antler of a large deer, now preserved in the
Museum of Buenos Aires, and the mandible of a species of Scelidotherium."^

On page 85 of the same publication there are, finally, a few words
concerning the skeleton itself, as follows: ''The third skeleton of the
fossil man from the Superior Pliocene, gathered in the Rio Samborombon, has liitherto been mentioned only by Burmeister, without
a single word having been said about its features. It has remained
undescribed in the possession of its discoverer.
''I

m

it

have seen

some

this

specimen, though but casually, and observed

characteristics

which attracted

my

these were the small stature of the individual,

attention.

Among

who probably was

of

the female sex, and the possession of 18 dorso-lumbar vertebrae, an

extremely rare anomaly in the existing races, but which should have
been more frequent in the races of antiquity and wdthout doubt was
a constant characteristic of some of man's ancestors. In the sternum there also exists a vacuity or perforation, I do not now recollect
at what height, an anomaly that is equally rare in the existing races.
The lower jaw is in a perfect state of preservation, is strong and
massive, and evidently belonged to a brachycephalic skull, without
doubt of the race which Roth encountered."
These few and ill-estimated results of a casual examination of the
skeleton serve as a basis for some important conclusions. Referring
to the Samborombon skeleton and to that of Arrecifes, Amegliino
says (ibid.): "We hold thus a proof that, during the formation of
the Inferior [^1 Pampean, the Province of Buenos Aires was inhabited
over the same area, though it is not shown that it was absolutely
syn chronically, by two distinct human races; one dolichocephalic
and with marked signs of inferiority in the skull, the other brachycephalic, of a skull apparently more elevated, and representing by the
characteristics of the skeleton
if the existence of 18 dorso-lumbar
vertebrae, in the only example with an entire vertebral column thus
far known, is not an anomaly (which would be peculiarly rare)
very inferior race. The representatives of both races were hipsistenocephalic, and of an exceedingly small stature."

—

—

1

the

A

written statement on the subject,

way

made by Seflor Carles to the writer while accompanying him on
"At the confluence of the Rio Dulce and Samborombdn, in

to the Ovejero finds, reads as follows:

a barranca of gentle declivity and in a small pocket of bluish-green lacustrine mud, probably deposited in an
excavation in the loess (red Pampean), I found the human skeleton, \rithout any vestige of any object of
industry.
It was divided nearly in the middle into two portions which were at a short distance one from
the other, but in the same locality and at onlj' a few meters distance (in the red Pampean) I foimd a piece
of the lower jaw of Scclidothirium lepfoccphalum and a part of an antler of a large deer."
2 Should probably read "Superior."— A. H.

:
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on the remains was presented to

by Vilanova.^

In

it

tlie

Congress

we read that "the lower

is very large; the condyles are slightly oblique to facilitate movement from before backward, wliich with the type of wear presented
by the crowns of the teeth, indicates the frugivoroiis diet of the indiThe foramen magnum occupies a more backward position
vidual.
than in civihzed man, which would give a somewhat inchned posiThe sternum presents a natural perforation, a
tion to the body.

jaw

Finally, the dorsal part of the
These remains
12 vertebrae.
usual
spme contains 13 instead of the
Rio
Samborombon,
of
the
the
channel
were found by Senor Carles in
an affluent of the Rio de La Plata, at a very slight distance from a
nearly complete skeleton of a Megatherium in the Pampean forma-

very strange thing in our species.

tion."

2

Shortly before this skeleton had come into the possession of the
museum at Valencia, Spain. It had never been studied tlioroughly.
Notwithstanding this, however, it was later, and gradually with
more and more definiteness, classified by Amegliino as a representa-

by sternal perforation and 18 lumbo1906^
skeleton was attributed to the upperthe
In
dorsal vertebrae.
concerning this are as follows
remarks
The
strata.
most Tertiary
tive of a race characterized

man from the Superior Pliocene indicate a small
height
of approximately 1.50 m., with a frontal
race, reaching the
without, or with only slight, supraorbital
elevation,
curve of medium
"The remams

of

swellings, with a sternal perforation

These

and 18 dorso-lumbar vertebrae.
and this race was made

last characteristics are very primitive

a distinct species,

named by Kobelt Homo

pliocenicus."

*

Ameghino's "Geologia, Paleogeografia," etc. (1910), the
Samborombon find is apparently connected with that of the Arroyo
Siasgo; the "race" becomes a definite new species characterized
Fhially, in

(p.

24) as follows

"In the Superior Pampean, ia the more recent strata of the
Bonaerean horizon, we encounter the Homo caputinclinatus, of
stature equally small (1.40 to 1.50 m.) and of 18 dorso-lumbar
with a front scarcely a little less depressed than in the
pampseus, but without supraorbital arch; the skull is excessively long and narrow (cephalic index in the neighborhood of 66),
the parietal region is very high, glabella strongly inverted downward
but not backward, the nasal bones very broad and without transver-

vertebrae,

Homo

1

Vilanova,

J.,

L'homme

fossile

du Rio Samborombon,

in C. R., Congr.

int.

Amir, 8™=

sess., 1890,

Paris, 1892, pp. 351-352.
2

De

Carles:

3

A

piece of the lower

jaw

of Scelidotherium.

vra, 1906), pp. 447-448.
*

Ameghino: The lower jaw

of Scelidotherium.

A

nearly complete skeleton of Mejatherium.
Ameghino, F., Les formations sedimentaires, etc.; in Anal.

Vilanova:

In Globus,

us.,

Braunschweig,

1891,

pp. 132-136.

Mm.

Nac. Buenos Aires,

xv

(ser.

m,

t.
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sal depression at the root; the orbits extraordinarily superficial, and
consequently the rostrum very much prolonged forward; finally, the
foramen magnum is situated in the posterior part of the skull, farther
back than in many apes, giving the head a position strongly inclinei^

downward."
In 1907

^

Lehmann-Nitsche

refers

to

the skeleton.

forth no additional information and assumes,

it

Ke

brings

seems entirely too

is no reason to doubt the geologic age of the
In his latest paper ^ he classes it as from the Superior

readily, that "there

skeleton."

Pampean.
Critical

To

the writer

it

Remarks

is much room indeed for doubt
Samborombon human bones, and as to
them to a period preceding or contempo-

appears that there

as to the antiquity of the

the propriety in assigning
raneous with that of the scelidotherium, a portion of whose lower jaw
was found at a few meters distance from the human remains and
in difi^erent soil.
The original data are, in fact, so madequate and
unsatisfactory that on their basis alone the specimen can never
legitimately receive serious consideration as bearing on the problem
of man's antiquity in South America, while the anatomic peculiarities which it shows are without significance in that connection.
The presence of 18 dorso-lumbar vertebrae ^ and of a perforated
sternum * are both features not very rare in the American Indian or
in other races, and there is no justification whatever for making
one sole instance of this nature (even if fully substantiated) the distinguishing feature of an}" race or species.

The presence

of the skeleton 3 feet or somewhat farther below the
and the close proximity of the spot to two streams, are circumstances quite compatible with the theory of a modern burial. The
completeness of the skeleton and in general the natural relation of its
The separation of the skeleton into
parts speak strongly for burial.
two nearly equal portions without disturbance of the various bones is
explainable only by faulting or motion in the earth of the bank, having
no bearing on the age of the human remains. The fact that the body

surface,

1

Nouvelles recherches,

etc., p. 298.

El hombre fosil pampeano, etc., p. 364.
3 There are three such specimens, two Indian and one Eskimo, in the special series of the U. S. National
Museum and a large proportion of the material has not as yet been examined. See also Rosenberg, E.,
tjber eine primitive Form der Wirbelsaiile der Menschen, in Morph. Jahrb., xxvn, i, Leipzig, 1899;
Dwight, Th., Description of the Human Spine showing Numerical Variation; in Mem. Boston Soc.
Nat. Hist., V, No. 7, Boston, 1901, pp. 237-312; and Bardeen and Embryo, in Anat. Anzeigcr, xxv, Jena,
See also Regalia, E., Casi di anomalie numeriche delle vertebre nell' Uomo; in Arch,
1904, pp. 497-519.
2

p. I'Antropol.

&

Etnol., x, 1880, p. 305 et seq.

More common than preceding anomaly. See, ten Kate, H., Sur quelques points d'osteologie ethnique
imparfaitement connus; in Revista del Museo de la Plata, vn, Buenos Aires, 1896, pp. 271-272 (found perforation in 16 among 120 Indian sterna in the Museo de la Plata). Also Hrdlieka, A., Description of
an Ancient Anomalous Skeleton from the Valley of Mexico, with Special Reference to Supernumerary
and Bicipital Ribs in Man; in Bull. Amer. Mus. Nat. Hist., xn. New York, 1899, pp. 95-96.
<

c^cf.
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mud has no significance if the body
quite possible that soil there offered
less resistance to digging than in other parts of the surface.
lay in a pocket of lacustrine

came there through
It is only too

burial;

( ?)

it is

apparent that no antiquity for the Samborombon

skeleton has been proved, and the specimen can not well serve further
as indisputable evidence of the existence of early man in Argentina.

THE CHOCORI SKELETON
History and Earlier Reports

The skeleton of Chocori was found in 1888, and is reported for the
time by Lehmann-Nitsche in 1907.^ It comes from near the
coast not far south of IMiramar, from the same region as the Miramar
skull described in another place in this report.
(See pi. 35 also map,
pi. 21.)
Tl\e details concerning the find are given by Lehmannfirst

;

Nitsche as follows:
^'About the year 1888 Francisco Larrumbe, an employee of the
museum [de La Plata], discovered in the vicinity of the small village of
Mar del Sud, situated on the seashore in the southern part of the
Province of Buenos Aires, abandoned on the surface of the ground,
in the mids|:of the lands between the Arroyo Chocori and the Arroyo
Seco, at a distance of about 100 meters from the beach, a human
skull, with;|ome remains of other bones of the same skeleton.
These rcmg^is had been almost completely covered by indurated sand,
but the wi^d and water had partially removed the layer and left the
skull exposed to tlie extent of some centimeters.
In this state it was
discovered, with the rest of the osseous remains, by Larrumbe, who
brought away all these specimens. I have these details from himself.
"The fossilization of the bones can not be doubted; their character
is identical with that of the bones of fossil animals from the Pampean
formation. The skull is of a color varying between whitish and yellowish; some parts are impregnated with a blackish substance.
The external compact layer has been destroyed in nearly its whole
extent by weathering in such a way that the surface became rugose,
and in parts where the destruction has penetrated farther, deeply
eroded.
In the localities not attacked by the destroying agencies,
that is to say, at small irregularly disseminated points and in more
extended patches over the whole post-coronal region of the skuU, the
external lamina is covered by very hard calcareous concretions which
can be removed only with difficulty without damaging at the same
time the surface of the bone."
.

.

.

.

.

,

The lot of bones consists of a defective skull with a defective lower
jaw, and of fragments of a humerus, radius, femur, tibia(?), and a
rib.

Lehmann-Nitsche's examinations of these remains gave him in

the main the followino- results:
1

Nouvelles recherches,

etc.,

pp. 321-334.
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The vault of the skull is reconstructed in part, but LehmannNitsche has full confidence that the reconstruction is accurate. The sex
of the individual he judges to be feminine.
The thickness of the bones
is ordinar}^.
On account of the defective condition of the specimen
only a limited number of measurements is practicable. The norma
frontalis "offers, so to speak,

no noteworthy feature."

The

front

appears narrow, the parietal eminences are pronounced. The skull
is very long and relatively narrow; the cephalic index is calculated as

Both dorsally and ventrally the occipital bone shows nothing
common, with the exception of a deep cerebral fossa, which js
"extremely remarkable." "The norma basalaris offers notliing
particular."
The norma lateralis shows somewhat prominent supraorbital arches and a deep nasion depression.
The frontal curve is not
pronounced. The skull is very high. The capacity of the skull is
calculated as 1,528 cc. The lower jaw shows "very pronounced
71.1.

in

human

characteristics," the ascending

ramus

narrow, the angle
Nothing out of
the ordinary was discovered in the curve of the body. "It represents
absolutely the recent European type. The teeth are small."
As to the fragments of the long bones, that of the right humerus is
robust.
The radius was veiy powerful and only slightly though regularly curved.
The rib presents no special features; its "constitution
wide.

It is notable

by the prominence

is

of the chin.

indicates an individual of a stature above the

medium and very

vigorous."
Lehmmin-Nitsche' s measurements of the Chocori hones

Hiunerus

*
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Looking again on the specimen from a European rather than
an American standpoint, he considers it related to cranial forms prevalent in the ^lediterranean littoral and especially among the north
European dolichocephals and probably likewise with the Quaternary
and modern skulls of the Cro-Magnon type. It corresponds to the
pi aty dolichocephalic Patagonian type of Verneau, which is found,
though very rarely, among the existing South American natives.
In the few measurements given, Mochi seems to follow I^ehmannNitsche, still augmenting, however, the length (he gives 19.6 cm.).
The basion-bregma height is estimated at 13.3 cm.

culine.

;

Examination by the Writer

Through the courtes}^ of Doctor Lehmann-Nitsche the writer had
the opportunity of studying the Chocori bones. The examination
brought out a few additional points but none of great importance.

The bones apparently all belong to one skeleton, adult and much
more probably male than female. In color superficially all the parts
are j^ellowish-wliite, with not very

marked, scattered, blackish, prob-

ably manganese spots, such as are frequently seen on skulls of prehistoric and even more recent times.
None of the bones is decidedly
heavier than normal, and there

is no evidence of any considerable
degree of mineralization.
The skull presents traces of a bilateral posthumous compression,
especially of the temporal regions; on the left, this compression
extends somewhat farther backward. The foramen magnum and the
it have been narrowed by the compression.
no trace of any artificial deformation in life. In general
type the cranium approximates the skull of Arrecifes (see fig. 45).
The left side of the skull has been reconstructed of nearly 20 pieces,
and the temporal region of that side has been largely rebuilt in mastic
a similar rebuilding with the same kind of material has been employed
extensively along the coronal and forepart of the sagittal suture the
neighborhood of the foramen magnum also has been rebuilt. All
this work has evidently been as well done as possible, without, however, rendering the specimen safe as a subject for exact measurement.
The surface of the skull is nearly everywhere more or less abraded,
in many places down to the diploe.
It is yellowish in color, but where

basal parts anterior to
Tltere

is

;

;

scaled or

worn

off it is grayish- white.

of exactly the shade

shown by many

Ventrally,
relatively

it is still

modern

yellowish,

skulls.

The

from slightly below the nasion, are wanting, and the same
is true of most of the base.
The skull is that of an elderly person; the sutures appear to be for
the most part obliterated, though their exact state is difficult to
ascertain, and the teeth are worn.
facial parts,
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As to the individual features, the nasion depression is marked.
The situation of the nasion is ordinary, 1.1 cm. beneath the Hne connecting the highest parts of the borders of the orbits. The interorbital width is moderate.
The orbits themselves were rather small.
The glabella prominence is well-marked, not excessive. The
supraorbital ridges are of moderate dimensions, but the whole supra-

somewhat forward and there exists a shallow
cm. above the nasion). Yet this protrusion
does not constitute a real supraorbital arch; it is due to a somewhat
defective advance of the brain and consequently of the frontal
squama forward. The forehead itself is fairly well arched, but quite

orbital region protrudes

depression above

Fig.

4G.

it (2.8

Skull of Chocori,

norma

lateralis,

(.\fter

Lehinann-Nitsche.)

The frontal eminences
There is no median crest.
oval from side to side, the parietal eminences

low, a type often seen in skulls of Indians.
are but slightly pronounced.

The

sagittal region

is

and the outline of the norma superior is accordingly
pentagonal. The temporal ridges are indistinct but run at a good
distance (between 5 and 6 cm. on each side) from the sagittal suture.
The occiput is slightly protruding but the muscular ridges and
depressions tliereon are only moderate.
The mastoids are of about
are well-marked,

medium masculine
The thickness

size.

of the bones of the skull

is

moderate.

SKELETAL REMAINS OF EARLY MAN

HRDLieKA]

241

A portion of the upper jaw shows a nasal aperture of approximately
2.6 cm. in breadth;

among

this is a

The

the Indians.

very

common dimension

alveolar

process

of the cavity

was seemingly

largely

absorbed.

The lower jaw is
The bone

inence.

defective but shows a square chin, of
is

are moderate in size

good prom-

of subaverage strength for a male.

The

teeth

and were apparently normal in number; they

show advanced degree of wear. Ventrally, there is but a slight reinforcement of the alveolar arch in the molar region, extending along
the second and third molars. The genial tuberosities are moderate.
In general the jaw shows no signs of great muscidarity.
Measurements of the Chocorl skull and jaw:
Vault:

cm.

Diameter antero-posterior maximum
Diameter lateral maximum, approximately
Cephalic index, in the neighborhood of
Height, basion-bregma?, auditory meatus line bregma, about
Circumference (above supraorbital ridges), approximately

^

^

13. 9

75.0

—

11. 2

53.

Nasion-opisthion arc (probably shorter originally)

Lower jaw

18. 6

41.1

:

Height at symphysis, approximately
Height between first and second molars
Thickness at second left molar
Angle, measurement unsafe.

The observations

as well as the

3.

3

3.

1

1.

3

measurements show, on the whole,
any difficulty in modern

features that could be duplicated without

Indian crania.
Other bones of the skeleton:
Femur. A portion of the left bone; surface much worn and apparently somewhat diseased, but defective character of specimen makes
it difficult to be certain on the latter point.
Is decidedly masculine.
Shaft, in cross section approximates .No. 1 (prismatic) in shape.
The linea aspera is high and strong. Correct measurements impracticable on account of erosion.
Piece of a long hone. Difficult of identification, possibly tibia; very
irregular and apparently diseased surface, but no thickening of waU.
Humerus. A portion of the right bone. .Very stout and unquestionably masculine. The antero-posterior and lateral diameters at
about the middle, measure, respectively, 2.85^ and 1.85 cm. The
deltoid eminence is long and shows considerable development.
There is also a well-marked tuberosity at the insertion of the lateral

—

—

—

head

of the triceps,

and the ridge marking

infero-posteriorly the

Lehmann-Nitsche gives 19.4 cm.
May have been originally slightly in excess of this. Lehmann-Nitsche gives
between the parietal eminences.
3 Lelimann-Nitsche must have measured at a different level.
'

2

21.535°— Bull. 52—12

16

13.8

cm.

for tie

breadth
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groove is pronounced. The shaft shows characterIndian flatness; its shape at middle is intermediary: 1-cc. (prismatic plano-convex); it presents a shglit bend forward and inward
about the ixdddle, but this is nothing remarkable.
Radius. Piece of one of the bones representing about the middle
two-thirds of the shaft. Shows masculine strength. Curve exactly
like that in modern bones, also shape of shaft and anterior concavity
about the middle. Interosseous border moderate. Not diseased.
Dimensions at about middle: diameter antero-posterior, 1.25 cm.;
diameter lateral, 1.75 cm.
The bones, especially the lower jaw, indicate more conclusively
than the skull that the individual under consideration was a male.
miisciilo-spiral

istic

—

—

Critical

Remarks

The Chocorl remains afford a still further example of th? utilization
which have no satisfactory geologic and no anthropologic

of finds

claims to antiquity, to swell the ranks of early

They have been drawn on

man

in America.

for that purpose simply because of the

adhesion of calcareous matter to the surface of the lower bones and
Found by an una possible slight mineralization of the same.
scientific museum employee near the surface of the ground, fragmentary and imperfect, restored approximately, presenting no fea-

more primitive than the Indian and none to distinguish them
from the Indian, and not even mentioned in the literature of the
subject for 19 years after discovery, it seems that these remains
should surely be omitted from further consideration as a factor in
the discussion of the problems connected with early man on the
South American continent.
tures

HUMAN REMAINS FROM OVEJERO AND NEIGHBORHOOD
Reports and History

The only information thus
of

human

Ameghino.

remains

The

in

first

far

pubhshed concerning the

the vicinity of

mention occurs

Ovejero,

in his

is

finds

furnished

by

paper on the Tetrapro-

thomo,^ in a footnote reading as follows,:

"Ovejero is a locahty in the Province of Santiago del Estero,
on the Rio Dulce, at a distance of some 30 kilometers from the
The travehng naturahst of the Museo Nacional,
station Gramilla.
found in the uppermost strata of the Pampean
Carles,
Sr. Enrique de
locahty
a series of human remains (crania, long
tliis
formation at
to two distinct races, one of which
apparently
belonging
bones, etc.)
examination of these remains
the
entrusted
have
was pigmy. I
Dr.
R. Lehmann-Nitsche, who
anthropologist,
to the distinguished
1 Notas preliminares sobre el Tetraprothomo argmtinus, un precursor del hombre del miocenp superior
de Monte Hermoso; in Anal. Mu9. Nac. Buenos Aires, xvi (ser. in, t. ijc), 1907, pp. 115-116.
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will publish in a short time, the result of his studies in these Anales.

Meanwhile, however, having observed that the femur of the larger
race preserves certain very notable primitive features, I have permitted myself to utilize it for certain comparative observations,
which will not be without importance in the interpretation of the
various morphologic peculiarities of the femur of the Tetraprothomo."
The femur in question is then repeatedly mentioned by Ameghino
in comparison (pp. 118, 139, 141, 150-1, 153-4, 156-9, 167, 169-71;

In general. Professor Ameghino notes
between the femur under considera-

illustrations: 172-3, 238).

many and important

similarities

tion and that of the Tetraprothomo, besides other primitive forms,

while other features of the bone are stated to be more like those
of present

On page

man.
238 of the memoir there

is

another reference to a ''pigmy"

race of Ovejero, which reads as follows:

"The man of the Pampean formation was really of a low stature,
about 1.50 m., although superior in this respect to the races named
above [Homo pampseus, etc.]. But there have been races, now
extinct, of a considerably smaller size.
In spealdng of the fossil
man of Ovejero, I said that he was accompanied by the remains of a
dwarf race. I give here illustrations in natural size of the distal
extremity of the humerus of a very old individual from the dwarf
fossil race of Ovejero
and beside it the corresponding part of
the humerus of a natural mian of medium stature
in order
that the great difference in size between the two may be appreciated; the stature of the dwarf races of Ovejero could not have
been more than 1.30."^
The Ovejero remains are mentioned again by Ameghino in 1910,
in his "Geologia, Paleogeografia," etc.
On page 24 of that work
the author says:
"In the Quaternary of Santiago del Estero appear remains of a
race (the race of Ovejero) which perhaps became isolated at an earher
epoch, for it is of very small stature, only 1.30 m., possesses a
mandible with a strong chin, and has a skull that is short, broad,
and smooth, presenting a distant hkeness to the negrito type of
Asia and Africa."
Still another notice concerning these finds, also by Ameghino,
soon follows ^
"In Santiago del Estero (Rio Hondo) p] were discovered fossil
skulls and bones of two very distinct races of man; one strong and of
.

.

.

...

:

1 "There exists an incomplete skull of the same individual of a size also very
small, but I abstain from
enterm.g into the details in respect to this statement for the reason which I have expressed in the footnote

—

on page 115." Ameghino.
2 Ameghino, F., Dcscubrimiento de un esqueleto humano

f6sil

en

el

Siasgo; Congrcso Cientifico Internacional Americano; separate publication,
'

See Ovejero specimens.— A. H.

pampeano
Buenos

superior del Arroyo

Aires, 1910, pp. 1-6,
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which does not seem greatly different from the normal
form, and the other very small, which seems to show some relationlarge stature,

ship with the negritos (?)."

Befo^^ the last two of the above articles appeared in print, the
was called by Professor Amegliino to the Ovejero
and other specimens, all of which are in the Museo Nacional. But the
only information obtained was that ''some of the specimens came
recently from the Superior Pampean and are fossil; while others
came possibly from superposed, more recent formations."
With one exception the specimens themselves were not catalogued
or numbered and there was already confusion of the different lots
and also confusion as to their particular locahties.
The examination of the specimens peltled no results which would
justify their acceptance as anytliing but relatively modern and in
all probabihty as ordinary Indian, differing only as to age and sex
of the subjects.
In view of the recentness of the finds, however,
the writer and Mr. Willis decided to visit the locality.
In this
endeavor we received very valuable assistance at the hands of Professor Ameghino, who sent Sr. de Carles, the collector of various
remains, to accompany us. Thanks are due also to Sr. de Carles
himself, who assisted the party in every way possible and who gave
the writer as detailed an account of the various finds as he was able
writer's attention

to furnish.

The data thus obtained
a

visit to

are as follows:

About 1906 de Carles made

the valley of the Rio Dulce to see what objects of

sci-

could be found there, and during his search near a
Uttle settlement known as Ovejero discovered outside of a viscachera (lair of the viscachas) fragments of human bones. He dug
into the viscachera and found other bones, includmg a humerus and
two skulls. These remains were about 1 meter below the surface.
The exact spot was sUghtly lower than the "sdllage and about one
cuadra from the river. The bones were in soil washed by the
river during periods of flood.
There were found also in the same
excavation bones of animals, including possibly those of the
guanaco, with carbon, AmpuTlaria shells, broken unios, and fragments
entific interest

of plain pottery.

On the journey during which the first finils were made, Sr. de Carles
found somewhat farther up the river, in a shallow barranca and at
less depth than in the first case, portions of human bones and a
skuU these were partly exposed in the face of the barranca.
On a subsequent journey Sr. de Carles discovered one ''petrified"
human skull and a small part of another, with some fragments of
bones, in a deep barranca near a place called Sotelillo. These bones
were near the base of the barranca, which might have been, as far
as he remembers, about 9 m. below the surface.
Nearby, at about the
;
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same level, he found bones of ordinary viscachas. Nothing was found
with the human bones. The locality was on the opposite side from
Ovejero and about 60 m. from the river.
At one point near Sotehllo, on a small elevation, de Carles found
unbroken tosca covering 1 foot or more in thickness; on breaking
this, several teeth of a common cow were found, segregated; these
were for the most part entirely within the tosca, which was so hard
that it had to be broken with a hammer. The specimens are now
in the Museo Nacional, Buenos Aires.
La Canada bones: The place here mentioned is situated about midway between Sotelo and Las Thermas, on the Rio Hondo. Here in a
river, in a kind of alluvium which is deposited
unconformably upon inferior araucanian sediments and is much
inclined, Sr. de Carles found a piece of a human skull, one long bone,
and fragments of other bones of a human skeleton. These remains
were "petrified" and when struck "sounded like a bell"; the walls of
the long bone were stout, leaving but a small medullary canal. The
barranca was about 5 m. high, and the skull was about 2 m. from the
surface.
The bones lay irregularly.
A femur of a megatherium was found somewhat farther on, in the
alluvium at about the same level; there were no other objects. At
the base of the barranca, in what may have been fallen earth, were
two small pieces of "petrified" human bones.
In front of Thermas and on the same side of the river as Ovejero,
No human remains were found
is a locality known as Las Tinajas.
here, but the skeleton of a modern dog was discovered by vSr. de
Carles 2 m. below the surface of the ground in the face of a barranca.
The bones of the skeleton, which were quite fresh, were scattered over
about 5 sq. m. In these deposits, which are of the same nature as
those in the barranca at Sotelo, were several bones of Eutatus, some
of these lying superficially.
There were also parts of Dycotilio, s]).;
these were on the surface and were eroded. When it rises, the river

barranca facing the

The Dycotilio consisted of only the skull
with scattered teeth, without lower jaw or other bones.
Finally, a short distance below Sotelo and about 100 m. from the
houses of this settlement, toward the river, Sr. de Carles found the
skull of an infant.
A part of the face of this skull was exposed on
the surface in a shallow depression. There was no barranca in the
neighborhood. Besides the skull there were parts of bones (perhaps
of the same skeleton) in bad condition.
No objects were discovered
with these bones. The locality is about 400 m. from the river.
reaches these localities.

Observations by the Writer

The

localities

from which the "fossil" human bones under con-

sideration were collected, are from 20 to 35 miles southwest of the

smaU

railroad

station

Gramilla.

The road

to

this

place

passes
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through the primeval hosqvc, or
to the valley of the river; here

forest.

two

The

surface
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is

level nearly

large swells in the ground, run-

ning apparently about parallel with the river, are crossed, beyond
which is a gentle slope toward the river with here and there a sandy
Within about a mile or loss of the stream the declivity
surface.
becomes more apparent and in places is traversed by branching
ravines or washes which descend toward the river. These have, for
the most part, irregular, vertical walls, exposing pinkish homoge-

neous

loess.

The small and scattered Indian settlement

of Sotelo is located to

one side of one of these branching washes. On the arrival of the
party at the place the writer undertook at once an examination of
the w^alls exposed in the different parts of the wash, and in less than
half an hour discovered in one of these barrancas, 2 meters from
the surface, the partially exposed and very imperfect remains of a

human

skeleton

(pi. 22).

In the same and

in other barrancas at similar as well as at con-

down to perhaps 4 m. below the surface, were
and
other shells, all of which, as will be seen from
found Ampullaria
Finally, near
Dall's
report
(see
Doctor
p. 247) are of hving species.
wasli
opposite
side
of
the
of
one
of
the
barrancas,
on
the
the base
firmly
found
embedded
skeleton
lay,
w^as
the place where the human
in the loess, with only a small part protruding, half of the mandible
siderably lower

of a

common

levels,

horse

(pi. 23).

After the deposits and remains had been exammed by Mr. Willis,
the human bones were extracted from the ground. They proved to

be without doubt the remams of one masculine skeleton and still
showed to some extent their natural relations but for the most part
they had been moved by the settling of the ground, so that the original position in which the skeleton lay was no longer determinable;
numerous parts of the skeleton, including fragments of the bones
that remained, had been lost through exposure. Nothing was found
with the bones or in the excavation of about 2 cubic yards of earth
;

from below, on the sides, and above them.
The work of examining the barrancas and of removing the bones
consumed a large part of one day and, ownng to untoward circumstances, the stay of the party could not be prolonged, so that no other
washes were examined.
The information was elicited from the Indians of the village that
the settlement is a very old one and that before the present cemetery was established, about 100 years ago, the dead were buried in
various places in the neighborhood.
The human bones recovered will be described later in this report;
at this point it may be stated merely that they are partially mineralized, and agree well in physical characteristics with the Indian.
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A

were collected from various
very near the
skeleton discovered by the writer; others were at lower levels, down
The shells were of two kinds,
to about 15 feet from the surface.
with an occasional fragment of a third, and were Seen in many parts
of the deposits, so that ten times as large a number could have been
Those gathered were submitted
collected without much difficulty.

number

of shells,

about forty in

levels of the Sotelo- barrancas.

all,

Some

of these lay

Wm. H. Dall, who reports as follows:
from Sotelo, Argentina, which you left with me are

for identification to Dr.

"The

shells

EpiphragmopJiora tucumanensis Doring; Odontostomus dsedalus Deschayes; and Ampullaria cornucopia Reeve, all recent species of the
reerion."

THE OVEJERO SKELETAL MATERIAL

Skull No. i.— No. 4850, Museo Nacional (Buenos Aires) collections.
The specimen is a portion of an adult, masculine, apparently nonde-

formed calvarium, rebuilt out of about 25 pieces and partially restored
in mastic. A moderate frontal and parietal depression is the result of
imperfect restoration.
frontal, parietals,

and

The parts present comprise portions of the
The right side is less incomplete

occipital.

than the left.
The bones are brownish-pink in color on both surfaces, with some
blackish spots. On fracture they are white, though not chalky, and
seem largely devoid of animal matter. They are not unduly heavy.
Their thickness is somewhat above the medium for whites, parts of the
frontal squama reaching 10 mm., but this would not be extraordinary
for Indians.

In the median

cm. above what was the center of the supreme
round hole 6 mm. in diameter and about 7 mm.
deep, apparently made by a drill. This does not pass through the
bone; it seems to be artificial and not recent.
The cranium was of fair but not large size and apparently mesocephalic in form.
There is no frontal or sagittal crest. The forehead was not low, though its exact build can not be seen. The
parietal eminences are moderate.
The ridges on the ventral surface
of the occipital are stout.
The ventral surface in general is poor in
impressions of convolutions. Of sutures, nothing is visible except a
part of the coronal, which seems to have been obliterated in a marked
line, 2

occipital line, is a

degree.

The foregoing
owing to
cerned
•

is

is about all that can be said concerning the specimen,
imperfect condition. No feature that can be clearly disprimitive or strildng.

its

The identification of most
made witli certainty.

not be

of these

specimens with the particular

localities

from which they came could
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SlcuU No. 2. The cranium of a female, probably adult, exact age
not determinable; base and jaws missing (fig. 47).
The dorsal surface of the specimen is covered with a thin peUicle of
grayish-white calcareous matter and a less pronounced deposit of the
same nature is seen all over the ventral surface. The bone on fracture is cream-white and probably largely devoid of organic matter,
but it is not heavy or petrified.
There is no deformation or disease. Over the glabella and lower
])art of the frontal are seen a few clusters of superficial, small, straight
or curving grooves, apparently made by the teeth of small rodents;

Fig. 47.

Ovejero skull No. 2 (side view).

the depth of the most pronounced of these grooves does not exceed
1

mm.
The parts present include the

frontal (damaged), the larger part of

the right and a small part of the left parietal, the right temporal
(defective)

specimen

is

and a part

of the left

temporal with the mastoid. The
it goes, from 13 pieces; the

well reconstructed, so far as

squama is restored in mastic.
The skull was of moderate feminine dimensions, and in form is
either highly mesocephalic or somewhat brachycephalic, and of medium

right

height.

:
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There is a fairly well marked nasion or rather supranasion depression, but the whole region is decidedly female in character.
The
nasal process is quite well developed and reaches well down below
the line connecting the uppermost points of the orbital border on
each side. The glabella is slightly convex, not prominent, and there
are small, feminine supraorbital ridges extending over the median
There is no approach to a supraorbital arch nor
half of each orbit.
above the supraorbital ridges.
depression
any
there
is
The forehead is only moderately high, but fairly convex, with
scarcely a trace of the lateral eminences, and there is no frontal or
sagittal crest, only a barely visible

The

median

elevation.

parietal eminences are large but not specially prominent.

outline of the

norma

superior was nearly ovoid.

The temporal

The
crests

were not pronounced; the nearest approach of that on the right to
the sagittal suture is 3.6 cm. The supramastoideal crests are well
marked, the mastoid itself is slightly above medium feminine; the
digastric groove is deep.
Of the sutures, the frontal and the sagittal are plainly traceable
dorsally but seem to be in an advanced state of obliteration venTheir serration was submedium.
is seen a moderate metopic crest extending over less
than one-half of the frontal squama. Impressions of brain convotrally.

Internally

lutions are

few and shallow.

What remains

on the right side shows a glenoid fossa
and dimensions.
It will be seen from the above that no part of the specimen presents morphologic peculiarities, primitiveness, or anything that would
be incompatible with the skull of an ordinary Indian. Thickness of
the bones of the vault such as shown here is common enough in the
of the base

of ordinary features

latter race.

Measurements
Nasion-bregma arc,' about
Right half of transverse arc, about
Antero-posterior arc over the middle
Thickness of frontal squama
Thickness of the right parietal bone
Slcull

No.

3.

—A

large,

11.8
13.7
of the right parietal,

near

11.5
7 to 8

6 to 9

cm.
cm.
cm.

mm.
mm.

mascuhne, adult skull, with possibly a slight
Ably reconstructed from more than 30

fronto-occipital deformation.

fragments.

Surface of bones covered, as in skull No. 2, with a tliin deposit of
enough perceptibly to affect the measurements.
gra3rish calcareous matter, not

The specimen is quite heavy, but the weight is mainly due to the
calcareous coating. The bones are apparently largely devoid of
1

Eliminating inerastation.

:

BUEEAU OF AMEEICAN ETHNOLOGY

250

[bull. 52

animal matter, being generally in the same condition as skulls Nos.
1

and 2 from

this region.

The left mastoid and neighboring parts appear to have been cut
out by a rodent with broad teeth and there are also some cuts, most
;

probably gnawings, over the occipital bone and on the fore part of the
right temporal crest.
A small depression, evidently a scar, 3 mm. high by 4 mm. broad
and 1 .5 mm. at greatest depth, is seen on the frontal, a short distance
above the most prominent part of the left supraorbital ridge. Fi'om
the depression run three small radiating lines, not fractures.
The nasal process is ordinary and the nasal depression fairly well
marked. The glabella is medium, somewhat less prominent than
the ridges. The supraorbital ridges are of masculine proportions and
occupy the median two-thirds of the supraorbital space; above them
extends from side to side a shallow concavity.
The forehead is rather .low, sloping backward from 4 cm. above
the glabella. It presents one broad median convexity; no lateral
eminences present. Above the convexity is a slight flattening, approximately 4 cm. long, possibly the result of intentional compression.
There is no medio-frontal and only a slight sagittal crest. The
parietal eminences are well-marked but diffuse.
The outline of the
norma superior was a long ovoid.
The temporal crests are not specially pronounced; the nearest
approach of that on the right to the sagittal suture is 5.7 cm. The
mastoids were rather large masculine.
The occipital region is somewhat more prominent on the left and
the frontal bone on the right, so that the skull is moderately plagiocephalic.
The occipital crest is pronounced, double-semilunar in
form.

The auditory canals show

partial occlusion

by posterior and

anterior exostoses, such as are quite characteristic, especially

also

among

aged individuals, of the Peruvian Indians.
The basilar process presents a small pharyngeal fossa; the rest of
the base is defective. The foramen magnum was in the usual position.

The sutures

of the vault

seem

to

have been quite well serrated the
;

sagittal is still plainly traceable outside as well as inside.

Ventrally is seen a submedian metopic crest; there
with shallowness, of convolutional impressions.

is

a paucity,

Measurements
cm.

Diameter antero-posterior maximum, approximately
Diameter lateral maximum, approximately
Diameter frontal minimum

19.

4

14. 7
9.

4

:
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cm.

Nasion-opisthion arc

37.4

'

12.4

Nasion-bregma

Bregma-lambda

12.9

-

Lambda-opisthion, about
Transverse arc, approximately

The bones

12. 1

30. 8

above medium in thickness, tlie
and along the squama measuring from 6 to 8 mm.,
9 mm., with the occipital in places less, in others

of the vault are rather

left parietal above

the frontal 8 to
more massive.

slightly

All the above features are of ordinary nature, especially
skull

compared with those

is

of Indians,

and there

when

the

nothing that

is

indicates geologic antiquity.

Specimens marked "Post-pamiJean fossil

man from

Santiage, 2 leagues north of the haths of Rio Hondo.
An adult male skull of an individual
STiull A.

Bio Dulce de

Carles 2d journey."

—

beyond middle age.
Shows marked occipital flattening. The bones are yellowish and
grayish on surface, nearly wlrite on fracture. They are not mineralized and the skull is not, so far as can be judged by hand, of more
than ordinary weight.

The

skull

is

large

and shows no primitive

supraorbital ridges were not excessive;

and there

is

characteristics.

the forehead

a rather heavy occipital torus.

The

is

face

The

well arched;

and base are

wanting.

Measurements
cm.

Diameter antero-posterior from ophryon
Diameter lateral maximum
Height, biauricular line, bregma, api)roximately
Diameter frontal minimum

—

a mascuhne cranium

18. 3
15. 8
12. 7

9.9

an adult near middle a^e.
Skull B. This
presents
a moderate occipital
well-developed
but
It is in general
the
surface
and fragile but
brownish
on
The
bones
are
flattening.
has
been partially
specimen
mineraHzed.
The
not
perceptibl}^
are
restored.
The gla])ella and a part of the right supraorbital ridge
have been gnawed away to some extent, although the loss of substance

is

is

of

not deep.

Principal measurements:
cm.

Diameter antero-posterior maximum, about
Diameter lateral maximum
Basion-bregma height, approximately

17. 9
14. 2

13.4

The supraorbital ridges are of moderate masculine dimensions.
The forehead is well-arched. A slight sagittal elevation extends for
some distance beyond the bregma. The mastoids are of good
mascuhne size and ordinary form.
1

This

is

probably slightly in excess of what

it

was

originally,

owing

to imperfections in repair.

;
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The lower jaw

is present though defective.
and presents throughout ordinary
Indian-hke features. The sj^mphysis is approximately 3.8 cm. high;
between the first and second molars the height of the bone is 3.4 cm.,
and the smallest breadth of the ascending ramus is 3.6 cm. The
maximum tliickness of the left horizontal ramus (the right being
deficient) is 1.7 cm.
The chin is somewhat square and of medium
prominence. The whole ascending ramus is strong. The notch is deep.
Femur, A portion of a right, adult mascuhne femur.
The surface of the specimen has been covered with a tliin deposit
of grayish calcareous matter, most of wliich, however, has been
rubbed off.
The bone was about 41 cm. long and moderately strong, the

It

is

face

is

wanting.

quite large and

strong,

—

principal diameters at middle being: lateral 2.45 cm., antero-posterior

3.15 cm., at subtrochanteric flattening, antero-posterior
2.4 cm., lateral

(maximum)

3.15 cm.

They give

(minimum)

a pilasteric index

and a platymeric index of 76.2.
The bone shows numerous markings, which Amegliino regards as
the work of man, but all of wliich were evidently made by the teeth
of rodents, especially by those of a rodent of large size, probably a
In this way the large trochanter has been entirely cut
viscacha.
away, the marks of teeth all radiating from the cavity of the bone.
Four parallel cuts, all exactly alike, are seen below the edge remaining
Large gnawings are
after the cutting away of the great trochanter.
traces
of teeth exist
also visible on the hnea aspera, while still other
all
transverse.
These cuts are
Most of
in two places on the shaft.
them are in the form of V-shaped grooves with one plane wider than
the other, and were made by a rodent's incisor cutting sideways, a
frequent practice with these animals. Other cuts are more nearly
of 128.6

On the postero-external surface, just
two
parallel cuts of the latter variety,
there
are
middle,
below the
which dispel all doubt as to the rodent origin of the incisors. On the
linea aspera, 11.4 cm. from the upper edge of the bone, are six

square, with flat bottoms.

such fiat-bottomed cuts; these are in pairs, each pair being separated

from the neighboring marks by a

marked among these are each
would be impossible to produce

slight vertical ridge;

slightl}^

more than

1

and the best

mm.

broad.

It

with a knife. There is not a
single feature about all these cuts that points to man's instrumentahty
they were produced, plainly, by a sharp-edged chisel-hke tooth.
The region from wliich the bone came contains the viscacha; in fact
some of the human bones collected here, as stated by de Carles, came
from a viscachera. This rodent brings all sorts of bones about and
into its lair, some of wliich it probably uses, as rodents in general use
this effect

hartl objects, for the benefit of its teeth, wliich otherwise

too long.

would grow
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of the shaft at the middle, with excep-

hnea aspera, is nearly round this type is more proper to
youth, but is found now and then in adults, in Indians and also in
whites.
The thickness of the walls is moderate. There was a pronounced linea aspera, in part compensatory for a rather marked backward bend of the shaft. It also reached lower than in some bones, but
tion of the

;

not abnormally so. Its inferior termination presents the common
form. Besides tliis backward curve, the bone presents also, above the
middle, a trace of a bend outward. Both of these features are common enough in the femora of Indians as well as in those of other race^.

The specimen shows further pronounced lateral torsion, so that
the lateral axis of the shaft at the middle and that at the widest part
of the subtrochanteric flattening form together an angle of about 55
degrees.
Instances of similar torsion, however, are not rare in Indian
femora.

There

is

no third trochanter, and the trochanter minor is in exactly
which it is found in a modern femur used by Professor

the place in

Ameghino for comparisons.
The angle of the neck was very obtuse, indicating a male of no
advanced age. The line of the insertion of the vastus internus and
the cruralis is fairly well marked and runs obliquely down from below
the head to the linea aspera, being in exactly the same place as on
the modern laboratory femur, above referred to.
The rest of the bone is so ordinary that further description would
be superfluous.
Other hones.

—Besides

vicinity seen at the

the above, the material from Ovejero and

Museo Nacional

fragments of various bones.

A

normal
and of numerous

consists of a not entirely

skull of a child (probably slightly hydrocephahc),

separate description of each of these

would unnecessarily overburden this paper. They do not
present one feature of any special morphologic significance, and,
with all the separately mentioned specimens, may be confidently
pieces

classed as ordinary Indian.

