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PREFACE VII

was important to examine, even those the descriptions of which had
not yet been published, were placed freely at the disposal of the
writer and his colleague; Professor Ameghino and his brother accom-
panied them, notwithstanding the inclement season, for nearly three
weeks from point to point along the coast where vestiges of ancient
man or his forerummers were believed to have been discovered; I.
Santiago Roth visited Alvear with Mr. Willis; and de Carles, at the
instance of Professor Ameghino, accompanied the party to the distant
Ovejero. Finally, through the good oflices of Sefior Moreno, the
writer received most valuable aid from the provineial authorities of
Patagonia and from several prominent citizens of the city of Carmen.
Sincere thanks are due to all of these genflemen 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 his fore-
runners, 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, scoriee, and other objects, believed to exhibit the activi-
ties 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 Diprothomo skull had been dis-
covered, 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, pls. 1, 21;
figs. 1, 2), a section very important from the standpoint of arche-
ology 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, shightly farther to the south, of two ““fossil ”” human
crania; of the Necochea and the Arroyo del Moro parts of the coast,
highly interesting because of recent finds there of a number of *“fossil ”
human skeletons; and finally of the Monte Hermoso barranca, which
yielded the Tetraprothomo.

: On the completion of the foregoing work, Professor Ameghino and
his brother returned to Buenos Aires, the writer set out for the valley of
the Rio Negro, whence came many years ago the *“fossil” Put.ngm{ian
crania, while Mr. Willis proceeded to visit certain of the inland hills
for the purpose of supplementing his geologic observations on the coast,
t?mnce 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




































HEDLICKA] GENERAL CONSIDERATIONS 3

lost gradually those features that interfered with his advance or
became useless—progress which is still unfinished. We know these
to be the facts, (1) because all organic form is essentially unstable,
plastie, reactive to changing influences, and to this law muff‘s cOm-
plex 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 elose approximation to more primi-
tive primate forms; (3) because these older human forms show, in
general, more theroid features in proportion to their geologic antrit_l-
uity; and (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
individuals.

Evolutionary changes have not progressed and do not progress
regularly in 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 haltings, retrogres-
sions, 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 proto-
human 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
probability that two human beings, a geologic period or more apart,
could be so closely related in form that their crania or skeletons
would show strictly one and the same type.

The antiquity, therefore, of 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 fime, 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 advanc-
ing 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 dif-
ferences between all human skeletal remains of geologic antiquity and
those of the present erais justified; that the differences presented by

1 Bulletin 33 of the Bureau of American Ethnology.
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WILLIS] GENERAL GEOLOGIC NOTES - 19

cies, among which wind has been the dominant one, having worked
the material into a uniform condition.

Alluvial deposits, composed of unmodified river mud, such asg
rivers carry and deposit in regions of abundant rainfall and vegetation
consist of coarse as well as of fine clays and sands. They contain
also more or less carbonaceous matter derived from vegetation. But
alluvium, which is spread and dries on flats that for any reason are
not covered by wvegetation, 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
Pampean terrane.

Thus the Pampean, in the physical and chemiecal constitution of its
materials, is a produet of processes which require the interaction of
rivers and winds. On the Arctic plains of northern Siberia, where
the great rivers flood vast areas and retreating leave them bare, or in
the immense delta of the Hwang River in eastern China, we may
find modern illustrations of the Pampean conditions.

Climate is a factor of the first importance in modifying the effect of
wind on alluvial deposits. Wind can not raise dust from surfaces
that are frozen, moist, or sufficiently covered with vegetation, and it
does not erode them. If alluvial deposits ave dry and bare, wind does
erode even plane surfaces, and when confined by the configuration of
the surface to a hollow, orchannel, it erodes rapidly. That the material
of the Pampean has been blown about and sorted by wind is clearly
proved by ifs uniform fineness, and hence we might conclude that the
pampas have been arid and bare. But the Pampean is in large part
a river deposit, such as the Hwang River has spread over the vast
delta plain of China, and has been distributed by floods in a similar
delta. The terrane contains abundant remains of large herbivorous
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
contradietory, but they are readily explained by geographie 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
dust. The delta plain which is built of that dust is comparable in
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
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The basal stratum of dark-brown, often sandy earth, marked by
compaectness and homogeneity and frequent stmL@ﬁcatinn, i[s a con-
tinuous formation, which has the characters of eolian material redis-
tributed 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,
but it was less 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 aseribe it to strictly
loeal 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 redepo-
sition 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
period.

The upper surface of the basal formation in the Barrancas dei Norte
is eroded and the hollows are filled by later deposits, sometimes of one
character, sometimes of another. Characteristic examples are rep-
resented in the illustrations (pls. 2, 3). It will be seen that the for-
mation 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 which it exhibits is probably near the
limit of height which the brown earth could maintain. Tt is impos-
sible 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 Bar-
rancas del Norte is concerned whether the erosion was local and tem-
porary 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
is now laid open along the coast. Thus it is not improbable that
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
greenish stratified deposit formed of Pampean earth, which has been
somewhat deoxidized. Similar greenish deposits oceur here and there
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The horizon of the whitish-gray loess and of the pink pebbly loess
is characterized by great irregularity of deposits, and is thus dis-
tinguished from the higher horizon immediately overlying them,
which is occupied by a fawn-colored eolian earth most examples of
which are a structureless loess, but some of which exhibit columnar
structure. 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. Tt 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 continuation 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. ;

In the foregoing descriptions of the original characters of the for-
mation in the Barrancas del Norte, the secondary feature, the oceur-
rence 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 oceurs.

