CHAPTER II

ARRIVAL OF THE PRE-CHELLEAN FLINT WORKERS DURJNG THE THIRD
INTERGLACIAL — GEOGRAPHY, CLIMATE, AND THE RIVER DRIFTS
— PRE-CHELLEAN FLINT INDUSTRY —THE PILTDOWN RACE —
MAMMALIAN LIFE — CHELLEAN AND ACHEULEAN INDUSTRIES —
THE USE OF FIRE — THE SECOND PERIOD OF ARID CLIMATE — THE
NEANDERTHAL RACE OF KRAPINA, CROATIA

Tue geologic epoch of the arrival of the Pre-Chellean flint
workers in western Europe is by far the most important and in-
teresting one before the prehistorian.  Upon it depends the ques-
tion of the duration of the Old Stone Age, the date of appearance
of the Piltdown and of the Neanderthal races, and the whole
scquence of climatic and geographic changes surrounding the
carly history of man. After weighing all the evidence very care-
fully, the balance of opinion scems to sustain the view that this
epoch should be placed after the close of the third glaciation and
before the advent of tht fourth, that is, during the Third Inter-
glacial Stage.

Penck cstimated that the third warm interglacial stage®
opened about 100,000 years ago and lasted between 50,000 and
60,000 years. According to the theory that we have adopted in
this work, the Third Interglacial and Fourth Glacial ,embraced
the entire period of Lower Palxolithic time, a period of from
70,000 t0 100,000 years, much longer than that of Upper Palzo-
lithic time, which is estimated at 16,000 to 23,000 years.

GEOLOGIC ANTIQUITY OF THE BEGINNING OF THE STONE AGE

Attention should first be called to the fact that, preceding the
cpoch we have now entered, the glacial and interglacial forces
* ‘This stage is known as the Idoetisn or Diirntenian of Geikie; it is the Riss-Wirm

of Penck's terminology and the Sungamoen of the American glaciologists.
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108 MEN OF THE OLD STONE AGE

operating over the great peninsula of western Europe had left
their impress chiefly on the glaciated arcas and only to a minor
degree on the frec, non-glaciated areas. Until toward the close
of Third Interglacial times no traces of northern much less of
arctic forests and animals are discovered anywhere, except along
the borders of the ice-fields. It would appear as if the animal
and plant life of Europe were, in the main, but slightly affected
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Fi16. 52. Human types and culture stages of the last third of the Glacial Epoch. Theo-
retic estimates of the geologic and time divisions and introduction of human races during
the Third Interglacial, Fourth Glacial, and Postglacial Stages (sce Fig. 14, p. 41).
Prepared by the author with the aid of C. A. Reeds.

by the first three glaciations. We cannot entertain for a moment

the belief that in glacial times all the warm flora and fauna mi-

grated southward and then returned, because there is not a

shred of evidence for this theory. It is far more in accord with

the known facts to believe that all the southern and castern forms
of life had become very hardy, for we know how readily animals
now living in the warm carth belts are acclimatized to northern
conditions.

If, on the other hand, we depend solely on the testimony of
the life conditions, we might conclude that the Pre-Chellean flint
workers reached western Europe either in Sccond Interglacial
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times, or during the third glaciation, or again during Third In-
terglacial times. Let us consider this evidence of the fossil
mammals more closely.

In favor of the theory that the Pre-Chellean culture is as an-
cient as Second Interglacial limcs, we should consider the fact
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Fic. 53. Distribution of the principal Pre-Chellean and Chellean industrial stations
in western Europe, .
that in several localities palwoliths of Pre-Chellean if not of
Chellean type have been recorded in association with the re-
mains of a number of the more primitive mammals which we have
described above as characteristic of Sccond Interglacial times
For example, at Torralba, Province of Soria, Spain, there has
been discovered! an old typical Chellean camp site, containing
abundant remains of the broad-nosed rhinoceros and of the south-
crn mammoth, mingled with the remains of other mammals of
very ancient type, identified as the Etruscan rhinoceros amd a2



110 MEN OF THE OLD STONE AGE

Steno’s horse.  Again, along the River Somme, near Abbevilie, in
the gisement du Champ de Mars? it is said that Pre-Chellean and
Chellean implements have been found in association with the
Etruscan rhinoceros, Steno’s horse, and very numerous specimens
of the sabre-tooth tiger and of the striped hyxna. Morcover, in
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Fic. 54. Western Europe during the extension of the ice-fields and glaciers (dots) of the
Third Glacial Stage—a period of continental depression believed to have been less
extensive than that of the Second Glacial Stage (sce Fig. 25, p. 65). The line from
Scandinavia to northern Africa corresponds to the section shown in Fig. 13, p. 37.
Drawn by C. A. Reeds, after Geikic and Penck.  (Compare Fig. 13.)

Piltdown, Sussex, Pre-Chellean flints and the Piltdown skull are
said to have occurred in a layer containing a rhinoceros which
may be identified with the Ftruscan. If these very ancient
species of animals are rightly recognized and determined, and if
they are truly found as reported in close association in the same
layers with Pre-Chellean and Chellean flints, the evidence may
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be.considered as quite strong that the beginning of Chellean cul-
ture dates from Second Interglacial times; unless, indeed, it should
prove that these primitive species of mammals survived into
Third Interglacial times in certain favored districts.  We should
also consider the possibility that these more ancient animals, the
sabre-tooth tiger, Steno’s horse, the Etruscan rhinoceros, and the
giant beaver, did not really belong in the same layer with these
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Fi1c. 55.  Excavation at Chelles-sur-Mame, the Palzolithic station where Chellean flint
implements were first discovered.  We observe the very close, regular, and unbroken
succession of the geological layers containing the Chellcan, Acheulean, and Mousterian
flints.

old palwoliths but were accidentally washed into this layer from
other more ancient deposits.  As a rule, it is the most recent
animals which establish a prehistoric date, because we know that
a palwolith cannot be older than the most recent mammal with
which it occurs.

The record of the three early glaciations is not fully written
in the animal and plant life, but it appears to be found in the
river channels.  Both in England and France these channels at-
test flooded conditions during the carlier glaciations, in which large
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quantities of gravels and sands were transported, and it is of these
materials that the ‘high terraces’ were built up. It is chiefly
the geologic evidence which establishes the Pre-Chellean date.

Geologic and climatic lines of evidence in France indicale
that the Pre-Chellean culture is first witnessed during the begin- -
ning of Third Interglacial times. This is the opinion of Boule,
Haug, Obermaier, Breuil, Schmidt, and many other geologists
and archmxologists. That the first Paleolithic flint workers found
their way into western Europe during the early part of Third
Interglacial times is consistent with our observations on the se-
quence of climate, on the formation of the ‘low river terraces,’
where paleoliths of the earliest type occur, as well as with the
general succession of mammalian life throughout the climatic
changes of this interglacial period. It would appear, in explana-
tion of the facts cited above regarding the fossil mammals, that
when the Pre-Chellean flint workers cstablished their camps along
the valley of the River Somme in northern France a very genial
climate prevailed in this region, favorable even, as we shall see,
to the survival of some of the Pliocene types of mammals, such
as the sabre-tooth tiger and the Etruscan rhinoceros.

During the carly part of the Third Interglacial Stage the cli-
mate, so far as we can judge by the unchanged aspect of the
animal life, remained of the same warm tcmperale character.
Two only of the surviving Pliocene forms, namely, the sabre-
tooth tigers and the Etruscan rhinoceroses, became rare or extinct.
Irom evidence afforded in Kent’s Hole, Devonshire, Dawkins is
led to believe that the sabre-tooth tiger survived in Britain until
Postglacial times. All the rest of the animal world, both the
African-Asiatic and the Eurasiatic mammals, continued to flourish
throughout western Europe.

Not until the latter part of Acheulean times do we discover
proofs of a decided change of climate; in the approach of arid
conditions similar to those of the steppes of western Asia there
was a rencwal of the great dust-storms and depositions of ‘loess,’
such as had previously occurred toward the close of Second Inter-
glacial times; this was followed by the still colder climate of the
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fourth glaciation, which corresponds with the closing period of
Lower Palzolithic culture.

The evolution of the Pre-Chellean into the Chellean and
finally into the Lower Acheculean palaoliths certainly occupied a
very long period of time if we assign it mercly the 50,000 or 60,000
years allotted to the Third Interglacial; but even this allotment
seems far too long when we observe the relatively limited depth
of the river deposits in which these flint cultures succced each
other. For we cannot fail to be impressed by the regular and
very close and unbroken succession of the geologic layers contain-
ing the Chellean and Acheulean artifacts. (Sec Fig. 35.)

None the less it follows that a long lapse of time must be
allowed for cach culture period, and for the advance in technique.?
It is this wide distribution that has enabled the de Mortillets
(father and son), Capitan, Rivitre, Reboux, Daleau, Peyrony,
Obermaicr, Commont, Schmidt, and others to cstablish in vari-
ous parts of Europe the main stages of the industrial evolution
of the Old Stone Age, or Lower Paleolithic.

SuBpIvISIONs OF THE Lowrr Pavaxovitnic CurLTures®

MousTeRIAN.  Late industry of the Neanderthal races. Extensive use of
the ‘flake.’ )

Late Mousterian. La Quina scrapers, small ‘coups de poing,’ and bone
anvils, closing with the Abri Audit culture.

AMiddle Mousterian. Culmination of the Moustcrian ‘point’ finely flaked
and chippzd on one side, the best examples approaching the Solutrean
perfection of technique,

Early Mousterian. Heart-shaped ‘coups de poing’ and Mousterian flake
‘points’ and flake scrapers. '

Acieureas, Early industry of the Neanderthal races. Extensive use of
the nodular core.

Late Acheulean. Miniature ‘lance points’ of La Micoque type, triangular
‘coups de poing,” and flint flakes of Levallois type.

Middle Acheulean. Pointed oval ‘coups de poing,” much lighter than the
Chellean types, and small implements similar to the Chellean but
much improved in workmanship.

Early Achenlean. Broad oval ‘coups de poing’ much more symmetrical
than the Chellean but still rather heavy, Small types.

* Modified after Schmidt.
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CHELLEAN.

Late Chellean. Long pointed ‘coups de poing,’ in most cases flaked on
both sides, with little of the crust of the nodule adhering and the edges
still unsymmetrical. First appearance of the oval ‘coups de poing.’