A

number of the larger pieces of long bones show gnawings and
possibly also claw scratches, some of which may resemble cuts with
a knife; but, on close examination, especially with a magnifying
one can generally detect characteristics, particularly occa-

glass,

doubhng and parallehsm of the cuts, pecuhar to the teeth of
Tlie same phenomenon is frequently observed in Indian
bones buried in the loess in North America. One piece of a femur
sional

rodents.

shows pathologic thickening of the walls.
The Sotelo skeleton found hy the writer. Tliis specimen (No. 263964,
U.S.Nat.Mus.) is represented by more than a dozen fragments
of the skull, four isolated molar teeth with parts of the jawbones

—
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adhering to the roots, the larger portions of a humerus, a femur and
fragments of other long bones, some defective phalanges, pieces

tibiae,

of ribs, clavicles

The bones
traces, or

and

tarsal bones,

and some slivers.
and all are covered with

are dirty-yellowish in color,

well-marked

pellicles, or

small masses of firmly adhering,

more or less the medulspongy bones that were
exposed through fracture. When the bones were taken from the
earth, no such hard, firmly adhering coatii^g existed, except on those
that had been exposed.
It was noted specifically that, had the
proper facilities been at hand, as a brush or water, the bones could
have been thoroughly cleaned on the spot with ease. The cement now
on them is the result of consolidation, in drying, of the loess that
was left adhering to the bones. In some of the medullary cavities
filled with loess this can still be removed easily and completely,
except at the ends, where it was exposed to the air, causing it to
harden and adhere to the bone.^
Because of their thin cement covering, the bones, when they strike
one another, sound like so many potsherds; but they are not visibly
petrified interstitially and preserve considerable animal matter.^ The
enamel of the teeth preserves its natural luster, is not much altered
in color, although sliglitly more yellowish, and shows no cracks.
In
gray, rough, sandy cement, which covers also
lary surfaces

number

a

and

fills

many

of the cells of the

of places the larger fragments

show

old surface defects

and gnawings by rodents.
Morphologically the lot, owing to its defectiveness, is of but little
importance. There is enough to show that the bones are those of a
strong adult man, not below general medium in stature.

The skull was of moderate thickness. A fragment of the frontal
shows that there have existed pronounced supraorbital ridges, with
a tendenc}^ to extension into an arch, as occasionally seen in the
American natives. Nothing can be said as to size or form of the skull.
The teeth (molars) are of good size and two show considerable wear.
The right humerus measured approximately 33 cm. the principal
diameters of its shaft at middle are 2.35 by 1.8 cm.; the form of the
There are no specially noteworthy
shaft approaches prismatic.
;

features.

The femora were strong, pilasteric, with very moderate upper
The right measures at about the middle of the shaft
3.3 by 2.G5 cm., giving the pilasteric index of 134-5.
Other measurements are impracticable. The shape of the shaft approximates

flattening.

the prismatic.
'

A

portion of a humerus of a bird, found with the

human

bones, looks quite fresh, but the surface

is

already covered with thin grayish-white calcareous pellicles.
2 Detailed chemical analysis was not practicable, the bones not arriving until six nionths after being
sent

by

express.
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The tibiae were platycnemic. The right shows above the middle
a shaft of type 4 (nearly lozenge-shaped in section) and measures at
about the height of the nutritive foramen 3.8 by 2.3 cm.; tliis gives
The form, platycnemy, and other features
the low index of 60.5.
agree well with those of Indian tibiae.
Racial identification of the skeleton can not be arrived at definitely,
of course,

a

from material so defective, but what there

common

Critical

The examination

is

all

suggests

Remarks on the Ovejero Region Finds
of the

is

bones reveals nothing that even distantly

show the presence of two distinct
not enough properly to show even one. Wliat there

suggests the Negrito.
races; there

is

Indian.

It does not

agrees with the Indian.

The formation

which the bones occur is plainly recent, partly the
which the nearby river, according to local information, is particularly liable, but mainly accumulation 1)y the
winds, which are said to blow across the valley protractedly and
occasionally with much force.
However, this part of the problem
will be dealt ^vith by the geologist of the expedition.
in

effect of the floods, to

Notes on the Locality of Sotelo
By Bailey

Willis

The old Indian village of Sotelo is situated on the eastern or left
bank of the Rio Dulce near the boundary between the Provinces of
Tucuman and Santiago del Estero. There are a church and buryingground said to be more than a century old, and the locality was
inhabited long before these came into existence. Not far away is
Ovejero, where

human remains were found

in a superficial loess and
found a skeleton, which he describes.
These notes deal with the aspects of the locality and of the formation in which the skeleton was discovered.
The Rio Dulce is formed by numerous streams, which flow from
the Aconguija Range, that rises ^o a height of 3,000 meters in western
Tucuman. There are no notable tributaries from the east. In that
direction stretch the arid plains of northern Santiago del Estero,
covered with thorny desert bush and cactus.
Near Sotelo the valley of the Rio Dulce is between 1 km. and 2 km.
wide and is sunk perhaps 5 m. to 10 m. below the plain. The right
bank of the river is a bluff which exposes a section of loess characterized b}'- a distinct pink color.
Low bluffs of the same material face
the river plain locally on the left side near Sotelo, and the formation
at

Sotelo Doctor Hrdlicka

appears to underlie the entire valley.
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East of the river the superficial formation is of different character.
is a Hght-gray to buff or pinkish sandy loess, composed of fine
rounded sand grains, mica scales, and very fine clay. It is slightly
cemented by lime but readily crushes in the hand to a fine dust.
Sections 3 m. to 4 m. deep show great uniformity and an absence of
It

horizontal structure.

On

the contrary there

cal structure, characteristic of loess.

is

the incomplete verti-

The formation

is

thus distinctly

and structure. The sand and mica scales are derived
from the river bed and the clay from the pink loess of the underlying
eolian in texture

formation.

The
west

prevailing winds of the district blow from the north or north-

down and

across the river valley, where these materials are

deposited and exposed

by the stream.

formation is thus sufficiently obvious.
out of the river bed.

The

The

origin of the superficial

It is

original surface of this superficial loess

an eolian

loess,

was a slope or

blown
plain,

very gently inclined toward the river. It is a surface which implies
somewhat uniform and gradual accumulation of the deposit. Dunes
are absent.
A«*the present time the plain is cut by branching gullies,
2 m. to 5 m. deep, which have extended from the river bank back into
the loess to a distance of one-half a kilometer.

The

gullies are of

recent origin and are growing.

Since the observation of the writer
and his colleague was limited to the immediate vicinity of Sotelo,
these ma}^ be of local character and occasioned by a special condition,
which gave storm rains an opportunity to initiate and develop the
single system of branching channels that were observed.
Restricting the inference to this particular locality, there may be
distinguished the earlier episode of loess accumulation, which was
general and may be still in action, and the immediate incident of
erosion.
The latter may have been in progress a score of years or half
a century, scarcely more, for in this soft loess the growth of channels
is very rapid, even where rains are occasional.
Any fossils indigenous to the loess must be older than the gullies.
This would be true also of any human burials exposed in the side of a
gully, such as were found, for no burial would intentionally be made
where it would be liable to exposure. Accidental burials might occur,
however, in holes in the loess near the temporary head of a growing
gully, as is explained in a subsequent paragraph in connection with
the finding of a horse's jawbone. The writer would thus distinguish
tlu-ee conditions of occurrence, any one of which might apply to any
remains found in the loess: (1) Occurrence as a fossil indigenous to
the loess and contemporaneous with the stratum in which the remains
occur; (2) intentional burial, younger than the formation, but older
than the gullies where the bones are exposed by erosion; (3) accidental burial, which may coincide with the growth of the gulHes.
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PLATE 23

BARRANCAS AT SOTELO
These barrancas are west of Gramilla, in the valley of the Rio Dulce de Santiago. Here is shown a jawbone of a common horse, buried in eolian loess 9 feet (3 meters) below the surface. When found, the
front end of the bone extended into the bank 7 inches (18 cm.), the rear end 3 inches (S cm.), so that
the angle only was exposed.
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relative ages of these possible occurrences

follows:

The last-mentioned

(accidental
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would be somewhat

burial), taking

place

during the growth of the gullies would be the latest, and in the
writer's estimate, would not be more than half a century old, as the
The second (intentional
gullies are probably not of greater age.
antedate
of the church, which
probably
the
cemeter}"
would
burial)
established
a
hundred
years.
The first would
been
have
is said to
date back to the" formation of the deposit. The source of the material in the river bed, the winds to transport it, and the plain of deposit
The formation is genetiare favorably related at the present time.
cally related to

them and may be

ascribed with confidence to the pres-

ent geologic epoch.

In the superficial loess were found the jawbone of a horse and the
remains of a human skeleton, at points about 100 m. apart, in the
nearly vertical sides of a gully which passes just south of and close by
the village of Sotelo.

The jawbone of the horse lay in the gray loess at a depth of slightly
than 3 m. (about 9 feet) below the surface (pi. 23). The front of
the jaw was buried 18 cm. in from the face and the articular process
about 10 cm. Only about 1 cm. of the lower edge was exposed when
found. The loess above the jaw appeared laterally continuous with
less

that on each side and in firmness and structure exhibited closely
if
not identical characters. Close examination detected
rounded loess pebbles or concretions of darker color than the mass,
which did not occur in the adjacent loess and which might indicate a
secondary deposit. The bone was that of a modern horse.
If we may regard this jawbone as a fossil indigenous to the loess,
the latter is more modern than the writer would otherwise infer. If
it represents a case of accidental burial, it is related merely to the
growth of the gully and probably somewhat in the following manner.
When a pool of water gathers on a surface of loess, as it may in a
shallow hollow during a rain, and sinks in, the water has a capacity
for mixing with a considerable proportion of loess and rendering it
fluid.
This capacity depends on the fineness of grain of the loess
particles which may be contained in the thickness of a capillary
film and thus become part of the liquid.
The mixture flows like a
fluid.
When such a mass finds an exit at a lower level, as in a gully,
it flows out and leaves a vertical pit having a horizontal outlet at the
bottom. The writer saw a number of such pits in the loess of China
and thinks they might readily form in the loess at Sotelo, although
he did not observe any in the small area inspected.*
It is easy to understand that a bone might fall into such a pit and
become buried by loess blown from the immediate forination. There

similar

'

They were seen

later

by both the writer and Doctor Hrdlidka

21535°— Bull. 52—12

17

in loess

banks in Argentina.
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however, little to support the suggestion except the somewhat
doubtful pebbly appearance of the loess above the horse's jawbone.
Tlie evidence is not adequate to determine whether the jawbone is
to be regarded as an indigenous fossil or as an accidental burial
is,

occurring after the deposition of the loess.

The human remains were found in the superficial loess at a depth of
approximately 2 meters below the surface. The position and attitude
are shown in plate 22, and are described by Doctor Hrdlicka. According to the writer's observation the loess above them was identical with
that on each side of and below them. If they were buried here the
process of rearrangement of the disturbed loess has obliterated the
evidence of disturbance by producing a structure identical with that of
the undisturbed earth. The movement of rain water* sinking in and
rising again by capillary attraction, is adequate to accomplish such a
rearrangement in a moderate interval of time, and this may be the
case.
But considering the depth at which the skeleton lay, the
homogeneity of the material above and around it, and the conditions
favoring loess accumulation, the writer inclines to the view that the
skeleton should be regarded as a fossil in the modern superficial loess
formation. It ma}^ thus have an antiquity exceeding one or two
centuries.

The Tertiary Man

^

THE BARADERO SKELETON
History and Reports

In 1889, in his letter to Kollmann,^ Santiago Roth announced the
by himself of still another geologically ancient skeleton,
and the bones are represented as proceeding not from the Superior
but from the Intermediary Pampean.
The find, made in 1887, is thus reported: ''The place where I
found this human skeleton is distant about 2 kilometers from the
Baradero Railroad station and a short distance from the Banado,
which exists between Baradero and San Pedro.
"At this locality there was made, in constructing the railroad, a
cut through the loess, and one of the feet of the skeleton was partially
uncovered. The remaining parts of the skeleton were still in the
loess bank, and the bones lay in normal relations, except that the
head was bent forward so that not the face, but the vault of the
skull, pointed upward.
The lower jaw was wide open. The circumstance which impressed me most was that the bones of the
discovery

1 The finds under this head are dealt with, as before stated, in the order of the antiquity attributed to
them, proceeding from that regarded as the most recent to the most ancient.
' Ueber den Schiidel von Pontimelo (richtiger Fontezuelas).
(Brieflichc Mittheilimg von Santiago
Roth an Herrn J. Kollmann); in Mitthdlungcn aus dcm anatomischcn Inslitut im Vcsalianum zu Basely
1889, p. 10-11; also in Lehmann-Nitsche's Nouvelles rccherches, etc., p. 485.
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upper limbs, which were stretched along the sides of the body,
reached as far down as the knee joint. One hand was united with
one of the knee joints by calcareous concretions. It is a matter of
regret that, as is frequently the case in this class of sediments (eolian
Although the
loess), the individual bones were not well-preserved.
bones lay in general in their true relations, I still do not believe that
the body was buried but rather that it was gradually covered by
the dust brought by the wind and storms. The bones showed splitting and other unmistakable signs of weathering, such as are seen
only on bones which have been exposed for some length of time in
free air.

.

.

.

'^That the skeleton belongs to the Interaiediary Pampean will not
be doubted. The case is still further strengthened by the fact that
is found a bank with the Tertiary oyster
Entre Rios formation. Any one who will examine the
case will satisfy himself of the contemporaneity of these two strata."
There are no further data by Roth. In 1889, however, the locality
of the find was visited, under the guidance of Roth, by Carl Burckhardt and Lehmann-Nitsche, and the report on the observations

directly opposite this place

shells of the

From this report it appears that the
is given by the latter.^
Baradero skeleton lay at no great depth, apparently only about 1
meter, below the surface. The oyster shells collected from the opposite bank were declared by von Ihering and SteLnmann to be ''relatively modern, probably Quaternary and intimately connected or
even identical with the living forms." And the conclusions in
Burckhardt's contribution to the subject are as follows (p. 162):
"Basing our opinions on these data [given in preceding lines], we
can not accept the ideas of Roth that the marine bank corresponds
to the formation of Entre Rios and that, consequently, a part of the
loess and the fossil man of Baradero are Tertiary.
"We are obliged to hold, on the contrary, that the bank is relatively
modern, very probably Quaternar}^, and in consequence that the
fossil man of Baradero is himself probably also diluvial."
Again it is seen that, as in other cases already referred to in this
report, the possibility of an ordinary burial from the surface is given
no consideration.
Long before the foregoing excerpt appeared in print, the skeleton
was sold to the Ecole Polytechnique Federal of Zurich, and there in
1901 the bones were studied by Rudolf Martin. Martin's report is
included in Lehmann-Nitsche's work just mentioned: its principal
features are as follows (pp. 374-386)
"The state of conservation of the Baradero bones leaves so much to
be desired that, notwithstanding my good will, I have arrived at the
made

>

Nouvelles recherches,

etc.,

pp. 144-165.
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conviction that

it is impossible to deduce from the study of this
material any far-reaching conclusions. It would seem that previously
the skeleton, and especially the skull, were in better state.
"The petrifaction of all the skeletal parts is complete [?] the loess
.

.

.

;

which

still

bones that

adheres to them is so hard and so firmly attached to the
it can not be separated except by the action of heat or

acids.

"The

larger part of the skeleton has been submitted to strong

which one of the femurs, for example, premore than 60 fragments. These are solidly reunited [by

pressure, as the result of

sents to-day

the loess] but not exactly in their natural positions, from which has
resulted an important modification in the original form of the bones.
On the basis of this fact, I do not believe that I can follow Roth's

opinion, which

is that the present eroded and cracked condition of
due to weathering. In my opinion it is more probable
that the bones were thus broken within the ground.
"The remains of the skeleton consist of the following parts: Fragments of the skull, formed of small pieces of the vault in very irregular
agglomeration. The majority of the fragments belong to the frontal
and the parietals," others representing parts of the occipital and the
right temporal bones.
There are- present also a portion of the upper
jaw, two parts of the lower jaw, the shafts of the two femora, the
tibiae and fibulae (broken and much compressed), and a fragment of

the bones

the

is

left OS calcis.

All the better-preserved parts indicate, according to Martin, that

the skeleton was that of an adult male, of stature well above the
medium for whites.

The remnants of the skull are in such condition that no safe condrawn from them as to the cranial form. The bones
The dental arches were evidently massive and strongly
are not thick.
developed. The lower jaw is stout, short, and high. Below the

clusions can be

oblique line and in front of the insertion of the masseter, there

strong protuberance or lateral mandibular eminence.

The

is

a

surface of

the insertion of the masseter is deeply grooved. The height of the
horizontal ramus in the region of the second molars amounts to 3 cm.,
its thickness at the same point to 1.6 cm.
The molar teeth, all of

which are preserved, although showing extreme wear, are large but
their characteristics are typically

human.

"The dimensions of the teeth are without doubt superior to those
which we encounter in Eui-opean skulls, but they would not surprise
us in the Indians of South America, who belong almost without
exception to macrodont varieties."
The bicond^dar length of the femur has been fixed by Martin at 47.2
cm., which corresponds to the stature of about 1.70 meters.
The

middle part of the shaft gave the diameters of 3.2 by 2.9 cm, on the

.

:
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and 3.3 by 3 cm. on the left; the drcumference on the right was
on the left 10 cm. The upper part of the diaphysis ol the
measured transversely 3 cm., antero-posteriorl}^ 2.7 cm., showing

right,

9.5 cm.,
left

an eurymeric form.
The measurements of the shaft
were as follows:

of the tibiae at

about the middle
R ight cm

Diameter antero-posterior
Diameter transversal
Cnemic index

The

shaft, as

shown

3.

Left cm.

95

2.35

59.4

in the illustration

(fig.

4.

2.35

56.2

48) presents in a typical

form the quadrilateral shape.*

The conclusions reached by Martin on the

basis of

liis

examinations

are as follows

"It is really to be regretted that this skeleton
has come to us in so defective a state, because it
constitutes the most ancient specimen from Argen
tina, found under circumstances which are sufficiently well-known.
As it is, the results of our
examination do not afford a basis solid enough to
enable us to conclude that the skeleton belonged to

4

the race of Lagoa Santa.

"It

is

possible to affirm, however, without fear

of being in error, that in divers fragments of the

skeleton which are in our possession to-day, there

piQ 43

Tibia of Bara-

dero: Transverse see-

tion of the shaft.

no character which is not equally encountered in modern man, especially that of South America.
The man of
Baradero does not represent, therefore, a human form specifically different from the man of the present day."
exists

Critical

To

Remarks

the writer the only possible conclusion, from what has been
is that the antiquity of the skeleton

learned about the Baradero find,

can not be regarded as satisfactorily demonstrated. Nothing has
been advanced which could be accepted as proof that the case could
not be one of merely a prehistoric holocene burial. The presence of
all the parts of the skeleton in their normal relations, as reported by
Roth, speaks for an intentional, or a speedy accidental, interment.
Intentional Indian burials in an extended position are more rare than
those in a more or less contracted one, but they occur in many parts

America and are explainable either by a modification of the usual
custom, due to some special motives, or from inability to bend the
body on account of rigor mortis. The notion that burials in fossae
were not practiced in northeastern Argentina, on account of the
of

'

Type

4,

A. H.

This feature, while of rather widespread ancient as well as recent occurrence,

especially characteristic of the Indian.

is

:

BUREAU OF AMERICAN ETHNOLOGY

262

absence of implements,

is

not

coi-rect;

even

if

some

[bull. 52

burials

were

quite superficial or in shallow mounds, the fact does not, as seen
again and again in North America, exclude other forms of inhumation
in the

same locahty,

at the

same or other periods. No photograpliic
That the}'' are sohdly covered with

study was made of the bones.
calcareous

concretions

from Martin's

indicates

no great age.

Finally,

as

seen

show close morphothe ordinary American natives. Strong

report, the bones so far as preserved

with those of
lower jaws are especially frequent in Argentina.
•
Cases of the nature of the Baradero find have no prospect of
ever being generally accepted as representative of geologically ancient
man in America. They are full of uncertainties and are incapable of
logic relations

and

liigh

furnishing positive proof of the contentions as to antiquity, which
are based on some of the unusual phenomena connected with the

circumstances of the find or with the bones themselves. The subject
of man's antiquity on tliis continent, as elsewhere, is of so great
importance that it demands much more than an opinion or assumpIt calls in every case for a definite, unequivocal
tion by any observer.
demonstration, which permits of no legitimate doubt, and any fuid
that does not come up to this requirement can have no right to further
consideration as an evidence of man's antiquity.
Doubtful cases,
as that of Baradero, marked by scanty geologic records, poor material, and the absence of all conclusive evidence of great age, are
really, until definitely excluded from further consideration, obstructions to the progress of scientific research.

HOMO CAPUTINCLINATUS

—THE

ARROYO SIASGO SKELETON

History and Earlier Reports
is one of the latest finds in Argentina
to
antiquity
It was made by Carlos
attributed
remains
of human
the
International
Scientific Conbefore
reported
was
and
Amegliino

The Arroyo Siasgo skeleton

by Florentino Ameghino.
shortly afterward
and, as it is rather
pubhshed
was
The report
given
here
with
more
detail that is perare
contents
inaccessible, the
gress in July, 1910,

^

haps absolutely necessary. Professor Amegliino says
"The year 1909 and that part of 1910 wliich has already passed
have been particularly fruitful in finds relating to fossil man in the
Argentine territory.
"It would seem that we have assisted at the awakening from ultra
tumha of the ancient and now extinct species and races of man wliich
inhabited our lands, in order that they might present themselves,
even though only with their inanimate bones, at the celebration of the
Centenary.
»

Descubrimiento de un esqueleto huraano f6sil en el pampeano superior del Arroyo Siasgo; Congreao
Americano; Separate publication, Buenos Aires, 1910, pp. 1-6.

Cientlfico Iniernacional
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"In Santiago del Estero (Rio Hondo) fossil skulls and bones of
two very distinct races of man were discovered; one strong and of
large stature, apparently not widely different from the normal form,
and the other very small and seeming to present some relations with
the Negritos (?).[^] At Necochea new examples of Homo pampseus
were gathered. To the north of the [Arroyo] Moro, fronting on the
Laguna Malacara, some 60 km. north of Necochea, there were recently
discovered in the ancient Pampean two skeletons with their skulls,
belonging not to a race merely, but to a real (verdadera) extinct
species, of reduced stature, with only four lower molars in place
of five (the posterior being absent),

and possessing a lower jaw with-

that of Spy and Krapina. And in the Superior Pampean of Arroyo Siasgo there was discovered a skeleton of human
type, but exceedingly primitive and as simian, or perhaps even
more simian, than the Homo pampseus.

out a

cliin, like

"The last-mentioned species is named by me Homo caputinclinatusJ'
The specimen representing the species "is a fossil human skeleton,
found in January of the present year by the traveUng naturalist of
the Museo Nacional, Sr. Carlos Ameghino, in a barranca of the
Arroyo Siasgo, some 300 meters from the house of the estancia 'La
Georgina' belonging to Sr. J. M. Mendez, in the Department of
Ranchos, near the station Villanueva of the Southern R. R.
"With the object of satisfjdng myself as to the position which
the skeleton occupied, I visited the locality about the middle of
last March.
"The Arroyo Siasgo is a small affluent of the Rio Salado.
"Before coming to the Salado, which it reaches through a very
narrow channel, the valley of Siasgo broadens in an extraordinary
manner, forming a deep depression 4 km. long and 2 km. broad.
This hollow, now dry, was in a recent epoch a lake which dried up,
.

its

.

.

waters draining into the Salado.

"This depression is limited on the east by a barranca, about 8
meters high, against which broke the waters of the lake. This
barranca is a part of the remnant of an ancient and high table-land,
which, in other times, separated the Siasgo from the Salado; the
most elevated part of it has already disappeared.
"The terrane of this table-land (meseta) is formed by a layer of
vegetal earth, some 50 cm. in thickness, which passes gradually
into a light eolic

loess of

reddish-gray color, that somewhat lower

becomes more compact.

was described
by Burmeister, who encountered in
now preserved in the Museo Nacional of Buenos

''This loess deposit of the barranca of the Siasgo
in a masterly
it

many

manner

fossils,

in 1863

[1

The

Ove.iero specimens (q. v.).]
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One carapace of a Glyptodon, nearly complete, was found,
Burmeister says, only 1 foot below the surface of the ground.
"The human skeleton was found buried in this unmoved deposit
of loess, at a depth of 1.80 meters from the surface oP the ground,
deeper than many remains of Glyptodon, Sderocalypus, Eutatus, etc.,
which we have collected in the same locality.
"The skeleton consists of a skull, of which the lower jaw and the
facial parts are missing, and of various long bones, numerous vertebrae and ribs, the sacrum, the pelvis, and a number of the bones

Aires.

among them a nearly intact
"The long bones indicate that the

of the feet,

compared with those

astragalus.

individual was still young;
man, they would correspond to one
Moreover, it was an individual of very

of the actual

of 16 to 18 years of age.

reduced stature, probably not greater than 1.40 meters.
"The bones of the skeleton present very notable peculiarities, of
which for the present I shall mention only the superficial form of
the 'ectal' articular facet oi the astragalus, which is not deeply
concave as in actual man, but much flatter; and the form of the
femur, whose linea aspera is scarcely visible, and which presents
toward the middle of its length a nearly circular transverse section,
like the femur of many apes.
[*]
"The skull is excessively small and very dolichocephalic.
"It is very low anteriorly and excessively high posteriorly, so
that the vertex falls far back of the bregma, more or less in the pos.

terior two-thirds of the parietals, in

coincides with the

.

,

which characteristic the skull

Homo

jmmpaBUs.
"I have not measured the cranial capacity, but I calculate that it
does not surpass 1,000 c. c.
"Posteriorly there is no torus occipitalis, the inion region is not
prominent but rounded and all the muscular insertions are but little
developed.

"The

sutures,

and nearly
region,

including the lambdoid,

straight.

much

The mastoids

are exceedingly simple

are very small.

The

fi'ontal

depressed, rises gradually toward the back, and the

vault continues to rise in this

way up

to the vertex.

very j^rominent by reason of its elongated
and narrow form, in which it presents a remarkable similarity to
In a straight line, withthe formation proper to the Diprothomo.
out paying regard to the curve, it measures 106 mm. in anteroThe
posterior, and 98 mm. in its greatest transverse diameter.
post-orbital narrowing is very slight, the minimum transverse diameter at this point being 91 mm., only 7 mm. less than the maximum

"The

fron4^al

bone

is

transverse diameter.
[1

The two measurements

that follow are those of the writer.]
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tkis it follows that the anterior part of the front

is

pro-

portionately very broad, in which it differs absolutely from the
Homo pampseus which on the contrar}^ possesses a frontal region
that is exceedingly narrow. The front of this skull appears thus
not only very long and narrow in the back but also of a very characteristic rectangular contour.

"The whole

from before backward, form-

frontal appears arched

ing a convex curve not very pronounced but ver}^ regular.
"This regularity extends also to the anterior supraorbital part,

which has no vestiges of the supraorbital ridges nor of the transverse depression which accompanies the same, but the frontal eminences are plainly

"Of

visible.

the post-glabellar depression there remain also no visible

The glabella does not
vestiges nor is there any visor (insera).
protrude but curves notably downward; the interorbital part of
the frontals descends especially low below the superior border of
the orbits, but its inferior border does not present a backward inversion, so that the nasion did not lie in a transverse depression as in
modern man; by this characteristic this new type of man accords
with the Diprothomo and tlie Homo pampxus.
"The conformation of the orbits is peculiar; to judge by the
superior part, which still exists, and by the arched border, they
appear to have been notably more high than broad, as in the Homo
pampseus; moreover, they are excessivelij superficial, their roof forming
with the external surface of the frontal' region an angle that is nearly
obtuse; they are much more superficial than in the Diprothomo.
"The posterior part of the skull is not less singular. At the first
view, the eye is struck with the fact that the occipital aperture is
situated

more

posteriorly

than

bone, instead of being continued

space back of the foramen

in

magnum,

long,

as

rapidly, so that the opening appears as
terior part of the skull, in a

man. The occipital
more or less horizontal

existing

by a

way more

is
if

the general rule, ascends
located nearly in the pos-

accentuated than in

many

apes."

In the following paragraphs Ameghino speculates as to the "orientaThe conclusion is that "a skull with
a sloping frimt directed downward and an occipital opening located
nearly in the posterior part of the specimen, indicates a head which
in life must have presented a notable grade of inclination downward.
It is for this reason that I designate the species, now completely
tion of the skull during life."

extinct,

by the name

of

Homo

caputinclinatus."

In the latter part of 1910 a brief report on the Arroyo Siasgo
remains is made by Mochi.^ Tliis author says he was able to exam'

Moehi, A.. Appunti

pp. 250-253.

siilla

paleoantropologia argentina; in Arch, per VAntr.

e la

Etn.. XL, Firenze, 1910,

^

:
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ine the skull only cursorily, a fact wliicli doubtless accounts for his
failure to notice that the present color of the specimen is due to its

having been treated with a preservative, that it presents a postand, what is even more important, that it belongs to the skeleton of a child.
He further regards Ameghino's
reference to 18 lumbo-dorsal vertebrae as applying to this skeleton,
while it relates to that of Samborombon, which Ameghino includes, in
the paragraph that Mochi quotes on page 250, with the Arroyo Siasgo

humous deformation,

^

skeleton in the

new

species of

Homo

caputinclinatus.

Finally, the

hasty examination is also probably accountable for the one or two
errors that have entered into the figures of Mochi's measurements.
These are given as follows
em.

Length
Breadth
Height (basion-bregma)
Diameter frontal minimum

16.

6

11.

5

13. 0(?)
10.

2

Mochi recognizes that the skull is artificially deformed, in the cirAymara fashion. The "far back" situation of the foramen
magnum and the rapidly descending roof of the orbits, insisted on by
Ameghino, "are both caused by the orientation of the calvarium."
With an approximation to the ordinary anthropologic posing of the
specimen the foramen magnum assumes a position which has nothing
extraordinary in a skull with a slightly flattened occiput, and the
roof of the orbits comes to lie in a much different way from that in
Ameghino's orientation."
"On the whole," Mochi well concludes, "this species seems to me a
cular or

'

'

very doubtful one."
Examination by the Writer

Through the courtesy of Professor Ameghino, the writer was able
examine all that remains of the Siasgo skeleton. The results, as
will appear, differ in some very essential points from those quoted
to

above.
It

is

the skeleton of a child, probably not 12 years of age.

The portion of the

sJcull remaining (pi. 24) consists of only the vault,
without the facial parts and most of the base; the vault presents a

perceptible degree of

There

Aymara

deformation.

posthumous, unrestored depression, affecting the
posterior two-thirds of the lateral part of the right parietal and
diminishing the maximum breadth of the skull by 2 or 3 mm.
The skull would be small for an adult but is not so for a child.
1

The

is

also a

latter error

is

possibly due to the thickness of the bones of the vault, which resemble those

adolescent, to the absence of

all

the parts( teeth

.

face, base) that indicate the age of a skull,

and

in

an

to failure

to see the remaining parts of the skeleton.
2

The photograph does not afford a good view of this

feature,

which

is

plainly recognizable in the specimen.
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It is brownish and yellowish in color, but has been treated with
a preservative. It does not seem to be devoid of animal matter
Morto a great extent, though it may be somewhat mineraliiied.
phologically, beyond the effects of the deformation and the lack of
development due to youth, the specimen presents no pecuUar feaThis statement applies equally to every other part of the
tures.

skeleton.

The thickness of the bones of the vault is medium, or slightly
above, for a child. The sutures show only slight serration and all
There are six unimportant small to medium-sized
are patent.
Wormian bones. The pterions are both of the H variety and of
moderate width.

The mastoids (right) are fairly
and of ordinary form. The floor

young subject
meatus presents on

well developed for a
of the auditory

the left a large, on the right a small, dehiscence; these defects,
common in all Indians, are of great frequency in those of Bolivia

rather

and Peru.
The frontal process and the upper parts of the orbits show childlike
The former is still
characteristics, otherwise no unusual features.
divided inferiorly for some distance by a remnant of the metopic
suture.

Owing

to the deformation of the vault,

appears as
is

if

the foramen

magnum

situated farther backward than usual; but this feature

commonly observed

in skulls with

Aymara

deformation.

Principal measurements of the Siasgo cranium:
cm.

Diameter anterior-posterior maximum
Diameter lateral maximum
(but was larger; is diminished somewhat by both

16. 9

11.5
artificial

and posthumous

deformation.)

Height, auditory canals line to bregma, approximately

11. 7.

Circumierence (above supraorbital ridges)

46. 1

Nasion-opisthion arc

35. 4

Nasion-bregma

11.

9

Bregma-lambda

11.

8

Lambda-opisthion

11. 7

Transverse arc

Diameter

frontal

27.1

minimum

The remaining

9.

2

most
Those

parts of the skeleton have been treated for the

part, as has the skull, with a solution of

some

preservative.

treated thus are brownish-yellow; those not treated, light-gray.
Pelvis.

—The three constituents of the ossa innominata
and

are as yet

rami of the ischium and the pubis commonly unite about the tenth year, the youth of the subject is evident.
The pubic, crest, ischial, and sacral articulation epiphyses are wanting
as well as those of the acetabulum and of the border in front and
above it. The bones are of fair strength and usual form.
entirely separate,

as the

1
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—

These are light, dry, quite easily broken and apparently
Ribs.
not mineralized in any degree. They indicate a child. They are
all regularly formed.
A few appear slightly thicker than usual/
owing largely, if not entirely, to the age of the subject.
Vertehrse; sacrum.
There are present 10 pieces, representing several dorsal, lumbar, and sacral vertebrae.
All the epiphyses are
wanting. The sacrum is represented only by separate, immature
segments. The right lateral mass of the fifth lumbar is large, sacralhke, articulating with the uppermost segment of the sacrum; later
in life it would doubtless have become part of the latter.
The neural
canal of tliis vertebra measures from above 2.5 cm. in breadth and
1.4 cm. in its antero-posterior diameter.
Femora. None of the epiphyses are attached; the bones are light
with no f ossilization perceptible. The shape of the shaft approximates
cylindrical, wliich is typical of childhood.
Its antero-posterior bend
is very moderate, the lateral slight.
The external lip of the sub-

—

—

trochanteric flattening

is

The

well differentiated.

right

bone shows

on its posterior aspect four fresh cuts.
Measurements of the Siasgo femora:
Right.

Left,

cm.

Length, minus epiphyses

(?)

Diameter antero-posterior at middle
Diameter lateral at middle
Pilasteric index
Diameter maximum, at upper flattening
Diameter minimum, at upper flattening
Platymeric index

cm.

near

34.

2.

1.

95

2.

2.

05

105.

92. 9

2.

65

2.

60

1.

95

1.

95

73. 6

75.

—Left

bone only, without epiphyses. Shape of shaft prisAnatomically without special features. Head deficient.
Surface of bone eroded as if by roots.
Tihise.

matic.

Measurements

of the Siasgo tibia:
cm.

Diameter antero-posterior at middle
Diameter lateral at middle
Index at middle
Diameter antero-posterior at the nutritive foramen
Diameter lateral at the foramen
Index

2.

:

5

2.

SO.O
2.

8

2.

2

7^. 6

— Fragment, upper epiphysis wanting; lower? No special
the proximal extremity; epiphysis wanting; no
Radius. —Part
special features.
greatest length,
Astragalus. —The bone measures 4.75 cm.
Ulna.

features.

of

in its

3.85 cm. in
•

One

its

greatest breadth,

of the longer ribs

of the thorax, 0.4

x

1.4

measures

cm., and

in its greatest height

middle of the shaft 0.65 x 0.9 em another, from p. slightly lower part
another, from about the middle of the thorax, 0.6 x I.O cm.

at

still

and 2.60 cm.
:
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measurement taken with the specimen laid on the
border of the table). The posterior facet for the calcaneus is probably less concave than usual in adults. The right astragalus is
defective and quite useless for study but was apparently similar in
size and form to that of the left side.
None of the above-mentioned bones present any intravital injury
(the last-named

or disease.
Critical

Remarks

The fundamental errors of the original description of the Siasgo
shown plainly enough in the preceding pages. The age
of the subject was much overestimated, and through lack of comparative material, no doubt, features of the skull due to artificial
shaping were mistaken for natural characteristics and made the basis
of a new species of man.
The remains consist of a few very ordinary, immature, and defective bones, which show little if any fossilization and, it is safe to
say, would not be recognized as exceptional if placed with a series of
skeleton are

similar remains from, for instance, the graves of Bolivian Indians.

However, there is other good evidence that the skeleton in question
has no claims whatever to antiquity. On his return from the Sierra
Ventana Mr. Willis visited the locality of the find. He was shown
by the owner of the hacienda the exact spot from which the bones
came and which was still plainly in view. His observations are
embodied in the pages that follow.
Observations on the Arroyo Siasgo Find
By Bailey

Willis

The Arroyo Siasgo Valley is a pecuharly broad and shallow but
winding hollow in the Pampa. It has been described by Amegliino
as a lake basin and may have been partially filled at times of excessive
rains, although the writer saw no shore features, as an established
lake would make.
The valley itself is an abandoned stream channel
widened by wind. It lies in the east-central part of the Province of
Buenos Aires in that broad lowland through which the Rio Salado
winds. The region is one in which drainage channels are but slightly
developed and which has exhibited extensive flooded areas during
rainy years up to a recent time, when the construction of drainage
canals provided channels in which the waters might flow away. The
writer does not recall ever having seen a more perfect plain or one
from wliich evidences of erosion were more completely wanting. From
the vantage point of the railway train the plain could be scanned for
many leagues and exhibits everywhere the same dead level. Even

the long hollows, characteristic of

much

of the wind-sculptured sur-

face of the pampas, are here developed in only an insignificant degree.
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The Rio Salado flows in a meandering channel whose character
shown in the photograph (pi. 25). It is peculiar that the river is

a canal, flowing between steep banks, apparently in perfect equiof uniform regimen.
The fall seems to be just sufficient
to carry off the waters and the sediment which they bring, and there
is no evidence of flood waters, sufficient at least to rise above the
like

hbrium and

banks and spread out on the flood
surface of the

pampas

elevation or depression,
until one is

upon

Within sight
an hour and a

plain.

Thus the level grassy
bank without

stretches straight to the river

and one does not reahze that the

river

is

there

it.

General Belgrano, but at a distance of
it, there is a low ridge which is a
conspicuous feature in the level plain. From near the surface of this
ridge, on the estancia "La Georgina" belonging to Senor George M.
Mendez, Doctor Ameghino found a human skeleton. Guided by his
directions, the writer visited the spot on June 23, 1910, for the purpose of studying the topograpliic and geologic relations in which the
skeleton had been found.
The central features of the locahty are the ridge and the hollow
known as that of the Arroyo Siasgo, which winds along its southern
base.
The writer approached the ridge from the east and followed
its northern base for about 3 km.
It is not continuous, but consists
of three or more long low elevations.
The northern slope is gentle,
sinking imperceptibly into the perfectly level plain, which stretches
away to the northward. At the estancia "La Georgina" the ridge
was crossed at a point where it sinks away to the westward, and the
southern slope and the Arroyo Siasgo came into view (pi. 26). The
southern slope of the ridge is relatively steep. At the top it shows
effects of wind erosion and portions of the grass-covered margin have
slid down.
Toward the bottom it is gentler and passes into the
hollow by a curve similar to that of the lower part of an earthy talus.
It is covered with vegetation.
Near the top the sod is broken by
sliding and undercut by the wind.
The Arroyo Siasgo is a winding
hollow. Water from a recent rain was standing in pools in the lowest
parts of it, but it was all overgrown with herbage. The width of the
hollow is somewhat indefinite, since it has no well-defined southern
bank. From the lowest portions, which are below the general level
of the plain, there is a very gentle rise southward for perhaps a kilometer before the uniform altitude of the plain all about is reached.
The hollow and the hill have a definite relation to each other. The
hollow is a winding depression; the hill is a winding ridge which
closely follows its northern side.
According to an estimate based
on observation in driving past and in walking over the hill and through
the hollow, the volume of the one above the plain is about equal to
The position of the hill is to
that of the other below the plain.
of the station
half's drive

from
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leeward of the hollow, the prevailing winds of the region being from
the south or southeast, and the southern scarp of the ridge exhibits
It is evident that the material of the hill
effects of wind erosion.

was blown out

An

of the hollow.

hill shows that it
and firmness from the Pampean terrane of the
plain.
It is a perfectly homogeneous fine-grained loess, which is
devoid of stratification. Wlien damp it is light-to-medium brown, and

examination of the material composing the

differs in structure

dries out whitish to pink.
all

through

it

and

Films of a white calcareous deposit ramify
but there are no distinct lime

grit against the knife,

concretions or tosca.

The material

of the

Pampean

terrane,

which

forms the plain and in which the hollow is excavated, is precisely
similar in fineness of grain, but is darker colored and more compact.

Wlien blown into dust it would yield the loess of the hill.
The writer was accompanied over the ground by D. Cesar

Pirez,

majordomo of the estancia, who stated that in sinking a well,
which is marked by the windmill that may be seen in the photograph (pi. 27), there was first penetrated the black superficial soil,
then 2 m. of loess, and below this again black soil about 30 cm. thick,
overlying the brown earth of the Pampean terrane. The well is
located below the summit of the ridge at an elevation which probably
the

does not exceed 2h or 3 m. above the general level of the plain, and
thus reasonably certain that the loess of the ridge lies upon the
black soil of the plain, which was buried as the loess dune formed.
The conditions under which such a dune may form depend on the
existence of a steep accident in the surface.
The wind, sweeping

it is

is diverted upward in striking a steep bank on the
and forms an eddy at the summit of the bluff. In this
eddy sand or loess is deposited. The winding hollow resembles an
erosion channel and the development of the dune was occasioned,
according to the writer's understanding of the circumstances, by the
abandonment or drying up of the stream channel which it represents.
According to this interpretation the ridge is a local feature which
has been built upon the plain in comparatively recent time.
Upon the summit of this ridge, about the highest point, were found
the human remains which C. Ameghino excavated. The exact spot
is indicated in the photograph (pi. 28), directly beneath the figure
of Senor Pirez.
The hole was partially refilled but may be easily
distinguished.
According to Senor Pirez and judging from the position of the hole, the body lay on the southern slope, about 2 m.
below the highest level of the plain, but covered by not more than
half a meter of brown earth in place.
The body lay with the head to
the north, the feet toward the south, and in a somewhat inclined
position.
The head remained at a slight distance from the rest of the
body, which seemed to have slid down the hill. Senor Pirez remarked

across a hollow,

farther side
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had noted

at one side of the excavation a small quantity of
a pencil in an upright position, which was probably
Senor Pirez said that he was not present when the
due' to a root.
bones were disinterred but learned the facts when Doctor Ameghino
made a second visit for the purpose of searching for some missing

that he

black earth, like

portions.

A

reasonable interpretation of these facts, as it seems to the
body was buried on the summit of the hill in the
soft eolian loess and in the position which would naturally be chosen
for such a purpose; that in course of time the earth in which it
writer, is that the

was buried

slid

somewhat, as

it is

evident that

much

of the face of

even now, sliding. Some portion
of the earth which was originally above the body may have been
removed by wind erosion, and possibly the discovery of the bones was
There is nothing in the topographic or geofacilitated by this fact.
logic relations, nor in the situation in which the bones were found, to
indicate that the skeleton is of any antiquity.
the

hill

at this immediate point

HOMO SINEMENTO

is,

—ARROYO

DEL MORO; NECOCHEA

The Arroyo del Moro Find

The Arroyo del Moro, or more properly the Laguna Malacara, find
was made sometime in the earlier half of 1909 by Jose Oliva, a sailor
guarding a stranded cJiata on the desolate beach about 7 miles northeast of the Arroyo del Moro, some 35 miles northeast of Necochea.
As he told our party, he was out with his wife and boy hunting, and
^

among the sand dunes, situated about 15
minutes walk north of his temporary home and at a somewhat shorter
distance from the Laguna Malacara, his wife and he saw on the ground
from a distance a white rounded object, which they took at first for
a large ostrich egg, but wliich on closer view was found to be the top
The sailor dug out the skull with a knife, and when
of a human skull.
an opportunity presented itself he sent a notice of the find to the
gardener, L. Parodi, at Necochea, who was known to be interested in
bones in behalf of the Museo Nacional at Buenos Aires. The information reached also Dr. E. Cavazutti, an amateur local collector of
Necochea.
The place was then dug over by the sailor, his boy, and the gardener,
who found two skeletons; what was saved of these came through
Doctor Cavazutti to the Museo Nacional, where the specimens, especially the skulls, were repaired and partially reconstructed.
Later on the locality was visited by Florentino and Carlos Ameghino,
who collected over the same flat numerous fossils and also many
worked stones of the dark variety.^
in crossing one of the flats

1

A

2

See section on Archeology.

flat-bottom boat.