There are two horizons in the Barrancas del Norte at which lime-
stone is strongly developed. One is near the base of the cliff, some-
what 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 semiaridity.
The density and continuity of the residual lime deposit constitute a
measure of the time during which the action continued at the hori-
zom, and as this formation is both dense and continuous it appears to
correspond to a notable episode. Thus, the lower plate or stratum
of tosea strengthens the evidence for an arid or semiarid epoch, fol-
lowing 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 secems to indicate an
episode of climatic condition favorable to evaporation—semiaridity—
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BARRANCAS DEL NORTE, MAR DEL PLATA

Showing unconformity, due to effects of erosion, between hazal bed and deposit of loess.
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WILLIS] GENERAL GEOLOGIC NOTES 33

The eastern coast of Argentina i1s composed, to a great extent, of
sea cliffs of the Pampean earths. Many of these are too steep to climb
and are frequently undercut by the waves that beat agaipst 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
pl. 6.) Asone walks beneath these bluffs of clay and notes the fallen
masses of earth disintegrating at the foot of the cliff, one can not but
recognize that the present coast line is a transient thing. It evidently
changes measureably from deeade 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 forma-
tions. 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
1s formed of dunes.

Dunes are conspicuous features. These occur wherever there is a
source of sand and a surface upon which they can accumulate. They

- appear to be absent only where the sea cliffs are so steep and high that a
dune can nof 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 eover particularly the stretch from
- Mar del Plata to Bahia Blaneca, but the data regarding the direction
and frequeney 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
three times daily and referred to a seale of 1 ;000 monthly observations.
Th'n original data are arranged with reference to the months and eight
points of the compass, namely, north, northeast, east, and so forth.
For our purpose we may grou p these observations into two classes,
one representing winds which may be said to blow from the sea, and
t!‘.'fa other those which blow from the land. The first class comprises
winds from northeast, east, southeast, and south, and the second those

21685°—Bull, 52—12——3
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clearly belong to different episodes of development. The older ones
lie inland in a zone behind the younger. They are grass-grown and
sink away to low mounds till they merge into the plain. Where the
drainage is ponded behind them there are little lakes. Beneath
them is a layer of black earth representing the soil of the former
plain over which the 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 which they are obvi-
ously 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
northwest side are as steep as the sand will lie.

At the mouth of the Rio Quequen, near Necochea, the 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 Hermosao
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 the 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 exist-
ing relations of land and sea. More detailed descriptions are given
in the accounts of the specific points visited.

The cogquina which forms on the eastern coast of Argentina is
intimately related to the dunes in origin, since the 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 shells mingled with 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
fr:f.gmentﬁ of fossils identical with those which occur in the under-
lying Pampean, has led to its being considered a Tertiary formation.
TJ:IE 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:! .

et C?ne of the most common of the marine Quaternary deposits is the
coquina which oceurs at various points along the coast. This con-
sists of a mass of more or less water-worn shells cemented by caleium-
carbonate. The amount of cement is seldom great enough to close

3 llgglllrd!, E. H., S8tate Geologlat, in Second Annual Report of Florida State Feological ;;‘u:rwy, 1005-08,
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coast line and the special features thereof; and finally as to the fossil
content. |

The Argentine coquina is composed, in the several places where
the writer observed it, of materials derived directly from the adjoining
strand. The sand, the pebbles, the larger stones, 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 voleanic rocks. The pebbles are in large part
those which have been styled ‘‘Patagonian,” because they are the
same as those which form the widespread pebble deposit of the
Patagonian plateaus. They are brought along the shore by the pre-
vailing northerly drift of the inshore currents. The shells and shell
fragments are those of thick-shelled bivalves which occur in limited
quantities on the beach and live in adjacent waters. Thus, as
regards constitution, the coquina is identical with the beach.

The physiographic relations of the coquina are definite. It oceurs
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 alti-
tude 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 de Peralta, where it is open to the storm waves
of the Atlantic and at a point where the converging shores concen-
trate them and give them exceptional force. At the Boea del Moro
the oceurrence 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 underlie a portion of the bluff :
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1. Beneath the Pampean is an ancient land surface which was
formerly a plain or nearly so, it having been long subjected to ero-
sion. 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 what is now called the Pam-
pean terrane. They resemble the deposits which are made by the
Hwang River in the delta plains of eastern China, and which consist
of eolian loess redistributed by river action. The loess of China
originates in the deserts of central Asia, and by inference the Pampean
earths originated under similar arid conditions. The lands to the
east of the Andes now have an arid climate because the high moun-
tains dry out the western winds. If this hypothesis of the origin
~ of the Pampean earths be valid there is a relation between the Pam-
pean and the Cordillera, since the elevation of the Cordillera was
required to establish the genetic conditions for the production # the
loess that was subsequently deposited as the alluvium of the Pampean
terrane. By this hypothesis it 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
the formation.

3. During the deposition of the Pampean terrane eolian processes
involving erosion and redeposition were certainly active. They
appear to have been particularly active at certain epochs which
alternated with others of dominant fluviatile action. This alterna-
tion 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.
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. Tence
it is inferred that Pampean history has been varied by climatic
change, and it is suggested that the ultimate subdivision of the
Pampean terrane into distinet formations will be based on elimatic
variation. The writer has not formed any opinion as to the rela-
tions which might exist between such a classifieation and any of
those 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
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rise to wind eddies, nor all of the loess drifts ‘t.lmt accumulated i‘n
them, can be assigned to a single epoch. Ie believes that the tlnpusl-
tion of various local deposits of the Upper Pampean type has been

distributed over a considerable interval of time and is still going on.
It 50, fossil remains found in them may be similarly distribu Led _
- 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 * now
exhibits, without dissection. Hence it is inferred that the elevation
is a result of recent warping. Some of the Upper Pampean deposits
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 younger
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’
geologically a very transient feature. It must shift from century to
century to a perceptible degree and can not have occupied its present
position at most more than a few thousand years. Upon this shifting
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
antiquity. The physical evidence of the relation of the dunes and
the coquina fo 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.