Early Chellean. First appearance of ‘coups de poing’ of almond shape.
Small implements, inciuding scrapers, planes, and borers, All imple-
ments unsymmetrical and with uneven edges.

Pre-CnerLeAN. Probable industry of the Piltdown and of the (Pre-
Neanderthaloid) Heidelberg races. Use of chance and accidental
forms. Forms partly accidental; retouch limited to the few strokes
necessary to give a point or edge to the tool, or to allow a firm grasp
(protective retouch). Prototypes of ‘coup de poing’ formed of flint
nodules with crust only partially removed,

If we suppose that the Pre-Chellcan flint workers arrived
in Europe not earlier than Third Interglacial times, we can ex-
plain all the gradations in the evolution of their implements in
connection with the changes of climate and of animal life which
the geologic and fossil deposits reveal, especially in the valleys of
the Somme and of the Thames.

If, on the other hand, the Pre-Chellean is dated in Second In-
terglacial times,* it carrics this culture back another hundred
thousand years and involves our prehistory in great difficultics.
First, there is no proof whatever that the Pre-Chellean and Chel-
lean flint workers lived during the period of the formation of the
*high river terraces’ of the third glaciation, for no Palxolithic
flints have ever been found buried in the sands or gravels of the
‘high terraces.” The occurrence of archaic flints on the ‘high
terraces’ of the Somme and of the Seine is in superficial gravel
beds which were deposited long after these ‘terraces’ had been
cut by river action ; this is best seen in the Somme, where archaic
flints occur alike in the gravels deposited upon the ‘low,” ‘mid-
dle,” and ‘high terraces.” Second, there is no proof that the
Pre-Chellean and Chellean flint workers passed through the cold
climatic period of the third glaciation; nowhere in Europe have

* The weakness of Penck’s arpument for placing the Chellean in the Second Inter-
glacial was exposed by precise observations of Boule® and Obermaier® in the Alps, the
Jura, and the Pyrenees.
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any records been found of their camps or stations in association
with the cold fauna or flora of Third Glacial times. Third, the
geographical evidence is equally at variance with the theory that
the Pre-Chellean flint workers entered Europe during the Second
Interglacial Stage, for we know positively that in many of the
great river-valleys of Europe, especially those surrounding the
Alps, the rivers were at much higher levels than at present and
that they were transporting the materials out of which the ‘high
terraces’ were being formed or cutting these ‘terraces’ down by
crosion.

In other words, the geography of Europe in First and Second
Interglacial times was very different from what it is at present;
most of the river-valleys were broader and less deep; some of
them had been eroded to a point below their present levels and
had begun to silt up in alluvial deposits. In Third Interglacial
times the river geography of Europe was substantially as it is
to-day, although the coast-lines werc still very different.

When Pre-Chellean man appeared, we shall see that the
river-valleys of the Somme and Marne, in northern I'rance, as
well as of the Thames, in southcastern England, were closely
similar to what they are at present in respect to their water-
levels; in other words, the inland geography of Europe in the
north in Chellean times and in central and southern France in
the immediately succeeding Acheulean times was very much like
it is at present. The superficial characters of the valleys were
diffcrent; the streams in Chellean times flowed through gravels
and sands, partaking ol a glacial aspect; one or more of the
‘river terraces’ composed of sands and gravels were still sharply
defined, for the soft covering of ‘loam’ and alluvial soil from
the surrounding uplands and hills had not yet washed down to
soften the outlines of the ‘terraces.” Neither were the ‘terraces’
covered with the newer deposits of ‘loess.’
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Fic. 56. Restoration of the geography of western Europe during the Third Interglacial
Stage, showing the ancient land areas (dots) and the ancient river channels now
submerged by the sca.  Modified after Avebury’s Prehistoric Times by permission of
Henry Holt & Co. The six white crosses (X) indicate the location of the principal I're-
Chellean stations of Piltdown on the Ouse, and Gray’s Thurrock on the Thames,
in England; of Abbeville, on the north bank,and St. Acheul, on the south bank of the
Somme, and Chelles on the Marne, in France; and of Helin in Belgium. Tt will be
observed that the English stations are separated from the others only by the ancient
broad valley corresponding with the present English Channel.
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SECULAR CHANGES oF CLIMATE IN LowEkrR PAarzourtinc TIMES

We find evidences of four climatic and life phases during the
long period of Lower Palxolithic evolution, as follows:

4, Cold Moist Climate.—Advent of the fourth glaciation. Arrival of the
‘full Mousterian’ culture and of the Neanderthal race in Belgium and
France. Repair of men to the warmer shelters, grottos, ind entrances to
the caverns.  Final disappearance of the hardy Merck’s rhinoceros and the
straight-tusked elephant. Arrival of the tundra fauna, the reindeer, the
woolly mammoth, and the woolly rhinoceros. Refrigeration of western
Europe as far south as northern Spain and Italy. Wide distribution of
cold alpine, tundra, and steppe mammals all over Germany and France, and
into northern Spain. Cold tundra flora in the Thames valley, and at Hoxne,
in Suffolk. Migration of the tundra mammals, the reindeer, mammoth,
and rhinoceros all over southern Britain, Belgium, France, Germany, and
Austria,

3. Arid Climate in Western Europe—Period of the close of the Acheulean
culture; some of the flint workers sccking the shelter of cliffs and approach-
ing the entrances to the grottos during the cold season of the year. A dry
steppe climate, prevailing westerly winds, and deposits of ‘loess’ all over
northern France and Germany.- Appearance of the first Neanderthaloid
men in Krapina. Croatia. Cool forest flora in the region of La Celle-sous-
Moret near Paris, followed by depositions of ‘loess’ and increasingly cool
and arid climate. Early Mousterian industry. Disappcarance first of the
more sensitive pair of Asiatic mammals, the hippopotamus and the southern
mammoth (E. trogontherii) ; persistence of the more hardy, straight-tusked
elephant (E. anliguns) and the broad-nosed rhinoceros (D. merckis).

2. Continued Warm Temperatz Period.—Time of the Chellean culture
found at Chelles, St. Acheul, Gray’s Thurrock, Ilford, Essex, and southward
in Torralba, Spain. Abundance of hippopotami, rhinocerosés, southern
mammoths, and straight-tusked elephants in northern Germany at Taubach,
Weimar, Ehringsdorf, and Achenheim. Rare appearance of sabre-toolh
tigers. Temperate forest and alpine flora of Diirnten and Utznach, Switzer-
land. Early Achculean culture widely distributed over all of western
Europe.

1. Early Warm Temperate Period.—The warm climate of the Pre-Chel-
lean culture period, as seen in the valleys of the Somme, of the Thames, and
of the Seine near Paris, favorable to the southcrn mammoth and the hip-
popotamus. Apparent survival of the sabre-tooth tiger and the Etruscan
rhinoceros in favored regions, A warm temperate forest flora in La Celle-
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sous-Moret ncar Paris and in Lorraine. Arrival of the Pre-Chellean flint
workers and of the Piltdown race in southern England.

It is belicved that the climate of Third Interglacial times when
it reached its maximum warmth was again somewhat milder than
the present climate in the same region. In the Alps the glacicrs
and the snow-line retreated oncc more to their present levels.
The periecd opencd with humid continental conditions. The
arcas left bare by the ice were gradually reforested. A picture
of the climate in this warm period is presented in the region near
Paris in the so-called #uf de La Celle-sous-Moret (Seine-ct-Marne).
This tufa, which is a hot-springs deposit, overlics river-gravels of
Pleistocene age.” The lower levels of the tufa contain the syca-
more-maplec (Acer pseudoplatanus), willows, and the Austrian pine,
indicating a temperate climate. Higher up in the same deposits
we find evidences of increasingly mild temperatures in the pres-
ence of the box (Buxus) and not infrequently of the fig-tree; the
Canary laurel (Lawurus nobilis) is somewhat rarer and both it
and the fig indicate that the winters were mild, because these
plants have the peculiarity of flowering during the winter season ;
we infer, therefore, that the climate was somewhat milder and
more damp than it is in the same region at the present time.
The mollusks also indicate greater equability of climate. These
deposits are believed to correspond with the period of Chellean
and early Acheulean industry.

The plants in the highest levels of the same tufa, however,
indicate the advent of a colder climate and also connect this
with the Acheulean culture stage through the presence of Acheu-
lean flints. The deposit of tufa is covered by a sheet of ‘locss’
corresponding with the return of an arid period in late Acheulean
times, in the very heart of northern France. Thus we have a
record in the region near the present city of Paris of three cli-
matic phases, which are also more or less completely indicated
in deposits to the north along the River Somme and in the valiey.
of the ancient Thames.

In western France we again interpret the fossil flora of Lor-
raine as belonging to the cooler closing period of Third Intergla-
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cial times and to the advent of the fourth glaciation, for here
the most northern varieties of the larch (Larix) and of the moun-
tain-pine (Pinus lambertiana) predominate,

The clearest view of the contemporary alpine forests is found
ncar Ziirich in the lignitic deposits of Diirnten and of Utznach,
which are so characteristic of the temperate period of the Third
Interglacial Stage that Geikie has proposed to call this stage the
Diirntenian® It was, we recall, at Diirnten that "Morlot® found
the first proofs of a warm or temperate interglacial flora, between
the deposits of a retreating glacier and those of an advancing
glacier; for Diirnten is well within the region which was covered
by the vast ice-ficlds both of the third and fourth glaciations,
The forests which flourished there in Third Interglacial times
were similar to those now found in the same region, consisting of
the spruce, fir, mountain-pine, larch, beech, yew, and sycamore,
with undergrowth of hazel. With this hardy flora are associated
the remains of the straight-tusked elephant, of Merck’s rhi-
noceros, of wild cattle, and of the stag; another evidence for our
opinion that all these Asiatic mammals had become habituated
to the cool temperate climate of the north.