The

chaia in question

is

a stranded steel barge.
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The human remains under consideration were recently described
by Professor Ameghino, and they have been made by him the representatives of still another South American species of man, namely,
the

Homo

They

sinemento.

are

first

"La

mentioned in print in a commemorative number of
Following a statement concerning the Homo pam-

Nacion."
we read the following (p. 24):
"From the same epoch as the H. pampseus or perhaps somewhat
more recent is the Homo sinemento, which, retaining some very primiits evolution
tive characteristics, has in other respects surpassed
Homo sapiens. Its representatives were pigmies (1.40 m.), of a very
prognathic rostrum, of lower jaw without chin, as in Homo primigenius, but with orthognathic and very regular denture, and without
the last molar. It is a species which disappeared without leaving
descendants."
Somewhat later, on the occasion of the meeting of the International
Scientific Congress in Buenos Aires, the find was reported and pubThe follomng principal statements were made
lished more in detail.
^

pseus,

m

by Professor Ameghino:

When

the

^

human bones

in question reached the

Museo Nacional,

where they were cleaned and reconstructed, "it was possible to
establish the fact that they were fossil bones enveloped by the Pampean loess, in parts strongly hardened by calcareous concretions or
tosca, which is so characteristic of the Pampean formation."
When subsequently Professor Ameghino, with his brother Carlos,
visited the place where the remains were found, he saw that "the
fossae, from which the skeletons were extracted, were excavated in

Unmoved

(in situ) terrane, traversed

by lines

of tosca absolutely iden-

with that which envelops and also fills many of the human
bones. From the earth that was dug out I still gathered some fragments of the skeletons, various bones split longitudinally, and an
instrument made from a fragment of long bone intended for retouchtical

ing stone flakes.

"The whole
stones,

surface of the ground

some representing

was sown over with worked
others rejects and re-

real instruments,

siduum. It is the industiy of the split stone (piedra Jiendida).
"I gathered also many fragments of scoriae and some of baked
earth.

"Finally, over the whole locality there were numerous fossil bones,
from young animals. ...

especially
1

Ameghino,

F., Geologia, paleogeografia,

Estudio publicado en

el

Numero

paleontologla, antropologla de la Repflblica Argentina.

Extraordinario de

La Nacion, Buenos

Aires,

May

25, 1910; separate,

pp. 1-25.
2 Ameghino, Florentino, Descubrimiento de dos esqueletos humanos Msiles en el pampeano inferior del
Moro; special separate, Congreso Cientifico Internacional Americano, Buenos Aires, 10 d 25 de Julio, 1910,

pp.

1-6.

21535°—Bull. 52—12
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[Fifteen genera

"We

and species are enumerated,]

collected also incomplete fossil

individuals.

[^]

.

.
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human remains

of various

.

"As
race,

to the skeletal remains, they represent a hitherto unknown
with characteristics so profoundly distinct and peculiar that I

consider

it

a true species, which I designate

by the name

Hojno

of

sinemento.

"They were very
mate height

small people, almost pigmies, whose approxi-

I calculate at

about 1.40 cm.

"All the bones of the skeleton indicate not only a race of ver}''
small stature but also slender people, not very robust, in consequence

which the muscular insertions on the bones are little marked.
of the bones, as the femur, calcaneus, and astragalus, present
very peculiar features, but their examination would require too much
time.
I shall occupy myself solely with the skulls.
These, in agreement with the stature, are veiy small.
Both
are clearly dolichocephalic.
There is nothing extraordinary as to
their general form.
The mastoids are small and the muscular insertions in general but little developed.
There is no torus occipitalis
and the inion shows scarcely any prominence.
"The vault is rather low and the front is regularly convex and
without a supraorbital arch. There are no supraorbital ridges, but
there exists a well-marked transverse depression extending from one
to the other of the orbital apophyses of the frontal.
"The frontal is short and broad, and the coronal suture is nearly
transversal, i. e., but little inclined forward and but little arched
backward.
"The glabella in its inferior part does not present an inversion
backward, so that the nasion was not located in a depression; in this
the spec^imetns agree with the Homo pampseus and the Diprothomo.
"The orbits are deep, and to judge by the more complete skull
they were of greater height than breadth, a primitive character
which we alread}- loiow in the Homo pampseus.
"The rostrum is quite prognathic, but this prognathism is due
almost exclusively to the maxilla, which advances much forward.
"The most noteworthy peculiarities of these skulls are those wliich
relate to the dental apparatus and the conformation of the mandible.
"The teeth are small in proportion to the size of the skull, but wellformed and worn horizontally all to the same level. The canines
are more or less of the same size as the incisors and premolars, and
their crowns do not reach higher than those of the contiguous teeth.
of

Some

'

'

.

.

.

[> It is puzzling that not a word is said of the numerous white quartzite flakes, rejects, and implements
which strewed the same playa, some of these, as was seen later, being in close proximity to the grave.
These stones were considered by F. Anieghino much more recent than those included in the abovementioned industry of pitdra hendida.]
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true molars diminish in size gradually from the

first to the last,
being notably larger than the second. This difference is
The last lower molar does
especially marked in the lower molars.
not exist and there are no signs that it has ever existed.
''The implantation of the superior incisors, canines, and premolars
shows a small slant forward, producing slight dental and subnasal
prognathism. In the inferior jaw the same teeth show reversely a

the

first

.

slight inclination

backward; that

being prognathic

is

is

to say, the

orthognathic, or,

.

.

mandible instead of

more than

that, ultra-orthog-

nathic.
''This characteristic

is

so

much more

surprising, as the

jaw lacks

absolutely the chin prominence, reproducmg in this respect the con"
formation of the mandibles of Naulette, Spy, and Krapina, which
are classified as belonging to the

Homo

jJfimigenius.

"In the Homo primigenius, however, the absence of the chin is
accompanied by a strong prognathism of the anterior part of the
alveolar region and also of the teeth which are inserted in this part,
especially the incisors and the canines; moreover, these teeth are
proportionally of larger size, and the canine is not only larger but its
crown is also higher than that of the neighboring teeth.
"This conformation in the Homo primigenius has been interpreted
as very primitive, as an ape character inherited from the anthropoids.
"It is known that I have combatted this view for many years.
For me the Neanderthal or Homo primigenius type represents an
extinct species, greatly specialized in the direction of bestialization.

The pronounced dental prognathism which characterizes this type
and the absence of chin are characteristics acquired secondarily. I
maintain the opinion that the primitive humanoid (hominideo) type
presented orthognathic denture without great canines and with the
symphisis of the lower jaw vertical or nearly vertical.
"The discovery of this new fossil type overthrows in a definite
manner the theory of the simian descendants of the Neanderthal
If this theory were true, the absence of the chin should
always be accompanied by a great dental prognathism. Here we have
a case completely contrary to that. The absence of the chin is accomplished by a denture implanted vertically and by an orthognathism

type.

^

most elevated existing human races. The
theory that the type of Neanderthal is the phylogenetic intermediary
between man and the anthropomorphs is overturned by this sole
as perfect as that in the

fact.

"The new type under
teristics a

Homo

form anterior

consideration represents
to that of the

primigenius.^'
1

Compare previous

lines.

by these charac-

Neanderthal

— A. H,

man

or of the
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The new species differs from Homo primigenius also "by the absence
by the more human conformation of the denture,
and by an absohitely different conformation of the anterior region
of the skull. P]
It is therefore a new species of man, which I have
designated by the name Homo sinemento.
"With this, we have in the Pampean formation, without taking
of progna.tliism,[i]

account of the

Homo

species of Hominidse,

sapiens of the uppermost strata, four distinct
namely the Diprothomo platensis, the Homo

pampseus, the Homo caputinclinatus and the Homo sinemento. These
four species show among themselves differences much greater than
those which we observe among the actual human races that are

This not merely proves specific differences but also
for the South American origin of man, because
it is here where he acquired his greatest diversification and where he
was represented by the greatest number of species."
A brief note only on the Arroyo de Moro specimens is found in the
recent paper on the Argentine fossil man, by Mochi.^ He did not
have time to study the remains relating to H. sinemento, but what he
saw made him doubt the validity of the new species.
farthest apart.

brings

new evidence

OBSERVATIONS BY THE WRITER

In June, 1910, the locality of the find was visited by the party
and C. Ameghino, Mr. Willis, the gardener
Parodi, the sailor from the cJiata, and the writer.
The place was found to be in the inland terminal part of a long,
irregularly outlined, denuded flat or playa,* lying witliin the belt of
barren, moving sand dunes, near the small lake Malacara, far from
any human settlement. One whole day and parts of two others were
spent in the examination of the spot and the vicinity. The following
consisting of Srs. F.

is

made there by the writer.
somewhat broadened end portion of a

a transcription of the principal notes

The "skeleton playa"

^

is

a

long denuded depression, wliich connects with a barren flat that
reaches down to the beach.
It is situated in the midst of the sand
dunes, slightly nearer the open land than the sea.
The surface of the playa is grayish and blackish, with irregular

remnants of a former

level, 1 to

2^ feet (about 30 to 75 cm.) high.

Below the discolored surface the earth

is

yello\vish loess.

Here and

there within the loess are seen streaks of tosca.

The

irregular earth banks,

when

cut,

show

color

and composition

wliich appear to be similar to those of present surface of the playa;

but in one of the elevations, about 2^ feet high, not far from the spot
1

2
3

—

Compare previous lines. A. H.
This probably refers to its narrowness antero-inferiorly. A. H.
Mochi, A., Appunti suUa paleoantropologia argentina; in Arch, per VAnfr.

—

e la Efn.,

XL, Firenze,

1910, p. 253-254.
*

s

Seep. 112.
For convenience the depression in which the find was made

will be referred to

under this term.

Ph'S

S
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where the human bones were found, the earth
from the top was bhickish, evidently a remnant

for
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about 8 inches

of a former vegetal

surface.

On closer inspection there were still found scattered over the surface of the terminal part of the playa and even close to the spot where
the human skeletons were chscovered, black as well as wliite cliipped
stones.

As previously mentioned,

their former visit

many examples

the Amegliinos collected during

of the black variety.^

Pieces of a

quartzite grinding-stone and a few anvil-stones were also found by
the writer on the 'skeleton playa," and chipped stones of both the
'

''black" and the "white" variety were numerous over some of the
black playas in the neighborhood.
In a portion of the "skeleton playa" were seen in several localities
protruding bones of the glyptodon and other fossil species; all these
lay clearly in the undisturbed deposits.
A narrow part of the playa, connecting the inland portion of the
flat with that extending toward the sea, where remnants of human
bones were previously found on the surface by the Ameghinos, was
examined. It differed in no way from the rest of the playa and was
not more deeply denuded. It yielded some stone cliips but no other
specimens.
Careful attention was given to the site that contained the principal
human remains. The cavity from which the two "fossil" skeletons
came was found to be filled with loess and sand blown in since the
bones were removed. As to its original contents, the gardener as
well as the sailor and his son said that it held the remains of two
bodies.
These lay with the heads at the opposite sides of the hole,
the feet nearly touching. Both were in a contracted, somewhat crouching position, which the two men later demonstrated most vividly
(pi. 29).
A narrow line of tosca, not very hard, ran tlirough the soil
that covered one of the skeletons, in a direction transverse to its axis;
the earth itself was not hard. Some of the bones were fragmentary
or in poor condition and some became broken at or after the excavation.
With one of the skeletons was found a quantity of red and
some white mineral pigment, in the form of small concretions.
There were no animal bones with those from the human subjects, nor
in close vicinity.

The second day

of the stay of the party at the chata, the force that
excavation was engaged to help clear out the cavity
they had previously made, and to extend the digging in several
directions.
This work, in which the writer took part, resulted in

made

the

first

gaining some interesting information, which was recorded on the spot
as follows.
1

Formeaningof the term "black" and "white" and further

report.

details, see the archeologic sections of this
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The skeleton cavity exists in an irregular elevation upward of 3
yards in diameter and rising to about 18 inches above the surrounding
surface.
This elevation, due in a slight degree to the earth thrown
out at the former digging, is one of the remnants of the earlier plain.
The cavity is plainly a double or joint grave. There seems to be
some possibility of judging of the depth of tliis beneath the old
The blackish earth, which, as previously mentioned, was
found to form the top of an elevation a few steps from the skeleton
cavity, can be interpreted only as a remnant of the former vegetal
earth of the plain. Extending toward the skeleton cavity the horizon
of the old surface indicated by tliis black earth, and remembering that
the uppermost part of the skull of one of the skeletons was somewhat
above the surface of the low elevation in the floor of the playa which
surface.

contained the grave, it is seen that the
between the top of the head of one of the
surface of the ground was only about 1 J or
therefore that the interment might easily

original vertical distance
buried bodies and the old
at most 2 feet.
It appears

have been a

fairly

modern

burial.

Amegliino says the Indians of these regions did not bury in graves
but made stone piles and that they had nothing to dig with. But
the sailor has now parts of two Indian skeletons dug out from graves,
with the earth still in and about the bones. Nothing at all was seen
or learned of cairns or stone piles in the region; in fact there are
nowhere any stones except the tosca and the pebbles near the beach.
Burials in the ground were found previously along the coast (Moreno)
and constitute the rule in the valley of the Eio Negro and in the sand
dunes farther north, toward San Bias. Besides, a large artificiallyedged piece of white quartzite, that would serve well for digging in
even hard ground, was found farther north by the writer,^ and there
were available at all times bones, antlers, and sticks suitable for
digging in the friable deposits of the surface.
No trace of loose or broken tosca, as was said to have existed at one
place in the earth covering the skeletons, can be found in the earth
remaining from the former digging nor in the cavity itself. But its
existence would be no standard of antiquity, for calcareous concretions form readily in the Argentine loess.
In cleaning out the hole in which the human skeletons lay, it is
noticed, after the removal of all that had been blown in, that on
digging deeper than the first excavation, the earth is still soft, in
one place to the depth of about 8 inches. This is possibly earth
that had been removed in preparing the grave. It is not a part of
the undisturbed deposit which constitutes the flat and which offers
wherever exposed in the cavity, much greater resistance.
1 One quite similar in size, shape, and material but of still better make, from near the left bank of the
Rio Neuqen, a short distance from Necoehea, came shortly afterward into the possession of Professor
Ameghino through the gardener, Parodi.
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The burial cavity is of an irregular oblong form, approaching
somewhat an hourglass in shape. Its longest diameter from east to
west measures a little more than 9 feet (3 m.) its greatest breadth in
its more western part is just 3 feet (1 m.), wliile the greatest breadth
of the more eastern enlargement is slightly more than 2 feet (65 cm.).
The greatest depth of the larger part of the fossa is 25^ inches (64 cm.),
The
while that of the smaller portion is only 14 inches (36 cm.).
;

sides are slightly sloping,

bottom.

The

the cavity growing smaller toward the

greatest depth of the depression below the former

estimated on the before-explained basis, was not
from 4 feet (1.25 m., more or less), a very common depth for an
ordinary burial; it could, in fact, hardly be less with bodies interred

surface of the

soil,

far

in the contracted position.

In the cavity and its immediate vicinity were found numerous little
some of which yielding red coloring matter were shown later to
be impure ocher, while a few others were a white mineral pigment.
According to the gardener and the sailor's boy, these lay with one of
the skeletons if so, they can represent only "paint" stones that were
buried with one of the bodies.
These few crude pigment stones, to wliich no attention was paid
when the skeletal parts were removed, are objects of paramount
importance in considering the problem of antiquity of the remains.
They afford strong evidence of the fact that these were burials, and are
also a proof of the use of such pigments, whether for adornment or
other purposes, and of a l^elief in a future existence, in which the
paints would be of use as in the present life. All this signifies a certain grade of culture entirely incompatible with "the first Tiomo,
not to say even a prothomo,^^ of Ameghino; moreover, it is in harmony
with a widespread practice among the Indians, though more usually
paint is buried with the man than with the woman.
Besides the pigment stones there are found on or in the earth
formerly thrown out from the grave a tooth and the piece of a jaw
containing several teeth, which are taken by Professor Ameghino;
also a midtUe cuneiform, secured for the United States National
Museum. All these pieces, especially tke teeth, resemble in a remarkable degree fairly recent bones, and the specimen brought by the
writer is as rich in animal matter as any Indian bone from the more
modern, even post-Columbian burials.
The presence of undoubted Pleistocene, or possibly even older
fossils in the floor of the "skeleton playa," at about the same level
as the human bones, can afford no criterion whatever for determining
stones,

;

the antiquity of the latter
of this paper,

a grave

repeatedly pointed out in other parts
penetrate any unconsolidated strata,

for, as

may

whatsoever their geologic antiquity or paleontologic contents. It
may even happen that fossil bones dug out in making the grave
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would be thrown in again with the rest of the earth, on or above the
These facts woukl seem to be self-evident, yet they apparently
received no consideration in this instance.
body.

Examination op the Skeletal Remains

The examination

of the skeletal parts resulted as follows:

Malacara, or Moro,

slceleton

—

1.
The remains representing this
number of more or less eroded and

No.

skeleton consist of a skull and a

defective bones.
The skull is that of a middle-aged female, and the
bones are probably from the same individual.
The skull (pis. 30-32) is not deformed. Cemented earth (not tosca)
adheres to the surface along the sagittal and along parts of the lambdoid suture, forming a lump 0.3 mm. to about 3 mm. in thickness, on
upper part of anterior half of right parietal. Ventrally, there are
small scattered remnants of similar hardened loess-like earth.
The walls of the skull are rather thin and of nearly ordinary weight,
though probably somewhat lacking in animal matter.
The left parietal presents slightly posterior to the coronal and along
the anterior third of the sagittal suture, a noticeable bulging, approximately 3.5 mm. long by 2 mm. broad, with a small circular perforation in its anterior portion.
This swelling corresponds to two
depressions in the ventral surface of the parietal, produced apparently by moderate-sized tumors or abnormal growths of some nature.
Two somewhat similar depressions are seen more posteriorly, one on
each side, but these do not affect the outer wall.
The frontal bone presents a slender and long nasal process, the
nasion lying 11.5 mm. below the line connecting the highest parts of
the orbital borders. The minimum breadth of the process (i. e.,
interorbital distance) is 2.05 cm.
The nasion depression is shallow, the glabella of only moderate
prominence. The supraorbital ridges are somewhat above the
medium for a female, without reaching the average of males, and
extend over the median half of the supraorbital space on each side.
A shallow depression, such as frequently seen in modern Indian crania,
extends from side to side abqve the supraorbital ridges. Over the

outer part of the orbits the surface of the frontal slopes backward in
the usual way. There is no approach to a supraorbital arch.

The forehead is well built; shows no separate frontal eminences, only
one large median convexity. There is no frontal or sagittal crest.
The parietal eminences are large but dull. Outline of norma superior is ovoid, that of norma posterior pentagonal, with low summit.
The temporal crests are not pronounced; their nearest approach
to the sagittal suture is to within 4.9 cm. on the right and 4.5 cm.
on the left side.
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The mastoids

are

somewhat above medium feminine
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in size;

the

supramastoidal crests are but slightly developed.
The occiput is moderately protruding. Postero-inferiorly a portion
Dorsally the surface is
of the bone is depressed, posthumously.
marked
transverse
ridge exists under
fairly
a
though
smooth,
rather
the insertions of the trapezii.
The sutures, particularly the lambdoid,

among

show submedium

serration,

patent or nearly so externally, but ventrally the coronal sagittal and lambdoid are obhterated.
as general

Indians; they are

all

There are no Wormian bones.

The basal parts show feminine development, otherwise no special
The occipital condyles are small.
The facial structures are defective. The orbital borders are sharp.
The nasal and orbital region indicates a feminine skull.

features.

On the

whole the examination shows plainly an average, moderate-

sized Indian cranium, not one feature of wliich points to anytliing

primitive.
The entire specimen shows nothing whatever
" bestial" or that could not be found in a modern female Indian skull,

more

particularly in that of a

woman

of small stature.

Measurements
Vault:

cm.

Diameter: ant. -post, max., 17.4 cm. lat. max
Cephalic index
Basion-bregma height, approximately
Height between line connecting auditory canals and bregma
Diameter frontal: min., 8.4 cm. max
Face:
Diameter bizygomatic maximum
Circumference, maximum (above supraorbital ridges)

13.

;

12. 6
11. 6

10.

;

48.
35. 8

Nasion-bregma, 11.7 cm.; Bregma-lambda, 12.1 cm.; Lambda-opisthion
Transverse arc, approximately
Maximum length of right temporal

Thickness
Thickness

max. breadth, approx
above and along the squamous suture

length, 3.1 cm.

of left parietal
of frontal

5

12. 7

Nasion-opisthion arc

Foramen mag., max.

2

75. 9

bone

.

.

28.
8.

eminences

6

3.

;

at points corresponding to

12.0

mm. .3 to

5

mm

5

.

The module (mean diameter)

is 14.4 cm., and the capacity of the
be estimated at or near 1,200 cc.
As every anthropologist who has occupied himself with American
skeletal material will recognize, the above measurements are just
about such as could be expected in a subdolichocephalic Indian
female of small stature. The data relating to the female California
skuUs pubhshed by the writer in 1906 ^ may be given for comparison.
The two sets of measurements are so similar that further comments
on the Indian nature of the skull would be superfluous.

skull

1

may

Contribution to the Physical Anthropology of California; in University of California Publications, iv,
2, Berkeley, 1906, p. 51 et seq.

No.

2;
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Comparison of

the

measurements of the Malacara or Mom slvll No.
California Indian crania

Malacara

Measurement

skull

No.

1

1,

Average
of the
California
skulls

cm.

Length.
Breadth
Height.
Module.

[BULL. 52

Malacara

Measurement

skull

No.

cm.

17.4
13.2
12.6
14.4

17.24
13.37
12.75
14.41

and of 14 female

1

Average
of the

California
skulls

cm.
Circumference

48.0
S5.8

Sagittal arc
Thickness of parietal

.5
12.7

Breadth efface

cm.
48.10
34.42
54
.

12!

88

—

The bones are rather frail, short, femiOther parts of the skeleton.
No exact measurements of
All are eroded and defective.

nine.

lengths are possible.

A

of the right humerus shows decidedly moderate proThe breadth and thickness of the shaft at the middle were
cm. b}^ 1.4 cm. The shape of the shaft closely approxi-

remnant

portions.

about 1.9
mates type 4 (prismatic with anterior border broadened into a fourth
surface).

A slight

condyloid process.
as to form.

The remnants

vertical ridge exists in the situation of the supra-

The specimen presents no unusual
and

of the radii

ulnsB present

characteristics

no features worthy

of

special mention.

The femora were between 39 cm. and 40 cm. long (estimated)
they were slightly longer than modern female Guayaquil femora in
the Museo Nacional collection and correspond to a stature of between
They present no special features as regards
1.50 m. and 1.55 m.
form except perhaps a greater than average stoutness of the external
border of

the subtrochanteric flattening.

On

the right side this

border forms a surface 11 mm. broad. Each of the bones has a
medium-size tliird trochanter. The whole shaft presents a moderate
physiologic curvature backward and also a slight curve outward.
The torsion is not unusual.
Measurements of the femora:
Diameter antero-posterior at middle: Right, about 2. 3 cm. left
Diameter lateral maximum: Right, about 2. 2 cm. left
Pilasteric index: Right, IO4. 6 cm. left
Diameter max., at subtrochanteric flattening: Right, 3. cm. left
Diameter min., at subtrochanteric flattening: Right, 2. cm. left
Index of platymery: Right, 66. 7 cm. left
;

;

;

;

;

;

2.
2.

3

95.

7

3.

2

2.

5

78. 1

All these proportions are entirely compatible witl the assumption

that the subject was an Indian.
What remains of the tibiae shows that the shaft was prismatic

mth

a slight concavity of the external surface and also a shght tendency
toward the formation, by a vertical intermuscular ridge, of a double
Both of these features approximate the bones to
posterior surface.
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At the middle, the antero-posterior diameter measures,
approximately 2.6 cm., lateral 1.85 cm.; on the left, the

antero-posterior 2.5 cm., the lateral 1.75 cm., giving the ordinaryindices of 7;.^

The

and

70.

pieces of the fibulae indicate

A

weak bones; they show no

special

normal shape but almost childUke in size. The astragalus is small and of ordinary form. On comparison with other astragali no significant difference can be perceived.
The calcaneus presents a separation by a groove 5 mm. broad of
the anterior and middle facets for the astragalus. The sustentacufeatures.

portion of a clavicle

is

of

The cuboid facets are as usual
tali protrudes considerably.
concave from above downward and moderatel}'" convex from side to
There are no primitive features.
side.
lum

Measurements

Maximum

of the calcaneus:

length: Right, 7.3 cm.;

of body: Right, 3.4 cm.;

back

of the

left,

most posterior part

3.5

left, 7.1

cm.

cm.

Breadth

Minimum
of

body

of the large astragalus facet)

height

(5
:

mm.

Right,

2.4 cm.; left, 2.4 cm.

All of these features agree well with the Indian provenience of the

specimens.

There are ten vertebrae, probably nine dorsal and one lumbar.
are still in their natural position, cemented by sandy
calcareous loess, consolidated on the surface but loose inside.
The
surface of tliis part of the skeleton has been treated with a solution of
gomma laca hlanca to prevent efflorescence; tliis hardens the bone
(and it may be, to some extent, the loess also) without causing dis-

The bones

•

coloration.

The

pelvis, so far as preserved,

moderate

size

and badly damaged.

shows ordinary features;

A

it is

of

piece of the shaft of an ulna

adheres to the right ilium, bemg cemented to it by the hard loess
(which Amegliino includes under tosca), and a portion of the head of
the femur is cemented to one of the acetabula.
A portion of the upper part of the sacrum is present, but unfortunately the specimen is so defective that it is not possible to take

measurements. What remains of the bone shows no pecuUar features.
Another piece consists of a cluster of five right ribs from near the
middle of the thorax, cemented together like the vertebrae by hardened loess. The bones are of moderate size and anatomically present

no

special features.

In addition to the specimens which have just been mentioned, there
are in the same lot some hardened slivers of bone the origin of which
could not be determined. These may not be parts of the human
skeleton.
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of the results of the
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study of the bones under consideration

human characteristics and that
features agree with those of the bones of the

that they present very ordinary

all their distinguisliing

modern Indian.

They show, as do the bones of any given skeleton,
a few incUvidual pecuharities, but these are without importance.
Malacara, or Moro, specimen No. 2. (pis. 33, 34). Tliis is the
specimen on wdiich the species Homo sinemento in the main is founded.
It is a small female adult skuU, probably very slightly deformed in

—

the

Aymara

fashion.

It has

been repaired from pieces and partially

apparently somewhat "fossilized/' especiall}^ the teeth, wliich have a brownish-pinkish glance.
The forehead shows above the faintly marked frontal eminences

This cranium

restored.

two

is

which are probably artificial. There is
broad depression under each parietal eminence, such as
might have resulted from the appUcation without much force of a
band about the head.
The glabella is moderately developed. There are traces only of
supraorbital ridges and but a faint depression above them. The
forehead is well-arched though not high, and there are slight indications of frontal eminences.
A moderate sagittal elevation is noticed
from the bregma to the summit.
The parietal eminences are well-marked; the outline of the norma
superior is intermediary between ovoid and pentagonal, the outline of
slight lateral flattenings,

also a shallow

the

norma

posterior pentagonal.

posterior part

of

A

slight

the parietal region,

asymmetry

exists in the

due possibly to imperfect

mending.

The occiput

convex and rather smooth. The
feminine size.
The walls of the skull are rather thin, the left parietal measuring,
above and along the squamous suture, 3.5 mm. to 5 mm.
On the whole, the form of the vault can not be regarded as entirely
natural, though nearly so.
mastoids are of

The

face

is

moderately

medium

was made too high

in the reconstruction.

It

shows

a shallow nasion depression, ordinary form of nasal articulation and
ordinary nasal process, with quite sharp orbital borders. The nasal
aperture was rather narrow, being about 1.8 cm. in greatest breadth.
Its inferior

border

nasal spine

is

is

not dull and there are no subnasal

fossae.

The

damaged.

The upper alveolar process is somewhat prognathic (it appears
more so owing to defective condition of the nasal structures) and not
high (approximately 1.7 cm.). The palate presents no unusual features.
The suborbital (canine) fossae are fairly hollowed out. The
molars are submedium in size, rather prominent anteriorly.
The lower jaw presents almost (but not absolutely) vertical s3Tnis, as can well be seen in the illustration
though very moderate median chin prominence.

physis; there
distinct

(pi. 33),

a
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This feature, which has been made much of, is in this case not a
theroid or Neanderthaloid character, due to a strong preponderance
of the dental portion of the bone over the basal part, but an infantile
form, a lack of normal development restricted to that spot. It is
on par with other localized infantile characteristics encountered
now and then in the skull or other bones, particularly in those of
females, though perhaps less frequentl}" than some other such feaIt occurs, however, now and then in the Indians and even in
tures.

whites (see

49).

fig.

The lower border

of the chin is angular, approximating square.
Ventrally the bones show a fairly strong submalar (or supra-mylohyoid) reenforcement.

Fig.

49.

Lower jaw

of

modern man showing only a
white or Indian.

(U.

S.

slight chin prominence; unidentified, but either
Nat. Mus. No. 22/323.)

The teeth are feminine in size and moderately worn. The right
lower third molar has never appeared; left (?)
There is no unusual
feature in the relative size of the molars.
The canines are inconspicuous, no diastemse.

Measurements
Vault:

cm.

Diameter: Aut.-poi^t. max., 16.8 cm. lat. max
Cephalic index
Height auditor^' canals line to bregma, approximately
Height basion-bregma (estimated)
Circumference (above supraorbital ridges)
;

12. 8

7.3.2
11. 7
12. 7

46. 2

:

:
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—Continued.

Vault

cm.

Nasion-opisthion arc, about 33 cm.

;

transverse arc

27. 5

Diameter frontal: Min., 8.3 cm. max
Face
Height Total, chin point to nasion, about 10.5 cm. upper
Breadth (?) (moderate).

10. 7

;

;

:

Interorbitai breadth,

minimum

6.

5

2.

2

2.

5

4.

9

Lower jaw
Height: At symphysis, 2.9 cm.; between first and second molars
Vert, ramus: Breadth, min., 3.5 cm.; height, about
Thickness of horizontal ramus, between first and second molars (at right
angles to the vertical axis)

The specimen,

it

is

seen,

is

quite small.

The

1.3

cranial capacity,

though the walls of the skull are rather thin, could not have been
much more than 1,150 cc. and the front part of the forehead is verynarrow. However, these facts are striking only when the specimen
is compared with the standards among wliites, or among the Indians
developed physically more highly, as the Patagonians. Let this
skull with its mate be contrasted with crania of the same sex of the
Bolivians (with whom the individual to whom it belonged may well
have stootl in blood relation) or with those of other dolichocephalic
and small-statured American tribes, and the dimensions will seem
quite ordinary; in fact they will be still, especially as regards the

somewhat distant from the extremes

capacity,
tion

in

these crania.

Moreover, the

of the

minimum

normal varia-

frontal diameter,

though often naturalh^ small in the Indian, is invariably further
diminished through the A3miara kind of deformation.
As examples of similar smallness of skull from other parts of the
continent,

the

before-mentioned

California

series

may

be

again

Out of 11 female skulls in which the capacity could
be measured, it was in 8 less than 1,200 cc. and in 5 less than 1,110 cc.
In many of the Tarahumare (Mexican) females the capacity falls
below 1,100 cc, and a similar condition prevails among some of
As to Bolivia, 7 adult female crania in the
the old Pueblos.
referred to.

United States National
frontal

minimum

m

Museum

collection

of 8.3 (8-8.5) cm.,

and

have a mean diameter

in the large collection of

of Natural History, New York,
with narrow forehead but also with
small internal capacity. Finally the most modern-looking skull the
writer brought from the Rio Negro Valley (No. 264117, U. S. N. M.),
which is slightly deformed in the same Aymara fashion, has the
diameter frontal minimum at the closest approach of the temporal
crests of onl}' 7.7 cm.
From Peru the writer lecently brought a large number ot crania,
among which have been found thus tar 21 adult female skulls, show-

such

skulls,

there

are

the American

many

not only

Museum

:
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.

SKELETAL EEMAINS OF EARLY MAN

287

ing no abnormality or disease, but with capacities ranging from

1,050 cc. to 920 cc.

Outside the features just discussed, the skull is, so far as can be
seen in its present state of preservation, entirely Indian-like, and
there is not even a remote possibility that it is ancient.
Geologic Notes on the Laguna Malacara (Arroyo del Moro) Region
By Bailey Wilus

—

TJie Malacara jind.
At a point somewhat more than 30 miles
north of Necochea, not far from a small lake known as Laguna Malacara, two skeletons were exhumed from a playa among the sand
dunes. The geologic formations of the vicinity may be described as

follows

The basal formation is dull-brown loess-loam or waterlaid deposit
composed of eolian loess. It is quite compact, contains much secondary limestone or tosca, which occurs in flat layers and in places
has been uncovered by wind erosion so that it constitutes the floor
In color, texture, firmness, and
of hollows among the sand dunes.
its

tosca the formation

Mar

is

lithologically identical with that seen south

localities it is styled ''Ensenadean" by
Ameghino, who assigns it to a Tertiary age.
Overl3'ing the Ensenadean is a discontinuous deposit that takes
on several forms. One facies may be described as a brown loess
containing films of tosca in suncracks. It is grayish on fracture,
earthy rather than sandy, and hard to cut with a knife or to
The fact that it contains specks of black sand
dig with a shovel.
serves in the opinion of Doctor Ameghino to identify it as InterEnsenadean. Tlie writer interprets it as a playa deposit formed of
dust from the Ensenadean which was blown on a moist surface,
wetted by absorption, dried and cracked, and in which secondary
Hme was deposited from ground water. This process is entirely consistent with a Recent origin.
Another facies of the Inter-Ensenadean is a fine compact brown
sand, mingled with loess, which may easily be cut wdth a knife or
dug with a shovel. Its surface lies from a few inches above to 3 feet
or more below that of the harder facies, and it appears to occur
around masses of the other, occupying hollows eroded by the wind.
The two are scarcely distinguishable in color, but the softer is easily
recognized on digging. At the line of contact one may observe that
the films of secondary limestone in the harder of the two do not extend
into the softer and in the latter was observed no tosca deposit of any
kind. A general examination of the ground showed that the harder
facies of the two presents a very irregular surface, having a rehef of

of

del Plata;

in

both
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1 or 2 meters due to wind erosion/ and that the softer, as already
stated, has been deposited in the hollows (see pi. 29).
It was in the softer of these two deposits that the skeletons were
found, and it was in similar formation in another part of the plaj^a

that part of a carapace of a Glyftodon munizi was observed by
Hrdlicka and the writer. Neither the skeletons nor the remains
of the glyptodon appear to have any relation to the formation as
fossils indigenous to it.
A formation which is possibly younger than the sandy softer
facies of the Inter-Ensenadean is a layer of sandy black earth,
which in some places is probably the soil of the pampa where the vegetation has been destroyed by advancing sand dunes, and elsewhere is
an eolian deposit blown out from the pampa and mingled with sand
and broken shells. Ameghino assigned it to a Recent date. It constitutes the floor of smooth flat hollows among the sand dunes, to
wliich the name ''black pla^^as" was applied. Quantities of dripped
stones were scattered over these playas.^ About a dozen large and
small exposures of the formation in a range of 7 kilometers along
the coast were examined, but no fossil bones of extinct animals were
seen, although bones of ostriches and of modern domestic animals
were not uncommon.
Capping the black-soil layer are dunes composed of brown-to-gray
sand, wliich are overgrown with grass and fixed. They form an inner
zone of low mounds on the margin of the pampa and sink away
inland on the plain, ^^lere they are eroded and exposed in sections,
their relation to the underlying black soil is plainly to be seen.
The latest formation in the district is that of the great sand dunes
which rise to a height of 20 to 25 meters. These consist of marine
sands, shells, and some loess, blown up by the southerly winds.
They are in constant motion. Their distribution wdth reference to
one another is determined by the interaction of the winds from the
south or southeast, that build them up and move them, with the
winds from the northwest that blow across them. The latter tend
to maintain open passes across the broad zone of moving sand hills,
and thus prevent the constructive winds from building up continuous ridges. It was in one of these passes through the zone of
sand dunes that the two skeletons were found together.
The writer regards the moving sand, the older dunes, the black
soil, and the brown sandy faces of the Inter-Ensenadean, all as
Recent formations, on the ground that they are all related to the
phenomena of the coast and owe their genesis to the erosive or constructive activities of the winds.
The harder facies of the Inter1

'

See Doctor Hrdlicka's account.
Similar worked stones, chips, etc., " black"

were discovered the two skeletons.

and "white," were found scattered over

tlie flat

in which
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Ensenadean may pertain to the Ensenadean and may be of
Tertiary age. The skeletons were found in that facies of the InterEnsenadean which the writer regards as Recent. But the age of
the formation has no bearing on the age of the skeletons, since it is
evident from the shallowness of the hole and the attitude of the
bodies, as illustrated in plate 29, that they were buried in the soft

sand by human hands.
General Conclusions regarding Homo sinemento
By

A. H.

After what has been said in previous pages, no further extended
consideration of the subject on the writer's part seems necessary.

The

new

antiquity of the finds and the identification of a

species of

man fail

wholly to be substantiated by either geologic or anthropologic
evidence.
On the contrary, the evidence all points to a relatively
modern age of the interments and to the ordinary Indian derivation
of the bones.

HOMO PAMPiEUS
History and Reports

Homo pampseus is, according to its sponsor. Professor Ameghino,
"the most ancient representative of the genus Homo (possibly even a
species of Prothomo) of which we now possess the skull, and it pre,

serves

many

of the characteristics of the Diprothomo.

•

'

^
'

based on an imperfect cranium, known as the skull
The
Tigra, found accidentally about 1888 by A. Canesa,
Miramar,
or
La
of
a nonscientific employee of the Museo de la Plata, near the arroyo
La Tigra, not far from Mar del Sud, south of Miramar.
Since the above date a number of other specimens have appeared,
which are placed by Professor Ameghino in the same class. He
enumerates them as follows:
"I designate examples of skulls of Homo pampseus, which are
species

is

actually known, in this order:

"First example: The skull found by Canesa south of Miramar,
preserved in the Museum of La Plata, which has served me as a type
upon which to found the species. ... It is the skull of a male.
"Second example: The incomplete cranium discovered by Dr.
Rodolphe Faggioli at Necochea, with some other bones of the skeleton.
"Third example: This is the most complete skull which I have
brought from my journey to Necochea
there are also numbers
.

lAmeghino, Florentino, Le Diprothomo plafensis; in Anales
xn), Buenos Aires, 1909, p. 151; also p. 156, footnote.

iii, t.

21535°— Bull. 52—12

19

del

.

.

Museo Nacional de Buenos

Aires, xix (ser.
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of bones of the rest of the skeleton, but they are in a very

preservation.

It

is

bad state

of

the skull of a female.

"Fourth example: Pieces

of another cranium,

the preceding and presents the

same

which accompanied

features."

Homo pampaeus
on page 127 in his paper
on the Diprothomo, where, speaking of the Necochea skulls, he says:
"These three skulls are of the same age as that of Miramar on
which I have founded the Homo pampseus. They all present the
The

principal characteristics of the crania of the

are outlined

same

by Ameghino

characteristics,

in footnote 3

including

the

excessively sloping forehead,

which is natural and not the result of an artificial deformation, as has
been alleged; all have the rostrum much prolonged forward and
the alveolar border and the denture orthognathic; all present a
glabella without backward inversion below, so that there is no
fronto-nasal depression; all present the last molar placed forward
of the most posterior part of the anterior border of the orbits; all
show the inferior border of the orbit placed considerably more forward
than the superior one; all are very dolichocephalic, with excessively
narrow forehead, great orbits, and other characteristics."
In consequence, "Judging from the paleontologic standpoint,
Homo pampseus is a species very different from Homo sapiens; it
differs much more from the latter than the Homo primigenius.
It is
even possible that when better known the Homo pampseus will result
to be a veritable Prothomo."
The various specimens above named call for separate detailed
consideration.

The Miramar (La Tigra) Skeleton
history and reports

The Miramar skull (pis. 35, 36) was first mentioned and pictured
by Ameghino in 1898.^ In 1900 the announcement was commented
on by Sievers^ and by Lehmann-Nitsche.^ The skull is mentioned
again prominently by Ameghino in 1906,^ and was described with
the rest of the bones of the skeleton by Lehmann-Nitsche in 1907.^
Finally the cranium was noted extensively by Ameghino in 1909.
Strangely enough, with all the prominence and attention the speci-

men
its

has been given, almost nothing of importance is known about
Ameghino ^ gives merely the general locality, with the

discovery.

'Ameghino,
1895,
2
5

Buenos

F., Sinopsis geol6gico-paleontol6gica; in

Aires, 1898,

1,

p. 148,

Segundo Censo Nacional de la Republica Argentina,

fig. 1.5.

Sievers, P., Review of Ameghino's Sinopsis, etc., in Petermanns Mittheilungen. xwi. 1900, p. 72.
Lehmann-Nitsche, R., Review of Ameghino's Sinopsis, etc.; in Cenlr. fiir Anthr., Ethn., und

Urg.,

V, Jena, 1900, pp. 112-113.

'Ameghino,

F.,

Les formations s6dimentaires ducr6tac6supericuret

Mus.Nac. Buenos Aires, XV
^

(ser.

iii, t.

viii), 1906,

clu tertiairede

Lehmann-Nitsche, R., Nouvelles recherches, etc.
F., Le Diprothomo platensis; in Anal. Mus. Nac. Buenos Aires, xix

^Ameghino
156-190.

Patagonie; in Anal.

pp. 447-450.
(ser.

iii, t.

xii), 1909,

pp.
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SKULL. (After Lehmann-Nitsche)
The separate portion
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upper jaw

is

missing.
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it conies from the Lower Pliocene.
become
a member of the staff of tlie
Lehmann-Nitsche/ after having
of the specimen was no
the
discoverer
found
that
Miiseo de la Plata,
longer employed by the institution, but obtained the following details
from Preparator E. Beaufils: ''Beaufils, charged with collecting Pampean fossils, discovered [in about 1888], among other things, in a
place near the cliffs which face the sea, not far from the little village
Mar del Sud, between the arroyos La Tigra and Seco, mentioned
already in connection with the Chocori find and near the place

name

of the finder,

and

states that

where these human remains were discovered, the carapace of a Glyptodon.
One month later, Andreas Canesa, charged also with
collecting fossils for the museum, thought that at the same point, which
was stm plainly recognizable by the eminences of earth that covered
it, he could still find more fossils.
He excavated in the neighborhood
and discovered a human skull." This is all that was learned from
Beaufils in regard to the find; from Canesa himself there is no information whatever.
.

About

.