RerorT 0N SHELLS CoLLECTED BY BamLey WILLIS AND A. HrpLiCKA
IN ARGENTINA

By Wa. H. Danr
Geologist and Paleontologist, U. 8. Geological Survey
The following is my report on the shells brought [by Dr. Hrdlicka

and _MI'._ Willis] from Argentina and submitted to me for de-
termination. The age of the various beds from which the speci-
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red tierra cocida, and distinet masses of heavy black scori® ranging up
to 8 or 10 em. in diameter. The latter resemble an opaque slag, im-
perfectly fused, and cooled from a pasty state into irregular individual
lumps. Each specimen 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 voleanic would dem-
onstrate that scoria of appropriate character had existed in a place
from which these masses could have reached their present position.
According to Mr. Cross, whose opinion is quoted below, they are
_probably not voleanie. This inference therefore fails but it is still
possible that scoriz of voleanic origin should be found in this locality,
as they occur along the same coast farther south, and tuffs and
basalts cover a large area in the territory of Rio Negro near the
Colonia Valcheta and elsewhere, as observed by Sefior 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 oceurs.

Mr. Whitman Cross, of the United States Geological Survey, reports
as follows on the specimens collected from this locality near Miramar
and submitted to him:

“Among the explanations of the occurrence of ‘tierra cocida’ in
the Pampean is one advanced by early writers, as quoted by Ame-
ghino, to the effect that burning grasses had caleined 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
Bolidl 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 num-
bu.fr of hours. A large plant, fired at 5 o’clock of an afternoon, was
st.afll a glowing mass at 7 the next morning. The effect on the under-
lying eart!J was, however, slight. The loess was reddened to a depth

of 10 millimeters, more or less. Tt was not calcined to a bricklike or
seoriaceous mass. The ground was dry at the time. The fire had
been intense and had burned 14 hours, It had, however, been prae-

tically on the surface, and the writer infers that superficial heat does
not notably calcine 15:&53.” Ui
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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
effect of heat. But the red earth thus produced is not hard like
brick. The oceurrence observed 8 kilometers north of Miramar is a
case in point. If an unquestionably burnt earth should occur in
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 elays burnt to the consist-
ency of file 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 Hrdli¢ka have been submitted to the Geophysical Labo-

ratory of the Carnegie Institution of Washington for an exhaustive
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.

Nores By ALe: HrRDLIGKA

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 of the Provinee of Buenos Aires, north of Bahia
Blanea, is 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 it is probable that there has been always a dearth of fuel,
This doubtless led to the habit, common in the region to this day, of
making fire, where it could be made at all, in small, usually quadran-
gular 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 black-
ened surface; but both the blackened and the reddened soil (where the
!atter existed) erumbled readily in every instance, showing but little,
if any, cohesion. Nothing was found even remotely resembling Pam-
pean tierra cocida specimens thought by some to demonstrate the
presence of man. In oneinstance, at the Laguna de los Padres, some
miles inland from Mar del Plata, the remnants of two particularly large

21535°—Bull, 52—12— 4
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tionately broad, was reported by one of the natives employed by
Professor Ameghino for watching the coast and collecting fossils, to
exist off the barranca of Monte Hermoso, but it became exposed
only at the lowest tide and could not be examined. None of the
few observed cases in which the tierra cocida would be taken for a
fogén, or remnants of the same, was accompanied by the slightest
evidences of the presence of man; but burnt bones, carbon, and other
substances that might possibly be due to man have been reported as
found at or near fogénes in other localities.!

The scorize were very abundant on the gray playas, or denuded
flats, near the seashore northeast of the Arroyo Moro, the region
of Necochea. Farther inland, even on the playas, they were absent.
Many hundreds, in fact thousands, of specimens could have been
collected. They were fairly uniform in character, grayish-black,
porous, without sharp points or angles. They ranged in size, as far
as seen, from small bifs to pieces as large as the two fists. Farther
south they were scarce, and on the coast between Rio Negro and
Puerto San Blas they were wholly absent, but the writer picked up
on the shore near San Blas an oval, water-worn piece of a different,
clearly voleanic red scoria more than 12 inches long.

On the whole, none of the evidence relating to tierra cocida and
scorie seen in the Argentine Museums or in the field, has proven at all
convineing that these produets, even if not directly voleanic, are due

~ to man’s agency. Messrs. Wright and Fenner's report, which fol-

lows, bears out these impressions.

The principal bibliographical references in connection with this

‘subject are as follows:?

Descarzi, N.  Diario del descubrimiento del Rio Negro de Pat-
agones. Revista del Rio de la Plate, 1, 1854, p. 97; and in Albar-
racin, S, J., Estudios generales sobre los rios Negro, ete., 1, Buenos
Aires, 1886, pp. 51, 63-64, 600-602.

: HEeusser, J. C., and G. CLARAz. Essais pour servir & une deserip-
tion physique et géognostique de la Province Argentine de Buenos-
Aires. Mém. Soc. Helvétique Sei. nat., Xxx1, Zurich, 1865, pp. 1-140.