Lrre ox TtonE RivEr SoMME FROM PRE-CHELLEAN TO
NroLitHic TIMES

The borders of the River Somme at St. Acheul give us a vista
of the whole story of the succession of geologic events; the great
changes of climate, the procession of animal life, the sequence of
human races and cultures. Here Commont'? has found the key
to the history of this entire country and enabled us to parallel
cvents here with those occurring far away in Taubach, on the
borders of the Thuringian forest, and at Krems in Lower Austria,
as studied by Obermaier. This is because the ‘older’ and ‘newer’
loess periods, the succession of climates and of mammals, and
the development of human cultures were all not local but con-
linental events. The purcly local events are found in the kinds
of gravels and soils which washed down over the terraces.
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It is very important first to clearly picturc in our minds ard
understand the geography of the Somme at the time of the arrivi|l
of the Pre-Chellean flint workers. It appears certain that all
three of the old river terraces composed of limestone had been
cut long before and that the river had already reached the bottom
level of the underlying chalk rock.! The higher terrace, then as
now, was 100 fcet above the Somme, the middle terrace about
70 feet, and the lowest terrace extended from a height of about
4o feet down undernecath the present river level (see Fig. 59).

Fi1c. 57. Three ancient river terraces (I, IT, TIT), on the west bank of the Connecticut
River in Vermont, believed to be of PPostglacial age. The terraces are respectively
140, Go, and 20 fcet above the river, and thus show a profile similar to that of the ter-
races on the Somme in Pre-Chellean times previous to the accumulation of the deposits
bearing Palwolithic flints.  Photograph by H. H. H. Langill.

Since the most primitive Pre-Chellean flints occur in the coarse
gravels which lic on the floors of these terraces immediately above
the chalk, they prove that the entire excavation of the valley had
been completed when the Pre-Chellean workers arrived there.
Commont Dbelicves that this was the actual topography of the
valley during the Third Interglacial Stage. The occurrence of
Chellean flints in the white sands overlying the coarse gravels of
the middle and upper terraces does not indicate that the flint
workers were encamped here while these terraces were being
cut out by the River Somme but rather that they sought these
convenient bluffs* for their quarries during the time that these
sands and gravels were washing down from the sides of the valleys
and from the platcaus above.



Fia. 58. Tour typical forms of the Chellean coup de poing, or ‘ hand-stone,’ from the
ancient quarrics of St. Acheul.  About one-half actual size.
a. Disc-shaped—upper 1eft. ¢. Poniard-shaped—lower left.
b. Oval—upper right, d. Almond-shaped—lower right,
In the collection of the American Museum of Natural History,
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THE RIVER-DRIFT STATIONS. 123

. 'The history of the climatic changes in the ancient valley: of
fhe Somme is most clearly written in these successive deposits,
15 feet in thickness, above the

PrEHISTORY OF ST. ACHEUL ‘lower gravels’ at St. Acheul

NEOLITHIC. Along with the Pre-Chellean and
Campignian, recent earth and Chellean flints in the ‘old gravels’
loam.

and ‘white sands] we find rec-
ords of the moist warm temperate
climate which then prevailed in
northern France and which un-
doubtedly was most favorable to
the hippopotami, rhinoceroses,
and elephants of those times. The
river mollusks found with the
late Chellean flints are another

UPPER PALAEOLITHIC.
Solutrean,
Upper Aurignacian, loam.
Middle Aurignacian, ‘newer
loess® and gravel.

LOWER PALZEOLITHIC,
Late Mouslterian, gravel and
‘newer loess.’
Early Mousterian, base of
‘newer loess’ (’ergeron).

Middle Acheidean, ‘older loess’
and drift.

Early Acheulean, gravels below
‘older loess' (L. antiguus).
Late Chellean, fluviatile sands

and mollusk fauna.

Early Chellean, first coups de
poing; old ‘ white sands’ (E.
antigquus).

Pre-Chellean, prototypes of
coup de poing; old ‘lower
gravels’ (E. antiguus).

indication of the temperate forest
climate which continued th:ough'
early Acheulean times.

In the middle Achculcan are
found the earliest deposits of
‘older loess’ which indicate a cli-
mate still temperate but arid, be-
longing to the middle of the Third
Interglacial Stage. In Mouste-
rian times we find heavy deposits
of gravels corresponding to the

moist cold climate of the Fourth Glacial Stage, followed 1n middle
Aurignacian times by fresh layers of ‘newer loess,” indicating the.
return of a dry climate. Finally, the layers of loam which were
washed down over the sides of the valley, and in which the re-
mains of Solutrean and Aurignacian camps are found, indicate
the renewal of moist and probably forested conditions.

Thus, two dry loess periods are indicated in this valley, the
first or ‘older loess’ belonging to Third Interglacial times, ‘and
the second or ‘newer loess’ to Postglacial times; and we clearly
perceive that in the culture layers here there is no evidence what-;
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ever of more than one glacial stage preceded by a dry climat.:
period and deposits of loess. If the Pre-Chcliean flint worker:
had arrived in this river-valley as carly as Second Interglacial
times, we should find proofs of three periods of arid climate and
loess deposition and of two glaciations.

Beginning with middle Acheulean times the flints are found
in deposits of gravels, loams, brick-earths, and ‘older loess,’
which all belong to a succceding geologic stage and are of more
recent date than the lower gravels and sands on the terraces
which they overlap and conceal. Deposits of this kind have also
been drifted down from the highest levels toward the bottom of
the valley, and Commont distinguishes three different depositions
or layers of ‘loess loam,’ the lowest or oldest of which contain
Acheulean flints, while the middle loams contain Moustecrian im-
plements.

Even toward the close of the Third Interglacial Stage there
were periods of warmth, perhaps during the height of the hot
summer season, when animals of the warm fauna migrated from
the south. Thus Commont has recently discovered in the valley
of the Somme a station of Mousterian flint workers, whose in-
dustry is associated with remains of the three animals typical of
the warmer climatic phase; namely, the straight-tusked elephant,
the broad-nosed rhinoceros, and the hippopotamus. He has re-
affirmed his belief that the greater part of this chapter of human
prehistory, both as to the surface topography of the Somme
valley and the evolution of the flint cultures from Pre-Chellean
to Mousterian times, occurred during the Third Interglacial
Stage.

Toe EARLY WARM TEMPERATE PERIOD OF THE PRE-
CueLLEaN CULTURE*

We have observed that from Torralba in the Province of
Soria, Spain, to Abbeville, ncar the mouth of the Somme, in the
north of France, three types of animals which entered Europe as

* The writer is indebted to M. Marcelin Boule and to M. 'Abbé Henri Breuil for
their observations on this fauna and culture period.



THE RIVER-DRIFT STATIONS 125

-arly as Upper Pliocene times, namely, the Etruscan rhinoceros,
“he horse of Steno, and the sabre-tooth tiger, are said to occur in
connection with carly Chellcan artifacts. The two former
species may possibly be confused with early forms of Merck’s
rhinoceros and the true forest horses of Europe, but there can be
no question as to the identification of the sabre-tooth tiger, num-
bers of which were found by M. d’Ault du Mesnil, at Abbeville,
on the Somme, with early Chellean flints.

The mammalian life of the Somme at this time, as found in
the gisement du Champ de Mars near Abbeville, is very rich,
Among the larger forms there is cer-
tainly the great southern mammoth (E.
meridionalis lrogontherii), and possibly
also the straight-tusked elephant (E.
antiquus). There are unquestionably
two specics of rhinoceros, the smaller
of which is recognized by Boule as the
Etruscan, and the larger as Merck’s
rhinoceros. Steno’s horse is said to oc-

Pre-CHELLEANX FAUNA

Southern mammoth.
Etruscan rhinoceros.
Hippopotamus.
Primitive horse

(Equus stenonis)?
Sabre-tooth tiger.
Broad-nosed rhinoceros.
Straight-tusked elephant.
Giant beaver

(Trogontherium cuvieri).
Short-faced hy=xna. .
Typical Eurasiatic forest

and meadow fauna, in-

cluding decr, bison, and
wild cattle,

cur here, and there are abundant re-
mains of the great hippopotamus (H.
major); the sabre-tooth tigers were
very numerous as attested by the dis-
covery of the lower jaws of thirty or

more individuals. The short-faced
hyxna (1. brevirosiris) is also found, and there are several species
of deer and wild cattle. )

This remarkably rich collection of mammals is associated
with flints of primitive Chellean or, possibly, of Pre-Chellean
type.? In Terralba, Spain, the same very ancient animals occur,
and it appears possible that this was the prevailing mammalian
life of Pre-Chellean times.

We may conclude, therefore, that there is considerable evi-
dence, although not as yet quite convincing, that the early Chel-
lean flint workers arrived in western Europe before the disap-
pearance of the Etruscan rhinoceros and the sabre-tooth tiger.
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THE PRE-CHELLEAN STATIONS
(Sce Figs. 53 and 56.)

The dawn of the Palolithic Age is indicated in various river-
drift stations by the appearance of crude flint weapons as well
as flools or implements, in addition to the supposed tools of
Eolithic times.c There is an unmistakable effort to fashion the
flint into a definite shape to serve a definite purpose: there can
no longer be any question of human handiwork. Thus there
gradually arise various {ypes of flints, each of which undergoes
its own evolution into a more perfect form. Naturally, the
workers at some stations were more adept and inventive than at
others. Nevertheless, the primitive stages of invention and of
technique were carried from station to station; and thus for
the first time we are enabled to establish the archxological age
of various stations in western Europe.

Only a few stations have been discovered where the Palxo-
lithic men were first fashioning their flints into prototypes of the
Chellecan and Acheulean forms. With relation to the theory
that these primitive flint workers may have entered Europe by
way of the northern coast of Africa, we observe that these stations
are confined to Spain, southern and northern France, Belgium,
and Great Britain. Neither Pre-Chellean nor Chellean stations
of unquestioned authenticity have been found in Germany or
central Europe, and, so far as present evidence goes, it would
appear that the Pre-Chellean culture did not enter Europe directly
from thetcast, or even along the northern coast of the Mediter-
ranean, but rather along the northern coast of Africa,* where
Chellean culture is recorded in association with mammalian re-
mains belonging to the middle Pleistocene Epoch.

The southernmost stations of Chellean culture at present
known in Europe are those of Torralba and San Isidro, in central
Spain. In the Department of the Gironde is the Chellean station
of Marignac, and it is not unlikely that other stations will be dis-

* Industry similar to the Chellean, but not necessarily of the same age, is distributed
all over eastern Africa from Egypt to the Cape.
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‘wovered in the same region, because the Paleolithic races strongly
favored the valleys of the Dordogne and Garonne, but thus far
this is the only station known in southern France which represents
this period of the dawn of human culture.