.

eight years after the find, in 1896, according to

Lehmann-

and Lahitte visited
the locality from which the skull came and found there some bones
of a scelidotherium and other fossil animals.^
On this occasion Roth
identified the deposits from which the specimen was believed to have
come as Quaternary, Superior Pampean.
This wholl}^ insufficient evidence regarding the most important
data bearing on the antiquity of the specimen would seem to be
alone more than sufficient to cause the discarding of the Miramar
skull from serious consideration as a representative of early man in
Nitsche,^ Messrs. Moreno, Roth, Nordenskjold,

the uncertain. But the
some peculiar morphologic
these was given by Professor Ame-

Argentina, or at least to relegate

cranium shows fossilization
features, and OAving largely

it

to

as well as
to

ghino the consequential position of the Homo pampseus, genetically the

human

For Lehmann-Nitsche,

first

representative of the

who

carefully studied every part of the skeleton but did not remain

family.

uninfluenced by the "fossility" of the skull, the bones are not so
ancient nor so important as claimed by Ameghino, nevertheless they
are accepted, in spite of the defective evidence, as belonging to the
Superior Pampean deposits, believed to be of Quaternary age.^
1

Nouvelles recherches,

2

Ibid., p. 335; a reference

pp. 335-336.
here given as to where this information was first published (in Globus^
p. 135), but the place indicated is occupied by an article on Korsika.

etc.,

is

Braunschweig, 1S91, No. 9,
' There are no details.
*
" Under no condition can the skull come from the Inferior Pampean and consequently it slMuld not be
attributed so great an antiquity; it is certain that the skull is fossil in the true sense of the word and that it is
derived from the Superior Pampean, from which other human remains are already known."
LehmannNitsche, Nouvelles recherches, p. 335, in the brief account of the visit to the locality with Moreno and
others, mentioned above in the text.

—
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The peculiar morphologic features of the Miramar skull, as seen by
Professor Ameghino and in part already outlined (p. 290), are specified
more in detail as follows:
Of all the specimens representing the Homo pampseus, the Miramar
cranium "shows the ancestral characteristics most accentuated,^
having no supraorbital ridges and presenting a front more sloping
than any hitherto observed on a human skull that was not artifideformed. In this respect it surpasses the Neanderthal skull,
from which it differs by the absence of the gross supraorbital swellings; it seems to difi^er from the same also in its posterior portion,
which is more developed vertically and less prolonged backward,
but it is probable that this may be due to an occipital compression
produced during infancy, although not intentional.
"This skull, which is distinguished from those of the Homo primigenius or Neanderthal by a glabella without prominence and the
absence of the supraorbital ridges, and differs from that of Homo
sapiens by a forehead more sloping than that in the Homunculides
and in some of the living apes, can not belong to the same species as
existing man; it represents an extinct species, which I named Homo
cially

pampseus."
Diprothomo,'^ we read (pp. 156-158):
Miramar skull is prognathic, nearly as much so
as in the Ardopitheci and only a little less than that shown by the
there is no subglabellar
reconstruction of the Diprothomo;

And

in

the paper on the

"The rostrum of

the

.

.

.

the inferior border of the orbits

is placed considerthere is a prolongation
ably more forward than the superior;
forward of the glabellar region, which assumes the form of a truncated
cone, a conformation almost absolutely identical with that which I
have described in the Diprothomo.
"The cranial vault is not less extraordinary. It is ultra-dolichocephalic with a cephahc index of approximately 60 and with nearly

depression;

.

.

.

.

.

parallel parieties.

"A

.

.

.

.

.

.

.

simian peculiarity of the skull of the

Homo

pampseus which

merits serious attention is the great development of the zygomatic
arches and their bulging outward in such a manner that their transverse diameter from the external border of one zygomatic arch to the
other much surpasses the greatest transverse diameter of the skull.
This is a conformation unknown in normal, that is to say, nonpathoskulls of Homo sapiens, but it is frequent among the apes."
(Page 164) "In proportion to the rostrum the orbits of the Homo
pampseus are very large and, placed below the very small forehead,
they give the face an aspect which is truly bestial, which is further
augmented by the circumstance that laterally one can not see the
loo-ic

1

Les formations sedimentaires,

«

The data relating

to the

etc., p. 449.

Homo pampseus are given piecemeal on various pages

of the

Diprothomo memoir.

—
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owing

to its
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narrow and

elongated form.
"The forehead of the Homo pampxus is so sloping that in this
feature it surpasses numerous monkeys."
The posterior part of the skull is elevated; "the conformation of
the frontal [in all the Homo pampaeus skulls] is natural, witliout any
vestige of artificial deformation" (p. 170); the last molar teeth are
placed forward of a vertical line drawn from the most posterior point
on the orbital border (p. 172). As to the lower jaw, "the chin is very
.

.

.

prominent;" but "this conformation, which is believed to be recent,
on the contrary, excessively ancient and reaches probably to the
very origin of the Hominiens'^ (p. 173).
On the whole, the "characters of inferiority of the skull of the Homo
pampseus are so apparent," according to Senor Ameghino, "that they
can not pass unperceived by any anatomist" (footnote, p. 172).
On the other hand, Lehmann-Nitsche, who studied the Miramar
skeleton in detail,^ fails to find about it any very extraordinary
The skull "presents no sign of inferiority" (p^ 334-335);
features.
but its fossility is such that "the bone adheres to the tongue and
has the same characteristic constitution as presented in general by
the bones of vertebrates [fossil], which make the reputation of the
Museo de la Plata" (p. 336). The view Ameghino takes of the specimen, in attributing it to a particular species of man, the Homo pampseus, "is absurd" (p. 336).
The skull (pis. 35, 36), wliich is probably mascuhne, shows, according to Lehmann-Nitsche, a posthumous and an artificial deformation,
is,

the latter consisting of a fronto-occipital flattening (pp. 337-33S).
is extraordinarily narrow (p. 340), "supremely dolichocephalic"
cephalic index 68.69 (p. 341).
The glenoid fossa presents features which correspond exactly with
those observed by Martin in ancient skulls from Patagonia (jjp.
342-344).
The palate is very low, the front teeth are small, the crowns of the
It

third molars rather large (p. 346).
The
probably congenitally absent (p. 350).

upper third molar

left

is

"The reconstructed profile of the La Tigra skull shows a very
strong prognathism," and "in the lower jaw we are equally surprised
by the strong prominence of the chin" (p. 349).
"The capacity of the skull, calculated by Welcker's method, is
1,464 cc." (p. 349).
As to the lower jaw, the ascending

ramus

broad, but this Leh(p. 351); "the
features of the cliin region, ventrally, belong to the common human
type" (p. 356); the curve of the jaw approaches the more primitive
U shape, and the bone is stout.
is

mann-Nitsche considers " characteristic of Americans"

1

Nouvelles recherches,

etc.,

pp. 334-374.
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As to the other bones of the Miramar skeleton, including the long
bones, they are compared principally with those of Bavarians, hardly
a satisfactory procedure; they present but

little

worthy

of special

notice.

The length and other dimensions

of

the

femur approximate

average of the Bavarian bone (pp. 262-268). Both
femora are very platymaric.
The tibiae are platycnemic, the fibulae relatively strong.
The stature of the individual is calculated to have been approxiclosely

the

mately 1.634 m.

The

(p. 374).

Miramar was also considered, in 1908, with some of
the other finds reported by Ameghino, by Giuflfrida-Ruggeri,^ who
skull of

expresses himself (p. 24) as follows:
"Ameghino gives illustrations of these skulls, from wh&ch I perceive that the Quatenary one (Arrecifes), as well as the one from the

Upper Pliocene (Fontezuelas), presents an entirely modern aspect;
and so far as the skull from the Lower Pliocene (Miramar) is concerned,
the specimen conveys a very distinct impression of being deformed.
led himself to say that as to the appearance of the

Ameghino was

occiput, 'it is probable that that is due to an occipital compression
produced during early infancy, although not intentional.' Unfortunately, however, for this nonintentional' characterization, it happens that, in my opinion, the forehead also is deformed, in the same
manner as in pre-Columbian natives of America. It can not be
'

accepted that the front slopes naturally as a result of a defective brain
development, for the brain development in the posterior half of the
specimen is even excessive, standing in marked contrast to the fore
part.
Such a feature would be opposed to all experience and would
puzzle the observer, who would not comprehend why the brain
pressed on the back part of the skull and not also on the frontal bone,
arching it in such a manner that it would afford greater accommodation for the organ. If the brain failed to exert pressure on the
frontal bone (and unintentional pressure exerted on the occiput

would have forced the brain of the young man against the frontal
bone), it was because there existed also over the forehead a band or
some other appliance which pressed upon it. Under these conditions,

however,

it is

to be feared that the period of the

Lower Pliocene

which the skull was attributed) becomes the age of the discovery
of America."
In 1909 and again in 1910 Sergi ^ utilized the Homo pampseus
without critical consideration of the specimen, in his theory of polygenism and in a new classification of man.

(to

1

In Globus, Bd. xciv, Braunschweig,

2

Sergi, G., L' apologia del

1908, pp. 21-26.

mio poligenismo;

and Paleontologie sud-Am^ricaiae,

in Scientia,

in Aiti Soc. rom. antr., xv, fase. 2,

vm, Bologna,

1910, xvi-4.

Roma,

1909,

pp. 187-195;

skeletal REMAINS OP EARLY MAN

hrdliCka]

295

In 1910 the Miramar skull is casually referred to by Schwalbe*
study of the Diprothomo. Speaking of the faulty figures
of the Diprothomo, Schwalbe says: "On this occasion let it also be
stated at once that Ameghino's Homo pampseus skull, pictured
in the same work (fig. 24, p. 157 of Ameghino's memoir on the DiproIf the position is
thomo), is falsely posed for the norma verticalis."
corrected, the inferior orbital border, which in the illustration is
advanced considerably more forward than the upper, assumes the
in his critical

same position

as in recent

man.

Finally, in the latter part of 1910, the

Miramar and Necochea

are considered

Homo pampxus remains from
by Mochi in his notes on the

Argentine paleoanthropology.^
As to the Miramar skull, however, Mochi' s observations are
He recognizes that it is artificially deformed. Except
restricted.
for the deformation, it presents considerable resemblance to the skull
This is somewhat in accord with the opinion of
of Fontezuelas.
Rivet, who inclines, in a brief note on the specimen,^ to class it with
those of Lagoa Santa.
OBSERVATIONS BY THE WRITER

The results of the writer's examination and measurements of the
Miramar skeleton differ considerably from those of Ameghinb, and
somewhat also from those of Lehmann-Nitsche, though with the latter
there are

many

points of agreement.*

The skeleton is that of an adult male,
The sexual identification of the skull can be

of

advanced middle acre.
on the lower

safely based

jaw, which can not be other than masculine; the remaining parts of
the cranium show the sexual features less pronounced than ordinary.

The long bones indicate a male of moderate stature and musculature.
The poor development of the sexual characteristics of the vault,
otherwise of

little

importance,

is

surely not a feature of any great

primitiveness or one pointing toward antiquity.

The

much

surfaces of

all

the bones are discolored to yellowish-white (very

fromChocori, p. 239), and in general very
off.
In a number of places on the skull
and bones there are incrustations of loess cemented by lime, and a few
as in the specimens

defective, being

1

worn

or scaled

Schwalbe, G., Studienzur Morphologie der siidanierikanischen Primatenformen; in Zeitschr.fiirMorph.

und Anthr., Bd. xm, Heft 2, Stuttgart, 1910, pp. 242, 253.
2 Mochi, A., Appunti sulla paleoantropologia argentina;

in Arch, per I'Antr. e la Etn., xl, Firenze, 1910,

p. 253-254.
8

Rivet, P.,

Mem.
To

La

race de Lagoa-Santa chez les populations pr^colombiennes de I'Equateur; in Bull, et

Soc. d' Anthr. Paris, 5'^ sen, ix, 1908, p. 209 et seq.

and view in this case, as in that of every other object
paper, with the exception of the Diprothomo, the details published by Ameghino,
Lehinann-Nitsche, and others, concerning these specimens, were not read until after the writer's results were
on paper.
*

insure greater independence of procedure

reported on in

tliis
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parts of the skull, including

its

ventral surface,

[BULL. 52

show more or

less

with calcareous matter. The cavities of the long bones
are filled with dark-yellowish loess, which crumbles quite as readily
as would that from an ordinary well-settled deposit; at the ends,
how^ver, where there has been more exposure, the loess is hardened.
The above description indicates approximately the extent of the
visible "fossilization" of the skeleton.
With exception of the parts
that are incrusted or infiltrated with lime, the bones are not perceptibly heavier than the average, and are not <'halky, retaining ]irobably
considerable animal matter.
To obtain a more ]irecise view of the '"fossilization" of the specimen,
a small fragment of bone from the vault of the skidl, with other specimens from Homo pampseus and some motlern but weathered and
more or less fossil-appearing bones from the coast,* were subjected to
a limited chemical analysis.
The work was done by Mr. J. G. Fairchild, under Prof. F. W. Clarke, at the Ignited States Geological
In a letter accompanying the
Siu'vey, and the report is given below.
report Professor Clarke says:
"It is worth while to notice that the three specimens which jnirport
to be fossil were not perceptiblv lower in phosphoric aciil than the
others.
They all give a strong odor of charring when burned, indicating the relative quantities of organic matter."
infiltration

Department of the Interior,
United States Geological Survey,
Division of

Be port of Analysis No. 252S.

(

Material receivedfrom Charles D. Walcott for A. Hrdliika:

"Fossil" bones from Argentina)

Specimens

Chcm.'istry.
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which in many places assume the form of whole layers, and also in the
observed on recent bones of animals as well as of man.
The writer brought an astragalus of a cow picked up among the
refuse in front of an occupied hut on the coast near Mar del Plata,
which shows marks of cutting with a sharp knife.
This bone
undoubtedly came from a limb the flesh of which was eaten some
years ago by the family occupying the dwelling, but already it presents a metallic luster and a darkened surface as well as increased
weight, bemg plainly on the road toward fossilization.
From slightly farther south, near the Arroyo Corrientes, the writer
brought a large part of the pelvis of a cow which had been partially
buried and partially exposed to the air; the part that was buried is
of a dark color and has a smooth, hard, shining surface decidedly
fossil in appearance, while the rest of the bone is quite wliite.
Other
bones were picked up from the sands and play as, which had been
exposed for a long time to the sun and to the wind blast; these
are weathered, some hardened and some crumbling, dry, fossil-like.
One and the same bone occasionally presents these different features
in different parts, which evidently were subjected to unlike conditions.
Several specimens of the teeth of the common horse were
picked up on the broad, flat beach of the Laguna de los Padres, all
belonging to the modern horse, hundreds of living specimens of which
are feeding about the lake; these teeth are yellowish-brown in color,
with blackish somewhat lustrous discoloration in places, and with a
surface resembling that of petrified wood.
Finally, the writer brought from the valley of the Rio Negro, from
effects

the mud-soil of a shallow depression in the alluvial surface of the

which is occasionally filled with water, the remains of 10
Indian skeletons, including several complete skulls, all parts of which,
except those for a time exposed to the air where they lay and in
consequence bleached, are brownish-black, old bronze-like, shiny,
somewhat heavier than normal, and in every way "fossil" in
appearance. The teeth even more than the bones look fossil-like
and the changes undergone by them are markedly different in the
The "fossil" as well as the other Patagonian
several specimens.
skulls of Moreno belong to this same category.
The foregoing does not imply that every bone of man or animal
on the coast of Argentina will become fossil-like or mineralized in a
short time; but such cases are relatively common, and the mere
fossilization of a bone can not be taken by itself in any instance,
without decisive proofs of geologic and morphologic nature, as a
criterion of the antiquity of the specimen.
This applies particularly
to cases in which the bone is found covered or incrusted with calcareous matter or concretions, for lime salts are more easily soluble
than many other minerals; they are carried not only by the surface,
but especially by the underground waters, the latter often rising
valley,

—
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shown by the tosca formation, to reach the bones
The deposition of lime takes place rapidly,^
of even a shallow burial.
and, as we know from numerous specimens from the California caves,
the Cuba and Isle of Pines caves, and from the shell-mounds, it does
sufficiently high, as

not affect merely the surface, but infiltrates parts of the bones,
them the appearance of great age.

giving

Skull.

—The Miramar skull was restored from a number

of pieces

and

The filling in the frontal comprises

partially reconstructed in mastic.

about one-fourth of the squama on the right side and extends from the
supraorbital ridges to the coronal suture and beyond into the parietal.

The

restoration

is

near to nature, yet the forehead

trace less sloping than

it

now

appears.

Some

may have

been a
from

of the pieces

which the skull was reconstructed show signs of artificial beveling
of the borders, evidently done by those who restored the specimen and
because the pieces did not fit exactly. A slightly similar superficial
beveling, besides other defects, is seen also over the mid-region of
the frontal squama.

The

surface of the vault of the

part worn and peeled

ment

is

Miramar specimen

is

for the

most

the Chocori skull). The same stateespecially applicable to the ridges of the frontal bone; that

on the right appears
defects the

off (as in

as

minimum

if

partially cut

off.

In consequence of these

frontal diameter can not be accurately deter-

mined and the front appears narrower than it really was.
The skull has been artificially deformed, showing mild frontal
with moderate occipital compression; it bears also, perhaps partially
corrected, a post-mortem deformation, the whole right side below
the parietal eminence being somewhat pressed in, more so in front,
less so

tion

over the posterior part of the parietal. This latter deformaexists to an extent sufficient to diminish the breadth of the

still

skull

Of

by approximately

2

mm.

to 4

mm.

double deformation of the skull, which was equally recognized by Lehmann-Nitsche but not by Ameghino, the alteration
produced in life proves to be a very weighty indication against any
great antiquity of the Miramar specimen.
As described above, the life-deformation in the Miramar skull is
mainly in evidence on the frontal bone and on the occiput. Notwithstanding this, careful inspection shows that it is not of the
''flathead" type but represents a lighter grade of the Aymara
variety of intentional deformation, produced not by pressure of a
plank or pad on the forehead but by the application of a bandage
about the head.
In the "flathead" type of deformation, the skull in compensation
invariably grows wider, and there is no such effect in this case; in
this

> "The rapidity with which caliche [Mexican term equivalent to tosca.— A. H.] may
be formed under
experunental conditions out-of-doors may be remarkable— 2 inches in two years." Tolman, C. F., in
Carnegie Institution Publication No. US, Washington, 1909; also reference in Science, June, 1910, p. 865.
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the Aymara typo, on the other hand, it never widens and often
becomes even narrower than woidd be natural in the normal adult
stai^e, a condition which agrees with what is observed in the
Miramar specimen.
It may be adduced that in the Aymara form the impression of the
compressing bandage can be plainly traceil about the A'aidt, and that
there are marked secondary effects of the compression, j^articularly a
coronal elevation antl precoronal as well as postcoronal depression,
besides a bulging, a protrusion, backward and upward, of the posterior

portion of the parietal and the upper part «>f the occipital region.
However, these effects are j^resent in only a very moderate degree
and are sometimes very nearly absent in cases of slight Aymara

deformation, very much as in the skidl of ^Nliramar.
Nevertheless, even the !Miramar specimen (pis. 35, 36) is not entirely
devoid of such marks, for the lower half of the parietals presents a

from above downward, extending over a larger }>art
than nsual: there is also a slight postcoronal depression and there is the heightening of the norma posterior,
which does not take place without a simultaneous widening of the
faint concavity

of the bones antero-posteriorly

same in the fronto-occipitahor simple occipital types of deformation.
Xow% intentional deformation of the head, even among savages, is
a ritual operation, denotmg contact of peoples, an approach to a
sedentary life of the family, and at least a moderate stage of native
culture, all of

which

sentative of the

ill

agrees with Professor Ameghino's

human

beings"

—

if

''first rejire-

not even ''man's forerunner," the

Homo

pampseus.
Furthermore, similarly deformed Indian skidls have been found
before and since in Argentina.
Burmeister mentions^ two deformed
crania from the Rio Negro, but gives no details as to the type. ^loreno
reports several- and states in addition, referring to the Valley of the
Rio Xegro, that he found more than 100 skulls deformed in this manner.
And Verneau^ mentions four crania of the Aymara type of
deformation from Yiedma, also in the Valley of the Rio Xegro.
Shortly after the arrival of Professor Ameghino, his brother, Mr.
Willis, and the writer at the so-called chata, a stranded barge on the
coast north of Xecochea, the sailor occupying the boat, the man who
discovered the principal representative of the X'ecochea Homo
pampseus, brought in a box filled with black sandy vegetal earth,
containing human bones.
On examination it was found that
the remams were parts of two, in no way '"fossibzed," but badly
1 Burmeister, G., Sur les cr&nes, les mceurs et rindustrie des anciens Indiens de la Plata; in Compterendu du Corup-h interrmtional d'anihropologie et d'archiologie prihistoriques, lS72,'Bmxe\les, 1S73, pp. 342-351.
- Moreno, F. P., Sur deux cr&ues prehistoriques rapportt^s du Rio-Xegro; in Bull. Soc. d'Anlhr.
Paris,
3"* s^r., in, ISSO, pp. 490-497; also Description des cimetieres et paraderos prehistoriques de Patagonie;
In Revue d'Anlhropologie, !»" sdr., ra, Paris, 1S74; Viaje &. la Patagonia austral, emprendido bajo los auspicios del Gobiemo nacional, 1. 1, 1S76-77, Buenos Aires, 1S79 (for review of this work, see last-mentioned
Journal, 2n» s(?r., m, Paris, ISSO, pp. 303-309.)
» Verueau, R., Cranes prehistoriques de Patagonie; in L'AiUhropologie, V, Paris, 1894, pp. 420-450.
Also
by same author, Les anciens Patagons, Monaco, 1903, pp. 120-129.
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FOSSILIZED PATAGONJAN SKULL FROM VICINITY OF VIEDMA, ON
RIO

NEGRO

This skull (Xo. 204129, U. S. Nat. Mus.), lateral and top \-iews of which are here shown,
a slight Aymara-Uke deformation.

is

marked by
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broken and decomposed skulls. One of these, an adult male, showed
a plain case of moderate Aymara deformation, which fact, as well as
the very evident recent character of the skull, after being pointed out
by the writer, was freely acknowledged by Professor Ameghino.
The remains were found, according to the sailor, in shallow graves
somewhere north of the Laguna Malacara, which lies about a mile
inland from the chata, but owing to an exaggerated notion of the
money value of svich objects the man would not reveal the exact locaHe said, however, there were other similar burials. The fragtion.
ments were, the writer understood, to be sent to the Museo Nacional,
Buenos Aires, but a month later they had not been received.
Meanwhile the writer proceeded down to the Rio Negro, and there
succeeded, through the help of Srs. D. Gallindez, the acting governor,
and F. R. Cuestas, the inspector of police, in obtaining from the dry
mud of the Paso de la Laguna de Juncal, about 4 miles south of
Viedma, parts of 11 nearly black (except bleached parts protruding
from the ground) skeletons; and 10 of the skulls (the eleventh being
a part of that of a fetus) show more or less perceptible Aymara
deformation. In only 1 case is the deformation of a greater degree

than that in the specimen from Miramar (see pis. 35-41). Just
before leaving the region the writer obtained a similarly deformed

but not stained or presenting any ancient characteristics or
from a superficial Indian burial-ground discovered
accidentally in the southwestern Umits of the town of Viedma itself

skull,

fossihzation,

(pi. 39).

It

is

"

evident from the above

summary

that a center of population

practicing Aymara-like deformation of the head, existed at no very
distant time in the lower part of the Valley of the Rio Negro, in the
district of Viedma.
The exact period of this occupation remains to
be determined. As seen before, Moreno found a skull with Aymara
deformation 1 feet deep in the sands. The crania found by the writer,
similar in appearance to some of the Rio Negro skulls collected by
Sr. Moreno, which were seen in the La Plata Museum, were all superficial, and that from Viedma itself, is plainly recent.
The surface
alluvium of the Rio Negro, a river which not infrequently overflows
the flats, is of no geologic antiquity. The brownish-black discoloration of the bones is probably due to an abundance, in at least some
localities, of manganese and iron salts, and may be also due in part
to results of decomposition of organic matter; it is not a sign of
antiquity. As mentioned before (p. 298) a similar discoloration is

seen in a partially buried cow's pelvis collected by this expedition, and
in other recent bones.

Both Necochea and Miramar are at no great distance from the
Rio Negro center and the road offered no obstacles.
Thus, the artificial deformation, which suggests a limited former
Aymara influence on a part of the Argentine population, offers
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much against any great antiquity of the
Such deformation connects it, as do also its
mam morphologic features (see p. 300), with an imperfectly-known
native group of the Argentine coast, some living remnants of wliich
have apparently persisted at Viedma and north of Necochea to relatively modern if not to historic times.
The original form of the IMiramar skull, which is plainl}^ determinablej
was dolichocephalic. The principal measurements are: Diameter antero-posterior maximum, 19.2 cm. and diameter lateral maximum,
13.1 cm.; but the latter, as mentioned above, is surely somewhat
diminished by the posthumous compression. The height of the
vault, from the line connecting the auditory canals, to bregma, can
not be accurately determined, but was slightly in excess of 12 cm.*
These measurements, either singly or collectively, are in no way
extraordinary compared with those of some modern doliclioce])halic
Indian crania, especially with some that have suffered a similar kind
and grade of deformation. And as will be seen from the table below
they approximate quite closely to those presented by the brownishblack crania brought by the writer from near Viedma and showing
(with one exception) the same kind of deformity.
nothing in support of and

Miramar specimen.

Fossil-like skulls from near

Cat. No. (U.S.N.M.)

Viedma
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narrow but not more so than in many more or less
Lehmann-Nitsche, who may have measured
the specimen while it was still in better condition, gives for the minimum fi'ontal diameter 9.1 cm. Twenty-four southern Utah dolichocephalic masculine crania, measured by the ^vTiter, show for the
same chameter a variation from 8.3 to 9.6 cm., with the average 9
cm.; 16 Tarahumare, from Mexico, the variation of 8 to 9.5 and the

The forehead

is

recent Indian skulls.

average 8.9 cm.; 4 Massachusetts Indian skulls the variation of 8.7
to 9 and the average 8.9 cm.; and 6 of the deformed skulls from
Viedma in which the forehead is not damaged range from 7.7 (No.
264117, female, quite recent) to 9.4 cm., with the average 8.7 (average
It is evident from
of the five fossil-like specimens alone, 8.9 cm.)
these figures that the narrowness of the forehead of the Miramar
skuU is very ordinary for America and can not be used in support of
the antiquity of the specimen.
The nasion depression is submedium but it is not absent. However, a diminishing of the naso-frontal bent or angle is the rule in
crania having the Aymara deformation and occasionally amounts
to the entire loss of this feature.
It is apparently the effect of traction upward and backward, induced by the band that deforms the
skull.
It is seen in aU the deformed skulls brought by the writer
from Viedma and to some extent also in the specimen from the
same locahty described by Verneau (see pis. 37-41).
The nasal process itself in the IVIiramar skull is of usual length and
breadth. The orbits were of medium size, distantly approximating
the quadrilateral in form, with borders of moderate dullness. There
is no certain evidence that they were above the average in height,
though if they were so it would merely agree %vith another common
effect of the A3anara-like formation.
The forehead is artificially lowered but as usual in this type of mis-

shaped skulls there is no marked flattening. There are no welldefmed band or pad impressions now perceptible but such may have
existed to a slight degree, becoming obliterated by the loss of substance on the surface of the frontal bone. There are no distinct
frontal eminences, nor is there any median crest, conditions which
agree with what is generally observed in skulls deformed in this
manner.
The supraorbital ridges are of submedium dimensions for a male.
This may be natural, for there are rare specimens of mascuUne skulls
of American natives in which these protrusions are slight, but more
likely it

is,

at least partially, the result of the artificial shaping, for

another feature that often attends the Aymara deformation. Were this not the case, then in face of what is well established
as to the really early human remains, the small ridges would have

it is still
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on

as either an infantile feature or as an example of
observed in these structures in the most highly civilized peoples of the actual time.
Under no condition could they be
viewed as marks of primitiveness or antiquity. The ridges also extend
over only the median half of the supraorbital space, as in the great
majority of Indian crania. There is the usual slant of the outer part
of the supraorbital region, perhaps in this case slightly augmented
by the compression of the forehead, but there is no tendency toward
an arch such as characterizes the skulls representing well-known
earlier forms of humanity.
The parietal region is oval from side to side, there being no sagittal
The parietal eminences are moderate. The outline of the
crest.
norma superior approximates to long ovoid, with the narrower end
The temporal crests are not well traceable, but evidently
forward.
ran at a good distance from the sagittal suture.
The occipital flattening is only moderate yet plainly perceptible.
It extends quite high and there is no subinionic depression as in
highly misshapen Ayma-ra skulls, but these features are common to
the less deformed crania of this type. They are shown by all the
fossil-like specimens, as well as by the more recent deformed skull
from Viedma and can be seen also on true Aymara skulls (pis. 37-41).
It is possible that in these cases there exists a combination of the
The occipital ridges
effects of the compress and the cradle-board.
in
the Miramar skull.
also
not
pronounced
impressions
are
very
and
the
the
vault,
with
the
exception
of
temporo-parietal,
The sutures of
specimen persynostosed,
the
condition
of
the
but
are apparently all
characteristics
determination
this
nor
of
the
of the
of
mits no exact

to be looked

recession, as

is

The naso-frontal articulation is patent, at least to a large
extent. The plerions are both of the H form and of medium breadth.
The facial parts are very defective. The left malar shows no
The nasal aperture was apparfeatures worthy of special remark.
The nasal spine is
as
most
Indians.
medium
breadth,
in
ently of
The upper alveofossae.
broken. There are no subnasal gutters or
prognathic.
lar process was rather low and but moderately
The temporal region (left) is moderately and uniformly convex.
The mastoids are broken, the right, which is better preserved, showThe roots of the zygomae are quite
ing moderate masculine size.
Nowhere in these parts is there any feature that would give
stout.

sutures.

the impression of characteristics other than the ordinary in the
Indian.

though not abnormeasures
mally so. The diameter between their most
States
National
United
In a male Patagonian (No. 264109,
10.4 cm.
other
two
skulls
while
the
measurement
is
likewise
10.4
cm.,
Museum)

The

lateral angular processes are rather broad,

distal parts
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same sex and derivation (Nos. 264105, 264114) give each 10.5
cm.; in the most recent female A3miara-like skull from Viedma
(No. 264117), the dimension is only 9.9 cm. and in two of the fossilof the

from the same locahty (male, 264125 and female, 264126),
where it is possible to make the measurement, they are respectively
10.5 and 10.7 cm.
The palate was quite spacious, regular, of moderate depth, and there
The upper teeth were 16 in number, of medium mascuis no torus.
line dimensions these are moderately worn, with the exception of the
last molar on the left side, which shows no -vYear at all the crown of
this tooth is also slightly higher than that of the adjoining tooth,
all these conditions indicating an absence of the corresponding molar
like skulls

;

;

in the lower jaw.

looking as

if

The teeth

are of dirty grayish-cream color,

covered with a thin, old

pellicle of

white paint.

some
There

anomaUes in form and no features at all })rimitive.
Lower jaw: This bone is on the whole rather massive but of the
usual modern Indian form. The chin is square, of medium promiare no

nence, inferiorly stout.

A

ventral reenforcement of the alveolar

above and along the mylo-hyoid line, is quite marked and
extends from the first molar backward; this feature is frequently
met with in. the American native.
The teeth in the lower jaw were not well restored. It can be
ascertained, however, that there were congenitally only three
incisors, and only two molars on the left side.
The last molar on
the right side is anomalous, having a crown 13 mm. long by 12.5 mm.
broad. As to measurements, the thickness of the horizontal ramus
(at right angles to its vertical axis),^ opposite the second molar, is 1.8
cm.; height at symphysis, approximately 3.3 cm.; the bigonial
diameter was about 10.9 cm. and the minimum breadth of the ascending ramus approximately 3.9 cm.
At the chin, below the mental
process,

spines (which themselves are very moderate), the thickness of the

bone is 1.6 cm.
In eight male lower jaws

of Patagonians from wSan Xavier, Rio
Negro, collected by the writer, the thickness at the second molar
averages 1.7 cm., ranging from 1.5 to 1.9 cm.; while the height at
symphysis varies from 3.5 to 4.2 cm., the bigonial diameter from 10
to 11.6 cm., the minimum breadth of the vertical ramus from 3.5 to
4.1 cm., and the thickness of the chin, below the mental spines, 1.4

to 1.65 cm'.

The only measurement of the Miramar jaw that is slightly outside
the range of the variation of this little series of specimens is the
moderate height at symphysis. It has been noted that the upper
iMeasured in the more ordinary way^l.e cm.

21535°— Bull. 52—12
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alveolar process

was

also

somewhat

low.

Both

Ibuli..

52

of these features

through age, for the teeth show
may be due
if
not
so,
they
are signs of slight significance
extrusion;
but
even
some
and point rather away from than to the primitive nature of the
specimen. Yet relative lowness of the horizontal ramus, especially
at the symphysis, often accompanies massiveness (as also exists in
this specimen), and both of these features are not infrequently seen
together with a broad ascending ramus, all standing evidently in
relation with a functional use of the jaw greater than average.^
in part to reduction

But the weightiest point against any great primitiveness of the
jaw is the presence of the cliin. None of the mammals, none of
the apes, none of the truly primitive forms of man so far known,
The chin prominence of the present human
possess this feature.
lower jaw is to a large extent merely a remnant, the result of a great
reduction in the ancestral size of the teeth and the length of the
alveolar processes, the lower and less functional portion of the jaw
lagging behind. The lower jaw, with a very much reduced chin,
ma}'' occur even in present man and not carry any great significance
(see under Homo sinemento), but one with a well-marked chin can
not possibly be very ancient and can not, so far as we are now able
to judge, come from any very early representative of the human

family.

Miramar

Other bones of the

medium masculine

skeleton.

—Femora:

These bones are of

somewhat pilasteric,
with prismatic shaft the shape of the shaft of the left bone is intermeBoth bones show marked lateral
diate between prismatic and elliptic.
torsion, as is frequently met with in the femora of the Indians.
The
usual bend backward is present to a moderate degree and extends
over the whole shaft. Both bones are markedly platymeric, a feature
dimensions.

The

right

is

;

which, while not exclusively Indian, is a characteristic of many of
the Indian femora.
The surface of the bones is more or less defective, eroded. The
left femur possesses a moderate third trochanter; on the right the
parts are damaged.

The

principal

measurements

of the

two femora, with some com-

parative data, are given below.
of the bones indicates a man of medium stature, not
from 1.64 meters; and the other dimensions, but especially the

The length
far

pilasteric as well as the platymeric indices, agree closely efiough

those of the ordinary natives of northeastern Patagonia.

with
There is

not a feature about the bones that points to any early species of
man or to any man other than the ordinary Indian.
•See writer's "Contribution to the Antliropology of Central and Smith Sound Eskimo;" SnAvHir.
Papers Amcr. Mus. Nat. Hist., v, pt. 2, New York, 1910, pp. 170-280.
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index of 61.6 (51.2-71.6),^ and Bell, on 79 Patagonian tibiae, obtained
the index of 63.8. A number of the individual San Xavier tibiae show
measurements and indices that are very close to those of the Miramar
tibiffi.
Thus, No. 264157-» = 3.95 by 2.65, ind. 67.1; V = 3.8 by 2.6,

= 4:.0 by 2.7, ind. 67.5; and 'n = 3.7 by 2.65, ind. 71.6.
These resemblances, as those in the measurements of the femora and
other bones, do not indicate that the Miramar skeleton is that of a
Patagonian, but they show forcibly that it is the skeleton of an
individual related in many ways to the principal modern native type
ind. 68.4; 'g

of eastern Argentina.

The fibulae, of medium masculine development, are very defective.
The shaft shows shape of type No. 4 (quadrilateral).
The humeri are of moderate masculine strength. The upper and
lower extremities are wanting and the length of the bones can not be
determined. The deltoid tuberosities are well-developed. Shape
of shaft, nearly plano-convex.
Measurements at middle
Diameter maximum (antero-posterior)
Right
Left, about
Diameter minimum (lateral):
Right

cm.
2.45
2.

3

1.75
1.7

Left

A portion of

an ulna shows a fracture below the middle of the shaft.
no special features.
On the whole, the bones of the skeleton other than the skull are in
poor condition, worn and defective, and not very satisfactory for
detailed examination.
They all indicate, however, an individual of
male sex and present no features which would make it possible to
reach any other conclusion than that they represent the relatively
modern aborigines of the region. It seems safe to say that had the
Miramar skull and other bones been compared originally with sufficient skeletal material from eastern Argentina, they would occupy
a much more modest place in anthropologic literature than, in absence
of such comparison, has been assigned them.

Fragments

of the radii present

Skeletal Remains

Relating to

Homo Pamp^us, from Neighborhood op
Necochea

history and reports

These remains come from a place in the barren soil of the irregular
stretch of country a short distance to the right of the new road leading
from Necochea to the coast, and about as far inland from the large
The human bones lay on or near the surface,
hotel built on the shore.
some of them exposed by the wheels of the wagons which passed
1

Bello

y Rodriguez,

S.,

Lef^mur et

le tibia, etc., Paris, 1909,

pp. 107-109.

:
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over the spot. They were first seen by the gardener, Parodi, who
lives in the neighborhood, but were not taken out immediately;
later on part of them were secured by a local physician. Doctor
Faggioli, who donated them to the Buenos Aires museum, and the
remainder were obtained later by the Ameghino brothers and Doctor
Cavazzuti. They are partially reported on by Professor Amegliino in
his memoir on the Diprothomo,^ where (p. 127, footnote 3) we read as
follows

"It

is

months ago that my friend. Dr. Rodolphe Faggioli,
Museo Nacional, at my request, a fossil
which he found in the ancient Pampean formation of

several

of Necochea, donated to the

human

skull,

that place.
to study

Last April I myself made an excursion to the locahty

I was accompanied by the naturalistmuseum, Carlos Ameghino, and by Dr. E. Cavazzuti.
We explored the coast over a stretch of 80 km. with the greatest profit,
Among these there are
for I brought away a multitude of objects.
two fossil human skulls from the same stratum as the one mentioned

geology.

its

traveler of the

above; of these skulls, one is in fragments, but the other is very
complete, with the rostrum, the lower jaw, and the teeth in nearly
perfect condition."

As
mens,

to the antiquity
it

will

and principal characteristics

be best to give once more Ameghino's

of these speci-

own

words.

He

says:

"These three skulls are of the same age as that of JVIiramar, on
which I have founded the Homo pampseus. They all present the
same characteristics, including the excessively sloping forehead,
which is natural and not the result of an artificial deformation, as
has been alleged; all have the rostrum much prolonged forward and
the alveolar border and the denture orthognathic; all present a
glabella without backward inversion below, so that there is no
frontonasal depression; all present the last molar placed forward
of the most posterior part of the anterior border of the orbits; all
show the inferior border of the orbit placed considerably more
forward than the superior one; all are very doUchocephalic, with
excessively narrow foreheads, great orbits, and other characteristics."
And further on (p. 170) in the same memoir we read about the
second Necochea cranium (third example of Homo pampseus)
"As in the case of the first example (Miramar), the conformation
of the frontal region is natural without any vestige of artificial
deformation; on this point there can not remain absolutely the
:

shghtest doubt."

Notwithstanding the fact that the front is excessively^ low and
very sloping, "the superior outUne of the skull Ufts itself gradually
1

Ameghino,

F., I,e

pp. 127» root-note

3,

Diprothomo

platensis; in

Anal.

170 et seq.; illustrations especially

Mus. Nac. Buenos
on pp.

Aires, xix (ser.

171, 179, 185.

iii, I.

xn), 1909,
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toward the posterior part and, in prolonging the same to complete
the segment wliich is wanting, one obtains an almost identical
contour of the vault as that of the first-known example [Miramar],
which is raising so much unjustified criticism.
"The prolongation forward of the rostrum gives rise to facial
prognathism so considerable that the anterior alveolar border of the
intermaxillary is 3 cm. more forward than the most prominent part
.

.

.

of the glabella."

One

which according to Professor Amegliino
immi^seus is the position of the teeth; these are
said to be placed considerably farther forward than in Homo sajnens,
a " condition which stands in relation with the primitive prognathism
of the characteristics

Homo

distinguish

To obtain an idea of this forward position of the
denture, one needs, according to Ameghino, only to trace a vertical
line tangent to the most posterior point of the orbital arch
this line
of the rostrum."

—

passes back of the last superior molar and the
first

example [Miramar].

istic of this species.

.

"It

is

same

the case in the
then plainly a distinctive characteris

.

"Tliis same vertical Ime if prolonged upward separates an anterior
segment of the frontal bone the surface of which is flattened and
faces upward in the Diprothomo, is feebly arched and facing upward
and forward in the Homo pamqyxus, and is strongly convex in Homo
sapiens of elevated race, forming an arch the convexity of which

faces forward.

"As

to the lower jaw, the chin

is very prominent.
In the
here figured the chin is as protruding as in the first
[Miramar].
This conformation, which is believed to be very
recent, is to the contrary excessively ancient and reaches probably to
the very origin of the Hominiens."
The foregoing information was evidently considered sufficient, for

[P. 173]

tliird

example
.

it

is all

that

[^]

.

.

we have from Ameghino on the Necochea specimens

of

the HoTYio pampseus.

The Necochea finds here dealt with are merely touched on in 1910
by Lehmann-Nitsche ^ but are considered later in that year more in
detail by Mochi.^
Lehmann-Nitsche sees nothing, morphologically, in these remains
that would separate them from the Indians; in age he regards them as
Quaternary, Superior Pampean.
Mochi devotes considerable attention to the Necochea skull No. 2
(Homo pampsFMS, example No. 3), the specimen described and pictured
[1

Third example of Homo pampseus, illustrated in Ameghino's " Le Diprothomo" memoir, in figs. 7-11 of
pis. 43-45 of the present work.
It is No. 5008 of the Museo Nacional. The reference

Mochi's paper and in

to these skulls as first, second, etc.,
2

is

confusing.]

Lehmann-Nitsche, R., EI hombre

f6sil

pampeano;

in Bol. Oflc.

Nac.

Est.,

La

Paz, Bolivia, vi, 1910,

p. 364.
3

Mochi, A., Appunti

p. 224 et seq.

sulla paleoantropologia argentina; in Arch, per I'Anir. e la Etn., XL, Firenze, 1910,

.
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He notes

that

Ame-

incorrect; moreover, his illustra-

from the specimen having been placed too near the
But Mochi fails to
recognize that the skull is deformed and that the face is so ill-repaired
that the whole part, including the nose and the orbits, is much liigher
than naturally. The writer feels confident that, with a little more
leisure at his disposal in the examination of the specimens, Doctor
Moclii would have easily recognized the existence of these several
tion has suffered

camera

also there are faults in the restoration.

;

important features.
Moclii does not agree with
acterizations of the glabellar

Ameghino

in regard to the latter's char-

and subglabellar region and especially

as to the forward position of the denture.

Both, especially the

are properly referred to the false orientation of the skull

;

latter,

in a similar

pose quite the same features appear in nearly all human crania.
Finally, Ameghino's estimate of the stature of the individual to
whom the skull belonged appears to Mochi too small.
OBSERVATIONS BY THE WRITER

The skuUs in question, with all the other specimens from the neighborhood of Necochea, were freely placed by Professor Ameghino before
Further, the locality of the find was
the writer for examination.
The

visited.^

for

any

results of these investigations sustain neither the claim

special morphologic peculiarity nor that of considerable antiq-

They are, in brief, as follows:
Owing to some changes in the surface, produced by the winds and
the blown sand, the exact spot from which the bones were taken could
not be located, though the party was accompanied by the gardener who
uity for these remains.

discovered them.