AMEGHINO, F. Nouveaux débris de 'homme et de son industrie,
ete. Journal de Zoologie, 1v, Paris, 1875, pp. 527-528.

 Burmeister, H. Description physique de la République Argen-
tine, 11, Buenos Aires, 1876, pp. 178, 387.

Amecavo, F. Catalogue spécial de la section anthropologique
et paléontologique de la République Argentine, Paris, 1878.

! See Ameghino, F., Enumération chronologique et eritique des notices sur les terres cuites et los scories
an:hm]_'.llquns, ele.; in Anal. Mus. Noc, Buenos Aifres, X% (ser. §if, t. xm), 1911, pp. 39-50 (separate, 1910),
Principally after Ameghino. For additional minor references, see that author,
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WRIGHT-FENNER] PETROGRAPHIC STUDY hT

series of experiments, however, larger charges (about 100 grams)
of material 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 scoriee 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.

DESCRIPTIONS OF SPECIMENS
SPECIMENS FROM BUENOS AIRES

No. 263702. Specimen label. ‘“‘Samples of the Pampean forma-
tion (brown and green) from excavation on Veinte Cineo de Mayo,
Buenos Aires.”

Under this number two distinetly different earths are included:
the first, a light-brown, porous earth of fine, even grain, the second,
a pale ashy-green earth, mottled in appearance and noticeably dif-
ferent from the first in composition. Under the microscope the
powder of the brown earth 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
sphntery in outline and are relatively fresh. Occasional grains of
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 caleite with
occasional larger grains of plagioclase, quartz, and volcanic glass.
Some argillaceous material is apparently also present. The plagioclase
1s usually fresh and often exhibits zonal structure. This earth
differs from the first chiefly in its high ealcium carbonate content.

On immersion in water the brown earth in this specimen softens
and erumbles into brown mud, while the gray earth remains intact
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 layers 1 inch to 3 Jeet thick in the brown loess that looks like
upper Pampean.  Probably volcanic ash.”
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labradorite), quartz, hornblende, pyroxene, magnetite, colorless vol-
~ canic glass of low refractive index, and argillaceous material. On
immersion in water this earth erumbles slightly. Its water solution
contains abundant chloride (tested with silver nitrate).

Part of the earthy material which surrounds the scorie 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 1} hours. The product
was a vesicular, purple-colored glass, in which the original fragments
of quartz and plagioclase were still visible under the microscope. In
transmitted light the glass appeared colorless, but was filled with fine,
dust-like particles of hematite. No new development of crystals was
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 greenish-
brown in color and had evidently settled quietly in the ecrucible.
Under the microscope numerous grains of the original quartz and
plagioelase fragments were observed. Clusters of acicular microlites
of medium birefringence, parallel extinetion, 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: Miramar. Material:
Tierra cocida and scoriz combined. 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 closo resemblance to some of the specimens of baked
earth. It is different from the latter, however, in this 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 which was cut across both the black scoria and the transition
zone to the bright-red material bore out this 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 which a few microlitic erystals 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 determina-
tion 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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covered by sedimentary deposits consisting of red Pampean and pre-
Pampean (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 inhabited 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 facility.

‘“The Homo pampzus probably commenced to gather these stones
and to break them between two blocks of quartzite, in order to utilize
the pointed and edged chips which resulted. Later, and with ex-
perience, there came to him the idea that these pebbles could be
fashioned in a more uniform 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
the help of a block of quartzite employed as an anvil, he tried, prob-
ably, 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 of making the implements Ameghino explains as fol-
lows (p. 193):

““Ishall 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, ete., always utilizing 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 that moment man chose pieces of quartzite which appeared
to him most suitable and cut into their surfaces small elliptic cavities
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“The exhaustive examination which I made of the ground and
of the objects associated in certain ecases with the worked pebbles
induces me to believe that these utilized or worked pebbles, gathered
in the Bonaerean Atlantic littoral, constitute only a local phase of a
certain portion of the tools of 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 excur-
sions I have found them not only in the departments of Pueyrredon
and General Alvarado, but also on the coast of Necochea® and in
the proximity of Puerto Belgrano.” 2

Outes has taken no notice of the anvil-stones.

Response to Outes’s statements, by Ameghino.—To Outes’s notes,
cited above, Ameghino in his succeeding publication?® answered as
follows:

“A young archeologist, well known for his malevolence as well as
for his obstinacy in defending the most impossible and paradoxical
things, published about this industry a memoir filled with all sorts of
mexactitudes. This young man had gone every year to Mar del
Plata, had walked over the same localities and trodden upon the
stones, without comprehending their significance. As soon, how-
ever, as my memoir appeared and with information obtained sup-
reptitiously 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 (1), representing a local phase.

“Not possessing any geologic criterion, he mistook the Inter-
Ensenadean 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 extinet spe-
cies, he considered recent accumulations on the way toward lapidi-
fication, whereas, on the contrary, they constitute an ancient forma-
tion on the way to destruction, The mammalian débris that are
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
fat, and also in anather spot situated approximately 500 m. from themouth of the Rio Quequen, partly
covered by the movable sands of the dunes which thers exist, In both eases, the worked pabbles wero
mixed with implements and weapons of the well-known recent industry to which I have referred in different
parts of this memaoir.* )

* I gathered many examples over the surface at the foot of the Colina Daoble, distant a fow hondred
meters from the military post; and I alse found some isolatad Dleces in a safitral which exists on the road
that !M Irom the last-nampd locality to Bahla Blancs. ™

3 Une nouvella Industrie lithique, T.'Tndustrie do la plorre fendue dans le Tertiare do la réglon

littorale au sud do Mar del Plata, par Florentino Ameghino; in Anales del Museo Nacional de Buenos 4 fres,
XX (ser. 0i, t. Xim), 1911, pp. 189-192.
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ward the coast is more precipitous and the beach is less accessible
from the plain.