The chief Pre-Chellean and Chellean stations were clustered
along the valleys of the Somme and Scine. Of those rare sites

Fi1c. 60. Very primitive palzoliths from Piltdown, Sussex, consisting chiefly of tools and
points of triangular and oval form, fashioned out of flint nodules split in two and flaked
on one side only, with very coarse marginal retouch.  After Dawson. Nos. 1 and 2 are
nearly one-half actual size; No. 3 ncarly one-quarter actual size. .

presenting a typical Pre-Chellean culture, we may note the neigh-
boring stations of St. Acheul and Montiéres, both in the suburbs
of Amiens on the Somme, and the station of Helin, near Spiennes,
in Belgium, explored by Rutot. A very primitive and possibly
Pre-Chellean culture was found on the site of the Champ de Mars,
at Abbeville. This culture also extended westward across the
broad plain which is now the Strait of Dover to the valley of the
Thames, on whose northern bank is the important station of
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Gray’s Thurrock, while farther to the south is the recently dis-
covered site of Piltdown, in the valley of the OQuse, Sussex.

The flint tools (Fig. 60) found in the layer immediately over-
lying the Piltdown skull are excessively primitive and indicate
that the Piltdown flint workers had not attained the stage of
craftsmanship described by Commont as ‘Pre-Chellean’ at St.
Acheul. “Among the flints,” observes Dawson, *“we found sev-
eral undoubted flint implements besides numerous ‘coliths.’
The workmanship of the former is
similar to that of the Chellean or
Pre-Chellean stage; but in the ma-
jority of the Piltdown specimens the
work appears chleﬁ) on one face of
the implements.” .

In the Helin quarry near Spien-
nes™ occur rude prototypes of the
F16.61. Primiliveconpsde poing or Palzolithic SR de pOing associated

‘hand-stones’ of Pre-Chellan  with numerous flakes which de not
D ans [oai fmvels greatly differ from those in the loivest
atSt. Acheul.  After Commont.  river-gravels of St. Acheul; thereis a
One-quarter actual size. :
close correspondence in the workman-
ship of the two sites, so that we may regard the Mesvinian of
Rutot* as a culture stage cquivalent to the Pre-Chellean. The
river-gravels and sands of Helin which contain the implements
also resemble those of St. Acheul in their order of stratification.
Of special interest is the fact that a primitive flint from this
. Helin quarry, known as the ‘borer,” is strikingly similar to the
‘Eolithic’ borer found in the same layer with the Piltdown skull
in Sussex. By such indications as this, when strengthened by
further evidence of the same kind, we may be able eventually to
establish the date both of this Pre-Chellcan or Mesvinian culture
and of the Piltdown race.

In considering the Pre-Chellean implements found at St.

Acheul in 1906, we note'® that at this dawning stage of human

* Schmidt regards the Strépyan implements, which are considered by Rutot and others
-to be transitional, between the Mesvinian and the Chellean, as clou.]y similar to the
“Pre-Chellean of France and probably of the same age.
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invention the flint workers were not deliberately designing the
,iorm of their implements but were dealing rather with the
" hance shapes of shattered blocks of flint, seeking with a few well-
directed blows to produce a sharp point or a good cutting edge.
This was the beginning of the art of ‘retouch,” which was done
by means of light blows with a second stone instead of the ham-
mer-stone with which the rough flakes were first knocked off.
The retouch served a double purpose: 1Its first and most im-
portant object was further to sharpen the point or edge of the

Fic. 62. Primitive gralfoir, or planing tool (side and edge views), of Pre-
Chellean type, found in the lowest gravels of the terraces at
St. Acheul.  After Commont. One-quarter actual size.

tool. This was done by chipping off small flakes from the upper
side, so as to give the flint a saw-like edge. Its second object
was to protect the hand of the user by blunting any sharp edges
or points which might prevent a firm grip of the implement.
Often the smooth, rounded end of the flint nodule, with crust
intact, is carcfully preserved for this purpose (Fig. 61). It is
this grasping of the primitive tool by the hand to which the terms
‘coup de poing,’ ‘Faustkeil,’ and ‘hand-axe’ refer. ‘Hand-
stone’ is, perhaps, the most fitting designation in our language,
but it appears best to retain the original French designation,
coup de poing.

As the shape of the flint is purely due to chance, these Pre-
Chellean implements are interpreted by archweologists chiefly
according to the manner of retouch they have received.  Already
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they are adapted to quite a variety of purposcs, both as weapons
of the chase and for trimming and shaping wooden implement:
and dressing hides. Thus Obermaier observes that the concave,
serrated edges characteristic of some of these implements may
well have been used for scraping the bark from branches and
smoothing them down into poles; that the rough coups de poing
would be well adapted to dividing flesh and dressing hides; that
the sharp-pointed fragments could be used as borers, and others
that are clumsier and heavier as planes (see Fig, 62).

The inventory of these ancestral Pre-Chellean forms of im-
plements, used in industrial and domestic life, in the chase, and

In war, is as follows:

roaa e A It includes five, possibly six,
Percoir, drill, borer. chief types. The true coup de
Couteau, knife. poing, a combination tool of
Percuteur, hammer-stone.  Chellean times, is not yet devel-

i),;zl;r(f:; CJ:Z? throwing stone? oped in the Pre-Chellean, and the

coup de poing, hand-stone. other implements, although sim-
ilar in form, are more primitive.
They are all in an experimental stage of development.
Indications that this primitive industry spread over south-
eastern England as well, and that a succession of Pre-Chellean
into Chellean culture may be demonstrated, occur in connection
with the recent discovery of the very ancient Piltdown race.

Tue PirtoowN Racg?!®

The ‘dawn man’ is the most ancient human type in which
the form of the head and size of the brain are known. Its
anatomy, as well as its geologic antiquity, is therefore of pro-
found interest and worthy of very full consideration. We may
first review the authors’ narrative of this remarkable discovery
and the history of opinion concerning it.

Piltdown, Sussex, lies between two branches of the OQuse,
about 35 miles south and slightly to the east of Gray’s Thurrock,
the Chellean station of the Thames. To the cast is the plateau
of Kent, in which many flints of Eolithic type have been found.
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The gravel layer in which the Piltdown skull occurred is situ-
ated on a well-defined plateau of large area and lies about 8o
{ect above the level of the main stream of the Ouse. Remnants
qf the flint-bearing gravels and drifts occur upon the plateau and

Fic. 63, Discovery site of the famous Piltdown skull near Piltdosn, Sussex. After
Dawson. A shallow pit of dark-brown gravel, at the bottom of which were found the
{ragments of the skull and a single primitive implement of worked flint (sqe Fig. 65).

the slopes down which they trail toward the river and streams:
This region was undoubtedly favorable to the flint workers of
Pre-Chellean and Chellean times. Kennard ' believes that the
gravels are of the same age as those of the ‘high terrace’ of the
lower valley of the Thames; the height above the stream level
is practically the same, namely, about So feet. Another geologist,
Clement Reid," holds that the platcau, composed of Wealden
chalk, through which flowed the stream bearing the Piltdown
gravels, belongs to a period later than that of the maximum de-
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pression of Great Britain; that the deposits'are of Pre-Glacial or
early Pleistocene age; that they belong to the cpoch after the
cold peried of the first glaciation had passed but occur at the very
base of the succession of implement-bearing deposits in the south-
east of England.

On the other hand, Dawson,™ the discoverer of the Piltdown
skull, in his first description states: ‘‘From these facts it appears
probable that the skull and mandible cannot safely be described
as being of earlier date than the first half of the Pleistocene Epoch.
The individual probably lived during the warm cycle in that age.”

The section of the gravel bed (Fig. 64) indicates that the re-
mains of the Piltdown man were washed down with other fossils
by a shallow stream charged with dark-brown gravel and un-
worked flints; some of these fossils were of Pliocene times from
strata of the upper parts of the strcam. In this channel were
found the remains of a number of animals of the same'age as the
Piltdown man, a few flints resembling eoliths, and one very primi-
tive worked flint of Pre-Chellean type, which may also have been
washed down from deposits of earlier age. These precious geo-
logic and archmologic records furnish the only means we have of
determining the age of Eoanthropus, the ‘dawn man,” one of
the most important and significant discoveries in the whole his-
tory of anthropology. We are indebted to the geologist Charles
Dawson and the palrontologist Arthur Smith Woodward for
preserving these ancient records and describing them with great
fulness and accuracy as follows (pp. 132 to 139):

Several years ago Dawson discovered a small portion of an
unusually thick human parictal bone, taken from a gravel bed
which was being dug for road-making purposes on a farm close
to Piltdown Common. In the autumn of 1911 he picked up
among the rain-washed spoil-heaps of the same gravel-pit another
and larger piece of bone belonging to the forehead region of the
same skull and including a portion of the ridge extending over
the left eyebrow. Immediately impressed with the importance
of this discovery, Dawson cnlisted the co-operation of Smith
Woodward, and a systematic scarch was made in these spoil-
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heaps and gravels, beginning in the spring of 1912 ; all the material
was looked over and carefully sifted. It appears that the who.z
or greater part of the human skull had been scattered by the
workmen, who had thrown away the picces unnoticed. Thor-

t. Surfafe sall with flints. Thick
D =}

2. Pule.yellow sandy loam with
ravel and hints.  One Palro-
thic worked gint was found

in the middle of this bed.
Thikocss = 3 {ext, 6 inches,

. Dark.browm gravel, with flint
. [osils l&h

Plucene  puilad
Louniaropus  skull, beaver
touth, °eoliths® ooy

worked flint. Thickaess=—18
inchas

4 Pal~yclow chy and mnd
Thikness = § inches.

5. Undidurbed strata of Waklen
age.

Fic. 64. Geologic section of the Piltdown gravel bed, showing in restored outlines at the
bottom of layer 3 the paosition in which the fragments of the skull
and jaw were found.  After Dawson.