It was,

however, part of the general irregular wind-

denuded surface which stretches inland from the coast. The wind
erosion is not on the whole of great depth, for there are in the near
neighborhood various piles of earth which still show the presence of
vegetal soil and which yield numerous recent skulls and bones of the
viscacha these are the remnants of viscacheras which existed not verylong ago, before the looser earth about them was blown away.^ Over
this denuded, uneven surface were found by the party more than thirty
"white" and '' black" chips or implements, and others had been picked
up before by the gardener's children. As mentioned, the bones were so
near the surface that they were exposed by the wheels of a wagon.
So far as the gardener could recollect they represented at least one
complete, or nearly complete, skeleton. Here was evidently a grave,
which could not have been very deep beneath the surface of the plain
;

I

'

Compare geologic notes on a part of the same locality, by BaUey Willis, under Homo sinemento.
The viscacha burrows as a rule are found in low hillocks covered with bushes, the roots of which naturally
wind erosion.

retard

BUREAU OF AMERICAN ETHNOLOGY

312

[bull. 52

before its erosion by the winds.
No bones of fossil animals were found
with the human bones nor have any been discovered in the immediate
neighborhood, though from another part of these denuded coast-flats
the gardener had extracted a number of parts of a scelidotherium.
Homo pampseus skull No. 2 {NecocJiea No. 1). The first specimen
in the lot under consideration or, according to Ameghino's enumeration, the second example of Homo pampseus, bears the number 5004
in theMuseo Nacional at Buenos Aires.
It is a piece of the vault of
a female skull, consisting of a portion of the forehead and portions of
the two parietals (pi. 42).
The specimen is in the same general condition as the other Necochea
skull (No. 5008), the surface being deeply and irregularly eroded.
The bones appear somewhat fossilized. On the right side, the parietals show dorsally spots of dark-gray calcareous incrustation.
Obviously this was not a large cranium but the exact size can not
be determmed with certainty. The thickness of the bones is rather

—

submedium.
The bones show externally in two or three places signs of disease.
These alterations are somewhat masked by the effects of erosion, but
an exammation under a magnifying glass shows plainly proliferation
and other changes due to some inflammatory process, probably
syphilis.

Morphologically, the specimen presents a rather low, moderately
convex forehead, but the latter character would be less pronounced
were the surface of the frontal squama presei-ved. Just posterior to
the coronal suture and parallel with it is a perceptible, though shallow,
broad depression, which, with the lowness of the squama, may indicate a slight

Aymara

deformation.

of ordinary feminine form.
The glabella is
moderate; the supraorbital ridges are small. There is no frontal or

The

nasal process

is

sagittal cresi.

The

sutures are obliterated.

Ventrally, the bones

show no

of moderate dimensions.

special features; the metopic ridge

is

—

Homo pampseus skull No. 3 {Necochea No. 2). This is the better
preserved of the Necochea skulls. It was found with some long
bones and other bones, but these, being damaged and in bad conThe specunen bears the number 5008 in
dition, were not collected.
the Museo Nacional and is in Ameghino's enumeration the third
example of the Homo pampseus. It is a skull of an adult of advancing age. The sex is somewhat doubtful; the lower jaw is quite masculine in character, but other parts indicate the female rather than
the male.
(pis. 43-45) is very defective and has been recona considerable extent in mastic. The rebuilding is

The specimen
structed

to

<
o
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imperfect, especially as regards the face.

both jaws, the right malar
right parietal,

Si

The parts present

include

and zygoma, the frontal bone, part

of the

and the right temporal.

The surface of the bones of the vault is very defective and eroded,
some of the losses of substance reaching nearly to the compact
ventral layer.

The bones

are not heavy, yet they appear

somewhat

fossilized;

vSome dark mineral substance adheres to parts of what remains of the base.
The skull is without doubt artificially deformed, the type of the
deformation approaching that of the Aymara.
at least they are largely devoid of animal matter.

There is nothing to indicate the age of the individual except the
which show advanced wear. The condition of the sutures can
not be determined; no trace is seen of the coronal.
In form the skull was doubtless dolichocephalic. The face also
was originally, in all probability, rather long and narrow, but it has
been made very perceptibly longer by faulty reconstruction. This
applies particularly to the orbits and the nose.
The skull was of submedium size, though not microcephalic.
As to detailed features, there is a fairly prominent glabella. The
supraorbital ridges are small and there is no tendency to supraorbital
teeth,

The orbital borders are only slightly dull.
The forehead is very sloping, especially from a point about

arch.

3 cm.
above the glabella. This slope is not natural, however, but is due to
the above-mentioned artificial deformation. The posterior part of
the parietals and the occipital bone are wanting, so that their exact
character and the extent of the deformation in the rear can not be

determined.
The forehead is also narrow but the diameter frontal minimum
can not be measured or even closely estimated, owing to the destruction of the bone on the left side and its imperfect state on the right.
There is no medio-frontal crest.
The parietals show but few features of interest. The eminences
are large and quite prominent, though not pointed.
The base presents on the right side a deep glenoid fossa; the left
side

is

The

deficient.

walls of the skull were not thick, Ventrally there are seen a
few shallow brain impressions.
As to the facial parts, the nasal bones and the nasal process show
no unusual features. The nasal aperture was 2.6 cm, broad and was
probably mesorhinic, in measurement and form typical of Indians.
The nasal spine is of submedium dimensions as compared with that
of the whites but very ordinary when compared with the average
form among the American natives.
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There are no subnasal grooves or

medium, again as

in Indians.

fossae.

The suborbital
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The prognathism

is

(canine) fossae were

apparently shallow. The malars and zygomae are of ordinary form
and female dimensions.
The palate is fairly but not excessively deep, and the alveolar arch
measures (by Turner's method) about 5.2 cm. in length and 6.4 cm.
in breadth.
Dentition as well as the teeth was normal. The latter are of
feminine size; their other characteristics are obliterated by wear.
The crown of the third lower molar on the right side appears to be
slightly longer than that of the second but the breadth is the same;
above, the third molars were smaller than both the second and the
first.

The prominence of the
Height at symphysis, about 3.7 cm., anterior
to the second right molar, 3.4 cm.; thickness opposite second right
molar (at right angles to the vertical axis of the ramus), 1.25 cm.
The height is unusual if the skull is that of a female, but lower jaws
with high symphysis are particularly common in modern cranial
material in eastern Argentina from the Parana to Tierra del Fuego.
Besides the
Additional Homo pampseus specimens from Nechochea.
defective skulls noted in the preceding pages, there were found in
Professor Ameghino's collection at the Museo Nacional in Buenos
Aires, under the number of one of the skulls (5004), various fragments of a skull (the fourth example of Homo pampseusf) and bones,
They are
all in poor condition for examination, broken and eroded.
all whitish-gray or yellowish-brownish white in color and possibly
somewhat aUered in their mineral composition.
The pieces include part of the left clavicle of a child. There are
also several remnants of long bones which show disease, the lesions
resembling very closely syphilitic alterations and scars; a portion
The pathologic
of a femur presents also a thickenmg of the shaft.
changes are in the main of the same character as those seen in skull
No. 5004, and the bones are in all probability part of the same
The lower jaw

chin

is

is

entirely Indian in form.

well-marked.

—

skeleton.

The fragments indicate an individual of moderate stature and
muscular development; anatomically none of them shows any
characteristic at all which could be considered out of the ordinary.
This is all worthy of mention that the writer found in these
earlier

Necochea specimens, and

it

surely fails to substantiate the

existence of anything so important as a separate species of

Homo

man, a

pampseus.
Necochea slceleton (No. 263966 TJ. S. National Museum) .—This
skeleton is represented by about 150 fragments, the largest of which
are (after repair) a portion of a humerus, 16.5 cm., and a piece of a

SKELETAL REMAINS OP EARLY

HBDLif^KA]

MAN

315

femur, 8 cm, long. Most of the pieces are only slivers, and of the
skull there are only a few remnants of little significance.
This specimen was found by one of the gardener Parodi's children,

wind storm which
them.
They
lay on a gentle
carried away most of the material about
the
southeast of
sand
dunes
to
declivity in the barren lands near the
a
few
rods
from the
the
Rio
Quequen,
and
only
the lowest part of
They
far
from
Necochea
were
the
boulevard.
not
Necochea-sea
specimens Nos. 1 and 2, found about the same distance from the
sea to the southwest side of the same road, ami were regarded by

some

of the bones having

become

visible after a

Ameghino as of similar antiquity.
The bones were gathered together by the boy, but were

Professor

left for

some

time on the ground near the place where they were found and finally
became reduced to the state and quantity in wliicli they are at
present.

scribed

almost

Certam features of the environment of the bones as deby the gardener, as well as the fragments which represent

all

the larger parts of the skeleton, indicate that the remains

represent one complete skeleton whose parts lay in fairly natural relation.

No

objects were found with the bones, but there were (even

at the time of the writer's visit)

numerous "white" and "black"

chipped stones scattered over the elevation itself as well as in the
denuded parts of the land in the neighborhood.
When the writer's party visited the locality, it was found that the
sand had already re-covered the place where the bones were found.
However, the spot was located and,
order to understand the conditions clearly, the writer made a large circle about it and removed all
the recently accumulated sand down to the more solid ground. When
this was done, there was seen near the center of the clearing a shallow cavity (pi. 46) 9^ inches (24 cm.) deep at maximum, slightly
more than 3 feet (1.1 meters) long, and 33^ inches (85 cm.) at its
greatest breadth, representing what remained of the fossa which held

m

the skeleton.

No

additional material

was discovered

in

diggmg

about this cavity^ which was evidently a remnant of a grave made
in the former surface of the land or in the sand which covered it.
Through the kindness of Professor Ameghmo the writer obtained
for the United States National Museum the fragments of bones
gathered by the gardener. These are whitish to yellowish-white in
color, in many instances worn on the surface, and in the case of some
of the slivers

worn

also

on the edges.

long bones appear hardened, but
of the fragments

show adhesions

all

The

pieces of shafts of the

retain animal matter.

A number

cemented b}^ lime. In the
medullary cavities the earth or fine sand is hardened where exposed
but flows out freely from the interior. These are the same conditions
as presented by numerous others of the "fossil" specimens dealt
with in this report.
of earth
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Judging by the strength of the bones, they belonged probably to a
male skeleton. Anatomically they offer but little requiring description.
The part of the left humerus is without either extremity. As with
all the other pieces, it has an entirely ordinary modern human aspect.
It was of moderate length as well as strength the maximum and
minimum diameters near the middle are 2.0 by 1.75 cm., but both
have been diminished tlirough erosion of the surface. The deltoid
tuberosity and spiral groove are well marked. The shape of the shaft
at the middle was nearly prismatic.
The upper portion of the left femur shows marked platymery (3.3 by
2.15 mm., index 65.1), which brings it in close relation with the
east Ai'gentine Indian femora.
It does not have a third trochanter.
Portions of an ulna, fibula, pelvis, and the skull present no features
worthy of special mention.
All that can be said in conclusion about this skeleton is that
neither the position of the bones nor any of their features justify
an assumption of antiquity, nor will a new species of man be formed
on their basis.
;

Geologic Notes on the Necochea Region
By Bailey Wilus

the necochea find

At Necochea the plain approaches the sea with but slight altitude,
and abreast of the town the shore is a beach surmounted by very low
bluffs, behind which is a broad belt of drifting sand that locally rises
into dunes as much as 10 m. high. An excavation in the town, a kilometer more or less from the sea, exhibits a section of black soil 70 cm.
thick resting in sharply-defined contact upon laminated secondary
limestone or tosca 2 m. thick. The upper layers of the limestone,
although distinct from the black earth, enclose lenticular layers of it.

On approaching the coast, one recognizes at once the drifting sands
which the southerly wind blows along the shore from the beach.
Beneath the layer of moving sand there is a somewhat firmer deposit
of mingled sand and fine black earth and a more indurated formation,
neither of which appears to contain any secondary limestone, and also
a more indurated formation which does contain secondary limestone
in very thin layers and in sheets filling sun-cracks.
The last-named
deposit varies in constitution from a sandy coquina to fine black loess,
being thus composed of materials blown from the beach mingled with
those blown from the plain. The surface is hard enough to retain the
forms sculptured by wind and drifting sand and the material includes
specks of black sand. These two characteristics, together with the
occurrence of the secondary limestone or tosca, are regarded by
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Ameghino as sufficient to distinguish the formation from the Recent
deposits and to justif}^ placing it in the late Tertiary under the name
of "Inter-Ensenadean."

A careful

examination

of the so-called

Inter-Ensenadean at

this

point showed that, as stated above, it consists of materials derived
from the recent beach, as shell fragments, and also of black earth

blown from the
soil.

plain,

The presence

where

of these

it

forms the existing accumulation of
in the formation a]i-

modern materials

pears to preclude any ancient date of deposition.
Since lime is
present in abundance in the ground waters, in the soil, and as shells
in the material itself, it is naturally taken in solution and deposited
on evai)oration by the waters that rise and fall in the coastal plain.
Little friable concretions of lime occur

modern age

even in the deposits whose

not questioned, and the difference between them and
the thin sheets whicii occur in the so-called Inter-Ensenadean is
rather one of conditions of deposition than of age. Still it is not
questioned that the Inter-Ensenadean is slightly older than the
drifting sand, though undoubtedly Recent.
The skeleton of a man was dug up in this superficial formation
about 1 km. northeast of the Necochea Hotel, about 300 m. from the
sea and between two large sand dunes. The material in which the
bones were found was an incoherent brown sand, part of the formaIts surface was covered with
tion over which the dunes are moving.
loose pebbles of tosca and many chipped stones.
The exact point
from which the skeleton had been taken was indicated by Senor
Parodi, and the hole, which had filled up with sand, was carefully
reexcavated by Ilrdlicka down to the depth and far beyond the limits
The undisturbed material was distinof the original excavation.
guished from that which had blown into the hole, by decidedly greater
compactness. The opening was 1.1 m. long and 85 cm. wide and had
a maximum depth of 24 cm. As reexcavated the hole is shown in
is

plate 46.

The more compact sand in which the skeleton occiu-red appears to
belong to that formation which Ameghino styles Inter-Ensenadean
and regards as Tertiary, whereas the writer looks on it as a modern
shore formation slightly older than the dune sands that are drifting
across it.
Precisely similar deposits were seen in process of formation
at Miramar, as may be noted by referring to the description of that
locality.
But the age of the formation is of no importance in connection with the age of the bones, for the shallowness of the hole and the
lay of the bones, as described by Senor Parodi to Ilrdlicka and the
writer, clearly showed that the body had been buried.
In consequence, it was even younger than the sand formation.
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Homo Pamp^us

A. H.

If any Homo jyamjyaeus ever existed, it is safe to say that his remains
have not as yet been produced. The case fails utterly thus far
from the standpoint of geology, as well as that of anthropology. If

the facts are carefully reviewed, it will be seen that geologically
no substantial evidence has been brought forward favoring any great
antiquity of the several lots of human bones assumed to represent
And as to archeology and somatology, they
this human species.
both demonstrate that the specimens ascribed to Homo immyseus,
the "earliest human representative if not even a predecessor of
man" are fraught vdih. no such possibilities, but that the}'' point in
no uncertain manner to the common American Indian. In view of
all the facts, Homo pampseus must be regarded as merely a theory,
without, so far as shown, any substantiation.

—

—

DIPROTHOMO PLATENSIS
History and Reports

In 1896 the laborers employed by a firm of contractors in excavating a dry dock, now known as No. 1, at Buenos Aires, discovered
a human skull. The specimen came to light at the commencement
of the work on the rudder-pit, an additional small cavity in the botdry-dock excavation.
account of the circumstances of the discovery was published in
According to this: ''The fragJuly, 1909, by Professor Ameghino.^
ment of skull in question was found during the last stages of the work
of deepening the port of Buenos Aires, in the excavations for the dry
docks, in the north basin in dock Xo. 1, or that of the west. It was
found in the deepest part of the excavation, even deeper than the
floor of the dry dock itself, in a hollow made in the base of this for the
manipulations of the rudder. There were some more osseous debris,

tom

of the nearly finished

An

but Mr. Junor,^ having arrived somewhat late at the place of the diswas not able to save more than the specimen under considera-

covery,
tion

[p. 107].

.

.

.

''At the point where excavation for the dry-dock has been made the
bed of the stream is 1.86 m. below the surface of the water at the ordi-

nary low tide and the base

of the

dry dock

is

m. below the bed
m. below the level
bottom of the dry
50 cm. deep, and it

10.50

of the stream; in other words, the latter is 12.36
The additional hollow made in the
of the water.

dock for the accommodation
1

Ameghino,

Aires; in Anal.
2

A

senior

Le Diprothomo
Mus. Nac. Buenos

F.,

member

pHtensis,

of the

rudder

is

un precurseur de I'homme du

pliocene inferieur de

Buenos

pp. 107-209.
of the Corps of Superior Employees of the works in the Port of Buenos Aires, and

supervisor of the work.

Aires, xix (ser.

iii, t.

xii), 1903,
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was in digging out tliis additional basin that the skull was encountered.
Accordingly, the latter lay at the depth of 11 m. below the bed of the
stream, 12.86 m. below the ordinary level of the water at low tide,
or 32 m. below the star on the portico of the Buenos Aires Cathedral.
.

.

AU

.

the information concerning the position of the skull has
me by Mr. Edward Marsh Simpson, engineer and

been furnished

Buenos Aires of the house of Charles H. Walker &
London, the constructors of the port" (p. 108).
Professor Amegliino concludes from the information obtained from
Mr. Simpson alone that the fragments of the skull came from the
lower portion of the rudder-pit in Dry Dock No. 1 and from beneath
tosca}
He states further, however (p. 121), that beneath the tosca
was found a laj^er of quartzy sand followed by a stratum of gray
clay, and that it was in this layer of gray clay, 50 cm. below the floor
of the dry dock, that the skull-cap of the Diprothomo was discovered.
The foregoing are rather meager details concerning a specimen of
In consequence, the first endeavors of the
so great importance.
writer and his associate, Mr. Willis, after reaching Buenos Aires,
were to locate Messrs. Simpson and Junor as well as any others who
might be able to give firsthand information, and to learn if possible
representative in
Co., of

additional particulars.

As good fortune would have it, botli Mr. Simpson and Mr. Junor
were found in Buenos Aires and both consented, very kindly, to tell
what they knew in regard to the skull; and through these gentlemen
it became possible to locate another person concerned in the find,
namely, Mr. J. E. Clark, now of Bahia Blanca, the foreman of the
laborers

The

who

discovered the specimen.

however, proved in a large degree disvery largely indirect and, as 16 years
have elapsed since the date of the find, during 15 of which no inquiries
about it were made, the details, possibly even some important
This statepoints, have been forgotten or have become obscured.
ment applies especially to the exact conditions at the rudder-pit and
results of the inquiry,

appointing.

The evidence

to facihties that

is

might have existed

for the transportation thither,

accidentally or voluntarily, of the skull fragment.

Mr. Simpson stated that the find of the bones was made by the workmen; he was told there were more than one skull but neither he nor
any other official of the firm was at the dock at the time of the fijid,
nor was any investigation of the matter made. Mr. Simpson had
nothing to do with the piece of skull or any other parts, made no
examination of the spot, saw nothing of the specimen until after it
was placed in the museum, and can not vouch for any statement
made in connection with the discovery. He told Professor Ameghino
1

Term

applied, as explained before in this work, to calcareous sedimentary strata or concretions, in

various stages of development, within the loess.

:
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what he remembered having heard and furnished him with a sketch
of the geologic formation as seen in the excavations for the docks,

without locating the specimen. The excavations in Dry Dock No. 1
were never earned beneath the tosca except in the rudder-pit.
Mr. Junor states that he did not see the find, but was told of it
the next day, or perhaps the second day after, by the foreman, Mr.
Clark.
No effort was made by Mr. Junor to examine the hole from
which the bones came or to find or collect other pieces, for this might
have resulted in delaying the work. He had an impression that
there were five or six skulls discovered and that the workmen pla3'ed
hochas^ with them, thus breaking them into fragments, but this
seems to have been an error, as will appear later. The foreman
brought Mr. Junor two pieces of the skull, and the latter saved them
because they were said to have come from beneath the tosca, giving
them later to the Museo Nacional. He had not been asked before
by any one for details concerning the finds and is not responsible for
any illustrations that may have appeared in print. No notice was
taken for many years of the pieces he donated until they were taken
up recently b}^ Professor Ameghino. He has seen the specimen
now only one piece, probably made by joining the two fragsince
ments; there is no doubt that the specimen is the same he donated.
As to the place from which the bones came, he remembers having
been informed that the workmen had gotten through the floor of
the dock into a sort of quicksand when the bones were encountered.
Owing to this quicksand, the rudder-pit had to be concreted afterward to prevent entrance into the dock of water and sand. The
bones must have been just beneath the tosca, for a small quantity
No animal bones were found in tlie
of tosca was adhering to them.
pit or in this dock, and Mr. Junor has no recollection that any other
human bones came to sight. He did not examine the site from
which the skull fragments given him were supposed to have come.
No inquiries were made of the laborers.
Mr. Clark states in his letter that the skull "was found at the
commencement of the Rudder Pit at dock bottom"; he "is quite
sure the skull was found at the Rudder Pit and under tosca"; and
"it was the only one found in that locality, but there was another
skull found in the sand at the entrance to Dock No. 4," which disappeared without his knowing what became of it. Further, he does
not remember whether or not there were any loose bones.
Mr. Junor adds the following note
"Clark told me the men had been playing 'bochas' with the skull;
evidently they had only been tossing the one skull backward and

—

1 A game played extensively in Argentina with wooden
group with others.

balls,

which are rolled or thrown

to strike

and
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I supposed they had actually played at 'bochas, which
would require half a dozen skulls, hence my belief that five or six
skulls had been found, whereas only one was found in the Rudder

forward.

'

Pit."

The foregoing meager information concerning the circumstances
the find was

of

that could be gathered.

This differs from that pubhshed by Professor Ameghino mainly in that the specimen is represented to have been found not in the lowest but in the upper part
of the rudder-pit, and in sand instead of clay; also, that another

human

all

skull

definite is

was found

known

in sand at

Dock No.

as to its exact position.

4,

but nothing more

Finally, the excavations

for Dock No. 1 yielded no bones of animals.
In Dock No. 3 a
glyptodon skeleton was found in the tosca, and there was also a mastodon tusk at about the same level (Simpson).
Mr. Willis and the writer visited the dry dock, saw the ruddercavity, and later on, through the courtesy of Mr. Simpson, they
were able to obtain the photographs reproduced in the accompanying
illustrations (pis. 47, 48), which show the condition of the dry dock
at the time the rudder-pit was being excavated.
The specimen donated to the Museo Nacional by Mr. Junbr was

discovered in recent 3'ears in the collections of that institution by
by him, and described^ as a

Professor Ameghino, studied minutely

remnant

of the skull of Diprothomo platensis, from the standpoint of
evolution a second or premediate forerunner of man, who lived in
the Lower Pliocene.

This far-reaching determination Professor Ameghino supports by
an exhaustive geologic and comparative anatomic dissertation, the
principal items of which are given in the following paragraphs.
As mentioned before, Professor Ameghino states that the fragments
of the skull came from the lowest portion of the rudder-pit and that
they lay in a stratum of gray clay below the tosca, which constitutes
in part the floor of the dry dock, and below a subjacent layer of

quartzy sand.

most portion

The gray clay he identifies
of

as belonging to the upper-

the Pre-Ensenadean stratum, which

inferior part of the

Pampean formation

(p. 120),

is

the most

and belongs

to the

base of the Pliocene.^
>

Ameghino,

Aires; in Anal.

Le Diprothomo
Mus. Nac. Buenos

F.,

platensis,

Aires,

xix

un

prf^curseur de

(ser.

iii, t.

rhomme du

pliocene inferieur de

xii), 1909, pp. 107-209.

Buenos

Pages cited below follow

the work here cited.
* On page 110 the lower part of the Pliocene is represented as occupied by the Post-Puelchean hiatus,
while in the table on page 12-4 the lowest part of the Pliocene is given to the Pre-Ensenadean, and the Post-

Puelchean hiatus occupies the

first

21535°— Bull. 52—12

part of the Miocene.
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In a table on page 124 Professor Ameghino gives the stratigraphic
position of the Diprothomo and also of other ancient remains relating
to early
(A

man

or his predecessors in Argentina.

It

is

as follows:

MAN
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HOMINID^
Homo

Homo

sapiens

ater

Homo

Homo

Pseudhomo

Pithecanthropus

primigcnius

Anthropomorphidfe

beidelbergcnsis

sapiens

Homo pampseus
Homo

'

Clenialites

As to the anatomic features of the Diprothotno skull, Professor
Ameghino advances in substance the following:
The skull was of small size, below the mean of human crania. Its
capacity could not have exceeded 1,100 c.c,

and

The

its

greatest length 17 cm.,

greatest breadth 11.8 cm.

its

skull possesses a very

low vault

;

its

front

is

so low that

it

sur-

passes in this feature the Neanderthal cranium.

The

skull

was narrow, with the

parieties almost parallel

a contour like that in the Ardopitheci;

and with

greatest lateral diameter

fall in the region of the parietals as usual but on the frontal;
was highly dolichocephalic, its breadth-length index being about 69.
The frontal is very long and narrow, as in some of the lower Pri-

did not
it

its

mates.
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must have been decidedly shorter than the frontal;
maximum length in horizontal line could not have exceeded 5.5

The
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parietals

cm., their surface arc 9 cm.

The

skull differs

markedly from that

of

man

in its antero-posterior

curvature, which commences to descend even in the posterior part
of the frontal squama; the rear part of the specimen shows a rapid
descent backward and downward, and the occipital could not have
been seen from above.
There is a large postglabellar depression, which resembles that in
the gibbon and the Arctopitheci and does not face forward as in
man, but nearly upward.
The supraorbital ridges are narrow (5 mm.) proximally, and broad

mm.)

(15

distally;

they become effaced near the outer side of the

frontal eminences.

The glabella in its inferior portion is completely distinct from that
of man; it presents a marked prolongation forward and lacks completely the backward inversion of its lower part.
The naso-frontal suture is different from that of man; above it is
rounded but wide and it continues to widen as it descends, so that at
"the inferior level of the frontal it must have had a transverse diameter of nearly 3 cm.".

The superior orbital borders are very slightly arched; their distal
portions constitute a slender, nearly cutting border, which is different
from that found usually in man, and represents the primitive form of
the visor; the median part of each su})raorbital arch

is

very stout

mm.).

(15

The roofs of the orbits do not pass backward, as in man, but a few
millimeters to the rear of the orbital border turn downward, a feature
from which it appears that the orljital cavities were very shallow and
that the eyes must have been very protruding; the small depth of the
orbit superiorly was undoubtedly compensated for by a greater extension forward of each inferior part and there

was pronounced

facial

prognathism; the orbital cavities were large, placed far forward, and
visible to a great extent when looking at the skull from above.
The fronto-nasal suture is situated very nearly at the level of the
superior border of the orbits; a horizontal line crossing
through the superior orbital borders.

it

passes

The surface of insertion of the nasal bones looks forward; the nasal
bones extended straight from the frontal and were very strong as
well as very wide; also, they were directed forward with only feeble
inclination downward.^
1

For numerous additional

details of less

importance the reader must be referred to the original.
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The Writer's Examination of the Specimen
Aires with the foregoing data before him
consequence thereoF with very eager expectations. But
when the specimen itself was placed before him by Professor Ameghino
there followed a rapid disenchantment, for it proved at every point
antagonistic to the notion that had been formed of it on the basis of

The writer reached Buenos

and

in

the published data. The first impression, in fact,
its being the relic in question.

amounted

to incre-

dulity as to

However, the specimen was subjected to a prolonged study and
comparison, which resulted as follows:
The bone is a portion of the skull of an adult male, who, judging
from the state of the coronal suture, was approacliing middle age.
It is free from all deformation, effected either during life or post-

humously.
It presents no pathologic features with the exception of an old
shallow moderate-sized scar, situated just above the left frontal
eminence. The injury left a trace also on the ventral surface of the
bone, but is of no importance in the considerations that follow.
The surface of the fragment seems to show a slight calcareous covering and is discolored (-wax to limonite-brown) particularly on the
,

inside.

The stained parts possess some

luster, especially ventrally.

by a calcareous debrown wax. The thin walls of bone
between the frontal sinuses and the cranial cavity appear to be
wholly infiltrated with calcareous and ferruginous matter, and the

The

surfaces of the frontal sinuses are covered

posit resembling a thin pellicle of

color of the interstitial parts of the bone where broken

There are similar black

dejiosits in

some

is

blackish.

of the cavities of the diploe

in the postero-external part of the free edge of the left parietal

may

and

be some interstitial infiltrations. Finally, in several of
the exposed diploe cells of tlie broken edge of the left parietal are
seen remains of light earth with minute white crystals, possibly fine
Notwithstanding these conditions, the bone when struck does
sand.
not sound as one liighly mineralized and is not much heavier than
normal. Furthermore, in ground as rich in lime salts as the pampean loess neither the above-mentioned discoloration nor these deposits can afford any index of antiquity.
Discolorations similar to those presents by the skull were found
on numerous pieces of tosca recovered from the not very old strata
exposed in an excavation for a new house in Buenos Aires (in Calle
25 de Mayo). They result from the deposition on such articles as
calcareous concretions, bones, stone, etc., of ferruginous and perhaps
other salts dissolved from the ground and carried by water, and in
common with calcareous sediments in the cavities or on the surface
of objects need under favorable circumstances no great duration of
time for their formation.
there
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ANTHROPOLOGIC CHARACTERISTICS

In a detailed study of the specimen it soon became plain that
almost the entire original description by Ameghino had miscarried
by reason of the fragment having been placed and considered in a
wrong position. It had been viewed not in the indispensable
approximation to either of the standard skull positions recognized in anthropology, but just as it lay on some pedestal or on the
table.
This accidental and faulty position of the fragment had
changed the inclination of the plane of the articular surface for the

made the glabella and especially the roofs of the
more forward, had changed a supraglabellar to a postglabellar space and made the same look nearly upward, had caused
the forehead to appear much lower than it is and had given
the sagittal line a slope backward different from that which it
possesses.
All these results of faulty orientation combined have
helped to make the specimen look extraordinary and primitive, even
unhuman.
The first step in the writer's examination of the fragment consisted in placing it in the position it would occupy in the alveolocondylian plane of the skull. But as this could not be accomplished
nasal bones, had
orbits look

owing to the defective nature of the specimen, an entire
was looked for having a nearty related form and the same
nasion-bregma diameter, which could therefore be utilized with proSuch a specimen was found in No. 52, a modern
priety as a model.
male Indian cranium of unknown provenience, in the Museo Nacional, Buenos Aires, which not merely presents a frontal of the same
directly,

skull

length as the Biprothomo fragment, but resembles the latter also in
other particulars. This specimen was brought into the alveolocondylian plane, the inclination of the nasion-bregma axis was ascertained and then the Diprothomo specimen was placed so that its
nasion-bregma axis formed the same angle as thQ model, with the
horizontal

(pis. 49, 50).

The results of the observations made were as follows:
The nasion was found to be 6 mm. beneath the horizontal line
connecting the uppermost parts of the borders of the orbits.
The location of the point is undoubtedly high, but among 78 more
or less modern Indian crania of the Museo Nacional collection, which
were examined and measured for comparison, there were 9 in
which its situation was equally high or even higher. The list below
shows the distance of the nasion in these skulls from the line connecting the highest points on the superior border of the orbits (outside
of the orbital foramina or canals)
mm.
Diprothomo
No. 3. Patagonian, male
No. 25. Calchaqui, male
No. 52. Indian, tribe not stated, male

6.
4.

4.

5

4.

5
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PLATE 49

THE ORIGINAL OF THE "DIPROTHOMO" SKULL
Posed with the nasion-bregma plane approximated to that of another Indian skull, in which tlie nasionbregma diameter is of the same value, and wliich shows form-relation to this specimen.
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THE ORIGINAL OF THE "DIPROTHOMO" SKULL
Top view; fragment posed

as in plate 49.
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mm.

No. 13. Patagonian, male
No. 42. Indian, tribe not stated, male
No. 23. Patagonian, male
No. 33. Araucanian, male

5.

No. 79. Calchaqui, male
No. 49. Indian, tribe not certain, probably male

5.
5.

5

5.

5

5.

5

6.

These measurements show clearly that the situation of the nasion
is very much like that in at least 15 per cent
of the ordinary South American Indian crania.
The backward inversion of the lower part of the nasal process below
the glabella, with the consequent nasion depression, exists, and the
latter, while not deep, was quite as pronounced as in the average
Indian or even white male. Of course, when the fragment is inclined
backward more than it should be, both of these features become less
However, no great biologic importance could be atappreciable.
tached under any conditions to these characteristics as found in a
single case, for they are subject to considerable individual variation.
The nasal process is convex from side to side, as usual in man. It
measures 38 mm. in breadth between the supraorbital foramina and
was about 26 mm. broad at its lower end, both of which dimensions
In three masculine skulls
are often met with in the modern Indian.
belonging to the United States National Museum collection, a
Piegan from Montana, an ancient Peruvian, and a Patagonian, they
are respectively, 41 and 26, 44 and 27, and 42 and 27 mm.; wliile in
1 1 other male Patagonian skulls in the institution the lower measurements range from 23 to 27 mm.
The fronto-nasal suture presents a nearly semicircular form, as in
the majority of modern Indian skulls.
The separation of the branches of the fronto-nasal suture at points
10 mm. distant from the nasion and corresponding closely, if not
exactly, with the limits of the naso-frontal articulation, is 14.5 mm.
A measurement of the diameter between corresponding landmarks,
i. e.,
between the points at which the fronto-nasal changes to the
fronto-maxillary suture, in 50 Peruvian and Patagonian skulls taken
at random, showed an average of 12.5 mm., and 8 of the specimens
(16 per cent) gave from 14.5 to 17 mm.
This demonstrates the fact
that the breadth, equally with the shape, of the fronto-nasal articular
surface (with the intercallated nasal spine) in the dry-dock specimen
can not be regarded as exceptional.
The depth of the nasal notch is somewhat exaggerated by the loss
of the nasal spine.
The maximum breadth of the articular surface
on each side of the spine did not exceed 7 mm., a feature which points
to a fairly, but not excessively, strong frontal border of the nasal bones.
This border is always the stoutest part of the nasalia, particularly in
adult males, though, like other dimensions of the nasal bones, it presents a considerable range of individual variation.
in the Diprotliomo skull
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Finally, as to the inclination of the fronto-nasal articular surface,

was found that a line drawn on the left, or better-preserved, side
from the nasion to the inferior end of the surface, forms wdth the
nasion-bregma axis an angle of 71°, almost exactly the same as in a
Piegan skull used for comparison (see pi. 51) and ver}^ much like that
found in the average Indian. Naturally, the more the fragment is
tilted backward, the more nearly vertical this surface becomes, as
would be the case in any other frontal.
it

Resuming the

subject, it

is

seen that the various characteristics of

when

the fragment is placed in approxiwould occupy in a naturally-posed head, are
human but such that they may easily be taken
for those of a modern Indian and in fact they could be even those of
On the other hand, they present important and in
a modern white.
many instances radical differences from similar structures in the an-

the nasal notch, particularly

mately the position
not merely entirely

it

thropoid apes as well as in the lower Primates, including the Arctopitheci.

The

glabella presents a considerable,

unhuman, prominence.

though by no means unique

is not massive.
The region
brought forward, as can be seen from the broken parts below, by
extraordinary development of the frontal sinuses, particularly their
median chambers (pis. 49, 50, 52).
The following measurements relating to the protrusion of the glabella in the Diprothomo skull will make possible comparison with
other specimens: An antero-posterior line from the center of the
glabella to the ventral wall of the frontal bone, slightly to one side
of the metopic ridge, on the right 22 mm., on the left 20 mm. same,
directly in the middle line (to a point 5 mm. above the foramen

or especially

It

is

;

caecum), 23

mm.

The prominence and form

of the whole supranasal part of the
can both be duplicated among Indian crania
They would not appear as they do in the Dipro(see pis. 52, 53).
thomo irsignient were the distal halves of the supraorbital ridges of that
fragment well-developed as it is, they are prominent over the median
half and practically absent from the distal half of the supraorbital
space on each side, a condition which accentuates the impression of
protrusion of the middle region. And, what is more important, they
They diverge from,
are not inferior, zoomorphic characteristics.
rather than approximate to, the specimen from Primates lower than
man, for in these the glabella attains no prominence and no similar

frontal,

though

rare,

;

shape.

The unhuman appearance

of the glabella in the drawings

pubdue to the position
interpretation of what he saw.

lished with the first description of the specimen

the bone was given, and to the artist's

is
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SKULLS-GLABELLAR REGION

Plegan (No. 243672); b, Patagonian (No. 262149); c, I'cruvian (No. 266141), all in V. S. National
Comparable, with respect to glabellar region, to the Diprothomo specimen. All are posed
in the alveolo-condylar plane; the maxilte and malars are occluded.

Museum.
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•

somewhat on the two sides.
only one large cavity with a sHght indication of
a dividing septum; on the left there are a more median, anterosuperior, partial septum, and another more complete wall about
3 cm. from the median line, in all three imperfectly separated spaces.
The more median chamber on the left measures approximately
3 + cubic centimeters (15 by 15 by 20 mm.) in capacity and that on

The

On

frontal sinuses themselves differ

the right there

is

the right was even more spacious.
The supraorbital ridges arch, as

median

half of the supraorbital space

already mentioned, over the
on each side, following quite

closely the curve of the orbital borders, exactly as in

many modern

Indian skulls. The ridges are prominent but not at all comparable
with the heavy supraorbital welts of the Neanderthal and Spy skulls
Their prominence is
or even with those of some of the Australians.
protrusion
of the median
due not to size or massiveness but to the
the
large frontal
parts of the outer wall of the frontal, caused by
in
a masculine
quite
ordinary
They would be regarded as
sinuses.
in some
exceeded
equaled
and
are
They
skull with fuller forehead.
in
occasionally
even
those
Indian
and
modern
masculine crania of the
of whites.

The supraglabellar plane offers no extraordinary feature except
that it is somewhat better marked than usual, owing to the prominence of the subjacent glabellar region. It is entirely human and
modern in character, and the same is true of the moderate depression
above the supraorbital

The

ridges.

normally formed;
they are not massive or sharp, just ordinary. There is only a vestige
of the supraorbital arch of the lower Primates, as usual in welldeveloped modern human crania. The planum supraorhitale is welldefined, smooth and slanting, precisely as in many modern masculine
Indian skulls. In the lower Primates, especially in the adult males,
tliis

distal halves of the supraorbital borders are

region

is

contracted,

more or

less deficient,

and radically unlike

that in man.

The lower portion of the cerebral part of the frontal is wdde, wider
than the average in the Indian, the diameter frontal minimum measuring 9.8 cm. This is surely no sign of primitiveness or inferiority.
The forehead is somewhat low and sloping as compared with welldeveloped skulls of the whites but is not exceptional if compared with
the average masculine crania of Indians, particularly those of the
dolichocephalic type. A number of modern Indian skulls were shown
by the Avriter in his report relating to man's antiquity in North
America ^ with lower and more sloping foreheads than in the Diproi

Skeletal

Remains Suggesting

Early
xn-xxi).

or Attributed to

of American Ethnology, p. 99 et seq.

and

pis.

Man in North America {Bulletin 33 of

the

Bureau
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•

The curve of one of these, a modern and otherwise normal
shown here in contrast to that of the Diprothomo (pi. 51). [^]
The frontal eminences are distinct. In the median line there is
scarcely a trace of an antero-posterior ridge and in consequence the
superior outline of the norma anterior was quite oval. There is no
asymmetry and the whole formation of the frontal squama speaks
thomo.

Piegan,

is

for its ordinary recent

The

human

character.

frontal bone does not give the impression of exceptional length,

nor of exceptional narrowness; in

fact, the conditions in

regard to

shown
by the dimension of the smallest frontal diameter. The arc or
surface measurement from nasion to bregma is 12.6 cm., exactly
the same as in No. 52 of the Museo Nacional, and a number of
crania were found in the same collection in which it was very simithe latter particular are quite the reverse, as already partially

In No. 33, the skull of the Araucanian Cacique Panchito, the
nasion-bregma arc measures only 11.3 cm., while in Nos. 3 and 13,
both male Patagonians, it reaches 13.9 cm. A frontal arc of 12.6 cm.
is a very common feature of modern Indian crania, as well as of those
The maximum breadth of the frontal amounts to
of other races.
about 11.4 cm., a very fair average for a dolichocephalic or mesocelar.

phahc Indian.

The temporal ridges are rather submedium in development for a
male and run at a good distance (slightly less than 6 cm. on each
This is unequivocal proof that the
side) from the sagittal suture.
temporal muscles were developed far less than in any adult male
Primate below man, less even than in many a human savage. They
were developed only about as much as they are in the modern,
even in the civilized, man, a fact which leads inevitably to the
conclusion that the jaws of this individual were of onh^ moderate
dimensions and that therefore the face could not have been massive
or

protruding.

In harmony with the distant and moderate temporal crests,
the anterior part of the sagittal region shows only traces of elevation
or ridge, which terminate at the summit. The latter is fairly distinct, 3.5 cm. posterior to the bregma.

The inclination of the fore part of the sagittal line when the fragment is placed in proper position is very slightly downward, but it
(See pi. 51; also pi. xv
so in the skull used as a model.
Wlien the specimen is laid farther backward,
in Bull. 33, B. A. E.)
the inclination of the line of the sagittal suture changes of course
is precisel}^

and points more nearly downward in direct ratio to the tilting. The
posterior portion of the suture shows a descent, such as can be seen
in

many

not unusually long modern crania.

' To insure accurany, in the case of the Diprothomo the curve was drawn with a fine-pointed pencil along
the cast of the fragment, cut in the median line, while in the Piegan skull it was drawn similarly along
the nasion-bregma line of a cast of the frontal part of the specimen.
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were

of

horizontal length

normal
of

what

cm. There is absolutely no evidence
that the parieties of the skull were parallel or that the maximum
biparietal did not exceed the greatest frontal diameter.
The orbits were of ordinary dimensions. The breadth of that
on the right, from the lowe? extremity of the fronto-nasal suture to
the point of meeting of the orbital border and the fronto-malar
suture, is 39 or at most 40 mm., which is about the Indian average.
So far as can* be judged from their upper portions, the orbits also
were of no unusual form. The arching of the superior border is
moderate but not subnormal, especially for a male. If a line is
drawn from the nasion to the point of intersection of the frontomalar suture and the limiting line of the orbit, the maximum
elevation of the upper border of the orbit above this horizontal is
9 mm.; in a Peruvian male (No. 266023, U.S.Nat.Mus.) and in a Patagonian (No. 262149), neither selected for lowness of orbits, it is
equally 9 mm., in the before-mentioned Piegan it is 9.5 mm., and in a
Patagonian from San Xavier it is 8 mm. From a line connecting
6.3

the orbital extremities of the two fronto-malar sutures, the highest
point of the border

The

is

distant 16

mm.

roof of the orbits, which received prominent attention in the

report on the Di'prothomo, presents, when the skull is
properly posed, no unusual feature. What appeared to be a peculiar
inclination was due to the same cause as the apparent slope downoriginal

ward

namely, the tilted position of the specian ordinary Indian skull corresponding in size
to that of the Diprothomo be laid by the side of the latter in a similar
position, or if the casts of the orbits from this and other skulls be
compared, we find that the roof is similarly inclined in both, and
also that in most masculine Indian crania which do not show more
massive or protruding supraorbital arches the concavity of the outer
part of the roof is somewhat shallow. Such shallowness was found in
a number of the crania in the Museo Nacional, especially in No. 25,
as well as in Nos. 3, 13, 23, and 42, and in numerous specimens in
the United States National Museum. There is therefore no ground
for an assumption that the eyes were bulging.
Finally, there is no indication, nor any probability, that the lower
orbital borders protruded forward, so that they would have been
visible from above with the skull in a standard position.

men.

As

of the sagittal region,
If a piece of

to the vault sutures, the coronal

is

ventrally

all

obliterated

but dorsally well traceable so far as the bone is preserved. The
sagittal suture is patent both ventrally and dorsally.
The serration
of both the coronal and the sagittal is wfell-developed and actually
more complex than usual in the Indian. The breadth of the serration
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of the sagittal increases in

reaching 11

mm.
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width as usual from before backward,

at the break.

Ventrally, the Diprothomo fragment shows some rather large
depressions for Pacchionian bodies and shallow impressions of brain
convolutions. The cavity for the frontal lobes is fairly spacious
and the frontal portion of the brain was broadly rounded from side to
side, as general in

modern man.

The meTopic

ridge

is

very moderate.

Finally, the thickness of the Diprothomo bone, ranging
7.5

mm.

for the frontal

squama and from

parietals, is quite ordinary as

in the Indian

As

and even

4.5 to 9

from

mm.