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.
It is developing, changing rapidly. Its actual features are forming
now and endure but a short time. The indusiry is younger still.
Several instances were observed of a precise relation between anvil-
stones, and the immediate surface, which could hardly endure a cen-
- +tury on this slope under the activities of wind erosion that now exist.
There were also other evidences of a relatively recent occupancy of
the place (see pls. 9-11). The writer does not think a century has
passed since the stones referred to were used.

Nores ox Punta PORVENIR
By Barnney WiLLis

Punta Porvenir is a low point jutting into the Atlantic just south
of Cabo Corrientes and forming part of the extreme eastern projec-
tion of the coast of Buenos Aires. The interest which attaches to the
locality rests in the discovery of worked and unworked stones, which
the writer has not seen, by Doctor Ameghino and his brother Carlos, in
association with the carapace of a glyptodon on the point near the sea.
Doctor Ameghino and his brother both accompanied Doctor Hrdlizka
. and the writer to the place and pointed out the exact spot, where a
hollow indicated the partly filled, not very large excavation. A plece
of bone from the massive tail of a glyptodon lay on the surface near
by. Ameghino 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 which the writer regards as probably
correct, and deduces thence the Pliocene age of the Inter-Knsena-
dean 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 line at every
p?int where Doctor Ameghino identified it. This relation has been
discussed in connection with the coastal ‘formations, but the oceur-
rence on Punta Porvenir requires special description because of the

deiiuu.tt_a and temporary adjustment of conditions leading to its
formation,
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under treatment (fig. 3).

Some of the smaller of these scarred

stones are flattened on one face by use as grinding stones or mullers,

while others, as indi-
cated by the searred
edges or peripheries,
were employed on
occasion as hammers,
as illustrated in fig-
ure 4,
Numeroushammer-
stones were found on
the sites examined
and many of these
doubtless pertain to
the pebble-fracturing
work. This is indi-
cated not only by the
shape and surface
markings but by their
close association with
the anvils and the re-
fuse of pebble-work-

ing. In form they are eylindrical,

F16.3. Anvil of limestone. (} actual gize.} Mar del Plata.

discoidal, globular, ovoid, and

irregular. Nearly all are quartzite bowlders of suitable proportions

Fia. 4. Anvil-stone of quartzite,
Mogote,

veries and these and others (figs. 9-

or are made of that mate-
rial rudely chipped into
desired shape. Some are
battered at the ends merely
(fig. 5) while others are
pitted centrally on the
broad faces and battered
and scarred on the ends,
lateral margin, or periphery
(figs. 6-8). The scarring
of the broad faces may be
in cases the result of use
as anvils. Tt is worthy of
special note that some of
the flatter hammers have
been used as rubbing
stones or mullers.

Certain discoidal exam-
ples have beveled periph-

12,) arve identical with the stone-

' working hammers of North America., All the above-described forms
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for most important and constant needs, tend to show in no uncertain
manuer that they were merely the rejectage ol flake-making cast
aside as of no particular value.

. Feeling that the settlement of the questions here raised is ol con-
sulurﬂ_blu 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 Argm_ltim_- coast were gathered from gravel banks in the suburbs
of Washington and subjected to tests which were, however, not
altogether satisfactory for the reason that the lml:bies-were of quartz,
most of them much flawed, or of quartzite, often tough, coarse- |
grained, and partially disintegrated. They were much more difficult
to flake than the more homogeneous and fine-grained pebbles of the
Argentine sites.

ir .
1

Fia. 21, The principal percussive methos of stone faking. @, The unvil method. b, The free

_'Imml. method.

Proceeding on the theory, well supported by the facts just recited,
that the principal object of the chipping work on the shore-land sites
o5 suitable for knives, scrapers, and projectile

was the making of flal
yoints, and recognizing no other ideal toward which the aboriginal |
onfined entirely to the |

work could have been directed, effort was ¢

produetion of such flakes. The pebble, held firmly between the
thumb and fingers of the loft hand, was set vertically on the anvil-
stone and struck sharp blows with the hammer held in the right
hand (fig. 21). This process was in occasional if not very cominon
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
d a considerable degree of specialization of the imple-

carrying forwar
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{ Actual size)
PEBBLE NUCLEI

Forms resulting from attempts to rodice fakes of a size suitable for use as implements: b, e, d. 1.,
b, k, made by W. H. Holmes from Washington

from the Hridlitka Argentine col potion; a, &, f; 0
pebbles.
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CHrepEp 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 presum-
ably from outerops in the hills to the west. Occasionally small masses,
apparently nuelei from which fragments and flakes have been broken
off, are encountered along the coast, and one specimen of this kind

Fia. 27. Nucleus of quartzite from which flakes have Fra. 25. Arrow pMnts of quartzite,
been removed. (1 actual size.) Campo Peralta. (#actual size.) Campo Peralta.

weighingseveral pounds was brought away by Doctor Hrdli¢ka (fig. 27).
These quartzite objects oceur 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—

F1c, 29. Quartzite serapers of duck-bill type. a, b, ¢, Campo Peralta, o, Necochea.