ough search in the bottom of the gravel bed itself revealed the
right half of a jaw, which was found in a depression of undis-
turbed, finely stratified gravel, so far as could be judged on the
spot identical with that from which the first portions of the
cranium were exhumed. A yard from the jaw an important
picce of the occipital bone of the skull was found. Search was
renewed in 1913 by Father P. Teilhard, of Chardin, a French
anthropologist, who fortunately recovered a single canine toota,
and later a pair of nasal bones were found, all of which frag-
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ments are of very great significance in the restoration of the
skull. :
The jaw appears to have been broken at the symphysis, and
somewhat abraded, perhaps after being caught in the gravel
before it was completely covered with sand. The fragments of
the cranium show little or no signs of strecam rolling or other
abrasion save an incision caused by the workman’s pick.
Analysis of the bones showed that the skull was in a condi-
tion of fossilization, no gelatine or organic matter remained, and

F1c. 65. The single worked flint of very primitive type found in the same layer (3) with
the fragments of the Piltdown skull, After Dawson. Onc-half actual size.

mingled with a large proportion of the phosphates, originally
present, was a considerable proportion of iron.*

The dark gravel bed (Fig. 64, layer 3), 18 inches in thickness,
at the bottom of which the skull and jaw were found, contained
a number of fossils which manifestly were not of the same age as
the skull but were certainly from Pliocene deposits up-strcam;
these included the water-vole and remains of the mastodon, the
- southern mammoth, the hippopotamus, and a fragment of the
grinding-tooth of a primitive elephant, resembling Stcgodon. In
the spoil-heaps, from which it is believed the skull of the Pilt-
down man was taken, were found an upper tooth of a rhinoccros,
either of the Etruscan or of Merck’s type; the tooth of a beaver
and of a hippopotamus, and the leg-bone of a deer, which may
have been cut or incised by man. Much more distinctive was a

* The original paper describing this remarkable discovery was read before the Geo-
logical Society of London, December, 1912, and published as a separate pamphlet in
March, 1913. A discussion as to the geologic age by Kennard, Clement Reid, and others
was held at the time of the reading of the original paper.
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single flint (Fig. 65), worked only on one side, of the very primi-

. tive or Pre-Chcellean type. Implements of this stage, as the au-

~ thor observes, are difficult to classify with certainty, owing to the
rudeness of their workmanship; they resemble certain rude im-
plements occasionally found on the surface of the chalk downs
near Piltdown. The majority of the flints found in the gravel
were worked only on one face ; their
form is thick, and the flaking is
broad and sparing; the original sur- A
face of the flint is left in a smooth, (
natural condition at the point
grasped by the hand; the whole
implement thus has a very rude =
and massive form. These flintsap-
pear to be of cven more primitive ( > i{’
form than those at St. Acheul _&‘ S50 (‘
described as Pre-Chellean by Com- "
mont,

The coliths found in the gravel- Fl?;ifg- 50““‘_5]‘_0‘_1"‘1:} REDERS the
pit and in the adjacent fields are 0,,:.1‘::1?53:,:1 5:_:;_ ver Damson.
of the ‘borer’ and ‘hollow-scraper’ a. Borer (above).
forms; also, some are of the b. Curved scraper (below).
‘crescent-shaped-scraper’ type, mostly rolled and water-worn, as
if transported from a distance. This is a stream or river bed,
not a Palxolithic quarry.

There can be little doubt, however, that the Piltdown man
belonged to a period when the flint industry was in a very primi-
tive stage, antecedent to the true Chellean. It has subsequently
been observed that the gravel strata (3) containing the Pilt-
down man were deeper than the higher stratum containing flints
nearer the Chellean type.

The discovery of this skull aroused interest as great as or
even greater than that attending the discovery of the two other
“river-drift’ races, the Trinil and the Heidelberg. In this dis-
cussion the most distinguished anatomists of Great Britain,
Arthur Smith Woodward, Elliot Smith, and Arthur Keith, took




136 MEN OF THE OLD STONE AGE

part, and finally the original pieces were re-examined by three
anatomists of this country.*

It is important to present in full the original opinions of
Smith Woodward, who devoted most careful study to the first
reconstruction of the skull (Fig.
67), a model which was subse-
quently modified by the actual
discovery of one of the canine
tecth. In his original descrip-
tion it is observed that the
picces of the skull preserved
arc noteworthy for the great
thickness of the bong, it being
11 to 12 mm. as compared with
5 to 6 mm., the average thick-
ness in the modern European
skull, or 6 to 8 mm., the thick-
ness in the skull of the Neander-
thal races and in that of the
modern Australian; the cepha-
lic index is estimated at 78 or
79, that is, the skull is believed
to have been proportionately
low and wide, almost brachy-
Fic. 67. Skull of South Alrican Bushman 1 hahc.; there Wwas app arc.ntly

(upper) exhibiting the contrast in the 1O prominent or thickened ndgc
structure of the jaw and forchead. One-  ghove the orbits, a feature
quarter life size. Originzl restoration 2 . A . .
of the Piltdown skull (lower) made by Which immediately distin-
]sif“;ig‘zl"md“"“di“mu' Onequarter  gyjishes this skull from that of
the Neanderthal races; the sev-
eral bones of the brain-casc are typically human and not in the
least like those of the anthropoid apes; the brain capacity was
originally estimated at 1070 c.cm., not equalling that of some of
the lowest brain types in the existing Australian races and de-

* By the author of this work, znd also by Professor J, Howard McGregor of Columbia
University and Doctor William K. Gregory of Columbia University and of the American
Museum of Natural History.
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cidedly below that of the Neanderthal man of Spy and La
- Chapelle-aux-Saints; the nasal bones are typically human but
rclatively small and broad, so that the nose was flattened, re-
scmbling that in some of the existing Malay and African races.

F1c. 68. Three views of the Piltdown skull as reconstructed by J. H. McGregor,
1914. This restoration includes the nasal bones and canine tooth, which were
not known at the time of Smith Woodward's reconstruction of 1913. One-
quarter life size.

The jaw presents profoundly different characters; the whole
of the bone preserved closely resembles that of a young chim-
panzee; thus the slope of the bony chin as restored is between
that of an adult ape and that of the Heidelberg man, with an
extremely receding chin; the ascending portion of the jaw for
the attachment of the temporal muscles is broad and thickened
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anteriorly. Associated with the jaw were two clongated molar
teeth, worn down by usc to such an extent that the individual -
could not have been less than thirty years of age and was prob-
ably older. These teeth are relatively longer and narrower than
those in the modern human jaw. The canine tooth, identified
by Smith Woodward as belonging in the lower jaw, strength-
encd by the evidence afforded by the jaw itself, proves that the
face was elongate or prognathous and that the canine teeth were
very prominent like those of the anthropoid apes; it affords
definite proof that the front teeth of the Piltdown man resembled
those of the ape.

The author’s conclusion is that while the skull is essentially
human, it approaches the lower races of man in certain char-
acters of the brain, in the attachment of the muscles of the
neck, in the large extent of the temporal muscles attached to
the jaw, and in the probably large size of the face. The man-
dible, on the other hand, appears precisely like that of the ape,
with nothing human except the molar teeth, and even these ap-
proach the dentition of the apes in their elongate shape and well-
developed fifth or posterior intermediate cusp.  This type of man,
distinguished by the smooth forchead and supraorbital borders
and ape-like jaw, represents a new genus called Eoanthropus, or
‘dawn man,” while the species has been named dawseni in honor
of the discoverer, Charles Dawson. This very ancient type of
man is defined by the ape-like chin and junction of the two halves
of the jaw, by a series of parallel grinding-teeth, with narrow lower
molar tecth, which do not diminish in size backward, and by the
stecp forchead and slight development of the brow ridges. The
jaw manifestly differs from that of the Heidelberg man in its
comparative slenderness and relative deepening toward the
symphysis.

The discussion of this very important paper by Smith Wood-
ward and Dawson centred about two points.  First, whether the
ape-like jaw really belonged with the human skull rather than
with that of some anthropoid ape which happened to be drifted
down in the same stratum; and second, whether the extremely
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low original estimate of the brain capacity of 1070 c.cm., was not
duc to incorrect adjustment or reconstruction of the separate
picces of the skull.

Keith,!® the leader in the criticism of Woodward’s reconstruc-
tion, maintained that when the two sides of the skull were properly
restored and made approximately symmetrical, the brain capacity
would be found to equal 1500 c.cm. ; the brain cast of the skull
even as originally reconstructed was found to be close to 1200 c.cm.
This author agreed that skull, jaw, and canine tooth belonged to
Eoanthropus but that they could not well belong to the same
individual. ‘

In defense of Woodward’s reconstruction came the powerful
support of Elliot Smith.?* He maintained that the evidence af-
forded by the re-examination of the bones corroborated in the
main Smith Woodward’s identification of the median plane of
the skull; further, that the original reconstruction of the prog-
nathous face was confirmed by the discovery of the canine tooth,
also that there remained no doubt that the association of the
skull, the jaw, and the canine tooth was a correct one. The back
portion of the skull is decidedly asymmetrical, a condition found
both in the lower and higher races of man. A slight rearrange-
ment and widening of the bones along the median upper line of
the skull raise the estimate of the brain capacity to 1100 c.cm.
as the probable maximum,

Elliot Smith continued that he considered the brain to be of
a more primitive kind than any human brain that he had ever
seen, yet that it could be called human and that it already showed
a considerable development of those parts which in modern man
we associate with the power of speech; thus, there was no doubt
of the unique importance of this skull as representing an entirely
new type of “man in the making.” As regards the form of the
lower jaw, it was observed that in the dawn of human existence
tecth suitable for weapons of offense and defense were retained
long after the brain had attained its human status. Thus the
ape-like form of the chin does not signify inability to speak, for
speech must have come when the jaws were still ape-like in char-
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acter, and the bony changes that produced the recession of the
tooth line and the form of the chin were mainly due to sexual

Fic. 69. The Piltdown skull with the right
half removed to display the extreme thick-
ness of the bones and the shape of the
brain. As restored by J. H. McGregor.,
One-quarter life size.

selection, to the reduction in
the size of the grinding-tecth,
and, in a minor degree, to the
growth and specialization of
the muscles of the jaw and
tongue cmployed in speech.
At first sight the brain-case
rescmbles that of the Ne-
anderthal skull found at Gib-
raltar, which is supposed to be
that of a woman; it is rcla-
tively long, narrow, and es-
pecially flat, but it is smaller
and presents more primitive
features than those of any
known human brain. Taking

all these features into consideration, we must regard this as
being the most primitive and most ape-like human brain so far
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F1c. 70. Outline of the left side of the Piltdown brain, compared with similar brain out-
lines of a chimpanzee and of a high type of modern man. Onec-half lifc size.
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recorded ; one such as might reasonably be associated with a
jaw which presented such distinctive ape characters. The brain,
however, is far more human than the jaw, from which we may
infer that the evolution of the brain preceded that of the man-
dible, as well as the development of beauty of the face and the
human development of the bodily characters in general.