3.5 to

for the

compared with the same measurement

in the white.

to the size of the Diprothomo skull

when

entire, the

evidence

was between 18.5 and 19 cm. long, and
between 13.6 to 13.9 cm. broad. It was fairly but not very high; its
capacity was surely not below 1,350, more probably between 1,400
and 1,500 cc.
available indicates that

it

CONCLUSIONS

The sum
skull

of the results of the writer's study of the

fragment, regardless

specimen

fails

of

its

uncertain

liistory,

Buenos Aires
is

that the

utterly to reveal any evidence which would justify its

classification as a representative of a species of ancient Primates, pre-

mediate forerunners of the human being, the Diprothomo. Every
feature shows it to be a portion of the skull of man himself; it bears
no evidence even of having belonged to an early or physically primitive man, but to a well-developed and physically modern-like human
individual.
While this individual was in all probabihty an Indian,
a decisive racial identification in the absence of so many important
parts of the specimen is impossible. The few pecuharities wliich the
skull possesses are, even if taken all together, of only secondary bioThe faulty
logic importance, such as are found in many Indians.
anthropologic status given the specimen in the first report thereon
was in the main the result of the before-mentioned fundamental
error of placing and considering the fragment in a wrong plane, an
incident wliich only accentuates the need of placing all similar specimens having an apparent or real bearing on man's antiquity, in
the hands of an experienced anthropologist.
The ordinary nature of the fragment will be further appreciated
from the measurements given in the table that follows:

hrdliCka]
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main contentions without question and
Argentine finds, altogether too readily, in support of Ms
theory of polygenism,^ formulating on their basis a new classification
Sergi accepts Ameghino's

utilizes the

of the

human

family.

Buschan enumerates the principal

"Le Diprothomo i)latensis"
ently the Ameghino reports as
the

finds of

Ameghino,- and reviews

He

in his periodical.^
for the

most part

ing only in regard to the American origin of
the continuation in America of the

human

line

accepts appar-

satisfactory, hesitat-

man

in general and to
from the "precursors"

to the Indian.

Senet pubhshes a resume of the Amegliino finds relating to early
man,"* without critical consideration.

In the early part of 1910 the specimen is again spoken of by
who as before accepts in the main Ameghino's conclusions and
bases on the existence of the Diprothomo and other ancient remains
The Tetraprotliomo and
of South America a special classification.
Diprothomo constitute together parts of the genus Proanthropidse,
family Homunculidx.
At about the same time the principal Argentine finds, including the
Diprothomo, are given, as if they were estabHshed cases, by L. Wilser.®
On the occasion of the Seventeenth Congress of Americanists, held
in Buenos Aires in May, 1910, while the subject was being stucUed by
the present writer, the Diprothomo skull was examined also by A.
Moclii, and liis conclusions have since appeared in a brief publication.'
Moclii declares that "from the commencement of my study of the
specimen I became convinced that the major part of the characteristics attributed to tliis new genus depend strictly on the orientation
given the fragment by Ameghino and were based solely on a complex
The specimen was brought, by the help of the
of subjective views."
remaining orbital parts, into a more natural position, and as a result
Nevertheless the
it "acquired a thoroughly human physiognomy."
skull presents a number of characteristics, "such as the extreme lowness of the vault, the form of the orbital arches and the glabella,
Sergi,^

perhaps the direction of the coronal suture, the small inclination
backward of the nasal apophysis of the frontal bone, etc., on account
of which we can consider it as representmg a ([uite particidar human
type, and one so much more interesting in proportion (subject to
contrary proof), as it is considered to have come from a geologic
1

Sergi,

G., L'apologia del

mio poligenismo;

in Atli Sov.

rom. antr., xv,

fasc.

2,

Roma,

1909, pp.

187-195.
3
<

Buschan, G., Das Alter des Menschen in Amerilta; in Die Umschau, xiii, 1909, pp. 940-9,50.
Buschan, G., in Zentralblattfur Anthropologic, xiv, Braunschweig, 1909, pp. 368-371.
Senet, U., Los ascendientes del hombre segiin Ameghino; in Bolctin dc la Instruccidn Pvblica,

Buenos Aires, pp.
6
6
'

ii,

No.

f>,

1-52.

Sergi, G., I'algontologie sud-Am6ricaine; in Scicntia, viii, Bologna, 1910, pp. xvi-J.

Leben und Ileimat des Urmenschen, Leipzig, 1910, pp. 17-22.
Mochi, A., Nota preventiva sul Diprothomo platensis Ameghino; in Rcvista del Musco dc

Buenos Aires,

1910,

pp. 09-70.

la Plata, xvii,
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the other

In September, 1910, there was published an answer to the above
by Ameghino/ some parts of which deserve to be reproduced here
in

full.

Speaking of the anthropologists who during the earher months
of that year came to see or study the Diprothomo, Ameghino states:
"I was able to note that the first impression produced by the sight
of the specimen was one of surprise; then came reaction and they
searched by one procedure or another, to pose the fragment so as to
give it or make it assume a form resembling more or less that of the
corresponcUng part of man. To obtain these results I have seen
employed procedures which I do not believe to be scientific, for
operating thus I could give a human aspect to the callotte of a chimpanzee and an aspect of a chimpanzee to the skull-cap of a human
being."
Doctor Ameghino does not understand why anthropologists
are led to beUeve that he erred in the orientation of the specimen and,
in respect to Mochi's contentions, makes the following double-edged
admission: "What is most curious about all this is, that it is precisely those characteristics which Mochi makes disappear by a new
posing of the skull which, according to my view, characterize clearly
the Diprothomo, and which lead me to say that the Diprothomo is

and without the possibility of a
doubt, a genus distinct from 'Homo.''
"I still think," Ameghino says, "in the same way. I am convinced, or I shall say more I am almost certain,^ that the orientation which I gave the specimen in question is, if not absolutely the
zoologically, in the broadest sense

.

.

.

—

same
have

at least very close to that

figured

believe

it

which

it

must have had

in

life.

I

in the highest possible degree of elevation, so that I

could be placed

somewhat

lower.
It will be comprenot possible to arrive at contrary
results except by false posing and I believe that the one adopted by
Doctor Mochi is of that nature."
In the remaining part of the paper Ameghino proceeds to prove
by further minute examination, with the help of a line steel wire,
that his former conclusion, particularly in regard to the glabellar
and subglabellar region of the fragment, are correct, and that "the
characteristics which he has given are real and incompatible with a
different orientation of the specimen."
Particular stress is laid on
the defect of the subglabellar part of the frontal process. In liis
words, "The inferior glabellar p)rojection is formed by that part of the
glabeUa or the interorbital prolongation of the frontal which descends
it

hended consequently that

'

Ameghino,

Aires,
*

XX

"Je

(ser.

F.,

Sur rorientation de

iii, t.

still

it

is

la calotte

du Diprothomo: in Anales

xni), 1910, pp. 319-327.

suis convaincujje dirai plus, j'ai la presque certitude,"

del

Musco Nacional de Buenos
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below the superior orbital borders. This descending part is developed
less in man, but it is never missing.
It is completely absent

more or

in the Dijirothomo."

The conclusion is that ''notwithstanding the characteristics which
approximate the Diprothomo to man, he departs from the same more
than the Anthropomor'phs and the larger part of other apes by the
And the last sentence is especially
features wliich I have examined."
noteworthy: "The anthropologists can class it in the genus Homo,
but from the point of view of the zoologists and the paleontologists
it constitutes a distinct genus, one wliich is considerably removed
from that of man."
Toward the end of 1910 Mochi published his second paper on the
"fossil" human remains of Argentina but the Diprothomo receives no
further consideration. Soon afterward, however, Ameghino published
two more papers on the subject of the Diprothomo and some of the
other "fossil" human remains of Argentina previously described by
him. The first of these notes will be referred to later. In the second
Ameghino 2 deals further with ISIochi's statements: He points out that
the Itahan writer made his observations (in regard to the Diprothomo
as well as on the other specimens he examined) too hastily and that
he "falls very frequently into errors more considerable than those he
pretends to correct." As to the geologic questions, Mochi "treated
them superficially and without even a mediocre knowledge either of
*

As

the facts or of the corresponding literature."

to the

more recent

strata, especially, his presentation "is a veritable pele-mele of ideas,

and

facts,

of almost inextricable quotations,

tortured under

all

possible forms to

prejudices which here burst from

more

of

original.

tliis,

all

sides"

for which, however, the reader

It wdll suffice to

where the facts are

make them

accord with the

And

(p. 62).

must be

say that the paper

is

there

is

referred to the

devoted principally

and paleondefending and retaining without any
modification his position concerning the Diprothomo as well as the
other finds he described. To Mochi' s statement about the lack of
to the refutation of Mochi' s statements of a geologic
tologic

nature, Amegliino

proofs for the great age (Pliocene) of some of the human remains
Ameghino answers that, "in closing one's eyes in presence of proofs,

—

illusion that they do not exist
wliich has
happened to M. Moclii. The Phocene age of the Pampean formation
remauis unshaken and consequently the human remains which it
As skeletal remains of
incloses are clearly of Pliocene age" (p. 72).
man of Tertiary age have not been found elsewhere and "abound" in

one forms for himself the

1

Mochi, A., Appunti sulla paleoantropologia argentina; in Arch, per I'Anlr.

1910,

e la

Etn., XL, Firenze,

pp. 20a-254.

2 Ameghino, F., L'&ge des formations sMimentaires tertiaires de I'Argentine en relation avec I'antiquite de I'homme; in Anales del Musco Nacional de Buenos Aires, xxii (ser. iii, t. xv), 1911, pp. 45-75.
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the southern half of

of dis-

.

.

.

This

in perfect accordance with all the other facts that relate

to man and in line with his physical characteristics.
The
very abundance of those human remains indicates that one is at their
point of origin and in the region of their greatest differentiation." ^
In the Imes quoted below, Ameghino mentions the discovery of
another ancient species of man. In a recent letter to the writer he
stated that there has just come to light, in the central pampa, another
"Diprothomo^^ and the reference in the publication at hand applies in
all probability to the same specimen, but it is now placed as "another
intermediary type between Diprothomo and Homo." This makes
already the sixth type of "hominiens," profoundly cUstinct from one
another and from Homo sapiens, from the province of Buenos Aires,
and "these six species of hominiens, cantoned in the same country,
prove with all the eloquence of facts \\dthout appeal that here exists
.

.

the center of origin, diversification, and dispersion of the

.

human

genus."

The remainder of the paper is given to reassertions concerning the
antiquity of the various objects other than skeletal remains which
have been reported from Argentina as signaUng the presence of early
man and which Mochi regards in general as of doubtful character.
"The material of this kind which has been accumulated at the Museo
Nacional of Buenos Aires is so considerable and contains pieces that
are so characteristic, that only the blind could fail to recognize therein

the hand of

And

—and

man

the blind are to be pitied, nothing more."
new objects of this nature, from the Enter-

there are announced

and Superior Eocene formations; also "eoliths," found from the
Eocene onward. These vestiges, as well as incised, cut, scraped,
and spht animal bones, and objects showing the effects of fire, of
similar antiquity, occur in the same strata with osseous debris of the
most ancient precursors of the Jiominiens ( = Anthropos, etc.), "to
rian

whom

their first industrial vestiges can also be attributed."
"It is seen," Professor Ameghino continues, "that it does not
matter from which point of view the case is considered; be it from
that of the antiquity and abundance of fossil human bones; be it from
that of the variety and great dift'erentiation of fossil hominiens, or from
that of the presence of skeletal vestiges of man's forerunners and of
the precursors of the Jiominiens, which are totally absent from

Europe; or be it finally from that of ancient industrial traces
South America possesses more ancient, more numerous, and more convincing documents than those that have been furnished up to this
time by the old continent."
• " L'abondance meme de ces debris, indique qu'on
grand developpement."

21535° —Bull.

52—12

22

est

sur leur point d'origine

et

dans

la regionde-leur

plus
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The anthropologic discussion of Mochi's opinions is reserved by
Ameghino for still another occasion and the paper ends without having brought forth what could be regarded as the slightest additional
evidence on the DiprotJiomo, or

on any of the other Argentine

discoveries.

In a short paper, published toward the end of 1910/ referring to a
June of that 3'ear, Lehmann-Nitsche gives in regard to
the Diprothomo skull the following: "It is probable that a human
frontal bone discovered years ago in a dry-dock of the Puerto Madero
(Buenos Aires) proceeds also [like the remains of the Baradero
skeleton, p. 258] from the intermediary Pampean formation; by its
characteristics it is distinguished in nothing from the corresponding
bone of skulls that are derived from the Superior Pampean and consequently from the actual ones. There is, therefore, no justification
for attributing tliis fragment to a new species or even a new genus of
the Hominidse, and for calling it Diprothomo platensis, as has been

lecture given in

done by Senor Ameghino."
At about the same time as the last-mentioned article there appeared
an important contribution to the Diprothomo question, by Schwalbe.^
No one is more competent to deal with questions relating to the morphology of man, particularly early man, than tliis author and his
statements claim careful attention. In addition the paper contains
an interesting contribution by Steinmann on the age of the formation
in wliich presumably the specimen was discovered.
Steinmann regards the pampa formation as Quaternary. If the
skull lay under a layer of tosca, it might be of a young diluvial age,
or about as ancient as the Mousterian remains in Europe; but if it was
not under the tosca, then it might be of even a very late alluvial
origin.

two other opinions concerning
from a letter by LehmannNitsche, in which the correspondent states that "the skull-cap in
question has long been known to him but that he was not able to see
anything about it which would differentiate it from human " The
other quotation is from a manuscript reference to the Paleontology
In subsequent

lines

the Diprothomo.

of Vertebrates,

The

Schwalbe
first

(p.

by Deninger,

cites

222)

is

to the effect that

Ameghino 's data con-

cerning the Diprothomo are based simply on false orientation of the

specimen.

Schwalbe himself finds that first of all the outline figures in Amememoir on the Diprothomo do not harmonize with the photographic ones, exaggerating some of the features. In the second place,
Ameghino 's reconstructions of the skull are wrong, worthless, and

ghino's

1 I.ehmann-Nitsche, R., El
pp. 363-366.

*

Schwalbe, G., Studien

hombre

zitr

fosil

pampeano;

in Bol. Oftc.

Nac. Estad, La Paz, Bolivia,

VI, 1910,

Morphologie der siidamerikanischen Primatenformen; in Zeitschr. fur

Morph. undAnthr., Band xra, Heft

2,

Stuttgart, 1910, pp. 20&-258.
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can not possibly correspond to conditions that actually existed.
But, what is most important, the posing of the fragment was wholly
incorrect and is responsible for the apparent resemblances to lower
forms on which was based the genus Diprothomo.
A num])er of
Alsatian skulls were found to show characteristics of the frontal bone
closely approximating those of the Buenos Aires fragment (fig. 50).
''The skull-fragment of Diprothomo is that of a true man" and the
size of the skull was very respectable.
The frontal bone is not
excessively narrow nor too long, "its breadth falls within the range
of variation of the Alsatian crania,"

and

its

length, as well as the

.50.
Norma lateralis of Diprothomo fragment (shaded, and bounded by hatch-line) and
Ameghino's "completion" of such fragment (.shaded and bounded by broken line), compared
with norma lateralis of Alsatian skull (unshaded and bounded by solid line).
(After Schwalbe;

Fig.

slightly reduced.)

length-breadth index of the bone, is not seldom exceeded in modern
man's skulls. Nor is there any indication that the parietals were
relatively or absolutely too short.
"All the rest of the features dwelt

upon by Ameghino are

referable to a wholly false orientation of the

specimen."

On page

235 Schwalbe gives an illustration showing the differences

m Ameghino's posing of the fragment and its consequent appearance,

with an approximation of the same to the horizontal plane used
by
the Gorman anthropologists. This drawing is here
reproduced
(pi. 54).

;
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In regard to the position of the nasion with relation to a horizontal
connecting the uppermost parts of the superior orbital border,
Schwalbe finds that, first of all, its high situation is encountered
occasionalh^" in man; second, the point is located at various distances
below the line mentioned and on the whole lower than in man, in the

line

American apes; and

third, it is also,

notmthstanding Ameghino's

statements to the contrar}^, situated below that line (4 mm. as measured
on the cast) in the Diprothomo. In consequence, the feature can not
be regarded as a distinctive generic characteristic, separating the
Diprothomo from man. There has existed also a nasion depression.
The thickness of the interorbital part of the fragment compared mth
the biorbital breadth, shows itself to be well within the human variation and the inferior frontal construction is thoroughly human in type
finally, the greatest breadth of the skull was as usual in the parietal
region.

"The fragment belongs
is

equal in

all

to

an entirely ordinary

Homo

sapiens and

parts to the most recent skulls of man.

Amegliino's

Diprothomo is to be stricken from the evolution-line leading to man."
Subsequent examination by Schwalbe on the cast of the skuU-cap only
confu'med aU the above observations.
The only comment the present writer can make on the above by
Professor Schwalbe is that he agrees with every word ^vritten.
Another critical reference to the Diprothomo is made by Friedemann, which appeared toward the end of 1910, in the Zeitschrift fur
Ethnologie} After giving the principal points from Amegliino's
report on the Diprothomo and after pointing out the discord that
exists between Ameghino and other observers in regard to the age of
the formations in which the fi'agments were discovered, Friedemann
says: "^Vlien Ameghino's data are tested critically there arises at
Ameonce the question as to the orientation of the specimen.
"
ghino regards the callotte as it lies on the table, as 'naturally posed,'
the specimen assuming in this way the characteristics which Ameghino
describes.
When the fragment is properly elevated, ''a considerable
the nasopart of the given pithecoid features disappear;"
frontal articulation '4s then directed forward no more than backward."
The nasion is situated (on the cast) 3 mm. beneath the horizontal
line connecting the uppermost planes of the border of the orbits.
.

.

.

.

.

.

On the basis of the foregoing and other considerations Friedemann
reaches the result that for the present ''we are not justified to sec in
the Diprothomo a proof for the correctness of the opinions expressed
by Ameghino; it is much more possible to accept the probabiUty
that the skull-cap of the Diprothomo does not differ

much from that of

recent man."
'

Friedemann, M., Vorlage eines Gipsabgusses des Schiideldaches von Diprothomo platensis Ameghino;
Heft 6, pp. 929-935.

in Zdtschr.Jur Ethn., Berlin, 1910,
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In discussion of the preceding comminiication ^ v. Luschan
remarked that when he first learned of Ameghino's pubhcation on the
DiprotJiomo, he hoped that it would pass without notice, in which,
"1 want to say without reservation
regi'ettably, he was mistaken.
that I regard Ameghino's description as completely erroneous
In another South American periodical
(vollstdndige Entgleisung)
there was once described with much emphasis a newly discovered
intermediary form between the Amphibia and fishes, which afterward
developed to be a tadpole. Ameghino's DiprotJiomo is scarcely a less
sad error {Entgleisung) and must positively be refused to be accepted
for what it is given.
When the fragment is properly posed it becomes
at once clear that it can proceed only from man who did not differ
in the least from the normal average present-time European.
Every
large cranial collection contains dozens of modern skulls from Europe,
Asia, America, and Oceania, from which could be cut out a piece
.

entirely equal to that representing the DiprotJiomo.
side

by

I place here

and that of the Diprocompare the skull from which

side illustrations of one such piece

tJiomo fragment,

and

I also

beg you to

derived with Ameghino's attempt at a reconstruction
[of the skull of the DiprotJiomo]. ... I believe that no more words
are necessaiy to demonstrate the absolutely untenable nature of

the piece

is

Ameghino's conception."
In the middle of February, 1911, Ameghino published his beforementioned third paper which deals with the DiprotJwino. In this he
devoted himself particularly to the subject of the orientation of the
specimen.- In the first paragraph we read: "The anthropologists, in
their researches on the orientation which should be given to the
DiprotJiomo callotte, continue to employ the method of direct comparison with man, seeking to give the fragment a position similar to that
which a corresponding part occupies in man. The particular conformation of this specimen appears to their eyes only in a human form
and, naturally, proceeding in this manner they obtain very different
results from those which I have reached."
And on the second page:
"My morphologic conception is independent of measurements and of
all mechanical procedure or of that of precision.
In this case, having
always in mind a perfect idea of simian morphology in general, my
eyes judge on the basis of this conception, and I have more confidence in what my eyes see, in accord with my knowledge, than in
all the mechanical procedures and measurements that can be imagined.
I can turn the callotte of the DiprotJiomo in all the possible
positions, turn it even upside down, and my eyes will always see it
of the same form.
I accept mechanical procedures, or those of
1

See Friedemann, Vorlage eines Gipsabgusses des Schadeldaches von DiprotJiomo platennis Ameghino;

in Zeitschr.fiir Ethn.,
2

Nacional de

Benin,

1910, Heftfi, pp. 935-938.

La callotte du Diprothomo d'apres I'orionlation frontoglabellaire;
Buenos Aires, xxn (ser. iii, t. sv), 1911, pp. 1-9, pis. 1-4.

Amegliino, F.,

in

Anales

del

Museo

"
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precision, simply as a

means

of confirmation of

what

[bull. 52

is

expressed to

me by morpholog}^"
And then, not moved in the shghtest in his notions of the case by the
various criticisms, Ameghino proceeds to develop an " absolutely exact
mode

of cranial orientation or posing of his own.

ment ("craniorientor "),

He

invents an instru-

consisting of a vertical stand with a long hori-

zontal branch and a shorter terminal descending part. The latter is
applied to"thecentralglabellarpoint," which for Ameghino is the point

median line with a horizontal
passing between the highest points of the superior border of the two

of intersection of the antero-posterior

The second landmark

"the most elevated point of the
... " These two
points, united by two lines that form a right angle, give the natural
orientation of the skull."
The two branches of the "craniorientor"
supply these two lines. "To use this instrument, one places the
skull, skull-cap, or frontal, on a wooden base in such a manner that the
glabella comes in contact with the perpendicular descending branch
of the instrument.
Then, with the help of two superposed wooden
wedges, the specimen is elevated or lowered until the perpendicular
branch touches tangentially the central glabellar point. This
obtained, the fronto-glabellar orientation of the skull has been reached,
and on making the horizontal branch descend, this will come against
orbits.

is

skull, that is to say, the central point of the vertex."

the culminating point of the skull; that

is, against the center of the
reached by this procedure is shown in the
illustration.
The author states that he "does not
pretend that the methods of orientation now in use should be abandoned for this one"; it is only to supplement them, as one more
applicable to isolated frontal portions of skulls and one which will
give more exact and less variable results.
(PI. 55.)
Oriented with the help of this instrument, the DiprotJiomo fragment "takes an absolutely different pose" from that of the skull of
the present man or of the Neanderthal man, and also from that of a
chimpanzee. "The vertex falls fully on the frontal, toward its
The bregma remains much farther back.
posterior two-thirds. [']
Immediately beliind the vertex which, as seen, is placed extraordinarily forward, the rear curve of the skull descends rapidly,
indicating an extremely low skull, a characteristic of inferior apes.
Finally, one sees the enormous length of the frontal bone and the
direction of the coronal suture which, instead of being transverse,
descends obliquely forward in a form which is seen only in the mon-

The
accompanying

vertex."

result

keys and especially among American monkeys, as in the Eriodes,
Ateles, and a number of others."
[•"

Vers ses deux

sions,

is difficult

tiers

posierUurx": the exact sense of

to determine.]

this, as of

some other

of

Doctor Ameghino's expres-
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The concluding remark

of the

paper

I call attention is that the orientation

is:

"The

which the
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capital point to
callotte of

which

Diprothomo

assumes in the craniorientor is absolutely the same as that which I
have given it on the basis of its morphologic characteristics. This
orientation confirms therefore all the distinctive features which I
attribute, in

my

preceding pubhcations, to the Diprothomo."

Finally, in a terminal footnote of the paper just considered is

found Ameghino's preliminary response to Schwalbe's study of the
specimen under consideration. It reads: ''At the moment of correcting the last proofs of this paper I learn of a recent publication by
Professor Schwalbe where, by means of comparisons that are simply
empirical and with an arrogance that is almost aggressive, he afhrms
that my description of the Diprothomo rests on a false orientation of
the callotte; besides which the work is a general criticism of my researches and my theories. My present memoir and former paper on
the subject suffice to demonstrate that so far as the posing of the
specimen is concerned he is in error. Nevertheless, I intend to
counter-criticize the unfounded or badly founded criticism of Professor Schwalbe, in a forthcoming communication."

—

Notes on the Diprothomo Find
By Bailey

Willis

The supposed antiquity of the fragment of skull which represents
Ameghino is deduced geologically from the statement that it was dug out of the undisturbed Pampean formation
beneath the Rio de la Plata in making the hole which was to serve
as a rudder-pit in the floor of a dry dock.
As there is no witness
to the fact that it was actually found in place in the Pampean, it is
peculiarly important to ascertain all attendant circumstances.
To
this end. Doctor Hrdlicka and the writer called on Mr. Junor, who
was immediately in charge of the dock construction at the time the
fragment was found, and who had furnished the data published
the Diprothomo of

regarding

its original position.

Mr. Junor was found at his home in Flores, a suburb of Buenos
Aires, on the evening of May 7, 1910, and we were most courteously
received.
He appeared to be about 70 years of age, of sanguine
temperament, still enthusiastic as in youth, and an ardent believer
in the antiquity of

man

in Argentina.

He

recited freely his recol-

The piece of
workmen who

lection of the finding of the skull, stating in substance:
skull

was brought

to

him by the foreman

of a

gang

of

were digging out the rudder-pit. He (Mr. Junor) was very much
occupied at the time by duties of supervision of construction and did
not see the skull taken out, nor did he examine the place afterward
to see where it came from; but he had no doubt that it came out of
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the well, "probably" from between a layer of tosca and the un-

The skull was said to have been found by a workman, who passed it to the foreman, who in turn gave it to Mr. Junor.
The workman can not now be identified. It does not appear that he
ever was questioned as to how the bone was found. Mr. Junor remembered that several skulls were found and that the workmen played
derljdng sand.

hocJias wdth them.
In this game balls are tossed or rolled along the
ground, and the skuUs were thus broken up until only the fragment
that is known as Diprothomo remained. But this recollection was
afterward corrected by Mr. Junor to the original statement that the
fragment alone was found.
On one point Mr. Junor was positive: The fragment of skull was
taken out of the well. And although this statement rests on the
say-so of the foreman who was told so by a workman, it appears to
be the one item in the early history of the find that is not open to
serious doubt. How, then, did the hard smooth skull-cap get into the
well? Was it originally embedded in the Pampean terrane or did
it happen to fall into the hole from some previous resting place ?
The writer had understood that the dry dock was built out in the
Rio de la Plata and had assumed that the space was inclosed by a
caisson, an engineering device for excluding the water, which would
necessarily keep out also any bones that might be buried in the river
mud. When questioned on this point, Mr. Junor agreed that a
caisson must have been necessary, but he could not clearly remember

Subsequent inquiry at the office of C. II. Walker &
who buUt the dry dock, developed the fact that
there was no caisson.
The dry dock was excavated in the flat, which
was awash with the water surface. The river was easily excluded
by. an embankment and the great excavation was kept dry by pumping from a sump or well at the lowest point.
When the dock had
been dug out a concrete floor was laid, then concrete walls were built,
and when they were completed, the well for the rudder-pit was finally
cleaned out and walled up. It was in digging the well that the
Diprothomo was found. How it got there can not be positively ascertained, but two possibiUties present themselves, namely, that it came
there accidentally either before or after the dock excavation was
made. During all the work up to the finishing of the walls the
Pampean earth and river mud had stood exposed. Any objects contained in the material excavated or in the standing earth exposed at
the side might have found their way into the close vicinity of the
rudder-pit, if not into the pit itself. Three photographs which show
the conditions were chosen from a number courteously shown us by
Mr. E. M. Simpson, manager for the contractors; these are reproduced in plates 47 and 48. The first shows the finished excavation
with walls of earth all about, a floor of earth and down the center a
the structure.

Co., the contractors
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or well (later the rudder-pit), above wliich

Plate 48 represents the finished dock
and shows the rudder-pit in the position where the well had been.
During the progress of the work the river deposits, which no doubt
contain remains of natives drowned in the Rio de la Plata, were comis

the

pumping machinery.

pletely exposed.
is that the skulls, skull, or fragment came
found
years before the building of the dock
to the spot where
the river bank was favorable to accicharacter
of
began. The
considerable
depth. We were told by Dr. Frandental burial to a
a
boy, used to go swimming where
when
that
he,
cisco P. Moreno
pools,
whose general character is indiis,
in
deep
dock
now
the dry
represents the bank at Anchophotograph
in
plate
56.
The
cated
but
a few kilometers from the dry
Buenos
Aires,
of
rena, a suburb
dock, where the Pampean terrane is of the same nature. The river
has worked out deep irregular holes into which anything like the
skull-cap called Diprothomo would readily sink and where it would
become buried lower than the surface of the Pampean, but beneath

The second possibihty

recent river mud.

In view of the facts established by the photographs and
probabilities suggested

by the character

of the

of the river bank, the writer

can not give weight to Mr. Junor's belief that the unknown workman
who found the skull and gave it to the foreman who in turn gave it
to Mr. Junor really dug it out of undisturbed ancient Pampean.
Concluding Remarks on the Diprothomo
By AleS Hrdlicka

The new publications on the subject

referred to in preceding pages

are found to necessitate no change in the remarks and conclusions

already presented by the writer, Schwalbe has considered the specimen from some additional standpoints, but the results are always
the same: they show the fragment to be simply human and much like
the corresponding part of a modern human skull. As to Ameghino's
additional papers, they only tend to

make

the case against his far-

by accentuating the defects of these
Accurate measurements and the relations of such meas-

fetched notions the stronger
notions.

urements have in anthropology, as elsewhere, a fixed, solid value,
which can not be lightly passed over. And as to the orientation of the fragment, if, as Ameghino objects, poking it like the
corresponding part in man makes it look human, where then is
the difference ? Could the same part of any extinct or fossil primate
or even that of the really ancient European man be made, no matter
how posed, in shape and size so much like that of the modern man
that it could not be readily distinguished by anthropologists of
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experience?

The new method

of

orientation

-

radically

is

[bull. 52

wrong

because it utilizes as a determinative a point (the glabella) which is
capable of acting as a fulcrum on which the axis of the skull may be
turned at will, or accorcUng to individual view, so long as the point of

summit

not defined (as is often the case) with
The position given to the fragment by
Ameghino, particularly with the help of the "craniorientor," makes
of it really a monstrosity, impossible both paleontologically and
anthropologically.
The only service the new appliance has indirectly
rendered is that it has led to the publication of the most natural
illustration of the Buenos Aires specimen presented (pi. 55) up to
the time tliis illustration appeared.
the true

of the skull is

unmistakable precision.

TETRAPROTHOMO ARGENTINUS
History and Reports

In 1887 F. Ameghino announced the discovery,^ in the barranca
Monte Hermoso, a low cliff facing the sea in the central part of the
coast of the Province of Buenos Aires, of vestiges of "a being, more
of

or less closely related to actual

the existing humanity."
"tierra cocida, fogones

man, who was a

direct forerunner of

These vestiges consisted

[fire

places]

—

—some

of

fragments of

of the latter vitrified

and

having the appearance of scoria split and burnt bones [of animals],
and worked stones." In 1889 Professor Ameghino reached definitely
the conclusion that such remams can not be the work of a being of
the same species or of the same genus as the present man, but belong
to

"a precursor

man."

of

^

Independently of the above, some timo in the eighties (the exact
date is not known), an employee of the Museo de La Plata made for

Monte Hermoso a collection of fossils. Among
was found at the museum a humanhke atlas of subaverage
size.
Wlien this 'atlas was seen by Senor Moreno, at that time the
director of the La Plata Museum, it was still partially enveloped in
yellowish or yellowish-brown earth."' Soon after its discovery the
specimen was forgotten and lay unnoticed in the collections of the
museum for many years, until finally it was observed accidentally by
Santiago Roth, who freed it from the ''loess," and seeing that the
that institution at
these bones

specimen appeared to be a

human

atlas of small size transferred

to the anthropologic collections of the institution.
for several years longer without receiving
1

Monte Hermoso, Buenos

any

There again

it

it

lay

special consideration,

Aires, 1887, 10 pp.

Contribucion al conocimiento de los mamlferos f(5siles do la Repiiblica Argentina; in Act. Acad. Nac.
Cdrdoba, vi, Buenos Aires, 1889, p. 87.
^ Ameghino (Tetraprothomo, etc., p. 174) says that the specimen was "still in a portion of the rock" but
Sefior Moreno expressly stated to the writer that it was in "earth" which held together l)ut was not
solidified.
Whether or not this earth was sandy can not now be definitely determined. The fact that
later the bone was cleanly disengaged from the mass shows further that it could not have been in "rock."
s

Roth speaks
etc., p. 386).

of the

bone as having been enveloped in "loess"

(in

Lehmann-Nitsche, Nouvelles recherches,
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Monte Hermoso attracted to it the attention
Through Lehmann-Nitsche Ameghino borrowed the
specimen, studied it in detail, and published a description of it in
his memoir on the Tetraprothomo, identifying the bone with that
particular hypothetic genus of man's precursors.
At the same time a study of the atlas was undertaken and published by Lehmann-Nitsche/ who in turn attributed it, to ''a Tertiary
primate of Monte Hermoso, the Homo neogseus."
Sometime during the earl}^ years of the present century Carlos
Amegliino discovered in the same barranca of Monte Hermoso a
peculiar bone, which eventually was referred to a supposed ancient
parental form of man. It was a portion of the fossil femur of a being
which F. Amegliino identified as a very ancient forerunner of man,
until a
of

new

discovery at

Ameghino.

the Tetraprothomo argentinus.
It
atlas

was this specimen which excited interest in the Monte Hermoso
and which is responsible for the establishment of the new genus

of Tertiary (Miocene) Primates or " precursors."

THE REPORTED FEATURES OF THE ATLAS

"This bone," according to Ameghino,^ '^does not belong to the
genus Homo, but on the other hand it approximates so closely to the
atlas of

man

precursor,

As

that

and

doubtless comes from a form wliich was man's

it

this could

have been no other than the Tetraprothomo."

to the relatively considerable size of the bone, "comparisons

have shown that other nonarboreal mammals which present a femur
of approximately the same dimensions as the Tetraprothomo, have
an atlas as large or even larger than the latter. It is also to be borne
in mind that the femur of the Tetraprothomo indicates a body proportionately stouter than that of man, so that such a being had also
a proportionately larger atlas.
To this it should be added that some
results of an examination of the bone demonstrate independently of
the preceding consideration that it must have supported a skull
proportionately larger than that of man, from which it is inferred
that the atlas also must have been of proportionately greater size.
Furthermore, if a correspondence in size is estabhshed between the
atlas of a young chimpanzee of only 56 cm. in height, the atlas which
I suppose to be that of Tetraprothomo
a being that accorchng to
the femur should have reached the stature of 1.05 to 1.10 m., and

—

the atlas of a

man

fossil atlas of

Monte Hermoso corresponds

medium

of

stature,

it will

readily be seen that the

perfectl}^

with the height

and corpulency of the Tetraprothomo argentinus.
"Of course, the possibility that the two pieces, the femur and the
atlas, may pertain to two animals specifically and even generically
.

'

3

Nouvelles recherches, etc., p. 386 et seq.
Tetraprothomo, etc. p. 1 74 et seq.
,

.

.
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can not be absolutely excluded, but

[bull. 52

would imply the
man, which appears
to me for the present, I shall not say impossible, but highl}" improbable; and until further proofs appear to the contrary it seems to me
more logical and prudent to refer the two specimens to but one form,"
distinct,

existence at

As

Monte Hermoso

this

of two jJrecursors of

Ameghino exbeyond doubt
the same group which

to the morphologic peculiarities of the atlas,

presses, to start with, the opinion that the atlas

is

"not only one of a primate, but it belongs to
man and the anthropomorphs." It is further seen that the
bone belongs to the ''family of Ilominidse and not to that of the
Antropomorpliidse."
The features whicli demonstrate that the
specimen does not belong to Homo but to a distinct and extinct
genus are: The contour of the vertebral canal, determined by the
ventral curves of the anterior and ])osterior arches of the atlas,
approximates in man an ovoid figure with its longer axis in the anteroincludes

posterior direction, while in the Tctraprothorno the figure

is elliptical

and its greater axis is transverse. "This character is fundamental
and separates neatly the Tetraprothomo from the genus Homo.
.

Certain other detailed features in the shape of

tlie

.

.

aperture approxi-

mate this bone to that of man."
The plane for the odontoid facet is vertical, indicating a "perfectly erect position of the bod3^"
The anterior tubercle of the bone
presents the same form and development as in man.
As to the posterior arch, a feature which is }>articularly accentuatetl
is

the absence from the Tetraprothomo bone of the bridge covering

the gi'oove for the vertebral artery.

mals and in

all

"In the

larger part of the

mam-

the living Primates of the Old World, with the excep-

anthropomorphs and man, this vertebral groove presents
covered by a bony arch; in Tetraprothomo this bridge does not
exist, in which it agrees with man and the anthropomor})lis.
It is
clear that the absence of a bridge over the vertebral arteiy groove is
a primitive character and, although there are examples of human
atlases in which the gi'oove is totally or partially covered by an arch,
these examples do not prove the existence of this bridge in man's
precursors but indicate the commencement in man of a tendency
toward tlie formation of the bridge.
"This characteristic is of capital importance in a question of the
It proves that
relations of the distinct families of the Primates.
man and the anthropomor})hs constitute a great group or order
{Anthropoidse), which has no immediate relation either with the
Lemuridse or with the catarhine or ))latyrhine a})es, and which has
remained isolated, evolving independently, probably since the Upper
tion of the

itself

.

.

.

Eocene."
Other very detailed features regarding the canals and grooves of
the vertebral artery are discussed but the text is so involved that it
is

necessary to refer the reader to the origmal.

;
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"the medium portion of the posmuch more massive than
in man, more broad or extended from above downward, with its
posterior surface very convex and rough, but with a distinctly
foraied tubercle. The superior border forms in the median part a
curve which is convex upward and the inferior border shows another
curve, convex downward, in a manner even more accentuated. In
the human atlas the inferior border forms usually a curve concave
upward, although there are cases in which the border is straight or
plane, but the characteristic convex form of the Tetraprothomo is so
rare that among the numerous human atlases that have passed
through my hands I have not seen it up to the present, except in a
It is clear,
single example, and even there not to a similar degree.
therefore, that it is a case of atavic reappearance of a characteristic
which reaches back to the ancient Microhiotheriidse and which has
been retained in the diminutive living dideJfids which constitute the
genus Peramys.
"In the Tetraprothonto the massive form of the median part of
the posterior arch, the great breadth of the same in tliis region, and
the great consequent extension of the rough surface which gives
insertion to the cervical muscles, indicate that the latter were considerably stronger than they are in man, and that, therefore, the
In
skull with relation to the stature was of notably larger size.

As

to other parts of the ])onc,

terior arch of the Tetraprothomo [p. 191] is

arch of the atlas of the Tetraprothomo
that it is permissible to suppose it
subserved functions which have since become unnecessary."
This lower portion of the posterior arch leads Ameghino to the
fact, this region of the posterior

is

so different from that of

Homo

conclusion that the Tetraprothomo possessed a special cervical ligaof which no traces are encountered in the human atlas, except
through atavistic reappearance. This ligament does not indicate
that the skull of this being was inclined farther forward than in man

ment

Ugament was necessary

to insure the erect position of the skull
could not disappear immediately after tliis was accomplished.
"The great development of the cervical hgament in the Tetraprothomo
proves that this is really the true forerunner of man it demonstrates

the

and

it

;

also that the erect position

was

in the Tetraprothomo

an acquisition

so recent that the cervical ligament referred to has not as yet, or

has only recently, entered on the road to retrogressive evolution"
(p. 194).

The

masses of the atlas with the articulation are, conhuman, but with notable deviations
wliich bring the generic difference of tlie bone considerably into
lateral

sidered as a whole, "essentially

evidence."

The transverse

processes,

now

defective,

were very small.

The

superior articular facets are very different from those of the atlas
of

man; they

are but slightly concave antero-posteriorly

and the
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is shorter, broader, flatter, and less oblique.
Their
not reniform but more regularly elliptical and considerably
broader at the middle than in man, both relatively and absolutely.
The declivity downward and inward of the facets is much less accentuated than in man 'Svhich indicates a perfectly erect position."
The inferior articular facets show fewer differences from the human
atlas than the superior ones.
They are relatively much less oblique
and flatter than in man; "these are features correlated among themselves and with the size and position of the skull, proving that the
latter must have been of a proportionately larger size than in man
and perfectly vertical on the vertical column."
Other features of the atlas to which considerable importance is
attached by Ameghino are the large size of the ventral parts of the
lateral masses; greater development of these masses in size and
weight; greater breadth of the superior articular facets, and their
advance on the canal of the bone. All these features ''indicate a
conformation destined to support in a vertical direction and in a
perfectly natural equilibrium, on the vertical column in erect position, a skull heavier and consequently proportionately more voluminous than that of a man."
Reiteration of most of the above-mentioned points is found on
page 205 of the Ameghino memoir.
In apostscript to his paper on the Tetraprothotno, Aiaeghmo informs
the reader that 'Hhis work was already completely finished and the
paper was ready for printing, when to-day, the 23d of September, I
received from my esteemed colleague, Dr. Lehmann-Nitsche, a
leaflet from the Eev. Mus. La Plata, xiv, 286-299, without cover,
without date, which bears the title of 'L'Atlas de Monte Hcrmoso.'
Under the circumstances scientists will find it incomprehensible that
the specimen is described at the same moment and under two disIn order to obviate incorrect interpretatinct names by two authors.

articular surface

outline

is

—

tion I

am

obliged to explain

my

position.

have stated before ^ that I have asked Lehmann-Nitsche for the
specimen, which was not believed to be distinct from the corresponding bone in present man. As soon as I saw it I recognized that
we were in the presence of man's precursor from Monte Ilermoso, of
'

'

I

which, as long as 20 years ago, I predicted the discovery. And
I have even had long verbal discussion with Messrs. LehmannNitsche and S. Roth to show them that the atlas in question was not
Seeing the little that was made of it, I
identical with that of man.
requested permission to speak of it in my work on the femur, to which
M. Lehmann-Nitsche at once acceded."
Subsequently Ameghino concludes: ''But all that is of only secondary importance. That which is truly exceedingly important,
I

Tetraprothomo,

etc.,

p. 174.
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and in which I am very happy to find myself in accord with Dr.
Lehmann-Nitsche, is that he recognizes the existence of the precursor
of man at Monte Hermoso, and the age of the deposit as at least
The Tertiary age of the strata of Monte Hermoso having
Pliocene.
lately been admitted even by M. Steinmann, the existence of Tertiary
man in Argentina becomes a definitely established fact."
The paper to which Ameghino refers above appeareil later as a
part of Lehmann-Nitsche's ''Nouvelles recherches sur la formation
pampeenne, etc."^
Lehmann-Nitsche goes also into considerable detail in studying
the bone and compares it with 16 atlases of Indians of South America.
The principal results of his examination are brought together on
page 397. The "notable characteristics of the atlas of Monte Hermoso, which are never found in the same bone of the South American
natives with which it was compared, follow:
''The entire form is remarkably small and heavy; the posterior
arch is extraordinarily broad and its external surface elevates itself
in the form of a rectangular ridge up to the median longitudinal line;
the form of the superior articular facets is that of an irregular ovoid
and rather short and broad; its longitudinal axis diverges very slightly
backward; the inferior articular facets are large, proportionately to
the whole vertebra."
Characteristics of the bone which were only rarely met with by
Lehmann-Nitsche in the material used for comparison were:

"The

internal border of the superior articular facets

is

very slightly

outside the vertical line of the corresponding border of the inferior

and the posterior root of the transverse apophysis is notably
than the anterior."
The author then enumerates the differences and similarities between the Monte Hermoso atlas and those of the orang and gorilla;

facets;

rnore developed

to be regretted that these comparisons apply, however, to only
a single atlas of each of the anthropoids.
Among additional points of difference between the j\Ionte Hermoso atlas and that of the South American Indian, there are, according to Lehmann-Nitsche, characteristics of inferiority in the former
which denote a being with a brain but slightly developed. Nevertheless, the specimen is found "to approximate more closely the
atlas of modern man than that of the anthropoids."
On the basis of the morphologic and geologic considerations,
Lehmann-Nitsche proposes to regard the "Tertiary primate of Monte
Hermoso" as a particular species of man "which certainly was very
primitive and must have approached very closely the Pithecan-

it is

thropus,

and names

it

the

Homo

neogseus.