the refuse of local chipping. Examples are illustrated in the accom-
panying figures. The 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 prob-
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use, as mortars, pestles, mullers, and hammer-stones, in intimate asso-
! 5 .
eciation with the dark-colored and the light-colored stone implements

deseribed above, made of
local materials, chiefly
quartzite and sandstone.
Their form in cases 15 so
highly specialized and
typical as to enable us to
say with confidence that
the makers were well ad-
vanced in the arts of bar-
barian life, and no good
reason appears in the
manner of their oceur-
rence or in the specimens
themselves for assuming
that all do not pertain to
the same or to kindred
peoples and to the sameor
approximately the same
time. Hammers or club-
heads, which may have
served in the domestic
arts or in war and the
chase are illustrated in
figures 13 and 14. Two
mortars, one a block of
quartzite with a shallow
depression in the upper

Fig. 31. Plano-convex hladesof white quartzite, showing the
carefully chipped convex faces and the profiles. (} actual
gize.) Campo Peralla, a, Neatly chipped and thin. &,
High back and of reject type. ¢, Curved edge carefully
chipped. d, Both edges carefully chipped.

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

F16.82, a, Narrow high-backed blade of quartz-
Ite. (i} nctual size.) Laguna Malacars. b,
Bpikelike form of quartzite. (§ actual slze.)

Playa Peralta.

pestle 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 13
inches thick. The flat faces, toward
the middle, are somewhat smoothed
by use. The feature that distin-
guishes this from kindred utensils
is the narrowing to a point at one
end. Another specimen of similar
type, butsmaller, isrepresented by a
largefragment. A cylindrical pestle

with a tapering top, made of the same stone as the above, is shown in
figure 34; this is 7} inches long and 38 inches in diameter and is
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ARROWHEADS OF JASPER AND AGATE

From the vieinity of San Blas,

{3 netunl size)
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———— e —

]

(§ actual size)

PLANO-CONVEX KNIFE BLADES

From three widely scparated groups: o, b, ¢, from the const-pebble proup; d, £, f, from the white
quartzite group; g, k, i, from southern Patagonin ( Hatcher colleetion).  (See fig, 31.)
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Bolas-stones of globular and ovoid forms are widely 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 distinet cultures—cul-
tures, however, not differing very decidedly in grade, and presenting,
as indicated above, numerous features in common. :

That the aboriginal cultures of Argentina represented by the avail-
able collections are not separated by wide differences of culture grade
and time is strongly suggested by the presence throughout Argentina
of at least two flaked implements of highly specialized type, the plano-
convex knife blade and the duck-bill scraper. In plate 14 are shown
photegraphic reproductions of three bevel-edge knives (a, b, ¢),
belonging to the coast-pebble group and made of black-pebble teshoas;
three of the same type of white quartzite from the white quartzite
group (d, e, f); and three from Patagonia (Hatcher collection)
(g, b, 7). The duck-bill secraper is of almost universal occurrence,
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
utensils of ordinary types and weapons of well-specialized forms may
be variously interpreted. Tt may be thought to indicate a well-
advanced people of general distribution quite distinet 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
and activities.

The writer 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 and so limited rela-
tively to the extent of territory the materials at hand, that the
archeologist can not assume to reach definite and final results with
respect to the peoples concerned, but it seems safe to conclude that
iaitr}:c?iil;is%fgi;ﬂnt tI:leS or racial groups may be represented, there

ry evidence that the cultures were widely separated

from one anotherhin grade or essentially distinet from the culture of
the tribes occupying the region in historie times.
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Besides we should also inquire as to “:'FII.EI'E 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 ]:}Eﬂl:}l.
Can we explain the manner in which a people oceupying a Pl_mue:ne
horizon, for example (which, to accommodate these mhah}tants,
must have had for the time a suitable land surface), nbtn.mraf:l a
supply of pebbles belonging in underlying be@s_of an earlier penﬂ_[l,
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 Blanea !

Questions like these can readily be asked, but not S0 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
in recent centuries, under conditions corresponding in all essen-
tial respects with those of the present day. Nothing short of per-
fectly authenticated finds of objects of art in undisturbed forma-
tions of fully established geologic age will justify science in accepting
the theory of Quaternary or Tertiary occupants for Argentine.

The writer has pleasure in observing that Dr. Félix 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.t

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 pam-
phlet just received from Doctor Ameghino? describing a series of
similar specimens collected by him while examining this same bar-
ranca in company with Doctor Hrdli¢ka. Considering the nature of
the specimens and the manner of their occurrence, the observations
and interpretation of Doetor 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 frag-

! Ountes, Félix F., Sobre una facies local de
de La Plata, xvi, Buenos Adres, 1009,

__*Ameghino, Florentino, La industria de
Buenos Aires, 1910,

los instrumentos neoliticos Bonaerenses; in Revista del Musen

la pledra quebrada en el miccens superior de Monte Hermoso,
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in the above statement, presenting all gradations in Ithe mnditin_ns
of their preservation and ranging from those that were light and fragile
to those that were hard, heavy, and completely petrified. _

The thoroughly petrified bones of q,mm:ds be!anged to extinet
species (Platyonyz, Secelidotherium, Uﬂiﬂﬂ'iiycfﬂﬁh'erwm, Hydrocherus
suleidens, Dasypus sulcatus, Antilope magquinensis, ete.)? i

As to the human skulls, it seemed to Lund that they indicated two
different races, ‘“some being smaller and relatively well-formed, and
others larger, but of a most unfavorable (d'une forme fiﬂs plus désa-
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, Rﬂccaries,
and pacas, doubtless of species that are still living, but with them
were teeth and bones of the Platyonye, Chlamydotherium, Hoplo-
phorus, 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
& 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 discov-
eries, to the secretary of the Instituto Historico Brasileiro.*

P —

VLiitken ramarks that this cave was, without doubt, the Lapa Vermelha.