The latest opinion of Smith Woodward* is that the brain,
while the most primitive which has been dlscovcrcd had 2 bulk
of nearly 1300 c.cm., equalling that of the smaller human brains
of to-day and surpassing that of the Australians, which rarely
exceeds 1250 c.cm.

The original views of Smith Woodward and of Elliot Smith
regarding the relation of the Piltdown race to the Heidelberg and
Neanderthal races are also of very great interest and may be
cited. First, the fact that the Piltdown and Heidelberg races
arc almost of the same geologic age proves that at the end of the
Pliocene Epoch the representatives of man in western Europe had
already branched into widely divergent groups: the one (Heidel-
berg-Neanderthal) characterized by a very low projecting fore-
head, with a subhuman head of Neanderthaloid contour; the
other with a flattened forehead and with an ape-like jaw of the
Piltdown contour. We should not forget that in the Piltdown
skull the absence of prominent ridges above the eyes may possi-
bly be due in some degree to the fact that the type skull may
belong to a female, as suggested by certain characters of the jaw;
but among all existing apes the skull in early life has the rounded
shape of the Piltdown skull, with a high forechead and scarcely
any brow ridges. It scems reasonable, therefore, to interpret the
Piltdown skull as exhibiting a closer resemblance to the skulls of
our human ancestors in mid-Tertiary times than any fossil skull
hitherto found. If this view be accepted, we may suppose that
the Piltdown type became gradually modified into the Neander-
thal type by a series of changes similar to those passed through
by the early apes as they evolved into typical modern apes, with
their low brows and prominent ridges above the eyes. This

* Guide to the Fossil Remains of Man, 1915.1.
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would tend to support the theory that the Neanderthal men were
degenerate offshoots of the Tertiary race, of which the Piltdown
skull provides the first discovered evidence—a race with a simple,
flattened forchead and developed eye ridges.

Elliot Smith concluded that members of the Piltdown race
might well have been the direct ancestors of the existing species

Fic. 71. Restoration of the head of Piltdown man, in profile, based upon the
‘reconstruction shown in Fig. 08, p. 137. After model by
J. H. McGregor. Onc-quarter life size,

of man (Homo sapiens), thus affording a direct link with undis-
covered Tertiary apes; whereas, the more recent fossil men of
the Neanderthal type, with prominent brow ridges resembling
those of the existing apes, may have belonged to a degencerate
race which later became extinct. According to this view, Eoan-
thropus represents a persistent and very slightly modified de-
scendant of the type of Tertiary man which was the common
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ancestor of a branch giving risc to Homo sapiens, on the one
hand, and of another branch giving rise to Homo neandertha-
lensis, on the other.

Another theory as to the relationships of Eoanthropus is that
of Marcelin Boule,®* who is inclined to regard the jaws of the
Piltdown and Hecidelberg races as of similar geologic age, but of

F1c. 72. Restoration of the head of Piltdown man, full front, after model by
J. I McGregor.  Onc-quarter lifesize.  (Compare Figs. 68 and 71.)

dissimilar racial type. He continues: “If the skull and jaw of
Piltdown belong to the same individual, and if the mandibles of
the Heidelberg and Piltdown men are of the same type, this dis-
covery is most valuable in establishing the cranial structure of
the Heidelberg race. But it appears rather that we have here
two types of man which lived in Chellean times, both distinguished
by very low cranial characters.  Of these the Piltdown race seems
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to us the probable ancestor in the direct line of the recent species
of man, Home sapicns; while the Heidelberg race may be con-
sidered, until we have further knowledge, as a possible precursor
of Homo neandcrthalensis.”

The latest opinion of the German anatomist Schwalbe® is
that the proper restoration of the region of the chin in the Pilt-
down man might make it possible to refer this jaw to Homo
sapiens, but this would merely prove that Homo sapicns already
existed in early Pleistocene times. The skull of the Piltdown man,
continues Schwalbe, corresponds with that of a well-developed,
good-sized skull of Homo sapiens; the only unusual feature is the
remarkable thickness of the bone.*

Finally, our own opinion is that the Piltdown race is not an-
cestral to cither the Heidelbergs or the Neanderthals. Very re-
centlyt the jaw of the Piltdown man has been restudied and
referred by more than one expert to a fully adult chimpanzce.
This Ieaves us still in doubt as to the exact geologic age and
relationships of the Piltdown man (see Appendix, Note IX),
whom we are still inclined to regard as a side branch of the
human family as shown in the family tree on p. 491.

MAMMALIAN LIFE OF CHELLEAN AND ACHEULEAN TIMES®

The mammalian life which we find with the more advanced
implements of Chellean times apparently does not include the
old Pliocene mammals, such as the Etruscan rhinoceros and the
sabre-tooth tiger. With this exception it is so similar to that
of Second Interglacial times that it may serve to prove again
that the third glaciation was a local episode and not a wide-spread
climatic influence. This life is everywhere the same, from the

* The reconstruction (Fig. 68) of the Piltdown skull made by Professor J. H. Mec-
Gregor has a cranial capacity of about 1300 c.cm.  The brain (Fig. 70) is scen to be very
narrow and low in the prefrontal area, the scat of the higher mental faculties. In the re-
construction the cranial region is in the main very like the second restoration by Doctor
Smith Woodward, but the jaws differ in some respects. The tooth hitherto regarded as
a right lower canine is now placed as the left upper canine, in accord with the con-
clusions of the author of this work and of Doctors Matthew and Geegory of the Ameri-
can Museum of Natural History.

1 See Appendix, Note IX, p. s12.



Pr. IV. The Piltdown man of Sussex, England. Antiquity variously estimated at
100,000 to 300,000 years. The ape-like structure of the jaw does not prevent the
expression of a considerable degree of intelligence in the face.  After the restora-

tion modclled by J. H. McGregor.
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valley of the Thamcs, as witnessed in the low river-gravels of
Gray’s Thurrock and Ilford, to the region of the present Thu-
ringian forests near \Weimar, where it

f{"i“)‘:“)“;‘t;“;umsmmh- is found in the deposits of Taubach,
Su!uligl[]t-t‘uskui dleghand, Ehringsdorf, and Achenheim, in which
Broad-nosed rhinoceros. the mammals belong to the more recent
Spotted hyxna. date of carly Acheulean culture. The
Lion. , life of this great region during Chellean
Bison and wild ox. . .
Red deer. and carly Acheulean times was a min-
Roce-deer. gling of the characteristic forest and
Giant deer. meadow fauna of western Europe with
wrown bear. the descendants of the African-Asiatic
Badger. invaders of late Pliocene and early
Marten. Pleistocene times.

g““ The forests were full of the red deer
H:::l;r” (Cervus elaphus), of the roe-deer (C. cap-
Water-vole. reolus),and of the giant deer (Megaceros),

also of a primitive species of wild boar
(Sus scrofa ferus) and of wild horses probably representing more
than one varicty. The brown bear (Ursus arctos) of Europe is
now for the first time identified ; there was also a primitive species
of wolf (Canis suessi).’

The small carnivora of the forests and of the streams are all
considered as closely related to existing species, namely, the
badger (Meles taxus), the marten (Mustela martes), the otter
(Lutre vulgaris), and the water-vole (Arrvicola amphibius). The
prehistoric beaver of Europe (Castor fiber) now replaces the giant
beaver (Trogontherium) of Second Interglacial times.

Among the large carnivora, the lion (Felis leo antiqua) and the
spotted hywena (ZI. crocuta) have replaced the sabre-tooth tiger
and the striped hywna of carly Pleistocene times. Four great
Asiatic mammals, including two species of elephants, one species
of rhinoceros, and the hippopotamus, roamed through the forests
and meadows of this warm temperate region. The horse of this
period is considered®! to belong to the Forest or Nordic type,
from which our modern draught-horses have descended. The
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lions and hyzxnas which abounded in Chellean and early Acheulean
times are in part ancestors of the cave types which appear in the
succeeding Reindeer or Cavern Period. In general, this mam-
malian life of Chellean and carly Acheulean times in Europe fre-
quented the river shores and the neighboring forests and meadows
favored by a warm temperate climate with mild winters, such as
is indicated by the presence of the fig-tree and of the Canary
laurel in the region of north central France near Paris.

Undoubtedly the Chellean and Acheulean hunters had begun
the chasc both of the bison, or wisent (B. priscus), and of the wild
cattle, or aurochs.*

This warm temperate mammalian life spread very widely
over northern Europe, as shown especially in the distribution
(Fig. 44) of the hippopotamus, the straight-tusked elephant, and
Merck’s rhinoceros. The latter pair were constant companions
and are seen to have a closely similar and somewhat more north-
erly range than the hippopotamus, which is rather the climatic
companion of the southern mammoth and ranges farther south.
These animals in the gravel and sand layers along the river slopes
and ‘terraces’ mingled their remains with the artifacts of the
flint workers. For example, in the gravel ‘terraces’ of the
Somme we find the bones of the straight-tusked elephant and
Merck’s rhinoceros in the same sand layers with the Chellean
flints. Thus the men of Chellean times may well have pursued
this giant elephant (E. antiguus) and rhinoceros (D. merckii) as
their tribal successors in the same valley hunted the woolly mam-
moth and woolly rhinoceros.