1 In Rev. Mvs. La Plata, xiv, Buenos Aires,
Some copies of the part
1907, pp. 386-410.
distributed prelimiuarily in leaflet form, as mentioned by Ameghino.

on the

atlas

were
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pages 403-407 are given a number of very detailed supple-

mentary notes on the bone, for which the reader is referred to the
original, and on page 408 is given a table of measurements of the
bone with comparative data on the 16 Indian atlases and the one
atlas each of an orang and a gorilla, with which it was contrasted.
THE REPORTED FEATURES OF THE MONTE HERMOSO FEMUR

The first and so far the only report on this specimen is by F.
Ameghino.^
As mentioned before, the history of the find is restricted to the
statement that ''this bone was encountered by Carlos Ameghino in
his last voyage to Monte Hermoso."
The bone is that of the left side and its upper end is missing. The
existing part, according to Ameghino, ''measures 16 cm. in length
but the entire bone must have measured about 19 cm.
''The agreement in conformation between this bone and the corresponding one of man, is nearly perfect, although this great similarity
does not become at once perceptible because of the enormous differ.

ences in

.

.

size.

"The

similarity of the specimen to the human femur appears
evident in 'the different curves of the bone, in the femoral torsion, in
the development of the linea aspera and its inferior bifurcation, in

the subtriangular outline in section of the median part of the body
of the bone, in the broadening

and the anterio-posterior flattening
inward of the internal

of its inferior extremity, in the inversion

condyle and the larger size of the same, etc."
It would be difficult to give a correct abstract of all the morphologic and comparative details given by Ameghino in his description of the bone and therefore for the less essential data the reader
must be referred to the original. The principal items accentuated
are as follows:

assumed that the head and neck of the bone were disposed
man, and that the latter formed a similarly obtuse angle with
the body of the bone.
The great trochanter was not of the quadrate form, as in Homo,
but more like that of Homunculus.
The trochanteric fossa (which receives relatively little attention)
"presents the same vascular perforations as in the human femur, and
as in this is prolonged backward in the form of a canal or groove,
which is quite extended and has a concave base in the transverse
It is

as in

direction."

The minor trochanter
ferent

form and

is

is

of large size, as in

man, but shows a

located on the internal border of the bone.

dif-

"In

1 Notas preliminares sobre el
Tetraprothomo argentinus un precursor del hombre del mioeeno superior
de Monte Hermoso; in Anal. Mm. Nac. Buenos Aires, xvi (ser. iii, t. ix), 1908, pp. 108 et seq.
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.

of the lateral depression

that accompanies the same, the Tetraprothomo constitutes a perfect

between the Homunculus and Homo. ... A conformation
and in others very similar is met with
many other mammals, particularly in carnivores and rodents. As
these are animals which have no parental relation with man and apes,
and which besides are perfect quadrupeds, it is clear that the abovementioned characteristic has no relation with the erect position and
that man, as well as the anthropoid and catarhine apes and the other
."
mammals in which it IS present, have acquired it independently.
The posterior inter-trochanteric crest shows also an intermediary
form between man and the Homunculus}
The lower portion of the bone is intact. "The condyles are distransition

in

some

cases absolutely equal

m

.

.

posed very similarly to those in the human femur." The internal
condyle shows the same characteristics as that of man, "from which
it is deduced that in the Tetraprothomo both femurs were converged
upward and inward, as in man, and that consequently the being had

an

entirel}^ erect position."

The ligamentary depressions and roughnesses again are more or less
intermetliary between those of man on one hand and the Homunculus
on the other. The internal muscles and ligaments of the joint were
very strongly developed.
The external condyle is intermediary in form between that of man
and that of the apes. "Wliat is notable is an absolutely identical
disposition of the ligament and tendon impressions on the dorsal surface of the external condyle in the Tetraprothomo, Homunculus, and

Homo.
" One

.

.

.

femur of the
Tetraprothomo is the great semilunar depression, which is deep and
excessively rough, located forward of the superior part of the external
condyle, in the angle wliich the latter forms with the posterior border
of the external surface of the bone.
This ligamentary cavity is not
encountered as a constant feature in any of the primates known to
me, but

of the greatest peculiarities of this region of the

I

have observed it in different mammals of other orders, parand carnivora, and it is a constant feature of all

ticularly in rodents

the representatives of the family Felidse, in wliich it generally acquires
considerable size. This cavity is produced by the formation of the
large sesamoid bone (the lateral sesamoid of the knee)

,

m the tendon of the popliteal muscle,

postero-external

serving on

its

which develops

surface for the insertion of fleshy fibers of the popliteal muscle, while

on the other side it gives attachment to the strong sesamo-femoral
hgament, which is inserted into the rough base of the cavity in
question.
'

This relates to the curved and totally

21535°—Bull. 52—12

23

unhuman rough

line

shown on

pi.

65.— A. H.
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"Notwithstanding all the other human characteristics which the
femur of Tetraprothomo shoAvs, the presence of this large lateral sesamoid would have furnished sufhcient cause to doubt that the bone
belonged to a primate, if it were not for the circumstance that the
same feature is at times obserA^able in the anthropomorphs, especially
the orang, and above all for the fact that it occurs also, though very
With the discover}^ of the Tetraprothomo there is now
rarely, in man.
explained the appearance of the bone in man and the anthropomorphs. It is a case in man of atavic reappearance of a character
which was proper to liis more immediate ancestors.
.

"In the

.

.

TetraprotJiomo the anterior border of the cavity for the

sesamo-femoral ligament is prolonged upward in the form of a rough
crest, which terminates in a supracondylar tubercle of an extraordinary development. In man this tubercle is very small or is replaced
by a simple rugosity, but there are cases in wliich it acquires a development as considerable as in the TetraprotTiomo. It is therefore a
This tubercle
case, as in the preceding instance, of atavic regression.
serves for the insertion of the medio-superior tendon of the external
gemellus. Now, the great development of the tubercle and the rugosities which accompany it up to the corresponding ligamentary impression of the external tuberosity indicate great development of this

muscle.

was

also

It

has already been seen above that the gemellus internus

much

developed.

"This great development of the gemelli or gastrocnemii muscles is
exceedingly important, because the latter exercise the principal role
It is for this reason that they present greater
in biped progression.
development in man than in any other mammal, without excluding
the anthropomorphs. It is the great development of the gemelli and
of the soleus which produces the enlargement of the limb known as
'pantorillas,' which under this form and at the present time are feaIt being demonstrated that the Tetratures exclusively of man.
prothomo possessed gemelli muscles as well developed as they are in
man, it must therefore have possessed also real pantorillas and in
consequence a biped walk and erect position."
The inter-condyloid fossa "does not seem to present any differences
from that of the human femur, either in relative size or in disposition,
or they are, in view of the differences which the features show in man
according to races and individual varieties, insignificant and without
'

'

importance.

.

.

.

and condylar surfaces form a figure which narrows
from the back forward in a considerably more accentuated degree than
This difference is due to the fact that in the
in the human femur.
Tetraprothomo the patellar surface is more narrow and that the condyles extend considerabl}^ farther backward, from wliich it results that
the pateUo-condylar field is of greater antero-posterior than trans-

"The

patellar
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of greater transverse

than antero-posterior dimension.

human femur the patellar surface is found separated from
condylar
surface by two transverse depressions, sufficiently
the
broad but of little depth; they are the 'transverse fossae,' which,
however, do not interrupt the continuation of the ridges wliich
These transverse depreslaterally limit the patellar trochlea.
sions I have not observed in any of the mammals that I have had the
opportunity to examine, not even among the primates, with the
exception of the anthropomorphs, and it is indubitable that they
These
are related with the biped and more or less erect position.
''In the

.

.

.

.

.

.

depressions not only separate in the Tetraprothomo the patellar field

from the condylar planes, but they
limit

laterahy

the

Tetraprothomo was a biped.

.

also interrupt the ridges

surface

patellar
.

.

.

.

further

proof

which

that

the

.

"There are, however, between man and the Tetraprothomo some
notable differences. In the femur of the latter the planes of the
condyles are quite convex and they narrow notably backward, while
in man they are nearly flat and in breadth nearly equal in front and
behind, wliich gives to the inferior surface of the bone apparently

a very distinct aspect.
"It is clear that the greater flattening of the inferior plane of the
condyles and its posterior broadening in the femur of man are the
result of the erect position; it is, however, also evident that man did
Bot accpiire these characteristics suddenly but very gradually, as a

same direction during a long space
and it is natural to suppose that tliis flattening and broadening
the condylar surfaces continue still in augmentation at the actual

result of a cause wliich acted in the

of time,
of

time.
In Tetraprothomo it can be said these characteristics are in the
beginning of their formation.
The femur of Spy and that of
Ovejero occupy an intermediary position between the actual man and
that of the Tetraprothomo in these respects, but are still nearer the
.

.

.

latter.

"The

is the part in which perhaps the femur of the
more distant from the same bone in man. It differs
in the fact that it is farther extended from above downward, that it
is more arched in the same direction, and is of a more symmetric
form. The lateral ridges wliich limit the trochlea are more prominent and acute, characteristics which distinguish them from the
same crests in the femur of man.
With tliis, the patellar trochlea
of the femur of the Tetraprothomo extends farther from above downward than transversely, that is, it is of greater height than breadth,
inversely to what succeeds in man, in whom it is notably more broad
than high, while at the same time the external crest is stronger and
more prominent than the internal and the superior border of the

patellar troclilea

Tetraprothomo

is

,

.

.
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trochlea describes an oblique line descending gradually in an inward

As

direction.

external,

its

a consequence of this formation, the patellar trochlea

human femur

of the

is

at its internal side considerably lower

from which

than at

results that the patellar field appears as

located obliquely with reference to the longitudinal axis of the
of the bone.

the femur of

This

is

if

body

perhaps the greatest apparent difference between

Homo and

that of Tetraprothomo.

''However, to this difference must not be attributed more than a
This obliquity of the patellar trochlea is due to the
relative value.
obhquity of the femurs of man, which incline, converging, from above
downward, and the tendon of the extensor muscle moves in the same
direction; as the patella is enveloped in the tendon mentioned, it is

move somewhat

obliged to

obliquely instead of in a perfectly vertical

and it is the continuation of this oblique movement which
has produced in man the transverse broadening of the patellar trochThis is a characteristic exclusively
lea and its obliquity inward.
human, which has resulted from the biped progression in erect posidirection,

tion.

.

.

.

and erect position was a charwhich as yet had not acted during
a sufficiently long time to be able to modify the form of this femoral
region; notwithstanding which, it can be stated that such a transformation has already commenced.
''The femur of Tetraprothomo presents 1 cm. above the trochlea
'

'

But

in the Tetraprothomo the biped

acteristic of quite recent acquisition,

.

quite a large suprapatellar fossa.
of the Homunculus, but it

femur

farther above, besides which

.

is

it is

.

.

An equal fossa is seen in the
located proportionately a little
On
of smaller size and deeper.
.

.

another femur from the superior Eocene from Patagonia, which I
attribute to the genus Anthropops, there exists an equal fossa but of a

and located somewhat lower. It constitutes a species of
Homunculus and that of Tetraprothomo, so
seen that the latter has inherited this conformation from its

larger size

transition between that of

that

it is

ancient predecessors of the superior Eocene,
"The suprapatellar fossa is present also in many apes of the old
continent it is, however, located not only lower than in the apes of
the superior Eocene but also lower than in the Tetraprothomo. In the
;

of man the suprapatellar fossa has descended stUl lower, until
has become located immediately above the superior border of the
trochlea, but it has augmented in extension and diminished in depth.
Furthermore, it has lost the subcircular or elliptic outline which it

femur
it

had
its

assume a triangular contour.

in the ancient forms, to

the femur of the

Man of Spy it

triangular contour

is less

"In the conformation

is

Still,

in

deeper [than in the present man] and

well defined.

.

.

of this region the

.

Tetraprothomo occupies
man and the apes.

evidently an intermediary position between
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easy to perceive that in the Tetraprothomo this region
of transformation in the direction toward the form

it is

was on the way

man."

characteristic of

shaft of the Tetraprothomo femur presents "all the distinct
curves of the human femur" and ''a femur which presents Reunited
the conjunction of these curves can be regarded with certainty as

The

proceeding from a primate of erect position. What is above all
surprising and worthy of reflection is that in this case also the human
characteristics mentioned are considerably more accentuated in the
femur of the Tetraprothomo than in that of man.
"The region of the greatest importarffce is the posterior surface of
.

.

.

it carries the linea aspera, which is one of the
which separate the femur of man from that of all the
rest of the mammals, including the anthropomorphs, and whfch stands

the shaft, because

characteristics

in correlation with the erect position.

"In the femur
form

identical with that of the

is

.

.

.

of the Tetraprothomo the linea aspera in its general

human

femur, differing only by

its

and some other secondary details.
"That being so, as the same organs must correspond to the same
functions, the linea aspera of the femur of the Tetraprothomo must
have subserved the same functions as the linea aspera of the human
femur. In consequence, the Tetraprothomo was a biped of a perfectly

scarcely smaller development

erect position."

.

.

.

.

.

.

The nutritive foramen is situated (with a shght difference in height)
and directed as in man.
The popliteal space is convex in the transverse direction, instead
man. "This latter conobserved in the femur of
There appears, however, in the middle of the convexity a

of being slightly depressed or concave as in

formation, although very rare,

man.

.

.

.

is

also

small depression from above downward, Avith a rough surface and
some small vascular perforations. This depression represents the
commencement of a process of formation of a depression much more
considerable than that characterizing the human femur."

The shape

of the shaft at the middle

relation of the

bone

to that of

man.

is

subtriangular, showing the

"In commencing the examina-

tion of the linea aspera, I said already that this is the feature which
gave the body of the bone in the median part of its length a transverse section, with its larger axis in the antero-posterior direction
while in all other mammals the section in the same region shows
always a greater axis in the transverse direction (I have already mentioned the exception to this presented by some ungulates and also
the fact that these have no value whatever in this question)."
On the succeeding pages (152-158) Professor Ameghino gives
a nimiber of sections of the shaft of the Tetraprothomo and other
femora. It seems that some of the figures are not printed strictly
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however, the bones show but Httle morphologic

;

relation.

torsion of the

T]i,e

femur '4s encountered, more or

less

accentuated,

grade in the femur of man
and especially in that of the negro races. ['] Following man in this
feature, come the anthropomorphs, especially the gorilla, wliich
confirm the supposition that the liigher grade of torsion results from
In this respect
the passage of the quadruped to biped locomotion.
it would then be interesting to be able to determine the grade of
Unfortunately the head and neck of the
torsion in Tetraprothomo.
bone are missing, but there e:5dsts the base of the specimen, which gives
a sufficient sustaining point for the possibihty of assuming that the
femoral torsion has been still greater than that in the actual man.
This deduction finds complete confirmation in the lateral torsion of
the shaft of the bone, to which it appears the anatomists have given
as 3^et no attention, but which nevertheless, under this point of view,
is of still greater importance than the femoral torsion determined
by the change of orientation, in the inverse sense, of the extrem-

mammals, but reaches the

in all

liighest

.

ities.

[-]

"The

.

.

.

.

.

body of the bone and the remaining
accompany the same, are encountered only in

lateral torsion of the

characteristics which

the femur of man, although not in as accentuated a form as in that of
the Tetraprothomo, owing to modifications which have been produced
in relativel}^ recent time."

Besides the foregoing, numerous other minor features of the bone
all of which according to Ameghino point in the same
that is, to the relation of the femur to that of man while
direction
at the same time the specimen preserves generic differences.
The
are described,

—

—

femora of Spy and^vejero show a still closer morphologic relation
with the Monte Hermoso specimen than with the femur of the present Homo.

On

the basis of the length of the bone

tlie

stature of the Tetrapro-

thomo is estimated, as has already been seen, to have been not more
than 1.05 to 1.10 m. The carriage of the body was perfectly erect

and the body was

in relation to the stature proportionately stouter

man. The skull was, proportionately to the
height of the being, of considerable size, in accord with and in relation to the stoutness of the body; the skull was also proportionately
than

it is

in the present

man.
As to the biologic classification of the Tetraprothomo, the being
"can not be considered as an anthropomorph." In respect to both
the femur and the atlas "it resembles man much more than it does

larger than in

any
1

of the

The

fact

is,

known anthropomorphs.

on the contrary, that

it

is

.

.

.

Therefore Tetraprothomo

considerably less in the African and the Americanized negro

than in either tlie whites or the Indians.— A. H.
[2 Expression not very clear.]
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decided to be a representative of the third genus of the family
Nevertheless, "the distance between TetraHominidseJ'
prothomo and Homo is from the morphologic and evolutionary point
of view so considerable that it causes the presupposition of the
possible existence of the three intermediary genera: Prothomo,
is

of the

Diprotliomo, and Triprotlwmo,

whose characteristics

I

determined

many

years ago theoretically" (p. 210).
In the last pages of Doctor Ameghino's memoir the preceding considerations form the basis of a new, complex, zoo-anthropologic

and also of a far-reaching theory of the evolution
and its spread from South America.

classification,

mankind

in

of

ADDITIONAL LITERATURE

Additional literature on the Monte Hermoso atlas and femur is as yet
In 1909 Lehmann-Nitsche published a brief communication
on Homo sapiens and Homo neogseus,^ in which he repeats some of the
scarce.

Monte Hermoso atlas as found by his
Those features of the bone which in his earlier
report on the specimen (Nouvelles recherches, etc., 1907) were specified as not having occurred in any of the other sixteen Indian atlases
principal characteristics of the

examination.

used for comparison, are

now

stated unqualifiedly as never occurring

and some of these features are again said to bear
relation to small brain development in the species.
However, the
atlas is "humanoid" and not "anthropoid."
In the same year the TetraprotJwmo femur and atlas are dealt with
at some length by Giuffrida-Ruggeri,^ but the author restricts himself
to a report of the cases and some secondary considerations, mthout
giving any independent critical opinion.
The same year the two finds, with others of Ameghino, are already
unreservedly utilized by Sergi^ in support of his theory of polygenism and serve as a base of a new classification of mankind.
In 1910 Sergi reports* again on the latest finds relating to ancient
man and his precursors in Argentina, accepts them apparently without any serious doubt, and advances again on their basis his new
classification of the human family.
The being or beings represented
by the Tetraprothomo atlas and femur are placed among the Proanthropidx.
Lehmann-Nitsche 's classification of the atlas as belongin

any recent

ing to

atlases,

Homo neogseus is

declared inadmissible, ''because the atlas does

not belong to man."
>

Homo

sapiens

und Homo

neogseus aus der argent in ischen Panipasformation;in Verhandlungen xvi,

Intcrnationalen Amcrikanistcn-Kovgresscs,
schrift,
2

N.

Band

Wien,

1909,

pp.

93-98; also in

Naturu-issenschaftUche

Un

fasckolo di gennain,

Sergi, G., L'apologia del

nuovo precursore dell' uomo. II " Tetraprothomo argcntinus"; in Rivista
Roma. 1909, pp. 137-147.
mlo poligenismo; in Attt Soc. romana di antr., xv, fasc. 2, Roma, 1909, pp.

187-195.
<

Wochen-

vni, Jena, 1909.

Giuflrida-Ruggeri, V.,

d' Italia,
3

F.,

Sergi, G., Paleontologie

sud-Am6ricaine; in Scicntia, vin, Bologna, 1910, pp. x\i-4.
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In 1910 also Lehmann-Nitsche says a few additional words on the
atlas/ without, however, adding any new facts.
His text reads as follows:
"From the inferior Pampean formation we know but a single small
bone related with the human being. It is the first cervical vertebra
or atlas, which has been discovered at Monte Hermoso. ...
It
does not present likeness with the corresponding bone of the gorilla
and orang-outang but is similar to the atlas of the actual man, so
that at first view it can be taken as belonging to the latter.
Nevertheless, it offers particular characteristics which are encountered only
occasionally in the actual human genus and which always occur in
an isolated manner, never jointly as in this case. This atlas is,
before all, small and stout; its superior articular surfaces run in
almost parallel directions, which proves that the bone was not obliged
to carry a voluminous brain.
The atlas of the present South American natives offers greater likeness to that of Monte Hermoso than
any other atlas of other living races; however, superior articulate
facets of the present-day atlas always diverge notably, being the
supports of a larger and heavier brain. It results from this that the
specimen must be considered as proceeding from a human or humanoid being, with tendency toward development into one of the actual
human forms, especially that of some of the South American abo-

Monte Hermoso

rigines.

"The

difficulty

this atlas

whom

which existed in the
I

named Homo

classification of the carrier of

neogseus

[man

of the

new

world],

human

remains and with the Pithecanthropus of Java, diminishes through the discovery by Prof, v.
Ihering, of Sao Paulo, of which he gave an account before the Seventeenth International Congress of Americanists recently held at
Buenos Aires. According to him there existed during the first half
of the Tertiary a continent which disappeared long since, connecting
eastern Asia with Central America. Moreover, mammals of the
northern hemisphere which came to South America did not emigrate
all at one time but in two distinct epochs.
With this Miocene fauna
emigrated perhaps also, towards Central America, the precursors of
man, and in this manner the history of man may be most ancient in
Argentina while it is most modern in North America. This removes,
it is seen, the difficulty which existed in connecting the Homo neogseus
with the cradle of the PitJiecanthropus, but I shall not enter into conclusions which, for the moment, would be too anticipatory,"
The same year the Monte Hermoso atlas and femur are also briefly
dealt with by Friedemann.^ This observer had seen the originals and
with the remainder of

1

Lehmann-Nitsche, R., El hombre

Paz, Bolivia,

fossil

fcisil

pampeano; in Bolet'm

de la Oficina Nacional de Estadistica,

La

pp. 303-366.
Friedemann, M., Vorlage eines Gipsabgusses des Schadeldaches von Diprothomo platensis Ameghino;
in Zeitschr. fiir. Ethn., Heft 6, Berlin, 1910, pp. 934-935.
2

vi,

1910,

^
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possessed the casts of the specimens, but had evidently not subjected
He
the case to a detailed study and has nothing to say on the atlas.

remarks, however, that certain features in the conformation of the
lower extremity of the Monte Hermoso femur are not such as are
This region of the specimen
presented by the primate thigh bone.
reminds one more of the forms found among the Feliclx and CanidseJ'
And, "when Ameghino says that he must keep to his opinion until
such a combination of characteristics is shown in another than a primate femur, the case may be reversed and the proof may be demanded
before Ameghino's conclusions are accepted, that such a joint surface
as that in the Tetraprothomo femur can occur among the primates."
In the discussion of Friedemann's paper v. Luschan makes only
the following remark in relation to the femur :^ "To speak here of
the Tetraprothomo thigh bone appears to me, in view alone of its
articular surface for the patella, wholly superfluous."
Toward the end of the same year an important remark concerning
the Tetraprothomo femur occurs also in Schwalbe." In finishing his
" In a following work I
report on the Diprothomo, Schwalbe says
shall bring forth evidence that the intermediary member designated
Tetraprothomo is also not retainable as a forerunner of man." Regarding the atlas, he makes only the remark (p. 216) that, among the
remains of "fossil" Primates in South America, there is "one, the
atlas of Monte Hermoso,^ in the highest degree humanlike."
In a
recent letter to the writer, finally,* Schwalbe says that in regard to the
Monte Hermoso atlas, he can not partake of the views of LehmannNitsche and considers the bone purely human.
Subsequent pages will give the results of the writer's examination
of the two bones, atlas and femur, attributed to the Tetraprothomo
but it will be well to precede that part of the text by a brief report
on the barranca of Monte Hermoso b}^ the geologist of the expedition.
'

'

:

Monte Hermoso: Geologic Notes
By Bailey

Willis

Monte Hermoso

is a dune on the southern coast of Buenos Aires.
surmounts a short section of the Pampean terrane, which is exposed by wave erosion in a low bluff along the shore. First described by Darwin, it has since been visited by many geologists
who have studied the Pampean. Its position, remote from other
sections of similar geologic constitution, gives it pecuUar interest,

It

while at the same time
1

its isolation

makes

direct stratigraphic cor-

Friedemann, M., Vorlage elnes Gipsabgnsses des Schadeldaches von Diprothomo platensis Ameghino;

in Zeitschr.fiir Ethn., Heft

(i,

Berlin, 1910, p. 938.

Schwalbe, G., Studien zur Morpliologie der sUdamerikanischen Primatenformen; in Zeitschr.
Morph. undAnthr., Band xm, Heft 2, Stuttgart, 1910, p. 225.
3 "Ein dem mcnscfilichen dussserst ahnlicher Atlas von Monte Hermoso," etc.
<DatedMay 15. ign.
2
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which forms the base
and the geologic age of the

terrane,

of the section, contains a notable fauna

formation has been much discussed. General opinion places it
among the lowest or as the lowest of the divisions of the Pampean,
and Ameghino regards it as Miocene. The writer does not consider the
age of the so-called Monte Hermoso formation definitely establislied.
About half a kilometer southwest of the old lighthouse on Monte
Hermoso the writer observed the following section (see pis. 57, 58)

Dune

sand, forming a steep grass-grown slope, part of the re~
cent dune formation that constitutes a belt (3 kilometers or
more in width along this part of the coast) at the base is a
layer 15 to 40 cm. thick composed of gray sand, angular
;

and pebbles, some fractured by man;
marking an unconformity with the underlying formation.
Unconformity b}'' erosion.
Gray sands, finely stratified, up to 1 meter exposed,. forming a
pieces of gray sandstone

vertical face.

Volcanic ash,
ing ledge

Gray

;

in the

form

of

hard white rock, forming a projectcm.

thiclaiess 20 to 40

sands, strongly cross stratified, slightly indurated, like

those above the volcanic ash; forming an undercut slope;
thickness 1^ meters.
sand, with small white quartz pebbles and very small

Gray

black pebbles, constituting a basal conglomerate at the bottom of the gray sands.

Unconformity by erosion.
Loess-loam, a yellow-brown compact earth, which is finegrained like loess but lacks the columnar structure of typical
eolian loess and is distinguished by firmness like soft pipestone; lies upon a wind-eroded surface of the underlying formation and has a pebbly structure, i. e. contains pebbles of
These wdnd-eroded hollows and
loess where it fills hollows.
m
O
the filling by loess that contains wind-rolled pebbles of loess
mark an uncomformity by erosion like those observed in the
Barrancas del Norte, near Mar del Plata; 2^ to 3 meters.
w
H
'A
O

Unconformity by erosion.
Secondary limestone or tosca;

locally developed in a thin

irregular plate.

Loess-loam or loess-sandstone, a red-brown sandy earth,
very fine-grained, very compact and without lines of stratification or vertical structure;

1

to 1^ meters.

Beach.

The

features of this section are

photographs).

It

comprises

in plates 57 and 58 (from
recognized formations, which

shown

three
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Ameghino has named Monte Hermosean, Puelchean, and Recent, and
which are separated by distinct unconformities.
The Monte Hermosean formation comprises the two deposits of
brown earth or loess-loam, which are themselves separated by a plane
of wind erosion.
The formation is regarded as Miocene by Ameghino
and as older than any other exposure of the Pampean.
The Puelchean consists of the stratified, slightly indurated, gray
sands or sandstone, both above and below the volcanic ash, between
two unconformities by erosion. It is a peculiar sandstone, marked
by very striking cross stratification and uniformity of gray color and
grain.

The writer regards

season,

when studying

it

as

an eolian formation.

Later in the

the section exposed along the Rio Colorado

from the delta to Pichi-Mahuida, he observed a very similar sandwhich might be correlated with the Puelchean on grounds
of lithologic identit}^.
It is a thick widespread formation which is
stone,

regarded as a Tertiary sandstone.
The Pulechean, if the same,
represents only a thin edge of it.
The Recent formation, as exposed in this section, is but a part
of the extensive deposit of dune sands, which has become grass-grown
and so fixed, but which does not yet show any signs of erosion. In
driving

some 10 kilometers diagonally

across the belt

the writer

noted a general similarity to the grass-grown dunes observed north
of Necochea, but near Monte Hermoso the supply of sand appears to
have been much greater. The belt is very wide and the sand hills are
high.

The distinction between the Recent dune sands and the Tertiary ( ?)
Puelchean is not obvious. The two are identical in constitution;
they are both eolian and may exhibit similar structures; the Recent
formation ma}^ be consolidated almost or quite to the firmness of the
older one.
The unconformity between them suffices to establish
the difference in age and is unmistakable when clearly shown in
section (pis. 57, 58).
Arrowheads or hand-chipped stones associated with the sands would mark them as recent, such objects being
common in the belt of sand dunes which the Indians were in the habit
of using as a line of march and cover in attacking Argentine settlements. At Monte Hermoso the dune sands and associated chipped
stones had fallen from the upper slope onto various projecting ledges
and chips were collected from the surfaces of the Monte Hermoso
terrane.

Through the courtesy of Doctor Ameghino the writer saw at
Buenos Aires 10 pieces of burnt clay which would appear to have
formed a layer about 10 by 15 cm. in area and 5 to 10 mm. thick,
collected by Ameghino from the Monte Hermosean formation below
high-tide level.
As stated in describing certain observations on
the burnt earth of the Pampean, the writer finds that clays of that
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formation may be burnt without the agency of man, and he does not
attach any significance to the occurrence of burnt earth as an evidence
of man's existence in the Miocene ( ?) "Monte Hermosean."
Examination op the Skeletal Parts Attributed to the Tetraprothomo
By AleS Hrducka
THE MONTE HEEMOSO ATLAS

The bone comes apparently from an adult

subject.

In color it is now shiny brownish-black, but this is due to it having
been treated with melted wax and resin. According to the museum
preparator and others who saw the bone before it was thus treated,
its color was yellowish or yellowish-brown, "like that of an ordinary
earth."

Owing

to the

wax and

resin

the bone was mineralized, or,
ever,

it is

it
if

can not

now be

mineralized, to

not heavy, and in knocldng

it

seen whether or not

what

extent.

against the teeth

it

gives

Howmuch

the same sound as would an atlas from a moderately old grave.

The bone

is

submedium

in size

and rather massive, but

is

in

every respect human. An extensive comparison lAdth human and
other mammalian atlases settles its human provenience beyond
question.
It is more or less distant morphologically from the atlases
of all the anthropoid apes and still more so from those of the monkeys,
while the atlases of the Carmvora and other mammals present such
differences that a comparison becomes entirely superfluous.
The specimen looks really smaller than it is, owing to the defective
It measures 3.85 cm. in greatest
state of the lateral processes.
antero-posterior
diameter^ and was near 7 cm. in greatest
breadth, exceeding in both dimensions five and equalling one of the
Indian atlases from the series of 100 selected at random and used
by the writer for comparison (pi. 59). The smallest normal adult
Macalister- determined
atlas in this series measures 3.5 b}' 6.4 cm.
that the female atlas averages 4.2 by 7 cm., while the smallest
adult specimen in his collection was only 3.6 by 6.1 cm.
The central aperture even more than the whole specimen gives the
impression of being undersized. Tliis is due partly to the optical
effect of the rather stout arches and lateral masses which surround
it, and partly to an encroachment on its lumen of the lateral masses.
The actual measurements of the aperture, however, show that while
submedium, it is by no means outside of the range of size variation of
1 A cast of the atlas, donated hy Professor Ameghino to the United States National Museum, while
seemingly accurate as to form, presents in general slightly greater dimensions than the original. This is
doubtless the fault of the artist or of the material, but the fact should be liorne in mind by those who may
desire to utilize any measurements on similar casts. All the measurements of the atlas given in this report

were made on the
2

original.

on the Development and Variations of the Atlas; in Jour. Anat. and Physiol.,
pp. 519-542.

Macalister, A., Notes

xxvn, London,

1S93,
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the atlases of relatively modern Indians, for in the series of 100 of the
latter used for comparison there were found 17 in which the greatest
antero-posterior and also the greatest lateral diameter of the opening
were either equal to those of the Monte Hermoso atlas or had one
diameter equal and the other smaller, and there were two in which both
(See pi. 60.)
A female Calchaqui atlas
the dimensions were smaller.
(No. 7-C in the La Plata Museum) approximates also very closely
the Monte Hermoso specimen in this respect.
In shape the central aperture approximates a metal ax and is
entirely humanlike, differing considerably from that of any other

primate.

(See pis. 60, 63. )

The anterior portion

is

somewhat narrow,

owing to marked development of the lateral masses, and the posterior
arch is rather shallow, but both of these characters only distinguish the
bone still more fully from that of the anthropoid and other apes, in
which the anterior part of the central aperture is as a rule broad,
wliile the arch of the posterior portion in most cases is deeper than the
average in the human species, and especially deeper than that in the

Monte Hermoso specimen. On the other hand a considerable number
of the Indian atlases compared show precisely the same type of
Absolutely exact duphcation can scarcely be expected, of
much individual variation, but the
same is true of the aperture of any other human atlas, or of any of the
more important parts of the bone.
The anterior arch is entirely human in form. The tubercle extends
vertically over nearly the whole extent of the arch in the median
line, as in modern man; in most of the apes it is confined to the lower
part of the arch.
From the anterior tubercle to each lateral mass
the anterior surface of the arch is flat and more distally it is perceptibly concave, as in most human atlases; a similar condition was
found in a baboon {C. porcarius), but in the anthropoid and most
other apes the anterior surface of the lateral parts of the arch near
aperture.

course, in a feature liable to so

is decidedly convex and only seldom is there a sign of
more distal depression.
The maximum height of the anterior arch, which corresponds to
its middle portion, is 11 mm. and its thickness in the median line is
6 mm., both dimensions met with in many modern human atlases.
The facet for the odontoid is large and slightly higher than broad
(13 by 11.5 mm.), as in many human atlases with higher anterior
arches, but is radically different from what obtams in all other

the tubercle

the

Primates that could be compared, for in these the facet is of greater
breadth than height, besides differing more or less in shape from that
in

man and

from that

in the Monte Hermoso specimen.
The
Monte Hermoso atlas is vertical, as it is in
in man, while in the apes it is generally more or less
such manner that its lowest portion is more anterior
also

axis of the facet in the

most cases
inclined in
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than the highest part.

Finally, underneath the facet, the inferior
border of the arch in the lower Primates projects downward as a
well-marked point, of which in the Monte Ilermoso atlas there is
only a trace; in the Indian atlases there is either a siinilar trace or a
total absence of this point.
The tubercle for the transverse ligament is fairly well represented,
being, as in a large proportion of modern human atlases, more developed on the right, less so on the left side and the same is true of the
vertical groove on each side between the odontoid facet and tliis
The groove here referred to is less differentiated in or
tubercle.
absent from the Primates lower than man.
The pit just back of each transverse ligament tubercle (the entoglenoid fossa of Macalister) is of submedium development, especially
on the right, but similar conditions are often observed in man. In
the anthi'opoid and other apes there is no pit at all, or it is small and
;

shallow.

The oblique

ridge ascending

from below the fossa just mentioned

to the hinder part of the median border of each upper articular facet,
is present as a rule in modern human atlases but is wanting or
only feebly represented in lower Primates, is well-defined on both

which

sides in the

The

Monte Hermoso specimen.

posterior arch

greater degree

is

is

same or even
most of the
arch is more slender

stout but this feature to the

quite

common

in

modern man;

in

anthropoids and monkeys, on the other hand, this
than the average in man.
The posterior arch is also high in its middle third, its maximum
expanse measuring 12 mm. This is a less common, though not
strictly a very rare, feature among human atlases, being equaled
or exceeded by 8 of the 100 atlases used for comparison in the United
States National Museum and by 7 out of 30 South American Indian
atlases examined at the La Plata Museum.
Among the anthropoid and other apes, however, the posterior arch is usually of only
moderate height and where it is relatively more expanded in the
vertical direction, as in some of the monkeys and rarely in an exceptionally powerful anthropoid ape, its height is quite uniform from
side to side and is not concentrated, so to say, in the middle portion,
as in the Monte Hermoso and other human atlases (pi. 61).
The proximal parts of the posterior arch in the Monte Hermoso
atlas are flattened above and below, tliis feature being characteristic
of all human atlases.
An approximation to this is occasionally seen
in the gorilla, but in all the lower anthropoids and apes the superior
and inferior flattening is absent and the oblique sagittal diameter of
the arch at these points

The curve

human

is

smaller than the vertical.

than the average in
but equals or approximates that of a fair proportion

of the posterior arch is slightly less

atlases,

skeletal REMAINS OF EARLY MAN

hrdliCka]

367

It is decidedly smaller than that of the anthroof modern specimens.
poid apes, but in monkeys the arch is again more flat.
The middle jDart of the ventral surface of the posterior arch in the
Monte Hermoso atlas is so inclined that it- diverges slightly from the

from below upward, just as in most modern human atlases.
and monke3^s examined this plane diverges in
exactly the other direction; that is, from above downward.
The posterior tubercle in the Monte Hermoso specimen is rather
diffuse and is located in vertical direction about the middle of the
arch, as in most cases in man.
In most of the apes, on the other
hand, this tubercle is most prominent at the lower border of the arch,
while farther above the bone surface is more or less flat or marked
vertical

But

in all the apes

by a depression.
The atlases of anthropoid apes and of monkeys, mth rare exceptions in the goriUa, present a bony septum which passes from below
the posterior extremity of the upper articular facet to the posterior
and the suboccipital
nerve.
similar condition is still met with, on one or both sides,
arch, completing a canal for the vertebral artery

A

about 7.5 per cent of human atlases (Macalister)
In the Monte
Hermoso specimen there is no trace of this bony septum, a fact which
demonstrates in one more particular the unprimitive character of
in

.

the bone.

The superior and

also the inferior border of the posterior arch in all

the apes approximate

more

or less the straight line, while in the

many other human specimens, both
borders are concave on the sides and convex in the middle.
The lateral masses can be described simply as stout, but they were
equaled or exceeded in all dimensions in more than 20 per cent of the
Indian atlases used for comparison. They are more noticeable in
this regard because they narrow somewhat the anterior half of the

Monte Hermoso

atlas,

as in

But their characteristics are the same as in man.
more nearly of the same height anteriorly and posteriorly
than in the anthropoid apes and monkeys, in which the posterior
portion is distinctly higher than the anterior, and their vertical axes
in particular show, as they do in most Indian atlases, a more moderate inclination downward than in any of the lower Primates.
The superior articular facets are not abnormal or other than
modern human in either their concavity, shape, or size, but the axis
central aperture.

They

are

of the right facet, owing mainly to its relative shortness, is less convergent forward than usual. On the left side the facet was nearer
the more common form, being somewhat more prolonged forward.
It is the lack of such a prolongation which causes the straightness
of the axis of the right facet.
Such straightness is reached but seldom in the Indian atlas, yet it occurs; and an examination of the
atlases of other Primates shows that it is not an approximation to
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even more oblique than in man, but
more advanced than
connection it should be recalled that the axes

these, for the facets in all are

rather a modification in the other direction

—

zoomorphic. In this
of the condylar facets differ considerably in direction in human atlases,
as was shown by Macalister/ and may differ much even on the two
sides in the same bone.
Their axes prolonged forward gave Macalister
angles between 32° and 63°, while those of the Monte Hermoso atlas
show 40° or slightly more. The individual variation in the size and
form of these facets is in fact so large that no two exactly alike
can be found in even a considerable collection (pi. 62).
The foramina for the vertebral artery were apparentl}^ goodThere is a possibility that the anterior
sized and rounded, as in man.
wall of the canal was partially deficient on one or both sides, as
occurs occasionally in

The

modern human

atlases.

inferior articular facets, like the superior ones, lie

straight antero-posteriorly, but this

is

of

somewhat

no special import,

falling

within the range of normal variation of this feature in man. They
are large, do not taper forward, and are but moderately inclined
toward the central aperture, all of these features agreeing with

modern man in general; but in the
anthropoid and lower apes these facets are relatively smaller, taper
forward, and show a decidedly greater inclination (pi. 63).
the atlas in the Indian and in

Conclusions.
ties,

—The

especially a

average-sized

Monte Hermoso

atlas offers certain peculiari-

general stoutness, combined with less than

central

aperture and

a slightly submedian

size

an
of

whole bone. Besides this, its articular facets, particularly
the upper one on the right side, are less than ordinarily convergent,
and the posterior boundary of the neural canal forms more a section
These are the only respects in which
of an ellipse than that of a circle.
the bone may be said to vary from the average atlas of the Indian.
It may be asked then are these features, none of which surpasses or
even reaches the limit of individual variation in the modern human
atlas, sufficient, singly or collectively, to exclude the specimen
from the range of present man and relegate it either to a far-away
forerunner of the human being, or to a distinct early species of American aborigines ?
To the above it can be answered only that, if so, then any one
finding an atlas or any other bone that would stand in a few characteristics somewhere near the limit of its variation, particularly if the
circumstances of the find should be obscure or point to possible
antiquity (conditions by no means rare), would be justified in basing
on such evidence the existence of other precursors or other species oi
man. Such procedure would be disastrous to anthropology.
the

'

Macalister, A., Notes on the Development and Variations of the Atlas; in Jour. Anal, and Physiol.,XX\U,

London,

1893, p. 534.
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of the original.
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examination and comparison of the bone
seen in the preceding paragraphs, to sustain the former
strained interpretations. There can not be even a shade of question
as to the human provenience of the atlas, while the possibility of its
results of a critical

failed, as

belonging to an earlier species of man is opposed by the facts that
such species is otherwise still a mere hypothesis, that there is nothing
on hand on which to base the new species except a single imperfect
bone of secondary anthropologic importance and of wide individual
variation, that all of the peculiarities of tliis bone fall well within the
range of such variation in modern human atlases, and that none of
its features are more primitive than those of the atlases of Indians of
comparatively recent times.
The normal range of variation in the more important characteristics of any part of the human skeleton extends, according to extensive
observations of the writer, to from 50 to 250 individuals, adult
and of one sex. If it can ever be shown that not one out of at least
100 adult male atlases of the Indians who occupied the region of
which Monte Hermoso is a part, is the same as or closely similar
to the "fossil" specimen, and if other atlases the same as or closely
similar to tliis, but of thoroughly established geologic antiquity,
are found in the same region, then another variety of man might
perhaps be establislied on this basis. It would still remain to be
shown, however, by skulls and other parts of the skeleton, that the
peculiarities of the atlas are not those of a mere local group but
those of a distinct species of humanity.
The writer's opinion, based alone on the structural characteristics

Monte Hermoso atlas, is that it is a bone from a short, but
by no means dwarf, and probably thickset, relatively modern, man.
It is probable that the bone was accompanied by a rather massive
skull, which is not a rare occurrence even in females among the
of the

Indians.
THE TETRAPROTHOMO FEMUR, FROM MONTE HERMOSO

The specimen is a left adult femur, complete in the lower extremity
and the shaft, but with the upper end missing to a point just below
the greater trochanter (pi, 64 and fig. 51).
The bone is nearly black in color, owing in this mstance to fossilization, with a shiny surface.

appears fully petrified. It has the
and bones of animals found by
the writer in the Monte Hermoso barranca or seen by him in collec-

same appearance
tions

from that

localit}".

^Morphologically,

bearing but

It

as the fossil teeth

little

the specimen

at

first

sight

generic resemblance to the

impresses one as

human

thigh bone,

but as approximating much more closely the femora of lower
21535°— Bull. 52—12
24

mam-
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Yet, on closer view it is seen to present several rather singular
features, which seem to bring it into some relation with the human
The principal of
thigh h(ine.
these features are a relatively
mals.

long median condyle;

supra-

a

trochlear fossa; a torsion of the

backward bend
and a very perceptible bend of the same, above its
middle, outward. These few features are mainly responsible for
the identification of the bone as
that of a precursor of man and

shaft; a trace of
of the shaft;

the}"

demand

careful

therefore

consideration.
Detailed

study

—The

shaft

son.