2 Liitken remarks, however, that of the above the antelope was shown to be the Cerous simplicicornis, a
apecies still living, and that the Hydrocheris “aulcidens™ 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

* At han mener at have anfgrt nok #il at vise, ot de ikke cro tilstraekkelige il at tjene som afgjgrende
Dokumenter { Speirgsmaalet, hvorvidt Menneskot var samtidigt eller ] med de undergaaedao Dyrelormer,
hvis Levninger ere ophevarede | Brasiliens yngste Jordlag. "

¢ Carta escripta da Lagoa Santa (Minas Geraes), a0 8r. 1°, Seeretario do Instituto, pelo soeio honorario,
Br. Dr. Lund, In Revfsta frimensal de Mistoria ¢ Geographfa, 1v, 1842, Rio da Janeiro, 1848, pp. 80-87: and
Carta do Dr. Lund, eseripta da Lagon Santa (Minas Geraes)a 21 de abril de 1844; ibid., v, 1844, pp. 334-342,

Theso lotters are also Elven in transiation by Lacerda, in the Afémoires de fa Société d' A nihropologic de Paris,
&%= sér., m, Paris, 1875, pp. 522-535; and the earlier one i3 reforred to In the following: Kéliner Zeitung,
Sept. 0, 1842, Amer. Jour. Sel., XLV, New Haven, 1843, p. 277; Edinburgh New Philos. Jonr., XXXV,
1844, pp. 38-1; L' Inatitus, x, 1842, p. 350: Newes Jahrb. fiir Min., Stuttgart, 1843, p. 118; Proc. Acad. Nai,
el Phila,, m, 1844-5, Phila., 1848, pp. 11-13.

All quotations here are translatlons from the originals in Portuguese,
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encountered others of animals whose species are still living. T hese
latter showed unequal states of preservation, according to their age,
some of them hardly differing from fresh bones, while others approxi-
mated the submetallic state previously referred to; the majority,
however, showed alterations intermediate between these two ex-
tremes. A similar difference, but less considerable, was also noted
in the human bones, proving undeniably the inequalities in their ages;
but all presented sufficient alteration in composition or texture to
indicate a considerable antiquity, so that, should they lose the right
to serve as evidence of the coexistence of man with the great
extinet species of terrestrial mammals, they would still retain suffi-
cient interest from the latter point of view. . .

““The researches of the European naturalists have demonstrated
that none of the great species of terrestrial mammals whose bones are
found in true fossil state have lived in historic times and that conse-
quently the date of their extinetion is further back than 3,000 years.
Applying these results to the extinet species of Brazil, the bones of
which present the same state of preservation as those of the extinet
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, prineipally in relation to the time required for its con-
summation, 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 undoubt-
edly anterior to the historie 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, T can fix the
place which the individuals to whom they belonged should oceupy
1n upthmpulng}r. The sloping forehead, the prominence of the zygo-
matic bones, the facial angle, the form of the jaws and nrhita., all
assign these skulls a place among the most characteristic of the



; - I | .
] .














































4 T
" " - [
]
o }
] T A .






















¥ ]













BUREAU OF AMERICANM ETHHNOLOGY BULLETIN 52 PFLATE 17

A LAGOA SANTA SKULL. (AFTER SOREN HaNSEN)
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Deputies and one of the most deserving men of Arg&ntinﬂ,,.dﬂes 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 dis-
turbed or even wholly rearranged.

The incomplete condition of the two erania under consideration
and their isolated position indicate a reinterment. The depth at
which they were found, in the unstable deposits of a powerful river,
i1s a factor of but little chronologic value. The artificial deforma-
tions 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 speci-
mens 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 areat
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 GBHEI;.E"A.TIGN'E

In 1875 F. Ameghino reports the second find of fossil human bones
m Argentina.® He 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 Quater-
nary terrane. I found some of these in the presence of Prof. G. Ra-
morino and of many other persons, mingled with a great quantity of
charcoal, baked earth, burned and striated stones, arrow points, hint

! Compare chapter on Homo pampEs, p. 250,

3[n hiz Notas sobrs algunos féailes nuevos encontrados en In forn i
. : i i » Mercades, 1875 {
in the Journal de Zoologie, Parls, 1875, pp. 627-524. e T R
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SKULL OF FONTEZUELAS. (AFTER SOREN HANSEN)
























Oy e, TLET ' I’ ]
) I & ] H ! T r 1 a 1711
. S - R [= . =
L M | s | & ==} i 4
g Ll “E R T ATl
| LB 1 L. (| k 'Ra BT



















: 4
I L l i) wiird U i L
1 )
I SRRET ¥
t - 1
T TEL Wi Feaim Y
% | 1










]
1 T ¥ 1 v
\ 4 fl - J ¥











































| | L
I ] 5 # ]
1
q I
















TIN 52 PLATE 22
BEUREAL OF AMERICAN ETHNOLOGY BULLE

rg 9

a il**

-
L)

HUMAM SKELETON IN SITU, MEAR SOTELO
Found by Hrdlidka in the loess of a barranca, G feet (2 meters) below the surface.
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Skull 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 pellicle of
grayish-white calcareous matter and a less pronounced deposit of the
same nature 1s seen all over the ventral surface. The bone on frac-
ture 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
part 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. Owejero skull No. 2 (sida view).

the depth of the most pronounced of these grooves does not exceed
1 mm.