DisTRIBUTION OF THE CHELLEAN IMPLEMENTS

All over the world may be found traces of a Stone Age, ancient
or modern, primitive implements of stone and flint analogous to

* The early Teutonic designation of these animals was as follows: bison, ‘wisent,’
wild ox, ‘aucrochs,’ ‘urochs’ (the ‘urus’ of Casar). The urus survived in Germany as
late as the seventeenth century, while a few of the bison or ‘wisent' survive to the present
time. The bison was distinctively a short-headed animal, while its contemporary, the
urus, was long-headed and less agile. At Diirnten, near Zigrich, remains of the urus are
found associated with those of the hardy, straight-tusked clephant and of Merck's rhinoc-
eros. (See Appendix, Note IV.)
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those of the true Chellecan period of western Europe but not
rcally identical when very closely compared. These represent
the carly attempts of the human hand, directed by the primitive
mind, to fashion hard materials into forms adapted to the pur-
poses of war, the chase, and domestic life.  The result is a series
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I'tc. 73.  Distribution of the principa! Pre-Chellean and Chellean industrial stations in
western Europe. »

of parallels in form which come under the cvolution principle of
convergence. Thus, in all the continents except Australia—in
Europe, in Asia, and even in North and South America—primi-
tive races have passed through an industrial stage similar to the
typical Chellean of western Furope. This we should rather at-
tribute to a similarity in human invention and in human needs
than to the theory that the Chellean industry originated at some
particular centre and travelled in a slowly enlarging wave over
the entire world.,
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In western Europe the Chellean culture certainly had a de-
velopment all its own, adapted to a race of bold hunters who
lived in the open and whose entire industry developed around the
products of the chase. For them flint and quartzite took the
place of bronze, iron, or steel. This culture marked a distinct
and probably a very long epoch of time in which inventions and
multiplications of form were gradually spread from tribe to tribe,

Old Fréville Quarry
1883-190T

: ’—U”xrpafa'cf:lhw
—and Neolithic

-

Early Acheulean and Late Acheulean

hellean

Prechellean and Chellecan

Fi6. 74. Section of the middle and high terraces at St. Acheul, from southwest to north-
east. After Commont, 1908, 1909, modificd and redrawn. The Pre-Chellean workers
first established themselves here at the time when the Somme was visited by the straight-
tusked clephant and other primitive mammals of the warm African-Asiatic fauna.
{Compare Fig. 59, p. 122.)

exactly as modern inventions, usually originating at a single point
and often in the mind of onc ingenious individual, gradually spread
over the world.

The clearest examples of the evolution of the seven or cight
implements of the Chellean culture from the five or six rudimen-
tary types of the Pre-Chellean have been found at St. Acheul
by Commont. The abundance and variety of flint at this great
station on the Somme made it a centre of industry from the dawn
of the Old Stone Age to its very close. It was probably a region
favorable to all kinds of large and small game. The researches
of Commont show that with the exception of Castillo in northern
Spain no other station in all Europe was so continuously occupied.



CHELLEAN INDUSTRY 151

From Pre-Chellean to Neolithic times the men of every culture
stage except the Magdalenian and Azilian-Tardenoisian found
their way here, and thus the site of St. Acheul presents an epit-
ome of the entire prehistoric industry. Even during the colder
periods of climate this region continued to be visited—possibly
during the warm weather of the summer scasons. At Montitres,
along the Somme, we find deposits of Mousterian culture which

I'ic. 75.  Excavation on the *hizh terrace’ at St. Acheul. known as the ancienne carricre
Dupont and more recently as the carriére Bultd, showing eight geologic layers from the
Upper Paleolithic deposits of brick-carth at the top (9) down to the sub-Chellean
yellow gravels (2) overlying the chalk terrace at the bottom.

is gencrally characteristic of the cold climatic period but is here
associated with a temperate fauna, including the hippopotamus,
Merck’s rhinoceros, and the straight-tusked elephart. Great
geographic and climatic changes took place in the valley of the
Somme during this long period of human evolution. The Pre-
Chellean workers first established their industry on the middle
and high ‘terraces’ at the time when the Somme was visited
by the straight-tusked clephant and other much more primitive
mammals of the warm Asiatic fauna. The ecarly Acheulean
camps on the same terraces were pitched in the gravels be-
Jow layers of ‘loess’ which betoken an entire climatic change.
The fourth glaciation passed by, and the Upper Palxolithic flint
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workers again returned and left the débris of their industry in
the layers of loam which swept down the slopes of the valley
from the surrounding hills. This succession will be studied more
in detail in connection with the industry.

As contrasted with the four or more Pre-Chellean stations
already known, namely, St. Acheul, Montitres, Helin, Gray's
Thurrock, and possibly Abbeville and Piltdown, there are at
least sixteen stations in western Europe which are characteristi-
cally Chellean. In addition to the sites named above, all of
which show deposits of typical Chellean implements above the
Pre-Chellean, we may note the important Chellean stations of
San Isidro and Torralba in central Spain; Tilloux and Marignac
in southwestern France; Créteil, Colombes, Bois Colombes, and
Billancourt on the Seine, in the immediate vicinity of Paris;
Cergy on the Oise; the type station of Chelles on the Marne;
Abbeville on the northern bank of the Somme; and the famous
station of Kent’s Hole, Devon, on the southwestern coast of Eng-
land. Thus far no typical Chellean station has been discovered
in Portugal, Italy, Germany, or Austria, nor, indced, in any part
of central Europe. This lcaves the original habitat of the tribes
that brought the Chellean culture to western Europe still a mys-
tery; but, as already observed, the location of the stations favors
the theory of a migration through northern Africa rather than
through eastern Europe.

Compared with the Pre-Chellean flint workers the Chellean
artisans advanced both by the improvement of the older types of
implements and by the invention of new ones.*®  As observed by
Obermaier, the flint worker is still dependent on the chance shape
of the shattered fragments of flint which he has not yet learned
to shape symmetrically. In the experimental search after the
most useful form of flint which could be grasped by the hand, the
very characteristic Chellean coup de poing was evolved out of its
Pre-Chellean prototype. This implement was made of an clon-
gate nodule, cither of quartzite or, preferably, of flint, and flaked
by the hammer on both sides to a more or less almond shape;
as a rule, the point and its adjacent edges are sharpened; the



Fic. 376, Trincipal forms of small, late Chellean scraping, planing, and boring tools of
flint, after Commont and Obermaicr. Onc-half actual size. 1. Combination tool—small
flake with a sharp point (a), cutting edge (8}, and curved-in scraper {c). 2. Cutting tool
with protective retouch for the index finger on the upper edge (a), and a sharp cutting
cdge (b). 3. Primitive knife, 4. ‘Point.’ 5. Combination tool—small flake with
scraper cdge (4), and two curved-in scraper edges (¢ and at). 6. Borer, 7. Pointed
scraper, 8. Knile with coarse boring point at onc end. ¢. Thick scraper or planing
tool. 10, Curved scraper.
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other end being rounded and blunted. Like most, if not all,
of the Chellean implements, it was designed to be grasped by
the bare hand and not furnished with a wooden haft or handle.
It is not impossible that some of the pointed forms may have
been wedged into a wooden handle, but there is no proof of it.
In size the coup de poing varies from 4 to 8 inches in length, and
examples have been found as large as g}4 inches.  That it served
a variety of purposes is indicated by the existence of four well-
defined, different forms: first, a primitive, almond-shaped form;
second, an ovaloid form; third, a disk form; and fourth, a pointed
form resembling a lance-head. De Mortillet* speaks of it as the
only tool of the Chellean tribes, but in its various forms it served
all the purposes of axe, saw, chisel, and awl, and was in truth a
combination tool. Capitan* also holds that the coup de poing
is not a single tool but is designed to meet many various needs.
The primitive almond and ovaloid forms were designed for use
along the edges, either for heavy hacking or for sawing; the disk
forms may have been used as axes or as sling-stones; the more
rounded forms would serve as knives and scrapers; while the
pointed, lance-shaped forms might be used as daggers, both in
war and in the chase,

The Chellean flint workers also developed especially a num-
ber of small, pointed forms from the accidentally shaped frag-
ments of flint, showing both short and long points carefully flaked
and chipped. Thus, out of the small types of the Pre-Chellean
there evolved a great variety of tools adapted to domestic pur-
_ poses, to war, and to the chase,

CHELLEAN GEOGRAPHY IN ENGEAND AND FRANCE

The type station of the Chellean culture is somewhat cast of
the present town of Chelles. Here in Chellean times the broad
floods of the ancient River Marne were transporting great quanti-
tics of sand and débris, products of the carly pluvial periods of
Third Interglacial times;and here, on the right bank, embedded in
sands and gravels 24 feet thick, are found the typical Chellean
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implements mingled with remains of the hippopotamus, straight-
tusked clephant, Merck’s rhinoceros, giant beaver, hyzna, and
many members of the Asiatic forest and meadow fauna.

The flint-working stations at St. Acheul were on bluffs from
40 to 8o fcet above the present level of the Somme. The Chel-
lean and the following Acheulean industry was carried on here on
a very extensive scale.  In one year Rigollot collecied as many as
8oo coups de poing from the ancient quarries; near by are other
quarries equally rich in material, and we may imagine that the
products of the flint industry in this favorable locality were car-
ricd far and wide into other parts of the country.

In the vicinity of Paris, and again at Arcy, in the valley of the
Biévre, the workers of Chellean, Acheulean, and Mousterian flints
sought in succession the old river-gravels belonging to the lower
levels; these ‘low terraces’ are only 15 feet above the present
height of the river and are still occasionally flooded by the high
waters of the Seine, indicating that the Seine borders have not
altered their levels.  The animal life here was identical with that
of the Somme and of the Thames and included the hippopotamus,
Merck’s rhinoceros, and the straight-tusked elephant.

Thus it would appear that, in regard to the river courses and
the hills through which they flowed, the topography and land-
scape of northern France and of southern Britain were everywhere
the same as at the present time. The forests which clothed the
hills were not greatly different from the present, except for the
presence of a few trees of a warmer clime, nor was there anything
strange or unfamiliar in the majority of the animals that roamed
through forest and meadow. The three chief archaic elements
consisted in the presence of two very ancient races of men and
their rude stage of culture, in the great forms of Asiatic and
African life which mingled with the more familiar native types,
and in the broad, continuous land surfaces which swept off un-
broken to the west and southwest.