Hermoso femur
convex

in

and

is

shape,

compari-

the

of

Monte

rather planoits

postero-

medial surface being flat. The
lateral edge is sharper than the
medial, owing to its correspondence with the downward extension of the gluteal ridge and lower
down with the linea aspera.
The shaft is very slightly curved
from before backward, but the
curve is diffused over the lower

Fig. 51.

half of
teristic

The Monte Hermoso femur.

(Photographs from original.)

the bone, while a bend backward above the middle, characin general of human and to a less degree of other primate

;
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femora, is entirely wanting. On comparison a similar presence of
the lower and defect of the upper curvature is seen to be common
to the femora of many mammals, among which are a number of the
Carnivora.
Besides the slight curve backward, the shaft presents above its
middle a rather well-marked bend outward. This feature occurs in

man

but not regularly or exclusively so. It was also present and that
much the same degree as in the Tetraprothomo, in the femur
of an adolescent Bolivian bear in the Museo Nacional, Buenos Aires,
and is found well marked in other bears, in the American Canidae, and
to very

in fossil Felidse.

The

Hermoso femur presents

in its upper half a fairly well
In this feature it may be said to approximate the femur of man more than that of the other Primates or of the
modern cats, but it comes quite as near also to the modern Canidse
and to some of the fossil Carnivora, in which torsion is decidedly
greater than in the apes or the modern Felidse.
The stout median edge of the shaft shows a prominent secondary
ridge running parallel with but more posterior to the border, and
extending over slightly more than the middle third of the bone.
A trace of such a ridge was found in a few of the Carnivora and in
a baboon, possibly in an alouata, but none in other Primates or man.
]\Ionte

defined torsion outward.

From the great trochanter to the plantaris tuberosity below, the
Tetraprothomo femur presents an antero-lateral surface, wliich is met
with only occasionally and in a moderate degree in the upper fourth
to two-fifths of the shaft in man and in some of the apes.^ More
closely related forms are seen in the hyena, jaguar, ocelot, jaguarondi,

and gray

wolf.

Postero-laterally the upper part of the

bone presents remnants

of a

sharp but stout-based high ridge, which occupies the place of and is
analogous to the occasional third trochanter in man but shows different form. This elevation is in direct continuation with the gluteal
crest and the latter forms an inseparable constituent of the linea
aspera.
The upper portion of the anterior border of the third trochanter is somewhat overhanging, much as in the jaguar femur used
for comparisons (25097, U. S. National Museum).
Laterally, below the third trochanter, there is in the Tetraprothomo
no trace of the belly which forms, particularly in Indian femora, a
prominent feature of the usual flattening of the bone at this point
the shaft
fossil

the
>

is

slightly flattened in this region as in

Carnivora and other mammals, but bears

human

some recent and

little

resemblance to

type.

In one ofthealouatas examined {A. sen.. No. 4785, U. S. National Museum), a narrow and almost wholly
extends from below the great trochanter over about five-sixths of the shaft.

lateral surface
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from the third trochanter and

the gluteal ridge as a marked postero-external border to the middle
(in length) of the shaft, where it bifurcates, one well-developed ridge

extending downward and slightly forward along the lateral aspect of
the shaft to the pronounced plantaris tuberosity, while the other
descends near the median line of the posterior surface, and at about
the junction of the lower with the middle third of the bone divides
into the medial and lateral epicondyhc lines, of which the former is
the more noticeable. The situation of the upper two-thirds of the
linea aspera is much more lateral than in man or in any of the apes
but is practically identical with that in many of the carnivores.
The nutritive foramen in the Tetraprothomo is situated 8.9 cm.
above the lowest part of the external condyle, apparently near the
middle of the bone. It is located close to the median lip of the linea
aspera. In the femur of the Bolivian bear at the Museo Nacional the
foramen is 8.5 cm. above the external condyle, the total "bicondylar"
length of ^he bone being 17.4 cm., hence in very much the same
position as in Tetraprothomo, but is placed more toward the middle of
the posterior surface of the bone. The latter is also i^ue of the jaguar
and ocelot; in a jaguarondi and a coyote the canal was found placed
both in height and laterally much as in the femur from Monte Her-

In man there are in most cases two canals for the nutrient
arteries, one situated near the middle and the other, more constant,
near the junction of the middle and superior thirds of the shaft, the
upper one often in the linea aspera, the lower one in or near its medial
lip.
In most of the anthropoid apes and monkeys the canal appears
to be situated near the upper third of the bone, in or near the median
lip of the linea aspera and about the middle of the posterior aspect of
moso.

the bone.

Below, a short distance (14 mm.) above the upper termination of
the trochlea, the shaft presents a distinct shallow patellar fossa. This
fossa measures about 9 mm. in length, 8 mm. in breadth, and 1.5 mm.
in maximum depth. A very similar fossa was found by the writer in a
chimpanzee, a baboon (C. porcarius), and a cinnamon bear. In a
striped hyena a marked depression exists immediately above the
trochlea. In a Canis mexicanus (No. 1384, U. S. National Museum) a
shallow fossa exists 12 mm. above the trochlea, hence in about the
same position as in the Tetraprothomo, and there is an additional large
depression just above the trochlea. No fossa exists in the gorilla, orang,
In a few American monkeys a slight hollow is found just
or gibbon.
above the trochlea. In man there is immediately above or very near
the trochlea a more or less marked depressed surface, with some larger
vascular foramina, but this surface is never clearly defined and never
constitutes a distinct fossa as seen in the Tetraprothomo.
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The uppermost portion

of the

bone shows features very mucli

at variance with corresponding features of the

anterior surface

is less flat

3Y3

than in man.

human

species.

Nothing remains

The

of the

This basal part is entirely unlike
apes and is directly continuous with the
base of the large and adjacent prominence corresponding to the third
Allied conditions are encountered in the jaguar, wolf,
trochanter.
and other Carnivora. The greater trochanter must have been different

great trochanter except the base.

the same part in

man and

form from that in man and most Primates. Its base was weakest
where in man and the anthropoid apes, particularly
the gorilla and orang, it is of pronounced strength. This weakness
exists in connection with an extension far forward of the trochanteric fossa, which is a zoomorphic characteristic found in the monkeys,
but more especially in the carnivores. On the other hand, the part
of the great trochanter lying postero-laterally to the digital fossa and
the groove leading from it to the posterior surface of the bone, is
relatively stouter in the Tetraprothomo femur than in man or the
Primates, owing to its strengthening by the third trochanter.
Beginning in the median line at the base of the great trochanter,
about where in man we find the upper end of the anterior intertrochanteric line, and thence proceeding do^vnward and outward
to the lateral border, just below that part of this border which is
contributory to the third trochanter, there is a low but distinctive
This ridge
crest, a result of ligamentous or muscular attachment.
is not to be confounded with a vertical muscular impression found
on some mammal femora and rarely even on those of man. It is wholly
distinctive and runs in an opposite direction from the anterior
oblique or spiral line in man (wliich seems to be lost with the missing
upper part of the bone), and corresponds probably to the interval
between the crural and the vastus externus muscles. It was not
found by the writer in any of the Primates, but was famtly indicated in the Bolivian bear, partially represented in the cinnamon
bear and the jaguar, well marked in the striped hyena and the gray
wolf, and is fairly distinct in the Indian dog from California.
Posteriorly the upper extremity of the Monte Hermoso femur
shows features so unlike both human and primate that no close
approximation of the forms is even suggested.
The minor trochanter lies much more mediad than in man and
the gorilla, though slightly or no more so than in other apes; the
in

antero-laterally,

closest analogies are found, however, in the Carnivora.

The minor trochanter

in the Tetraprothomo

is

(PI. 65.)

also situated very

high; with the bone in the bicondylar position the superior part of
it is only 2 mm. lower than the base of the trochanteric fossa.
This
position is paralleled in a hyena and a coyote and approximated in
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other Carnivora, as well as in a cebus, but in none of the other Primates

compared.
The form of the minor trochanter is that of a stout, dull, slightly
intercepted ridge and not that of an isolated tuberosity, as in man and
In tliis respect it differs, even
in all the Primates that were examined.
though to a less extent, from the modern and most of the ancient
Carnivora whose femora were used for comparison. The lower
part of the minor trochanter ridge extends downward and outward to the middle of the posterior surface of the bone, where it
fades out.
There is no trace of the posterior part of the spiral line,
which is usually well-marked in the primates as well as in modern
and in most fossil Carnivora, but it may be represented by the prolongation downward of the minor trochanter ridge just described.
The most striking peculiarity of this upper part of the posterior
surface of the bone, however, consists in the presence of a welldefined, elevated semicircular crest (pi. 65), curving from the lower
part of the minor trochanter downward, outward, and then upward
to the upper portion of the rear part of the great trochanter, connecting with the lateral boundary of the groove which leads to the
trochanteric fossa. This line forms the lower boundary of a surface which approximates circular form, is moderately concave from
side to side and occupies fully the space between the trochanters.
All these are features which find absolutely no analogy in and can
have no generic relation to man or any of the Primates. They imply
differing or at least much more developed muscle (quadratus femoris ?)
and differing function. But they occur in the Carnivora. The
semicircular crest is represented typically in the ocelot and in less
regular forms in the cinnamon bear, striped hyena, jaguar, gray
It is also found,
wolf, Canis mexicanus, and the old California dog.
This charas will be shown later, in some of the fossil Carnivora.
acter alone suffices to take the Monte Hermoso femur definitely out
of the primate range.
The lower extremity of the TetraproiTiomo bone is morphologically
even farther removed than the upper, if possible, from the corresponding part of human and even ape femora. It is that of an
(Pis.
ancient cat or a related carnivore and not that of a primate.
66-68.)
It presents a high and narrow trochlea, narrow, high and deep
condyles, and narrow, deep intercondylic notch. The separation
inferiorly of the troclilea

in

man

and the condyles

or any of the apes.

The

is

much more

axis of the troclilea

distinct

is

than

more nearly

man or other Primates. The lateral ridges binding the
much more elevated and better defined than in any human
those of anthropoid apes, and they are much more nearly

vertical than in

trochlea are

femora or
parallel than the

The

man and most apes.
and extends farther up

lateral trochlear boundaries in

lateral ridge is higher, a trace less sharp,

<

S-2

.
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of the troclilear sur-

other borders.

away from the Primates and equally

All this points

as steadil}'

toward the

carnivores, especially the cats.

The troclilea in the Tetraprotliomo ranges in width from 15 mm. to
mm., and when the femur stands about vertical it reaches in height
19 mm. from the horizontal plane. Owing to the heiglit, shallowness,

18

and prolongation

inferiorly of the border of the trocliJea, it is impos-

mammal from which

this femur came walked \\ith the
hind limbs erect or even approximately so. The hind limbs were
necessarily kept partially flexed, as general in cats, dogs, and other
sible that the

carnivores.

Finally the ligamental and muscular facets and elevations differ

from those
ape species.
The plantaris tuberosity is very pronounced, much more so than
in any primate, but very much as in the hyena and some of the feline
Its outer boundary forms a part of the lateral border of the
species.
femur (of the lateral epicondylic line)
There is in the lateral epicondyle a very pronounced gastrocnemic
notch (for the lateral head of the gastrocnemius), and almost vertically
below this notch are two adjacent depressions, the lower for the
external lateral ligament, the upper possibly for a slip of the biceps.
Finally, below them is a well-marked popliteal groove.
On the median condyle is seen a marked depression for the adductor
and another even larger for the medial head of the gastrocnemius.
All these muscles were apparently strongly developed, in adaptation
As to the two facets on the lateral condyle
to jumping or running.
besides those of the gastrocnemius and popliteus, they are met with
in many of the carnivores but in none of the Primates examined.
The
remaining impressions agree in general mth those in the Carnivora,
greatly, particularly along the lateral border of the bone,

in the

human and

also in the

particularly the Felidae.

When

the Tetraprothomo femur stands on a horizontal surface in

the bicondylar position, the lower part of the shaft
less inclined

outward than in

apes, except the baboon.

is

seen to ascend

man or in any of the antlu-opoid or other

This important difference

man and

is

due to the rela-

On the other
hand, the axis of the shaft of the Monte Hermoso specimen is exactly
the same in regard to lateral inclination as in the h3"ena, puma,
jaguar, ocelot, wolf, and coyote, and much like that in other Canidae.
Viewing the Monte Hermoso bone from below, the specimen is seen
to resemble the femora of many of the Carnivora much more than those
of any of the Primates, except in the relative antero-posterior dimension of the median condyle, which, in comparison mtli that of the lateral one, is somewhat greater than in an^^ of the specimens with which
tively longer internal condyle in

the Primates.
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contrasted except in the bear; the exact curves of the troclilear

ridges, particularly of the external one, also

approximate most closely

to those of the bear.

The thickness

of the shaft at the lowest portion of the diaphysis

relatively to its breadth

man or any other
many feline species.

either

in

much

is

greater in the TetraprotJiomo than in

primate, being precise^ like that observed

Finally, the popliteal surface in the
ceptibly convex from side to side.
In

Monte Hermoso femur

man and the

is

per-

majority of apes,

it is slightly concave or fiat, in the gibbon and some monkeys slightly
convex, in the dogs slightly concave to slightly convex, in the cats
flat to convex (ocelot, Hoplophoneus) as in the Tetraprothomo.
Conclusions.
The femur of the Tetraprothomo bears only a slight
resemblance to that of man or the anthropoid apes, and but little
greater to that of the lower monkeys.
It presents no feature which
would make obligatory or even possible its inclusion in the Primate
class, but on the other hand it shows many features which approximate it to a distant family of mammals.
The class of mammals with which the characteristics of the femur
connect it most closely are the carnivores, and among these especially
the cats. All the evidence leads to the deduction that the Monte
Hermoso femur is a femur of some extinct moderate-sized felid,
though possibly a member of a subfamily other than that of the
felines.
It is probably useless to look for an exactly analogous form
among the present South American or other modern cats^ and this
statement may apply even to the North American fossil Felidse, but
that does not affect its claim as a member of the same stem.
That Carnivora have not been found hitherto among the Monte
Hermoso fauna does not prove their absence from the formation, for
as yet tliis is known but very imperfectly; moreover, while looking over
the Monte Hermoso fossils in the Museo de la Plata with Professor
Roth, the writer came across the metatarsal of a large-sized carnivore,
so that even the claim of the absence of this class of mammals from
the Monte Hermosean deposit is no longer tenable.
Comparison with fossil Carnivora. In order to make the identification of the Monte Hermoso femur still more definite, the writer
examined, with the kind assistance of Mr. J. W. Gidley and Dr. W. D.
Matthew, the femora of fossil dogs and cats present in the paleontologic collections of the United States National Museum and the
American Museum of Natural History. The comparison was carried
out especially with the Felidse Hoplophoneus (Oligocene) Nimraous
(Oligocene) Dinictis (Oligocene) and Pogonodon (Miocene) with the
Canidse Daphsenus (Oligocene), jElurodon (Miocene), Enliydrocyon
(Miocene), and Mesocyon (Oligocene); and with the procyonid
Phlaocyon (Miocene). All of these are North American forms, no
South American fossils being available in the two institutions.
,

—

—

,

,

,

;
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The substance

of the results of the comparison can be stated in a
There follows in general a strengthening of the deductions
resulting frona the comparison of the TefraprotJiomo specimen with
recent forms. The Monte Hermoso femur is that of a carnivore.
As might be expected, it presents complete identity with none of the
fossil forms examined, but it possesses strong group relations with
them all. As to family, it affiliates most closely with the Felidae.
Entering more fully into detail, the comparisons showed that
as to shape the shaft in all the fossil Felidae that were examined
and also in the Phlaocyon resembles veiy closely that of the Tetraprothomo femur, while in the Canidse it presents perceptible differences.
The backward bend of the shaft, in general slight and diffuse, is
quite marked in the Pogonodon, where it extends from the lower

few words

:

two-thirds of the shaft.

The outward curvature

of the shaft is practically absent from the
present to a slight degree in the Phlaocyon, and is general in
the cats; in the Pogonodon it is of very much the same grade as in

dogs,

is

the femur from Monte Hermoso.
Torsion of the shaft was found to be much like that in the Tetraprothomo femur or only slightly less in all the Felidge, but it was

decidedly less in the Canidse and also in the Procyonidae.
The linea aspera is of the same or closely related type as that in
the Tetraprothomo, in the cats, and also in the DapTixnus, while in the
rest of the dogs and in the Phlaocyon it is distinct, running more

mediad and being in general nearer the type shown by the Primates.
The gluteal ridge forms in all cases, as in the Tetraprothomo, a constituent and indistinguishable part of the linea aspera.

The

third trochanter

is

present in

all

the fossil cats.

It is usually

an oblong and well-marked tuberosity forming a constituent part of
the lateral ridge which, lower down, becomes the linea aspera, very
much as in the Tetraprothomo. In the dogs, except the Daphxnus,
in which these features are much as in the cats, the third trochanter
approximates more a distinct tuberosity, tending toward isolation
from below. In the Phlaocyon the features are again much as in the
Monte Hermoso femur. In nearly all these bones the superior part
of the anterior border of the third trochanter

is

somewhat overhanerinor.

as in the Tetraprothomo specimen.

As to height, the minor trochanter is situated in all the fossil
Carnivora except the Phlaocyon (in which it is somewhat lower)
much as in the Monte Hermoso femur, and most of the specimens
bear also a similarity to the Tetraprothomo bone in the very median
situation of the tuberosity, the only exceptions being the Nimraous
and JElurodon, in both of which the trochanter is somewhat less
nearly medial, and the Hoplophoneus, in which it is even more
nearly medial than in the Tetraprothomo. As to the form of the
minor trochanter, in none of the specimens compared is this quite

v'
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bone from Monte Hermoso; yet in all the Felidse
Enhydrocyon and PJilaocyon it exists as a tuberosity
In the rest of the dogs it is merely a proarising from a ridge.
nounced tuberosity.
The anterior oblique line passing from the middle of the uppermost portion of the shaft to beneath the third trochanter, was not
found in any of the fossil femora with the exception of the Enhydrocyon, in which there are traces of the same.
In all the dogs the posterior portion of the spiral line is entirely
distinct and runs separate from the minor trochanter, proceeding
downward to form the linea aspera. In the PJilaocyon it extends to
the side of the minor trochanter and from this downward, as in the
In the cats the upper portion of the spiral line is less distinct
dogs.
than in the dogs and tapers out without reaching the linea aspera;
as ridgelike as in the

and

also in the

besides this there exists in the Felidse a

more

or less

marked

ridge pro-

ceeding downward and outward from the inferior part of the minor
trochanter itself, as in the Tetraprothomo.
The semicircular crest extending from the minor to the major
trochanter and forming one of the most characteristic features of the
is present but situated high in the Nimraous;
in the Dinidis it is well-marked but slightly less deep than in the

Monte Hermoso femur,
Monte

Hermoso femur;

in

the

HopIo2)honeus

well-marked

and

much

as in

nearly as in the Tetraprothomo; in the Pogonodon very
Tetraprothomo.

the

In the Daphsenus and in the Mesocyon

it

is

more nearly transversely, and there are
only traces of it in the other dogs and the Phlaocyon.
The antero-lateral surface, so well defined in the Monte Hermoso
specimen, is seen in very much the same form in all the Felidse, and
also in the Enhydrocyon and PJilaocyon, but in the remaining dogs

well represented but runs

not well or not at all differentiated.
to the secondary ridge which runs along the median border of
the Tetraprothomo femur, traces only of this are seen in the Nimraous
and Hoplophoneus, tlie Dinictis being doubtful.
In the cats and the Phlaocyon the flatness of the anterior surface
of the upper portion of the femur is slightly to moderately greater
than in the Tetraprothomo and moderately to decidedly greater in the

it is

As

dogs.

The more or less marked flattening of the shaft below the third
trochanter exists in aU the fossils examined.
(See measurements,
p. 382.)

In the shape of the base of the great trochanter, and in the situation
as well as the shape of the digital fossa, the femora of Nimraous,
jElurodon, and Daphsenus approximate closely to the TetraprotJiomo,
the others being more distant.

The patellar fossa is absent from all tlie fossil Carnivora examined,
except in the jElurodon, in which it is low in position and shallow,
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and ill the Enhydrocyon, in which it is both in situation and form
exactly as in the Tetraprothomo. A femur of Arctotherium possesses
very much similar patellar fossa.
In the principal features of its lower extremity the Monte Hermoso
femur shows itself again tjrpical of the carnivore and is again approxialso a

mated most closely by the fossil cats, as it is by the modern Felida^.
The resemblance to the fossil femora, however, is even greater than to
the modern, because several of the ancestral species present a decidedly longer (antero-posteriorly) median condyle. However, the morphologic relations of the bones extend to every important feature of

the lower extremity.

The

fossil

forms nearest in these particulars to

the TetraprotJiomo are the Nimraous, Pogonodon, and HopJophoneus,
then the Dinidis and Mesocyon, PMaocyon, and the other dogs. The

and reaches
up than the median one, in the Nimraous, Dinidis, and
The plantaris
Pogonodon, than in the Monte Hermoso specimen.

lateral ridge of the trochlea is liigher, shghtly less sharp,

farther

tuberosity

is

well

marked

in the fossil cats, particularly the HoplopTio-

neus, but in the Daphsenus

and the Enhydrocyon

The

bles that in the Tetraprothomo.

it

resemnotch in

esj)ecially

lateral gastrocnemic

exactly like that in the Tetraprothomo, and in
more or less closely related to that in the Argentine bone.
In none of the fossils is the facet for the lateral ligament
situated quite as liigh as in the Monte Hermoso specimen, but it
approximates that location in the Hoplophoneus, Pogonodon, and
all

the

fossil cats is

the other species

is

Dajjhsenus.

The

axis of the Tetraprothomo femur, standing

paralleled exactly

is

by that

of

on the two condyles,
femur and very

the Pogonodon

nearly so by the femora of the other cats as well as by that of the
Daphsenus. In the Pogonodon the likeness extends to aU the modifications of the axis.

In

its inferior

aspect the Tetraprothomo femur approximates more

modern species and specially so the cats,
owing to the greater length in the cats of the median condyle, but
it also resembles closely the Enhydrocyon, Mesocyon, and Phlaocyon.

closely the fossil than the

The thickness
all

the

of the shaft at the

fossil cats is

very

much

lower portion of the diaphysis in

like that in the Tetraprothomo; in the

other fossils the thickness is somewhat less.
(See measurements.)
The posterior surface of the lowest portion of the diaphysis (popliteal space) is moderately convex from side to side, as in the !Monte
Hermoso femur, in that of the Nimraous, Pogonodon, and Hoplophoneus, but in none of the other

—All

fossils.

the above details, combined with those derived
from living forms, demonstrate that the Monte Hermoso bone can not
possibly be other than that of a carnivore and that, on the whole, it
Conclusions.

approximates more closely the femur of the

fossil as well as of

the
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Felidse than

it

does any other bone.

justify the classification of the
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These considerations

Monte Hermoso femur,

at least provi-

with this family.
In order to complete the study and comparisons of the Monte
Hermoso specimen, the writer took a series of measurements, which
are presented in the tables that follow.
The figures only confirm and
accentuate the visually noted differences between the Tetraprothomo
femur and the femora of the Primates and its affihations with the
Carnivora, more especially the cats.
The table of indexes is particularly worth perusal, for it shows in concentrated form the enormous
sionally,

differences between the bone under consideration and the corresponding bone of the Primate, and its close approximation to the
corresponding bone in cats, in such important features as the relative
proportions of the lower part of the diaphysis and tliose of the entire
lower extremity.
Measurements of the Monte Hermoso femur and offemora of man and apes
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femora of some modern Carnivora

Young
Tetrapro-

thomo

Bolivian
bear,'
left

Jaguars

(2),

Pumas

(2),

adult, left

adult, left

femur

femur

Ocelot

Hyena
striata

femur

Length, bicondylar, about

cm.

cm.

cm.

cm.

cm.

17.7

23.9

24.7

16.8

20.

c

Length, bicondylar, to tip of minor
trochanter, about

Diameters

Maximum
Minimum

,

Circumference at middle

Diameters

24.5

14.7

19.8

of shaft at middle:
1.8.5

1.45

2.25

2.45

2.3

1.8

1.45

1.45

1.3

1.85

1.9

2.0

1.75

1.15

1.5

4.55

4.2

5.5

2.3

5.35

6.9

1.9

of sulitrochanteric flatten-

ing:

Maximum
Minimum
Platymeric index

2.1

1.85

2.85

2.9

2.75

2.2

1.75

1.55

1.3

2.05

2.05

2.0

1.85

1.2

1.6

81.1

68.6

69.6

3.3

73.

Diameter of lower end

S

70.3

71.9

70.7

72.7

of shaft just

above gastrocnemius attachments:
Breadth,

maximum
minimum

Thickness,

Index
Diameter

3.1

4.1

3.1

2.2

2.25

3.0

2.2

1.8

71.0

81.8

72.6
lateral of

2.35
71.2

lower extremity,'

maximum
Diameter antero-posterior

of

3.80

4.9

5.0

5.4

4.3

3.15

4.05

3.80

4.75

4.80

5.6

4.2

3.0

4.1

96.0

103. 7

97.7

95.2

101.2

lower

extremity ,2 maximum

Breadth-depth index of lower extremity

condyle,

of

inner

of

outer

maximum

Diameter antero-posterior
condyle,

96.9

100.0

Diameter antero-posterior

maximum

3.8

2.1

4.85

4.8

5.2

4.3

3.0

4.15

3.4

1.8

4.7

4.9

5.15

4.25

3.0

4.05

111.8

116.7

103.2

97.9

8.9

8.5

Percental relatioa of length of inner
to that of outer condyle

101.0

101.2

100.0

Distance of nutritive foramen from
lowest position on outer condyle

1

'

8

Rod of compass lying on both borders of trochlea.
Anterior branch of compass lying on both borders of trochlea.
Epiphyses detached, adolescent.

8.3

102.6

4
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Measurements of

the

Monte Uermoso femur and of some fossil femora of Carnivora

Tetrar
pro-

Nimraous

Ho-

Ho-

Di-

plo-

plo-

nic-

pho

tis

thomo
(Fel.)

Diameters

of

[bull. 52

phoneus neus
(U.S. (A.M.)
N. M.)

(Fel.) (Fel.)

no-

don

^lurodon

Da-

ph ge-

Enliydro-

nus

cyon

Meso-

Phlao-

cyon

cyon

(Fel.) (Fel.) (Can.) (Can.) (Can.) (Can.)

(Proc.)

subtro-

chanteric flattening:

Maximum
Minimum

2.1

2.9

2.55

(?)

2.75

3.1

2.3

(?)

1.85

(?)

1.55

1.75

1.7

(?)

1.8

2.2

1.55

(?)

1.35

(?)

64.5

'1.0

Platymerie index

Diameter
end

of

SO.S

'6.7

3.6

3.7

67.4

71.0

0.9
0.65
73.2

73.0

lower

of shaft just

above

gastrocnemius attach-

ments:
Breadth,

maximum

Thickness,

3.1

mimi

2.25

Index

73.6

Diameter

3.4

3.8

1.3

3.0

mini-

lateral

2.8

2.4

77.8

64.9

2.45
7S.1

2.8

3.6

73.7

73.5

1.9

2.2

1.4

81.5

60.9

1.65

75.0

0.9
69.2

of

lower extremity , max-

imum

4.6

4.25

5.0

6.2

4.9

4.1

3.9

4.6

5.7

98.0

89.1

91.8

92.0

91.9

3.9

4.7

5.5

3.8

3.75

(?)

3.15

1.75

3.85

(?)

2.85

1.85

Diameter antero-posterior of
ity,

lower extrem-

maximum

Length-breadth
of

3.8

4.05

index

lower extremity

100.

93.0

90.6

97.4

94.6

Diameter antcro-posterior of inner condyle,

maximum

3.8

3.95

(?)

4.0

3.7

(?)

2.5

106.8

3.0

1.85

Diameter antero-postorior of outer condyle,

maximimi
Percental

relation

3.4

1.7

of

length of inner to that
of outer

condyle

\lll.8

105.

108.8

3
6

.
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Comparison of the principal

indices of the Tetraprothomo specimen

Breadth-

end

index of

of

diaphysis

other femora

breadtli

index of
lower

meric
index i

and

Length-

thickness

Platy-

383

2

lower extremity 3

Relation in
length of
medial to
lateral condyle (lateral con-

dyle=100)

Man

6S.9

75.6

104.2

Anthropoid apes

47.

74.1

116.8

50.7

77.8

108.2

100.0

111.8

Monkeys

79.3

Tetraprothomo

73.

Ancient North American Fehdse

65.6

72.4

92.6

100.0

73.6

75.3

97.9

100.7

Ancient North American Canidse

70.5

70.2

93.3

104.9

Modem North

American Canidse
Ursus Americanus

83.8

79.4

114.2

104.9

60.5

60.3

97.3

125.7

Hyena striata

7S.7

101.2

106.2

Modem South American

Felidse

.

S

72.

Diameter antero-posterior minimum of subtrochanteric flattening x 100 and -i- by the diameter lateral
taken at the same height.
2 Diameter antero-posterior of lower end of the diaphysis, just above the gastrocnemices insertions
X 100 and -J- by the diameter lateral taken at the same level.
3 Diameter antero-posterior maximum of the condyles x 100 and ¥ by the diameter lateral maximum;
measurements taken as indicated in footnote of table on p. 381.
* Average of 25 femora of whites, of both sexes.
1

maxinmm

Notes on identification oj Monte Hermoso femur,

—

W. Gidley.
The cast of the TetraprotTiomo femur was also submitted for comparison to Mr. J. W. Gidley, custodian of fossil mammals, U. S. National
hij

J.

Museum, who kindly furnished the following report: "A careful comparison of the cast with numerous examples of both living and fossil
mammals seems to show no characters in common with any of the
Primates that are not also common to some or all of the carnivores.
The proximal end, although broken, shows some especially characteristic features unlike those of any Primates.
The trochanteric
depressed to near the level of the lesser trochanter, the lesser
is shifted to the extreme inner border of the posterior face,
and the posterior area in this region is broadened and flattened.

fossa

is

trochanter

These features suggest a decided resemblance to many of the dogs,
especially Zhocyon and Vulpes.
The distal end, however, in its more
broadened patellar groove and general aspect is more cat-like in
character, suggesting Felis onca, although the inner condyle is relatively longer [antero-posteriorly] than in any of the living species.
In this respect the South American femur more nearly resembles
the more primitive cats of the HoplopJioneus type. Thus, while it
does not seem possible with the material at hand to determine definitely the particular group to which it may belong, the characters
presented in this femur point undoubtedly to a carnivore rather than
to a primate relationship."
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Final Remarks on the Monte Hermoso Specimens

The preceding pages show that the identification
Hermoso atlas and femur as representing a human

of the

Monte

precursor, of

whatsoever age, is in no way sustained.
In the first place the two specimens present a family difference and
can not be considered together, the atlas being human, the femur
carnivore.

As

to the atlas, the geologic evidence of the find

is

entirely unsatis-

not only thoroughly human but its characteristics are in no instance beyond the range of individual variation
Its identification as belonging to another species
of the Indian atlas.
of man rests on the unwarranted assumptions of its antiquity and of
the existence of such a species of man. It falls among the class of illstarred specimens wliicli have been dragged into the service of otherwise unsupported notions relating to the dawn of human liistory,
only to be subsequently dropped of necessity into obscurity as having
no bearing on the subject. Its extraction is problematical, but even
if found in quite intimate relation with the real Monte Ilermosean
It may well have been derived from
loess, it is not necessarily old.
the dune above the Monte Hermoso barranca, wliicli, as sliown
before, contains numerous traces of the modern native of the coast,
and which faU from the crumbling edge above the ledges into
pockets of the lower ancient formation.
As to the femur, it must be relegated to some ancient branch of the
cat family or other related carnivore not as yet represented in collections elsewhere, for the discovery of which due credit should be
factory, while the

bone

is

given the most indefatigable and successful of South American collectors, Carlos

Ameghino.

VIII.

GENERAL CONCLUSIONS

The final conclusions reached as the result of the researches
recorded in the preceding pages regarding early man in South
America, may be thus briefly summarized:
A conscientious, unbiased study of all the available facts has shown
that the whole structure erected in support of the theory of geologically
ancient man on that continent rests on very imperfect and incorrectly

many instances on false premises, and as a
consequence of these weaknesses must completely collapse when
interpreted data and in

subjected to searching criticism.

The main defects of the testimony thought to establish the presence of various representatives of early man and his precursors in
South America are: (1) Imperfect geologic determinations, especially
with regard to the immediate conditions under which the finds were
made; (2) imperfect consideration of the circumstances relating to
the human remains, particularly as to possibilities of their artificial
or accidental introduction into older terranes, and as to the value of
their association from the standpoint of zoopaleontology; (3) the
attributing of undue weight to the organic and inorganic alterations
exhibited by the human bones; and (4) morphologic consideration

human bones by

those who were not expert anthropologists,
were misled in the important matter of placing and
orienting the specimens and who accepted mere individual variations
or features due to artificial deformation as normal and specifically

of the

who

at times

distinctive characters.

As

from Argenman, all those to which particular importance
has been attached have been found without tenable claim to great
to the antiquity of the various archeologic remains

tina attributed to early
age, while others,

mostly single objects, without exception

fall

into

the category of the doubtful.

As to the many broken, striated, grooved, and perforated animal
bones, the writers have not been convinced that these are in any case
work

man. In those instances
were examined, the markings observed were
either clearly recognized as due to gnawing rodents or to other non-

necessarily the
in

which the

human

of geologically ancient

originals

agencies or as of doubtful origin.

The conclusions
far furnished

of the writers with regard to the evidence thus

are that

21535°— Bull. 52—12

it

fails

25

to establish the claim that in

South
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America there have been brought forth thus
either geologically ancient

human

man

[bull. 52

far tangible traces of

himself or of any precursors of the

race.

This should not be taken as a categorical denial of the existence
of early man in South America, however improbable such a presence
may now appear; but the position is maintained, and should be
maintained, it seems, by all students, that the fuial acceptance of the
evidence on this subject can not be justified until there shall have
accumulated a mass of strictly scientific observations requisite in
kind and volume to establish a proposition of so great importance.

—

IX.

.
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(S^rie d'articles publiee dans le journal
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-

La

formacion pampeana.
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Aspiracion, de Mercedes, d'aoiit 1875

jusqu'^ Janvier 1876.)
Notas sobre algunos fusiles nuevos de la formaciun pampeana, Mercedes, 1875.
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Congres international des Americanistes,
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session,

Bruxelles, 1879, pp.

ii,
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ser., ii,

Paris, 1879, pp. 210-249.)
•
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pp. 168-195.)

Informe sobre el Museo Antropologico y Paleontologico de la Universidad
Nacional de Cordoba durante el ailo 1885. (Ibid., viir, 1885, pp. 347-360.)
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Sinopsis

•

Argentina,

geologico-paleontologica.

mayo

10 de 1895,

Paleontologia argentina.
1904,

La

t. i,

(In

Segundo

Censo

(Pub. de la Universidad de

Plata, 1904, pp. 76-79.

la

Republica

la Plata,

No.

2,

(Anales del Museo Nacional de Buenos Aires,

xv

(ser.

tertiaire

iii,

t.

de Patagonia

viii),

1906, pp.

416-450.)
1

Oct.,

)

Les formations sedimentaires du cretac^ superieur et du

•
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pp. 146-149.)

Arranged alphabetically by authors, with the publications
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Ameghino, F. Notas preliminares sobre el Tclraprothomo
hombre del Mioceno superior de Monte Hermoso.

[bull. 52

argentinus,
(Ibid.,

xvi
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precurt^or del

(ser.

iii,

t.

ix),

1908, pp. 107-242.)

Le Diprothomo platensis. (Ibid., xix (ser. iii, t. xii), 1909, pp. 107-209.)
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tiare

pp. 1-9.)
L'age des formations sedimentaires tertiaires de I'Argentine.

(Ibid.,

pp.

169-179.)

Gervais,

{See

Babor,

J.

II.)

Paleontologie cloveka.

(Vestnik

Klubu Pfirodovedeckeho, v Prostejove

(Moravia), xiv, 1911.)

Blake,

C. C.

On Human Remains
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BouLE, M. Discussion and Reviews.
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(Journal of the
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prehist., xii sess., Paris, 1900, p. 148;
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Lista de los mamiferos fosiles del terreno diluviano (en
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reproduced in Ameghino, La antigiiedad, etc., ii, 374-375.)
Sur les cranes, les mceurs et l'industrie des anciens ludiens de
(Comi^te-rendu Congr.

int. d'anthr. et

la Plata.
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Die Ureinwohner der La Plata Staaten.
schaft
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(Verhandlungen der Berliner Gesell-

uud Urgeschichte,
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1875,
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fosiles

fossilen Pferde der

1

Spanish form;

iii

a

number

—

of publications the

name appears

in the

German form, HermanNo
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Un nuovo precursore dell' uomo. II " Tctraprothomo argeiitinus." (Rivista
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El hombre

fosil

pampeano.

(Boletin Oficina Nacional Estadistica,

La Paz,

Bolivia, vi, 1910, pp. 363-3G6.)
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ADDENDA
Since the preceding report was completed, four additional publications on some of the remains attributed to ancient man in South

and he has learned that the subject is also dealt with in a more general way in thi'ee recent works
which thus far he has not seen, namely:

America have reached the

writer,

Branca, W., Der Stand unserer Kenntnisse von
Sergi, G.,
geografica,

L'Uomo secondo
Torino,

1911;

le origini,

fossilen

Menschen, Liepzig, 1910;

I'antirhitu, le variazioni e la distribuzione

and Frassetto,

Lezioni di Antropologia,

F.,

2

vols.,

Bologna, 1911.

Of the four

special papers

writer was that

"On

ancient

above mentioned the

man and

first to

reach the

his predecessors in Argentina,"

by K. Stolyhwo,^ one of the European delegates to the International
American Congress of Sciences, held at Buenos Aires in July, 1911.
Stolyhwo examined the more important of the skeletal remains
and his conclusions are as follows:
The skull of Arrecifcs (p. 28) "On the basis of personal examination of the specimen I am of the opinion that its form is that of the
contemporary man.''
Shows an artificial deformaThe skull of !^^iramar (pp. 33-34)
:

'

:

'

tion."

The Necochea specimens: "Skull No. I is not artificially deformed
and its form corresponds completely to that of H. sapiens.'" No. II
shows traces of post-mortem deformation. No. Ill is deformed artificially besides showing poor reconstruction, including that of the
Further, these specimens show no peculiar features in comorbits.
parison with the skull of H. sapiens and should not be regarded as
distinct therefrom.
They differ in no essential features from skulls
of the American natives.
As
ment

Diprothomo (pp. 34-38), the special features of the fragby Ameghino became apparent only through faulty
orientation of the specimen. The fragment "shows no important
difference from a similar part in the present man."
The length of
the frontal, on which stress has been laid, is duplicated and even
to the

as described

W

1 stolyhwo, K.,
sprawie czlowieka kopalnego i jego poprzednikow w Argentynie; in Sprawozdania
zposiedzen Towarzystwa Naukowego Warszawskiego, iv. No. 1, Warsaw, 19U, pp. 21-41.
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exceeded in some of the modern skulls of whites in the

and

lections

in general the

bone

is

[bull. 52

Warsaw

entirely like that of

col-

H. sapiens.

"The position of DiprotJiomo as a precursor of man is untenable;"
though, should the geologic position claimed for tlie fragment become
firmly established, the specimen would have much weight as evidence
of the existence of man in the Lower Pliocene.
The atlas of Monte Hermoso (pp. 31-32) ''is entirely like a

human

atlas."

A

comparison showed that in one of the recent

main features that characterize the
Monte Ilermoso specimen are even more accentuated. The dimensions of the Monte Hermoso atlas are moderate, such as are found in
Homo sapiens. The formation, on the basis of this specimen, of a
new species of man, as attempted by Lehmann-Nitsche, is not justified.
The femur of Monte Hermoso (p. 30) "does not appear to me
possibly to proceed from the same individual as the atlas. The
atlases

of the collection the

specimen is of small size and belonged to a much smaller animal
form."
Stolyhwo mentions two other communications by Pohsh men of
science on the Argentine finds,^ neither of wliich, however, appears
to contain original observations or to be of special importance.
The next publications received relating to early man in Argentina
were Schwalbe's postscript ^ and Sergi's paper ^ on the subject of the
Diprothomo.
wSchwalbe's paper

is

a discussion of several of the more recent

publications dealing with or touching on the DiprotJiomo (Mochi,

Ame-

ghino, Sergi, Branca, Wilser, Friedemann, and v. Luschan).
finds that his views concerning the

He

fragment as expressed in his

former publication thereon need no modification; and the observations of Friedemann and v. Luschan coincide so closely with his own,
that he regards the Diprothomo question as definitely settled and considers it wholly superfluous and unnecessary to enter again into consideration of this phantasy-image, which proved to be purely human."
'

'

According to Schwalbe, Branca pronounces himself against the
Ameghino in regard to the Diprothomo as well as the Tetraprothomo specimens. The Diprothomo fragment is considered by
Branca, as by v. Luschan, to be clearly of human origin.
On the other hand, Sergi opposes the opinions of Schwalbe, Friedemann, and V. Luschan, on the Diprothomo. He accepts as correct
neither the orientation of the fragment as practiced by Ameghino nor
that of Schwalbe, and essays to pose the same on a modern meso-

notions of

1 Poniatowski, St.,
O klasyflkacyach wskaznik6w antropologicznych; in Sprawozdania z posiedzefy
Towarzystwa Naukowego Warszawskiego, ui, No. 7, 1910; and Majewski, E., O czaszce prazczlowieka plio
censkiego, Diprothomo platensis, with discussion by K. Stolyhwo; ibid., ii. No. 12, 1909.
2 Schwalbe, G., Nachtrag zu meLaer Arbeit:
tJber Ameghino's Diprothomo platensis; in Zeitschr.fur
Morph. und Anthr., Band xni, Ileft 3, Stuttgart, 1911, pp. 533-540.
3 Sergi, G., Sul Diprothomo platensis Ameghino; in Rivista di Antropologia, xvi, f. 1, pp. 1-12.
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cephalic skull, the top of which has been cut

approximation to a natural

human

395
off,

on the

basis of

an

position of the roof of the orbits.^

The

features exhibited by the fragment in this position show that
specimen
''does not possess characteristics identical with those of
the
human
crania; its distinctive features are not even within the
recent

limits of the variation of recent

As
thomo

man."

a result of his observations,

may belong

human
by many

to the

it

seems to Sergi ''that the Dipro-

family, to the Hominidse, but

it

sepa-

above-described characters from the
living type of man.
These characters do not constitute a type that
would ordinarily be denominated as inferior; it is a type of its own, a
type which is related with the hitherto known fossil human forms in
Europe.
For my part," Sergi concludes, " I shall continue to
denominate the Diprothomo as I have done in dealing with the descent
of man, najiiely, Proanthropus."
Sergi entertains "no doubt regarding the antiquity of the fragment
and its age, in his opinion, is confirmed by its morphology.
Finally, still another reply to the criticisms of Mochi is published
by Ameghino.- It is not possible to enter into the details of this
extended paper. It relates almost exclusively to the various specimens representing the Homo pampxus, H. caputinclinatus and H.
sinemento.
No new data concerning the circumstances of the several
finds are brought forth, the discussion dealing with the morphologic
characters of the skulls. Professor Ameghino acknowledges some
errors in his former statements in regard to certain particulars, but
retains and reasserts all his main views and beliefs.
There are evident
some incipient modifications or rather developments in these, but
they do not lead in the direction of Mochi's opinions.
The above-mentioned publications contain nothing that necessitates any alteration of or addition to the writer's statements and
conclusions recorded in the several sections of this report.
rates itself absolutely

.

.

.

,

A

which presents considerable individual variations in all races, and hence can easilj^ lead to
such procedure as that adopted by Sergi. Only the mean inclination of these parts in different
groups of man may be alike. A. II.
2 Ameghino, F., Observations au sujet des notes du Dr. Mochi sur la paleoanthropologie Argentine; in
1

feature

error in

—

AtuiI.

Mus. Nac. Buenos

Aires,

xxn

(ser.

iii, t.

xv), 1911, pp. 181-230.
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