The parts present include the frontal (damaged), t.Im_l:u‘gvr part of
the right and a small part of the left parietal, the right t.mup?rnl
(defective) and a part of the left temporal with the 111:151:{:-1(1, I'he
specimen is well reconstructed, so far as it goes, from 13 pieces; the
right squama is restored in mastic. _ : _

The skull was of moderate feminine dimensions, and in form is
either highly mesocephalic orsomewhat brachycephalic, and of medium

height.
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BARRANCAS AT SOTELO

These harrancas are west of Gramilla, in the valley of the Rio Dules de Santiago. Hl:'r::‘_h‘- F]'L’I?Wﬂ f‘; Ja'lw-
hone of & commeon horse, buried in eolian loess 9 feet (3 metoers) below the surface. len foumn ,1;(1?5!
front end of the bone extended into the bank 7 inches (18 cm.), the rear end 3 inches (8 cm.), so that

the angle only was exposed.
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MALACARA (OR MORO) SKULL NO. 1
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MALACARA (OR MORO) SKULL NO. 1
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e ———————————————

MALACARA (OR MORO) SKULL NO. 1
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MALACARA (OR MORO) SKULL NO. 2 (“*HomMo SINEMENTO,” AMEGHINO)
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MIRAMAR (LA TIGRA) SKULL. (AFTER LEHMANN-MITSCHE)

Type of Homo prmpais (Ameghing).
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—

MIRAMAR (LA TIGRA) SKULL. (AFTER LEHMANN=MITSCHE)

Type of Homo pampois { Ameghine). The soparate portion of the upper Juw iz missing.
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FOSSILIZED PATAGONIAN SKULL FROM VICINIT
RIO NEGRO

Thifs gkl (37a SAL198. 17 732 >
skull (No. 264129, U. 8. Nat. Mus.j, lateral and top views of which are here shown, is marked by
a slight Aymara-like deformation, ! arkad by

Y OF VIEDMA, ON
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 al Mo o - L5

b
SKULL OF HOMO PAMPAUS (o) AND PATAGONIAN SKULL (¥

Rear views. a, From Mirnmar (altor Lelimann-Nitsehe); b, No. 264120, U. &, Nat.
Mus., marked by slight A ymarg-like deformation.
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i
TWDO PATAGOMNIAN SKULLS

&, recent, and b, fossilized, but of no great antiquity (though probably pre-Columbian)

¥ (Ll | » markad
by Aymara-like deformation in minor degres.



BUREAL ©Q AMERICANM HNO X
= Loay 1 Fl E 4

b
BERUVIAN () AND PATAGONIAN (%) SKULLS

Both slulls are in alveslo-condylinn plane.

. Bhowing A ymara-like deformation in 5 slight degree. :

¥, Probably pre-g walurnhinn, from near jedma, showing Avmars-like doformation in a minrked
' { From same Series ns gpecimen o pl. 37 and skull bon pl. 3)
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FLATE 44

BULLETIN 52

BUREAL OF AMERICAN ETHMNOLOGY

NECOCHEA SKULL NO. 5008

(Posed approximately in the alveslo-condylar plane.) (In Museo Naclonal, Buenos Aires.)

Third example of Homo pempeus of Ameghino,
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BUREAL
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(AFTER

5008.
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NECOCHEA
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Here ara shown the exposed walls of the Pampean terrane and :1!!1_.1".11:7:.1J the drain leading to tha
: sumpy, or well, and the pumping machinery closs to the side walls of the gate

Hero are shown the weall

3 of the Pampean formation and alluvinm st
Hoor had bean i3

; : : J | exposed after the eonorote
id, with the sump and pumping m-.u:-r:nutr_-.- i

as in the view abaove,
EXCAVATION FOR DRY DOCK

(From original photographs in ofice of C. H. Walker & Co., Buenos Adres.)
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THE ORIGINAL OF THE “DIPROTHOMO" SKULL
Fosed with the nasion-brepma ]]|]:|.m: approximated to that of anothe
brogma dismeter s of {

r Indian skull, in which the nasion-
e sume value, and which shows for

n-relation to this specimen.
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[ =

K

THE ORIGINAL OF THE "“DIPROTHOMO" SKULL

Top view; fragment posed as in plato 49.
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B o i

MODERMN INDIAN SKULLS -GLABELLAR REGION
anian (Mo, 2620149 o Pemvian (Mo, 24141), all
hellar roeton. to the Diprofhome speciimen.

-II ‘_" '\'I:I I'I'l.
and malars are occluded.

(Wo., 243672 b, I
Comparabie, wi

vimol pecondd ylar planc; the i A 1 FLL
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MONTE HERMOSO FEMUR

From photographs of the original.
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mals. Yet, on closer view it is seen to present several rather singular
features, which seem to bring it into some relation with the human

thigh bone. The principal of
these features are a rvelatively
long median condyle; a supra-
trochlear fossa; a torsion of the
shaft; a trace of backward bend
of the shaft; and a very percepti-
ble bend of the same, above its
middle, outward. These few fea-
tures are mainly responsible for
the identification of the bone as
that of a precursor of man and
they demand therefore careful
consideration.

Detailed study and compari-
son.—The shaft of the Monte
Iermoso femur is rather plano-
convex in shape, its postero-
medial surface being flat. The
lateral edge is sharper than the
medial, owing to its correspond-
ence with the downward exten-
sion 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

Fra. 51, The mMonta Hermaosn femur. EPhntﬂRmphs from nrip:inn*!.}

half of the bone, while a bend backward above the middle, charac-

teristic in general of human

and to a less degree of other primate
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