For in those days Europe, though even then little more than
a great peninsula, extended far beyond its present limits. Eng-
land and Ireland were still part of the mainland, and great rivers
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flowed through the broad valleys that are now the TIrish Sca, the
North Sea, and the English Channel—rivers that counted the
Seine, the Thames, the Garonne, and even the Rhine, as mere
tributaries. The Strait of Gibraltar was then the Isthmus of
Gibraltar—a narrow land bridge connecting Europe with Africa.
The Mediterranean was then an inland lake, or rather two inland
lakes, for Italy and Sicily stretched out in a broad, irregular mass
to join the northern coast of Africa, while Corsica and Sardinia
formed a long peninsula extending from the Italian mainland and
almost, if not quite, reaching to the African coast.

Toe TuaMeEs VALLEY IN CHELLEAN TIMES

The interpretation of the features of stratification in the
valley of the Somme is especially interesting because it gives us
a key to the understanding of a similar sequence of prchistoric
events in the valley of the Thames.

The station of Gray’s Thurrock in this valley is barely 120
miles distant from the Chellean station of Abbeville, in the val-
ley of the Somme, and it is apparent that the old flint workers
were freely passing across the broad intervening country and in-
terchanging their ideas and inventions. Thus it happened that
Chellean implements identical with, or closely related to, the
types of the Somme valley were being fashioned all over southern
Britain from the Thames to the Ouse. The ancient River Thames
(Lyell,”® Geikie®) was then flowing over a bed of boulder-clays
which had been deposited during the preceding glaciations.  Its
broad, swift stream was bringing down great deposits of ochreous
gravels and of sands interstratified with loams and clays. It is
these old true river-gravels which display their greatest thickness
on the lowest levels of the Thames and which are largely made up
of well-bedded and distinctly water-worn materials. On these
low levels the flint workers sought their materials, and here they
left behind them the archaic Chellean implements which are now
found embedded in these older river-gravels, just as they occur in
the gravels washed down over the three terraces of the Somme and
the Marne. In the Thames this old gravel wash scems to have
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been down-stream, whereas on the middle and upper terraces of
the Somme the gravel wash came directly down the sides of the
valley, except, perhaps, in very high floods. These deep beds of
. grave!, sand, and loam lie for the most part above the present
overflow plain of the Thames, although in some places they de-
scend below it; which proves that the main landscape of the
Thames also, except for the changes of the flora and of animal
life, was the same in Pre-Chellean and Chellean times as it is at
present.  Thus the Somme, the Thames, and the Seinc had all
worn their channels to the present or even to lower levels when
the Pre-Chellean hunters appeared. Since Chellean times all
three rivers have silted up their channels.

The changes along the Thames which have since occurred are
in the superficial layers brought down from the sides of the valley
which have softened the contours of the old terraces and have
also entombed the later phases of the valley’s prehistory.

Sections on the south bank at Ilford, Kent, and on the north
bank at Gray's Thurrock, Essex, confirm this view. At the
latter station, in low-lying strata of brick-earth, loam, and gravel,
such as would be formed by the silting up of the bottom of an
old river channel, are found the remains of the straight-tusked
clephant, broad-nosed Tthinoceros, and hippopotamus. All the
discoveries of recent years lead to the conclusion that the old flu-
viatile gravels which contain these ancient mammals and flints
are restricted to the lower levels of the Thames valley, while the
high level gravels and loams are of later date.  Old Chellean flints
also occur occasionally on the higher levels, but here it would seem
that they have been washed down from the old land surfaces
above, because they are found mingled with flints of the late
Acheulean and carly Mousterian industry.

ExcrAanD 1N Earry Pavsoritaic TiMes

Tt is on the higher levels of the Thames, as of the Somme, and
in the superficial deposits covering the sides of the valley that we
read the story of the subsequent Paleolithic cultures and of an
carly warm temperate climate being followed by a cold climate
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with frozen subsoil belonging to the fourth glaciation and the
contemporary Mousterian flint industry. The Palicolithic his-
tory of the Thames® has not yet been fully interpreted, but it
would appear that the relics of the old stations of Kent and Nor-
folk will yield all the forms of Chellean and Acheulean imple-
ments, and probably also those of the Mousterian which have
been discovered in the valley of the Somme, thus proving that
the Lower Palxolithic races of this region pursued the same cul-
ture development as the neighboring tribes of France and Bel-
gium, as well as those of Spain, up to the close of middle Acheulean
times.

A similar sequence of events appears to be indicated at Hoxne,
Suffolk, where archaic paloliths were discovered as far back as
1795. This discovery was neglected for upward of sixty years,
until in 1839 these flints were re-examined by Prestwich and
Evans after their visit to the stations of the Somme (Geikie,®
Avebury®). This site was in the hollow of a surfacc of boulder-
clay, overlain by the deposit of a fresh-water stream; in the bed
of its narrow channel, besides flint implements of carly Acheulean
type, abundant plant remains were found which give us an inter-
esting vision of the flora of the time.

These plants are decidedly characteristic of a temperate cli-
mate, including such trees as the oak, yew, and fir, and mostly of
species which are still found in the forests of the same region.
This life gave place, as indicated in plant deposits of a higher
level, to an arctic flora, probably corresponding with the tundra
climate of Mousterian times, the period of the fourth glaciation.
Above these are found azain layers of plants and of mollusks
which point to the return of a temperate climate.

SPREAD OF THE ACHEULEAN INDUSTRY

It is noteworthy that not a single ‘river-drift,” Pre-Chellean
or Chellean, station has been found in Germany or Switzerland,
or, in fact, in all central Europe in the region lying between the
Alpine and Scandinavian glaciers. Either this region was un-
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favorable to human habitation or the remains of the stations
have been buried or washed away.

It is significant that the carliest proof of human migration into
this region, whether from the east or from the west we do not
certainly know, is coincident with the dry climate of Acheulean
times. The ‘loess’ conditions of climate seem to be coincident
with the ecarliest Achculean stations in Germany, such as Sablon.
‘Locss’ deposition is by no means a proof of a cbld climate but
rather of an arid one, especially in regions where areas of finely
eroded soil were liable to be raised by the wind; such areas were
found over the whole recently glaciated country north of the Alps
and south of the Scandinavian peninsula.

The Palwolithic discovery sites of Germany are principally
grouped in three regions™ as follows:

To the south, along the headiwaters of the Rhine and the
Danube, among the limestones of Swabia and the Jura were
formed the caverns sought by carly Mousterian man. To the
west of these were many older stations in the ‘loess’ deposits of
the upper Rhine, between the mountain ridges of the Vosges and
the Black Forest, and still nearer the sources of the Rhine, ex-
tending over the border into Switzerland, are a number of famous
cave sites in the valléys cut by the Rhine and its tributaries
through the white Jurassic limestone. To the west is the group
of the middle Rhine and of Wesiphalia, which includes the open
Acheulean camps in the ‘loess’ deposits above the river and a
number of cavern stations. To the north is the scattered group
of stations, both of Acheulean and Mousterian times, of north
Germany. Here the sites are few and far between. The open-
country camps werc established chiefly in the valley of the Ilm
and ncar the caves of the Harz Mountains, in the neighborhood
of Gera. No discoveries of certain date or unquestioned authen-
ticity are reported from eastern Germany.

Along the upper Rhine the flint workers of Acheulean times
established their ancient camps mostly in the open on the broad
sheets of the ‘lower loess,” which, constantly drifted by the
wind, covered and preserved the stations. These stations are
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F1c. 77.  Flint working stations of the Men of the Old Stone Age along the waters of the
Iim, the Rhine, and the Danube, from Acheulean to Azilian times. After R. R. Schmidt,
modificd and redrawn, These Palzolithic sites of Germany lie between the terminal
moraines of the successive glacial advances of the Second, Third, and Fourth (I, IT1, 1V)
Glacial Stages, extending from the borders of the Scandinavian ice-fields on the north
to those of the Alpinc ice-fields on the south. The dotted surface represents the arca
covered by the drift of the Fourth Glacial Stage.
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‘widely scattered, but they were frequented from earliest Acheu-
lean times, and the region was revisited to the very close of the
Upper Palxolithic.

Early in Achculean times the important ‘loess’ station of
Achenheim was established.  This is a most famous locality and
is of especial importance because it is the only station in Ger-
many which was continuously frequented from late Acheulean
times throughout the Lower Palzolithic and into the beginning of
the Upper Palicolithic; here the ‘older loess’ of the Third Inter-
glacial Stage yiclds a typical Acheulean industry.

Thus far the region of the middle Rhine and of Westphalia
has not shown any evidence of Acheulean culture. The north
German stations, however, were entered in Acheulean times, and
the principal open stations of this region lic along the valley of
the Ilm. Here, at Taubach, Ehringsdorf, and Weimar, we find
implements of typical Achculecan form belonging to the early
warm temperate Acheulean period.  The stations of the Ilm val-
ley southwest of Leipsic are also of great importance because of
the rich record which thev contain of the warm temperate animal
life of early Acheulean times; the flint culture is typically Acheu-
lean, and the climatic conditions are read both in the travertines
and in the subsequent deposits of the ‘lower loess,” which be-
long to the cold dry period of late Acheculean times. Here lin-
gered the straight-tusked elephant and Merck’s rhinoceros, con-
temporary with the workers of the Acheulean flints.

It will be observed that in Germany the carly Acheulean was
a warm period which in certain regions was also arid and subject
to great dust-storms. At this time the camps were for the most
part in the open country, In the late period, also arid and sub-
ject to high winds but with a cooler climate, the flint workers
continued to frequent the open Acheulean stations in the ‘loess.’
If there were shelter and cavern stations in this region, they have
not as yet been discovered. This would appear to indicate that
the climate had not yet become severe.

Similar testimony is found in the great scarcity of cavern and
shelter stations in Acheulean times in every part of western Eu-
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rope; yet occasionally the tribes repaired to the vicinity of shel-
tering cliffs, as along the Vézére. In some scattered localities
they sought the caverns, as at Krapina, in Croatia, at Spy, on
the Meuse in Belgium, and at Castillo, in northern Spain.  These
rare exceptions to the open camps would tend to prove that the
caverns were sought rather for protection from cnemics and as
rain shelters than as retreats from a bitter-cold climate,

In the valley of the Beune, a small tributary of the Vézére,
in Dordogne, we find a true Acheulean station quite close to the
river shore. This proves that in Acheulean times this valley
was already decpened to the same degree as it is to-day. In the
valley of the Somme the Acheulean culture stretches from the
‘highest terrace’ down below the present level of the river,
which has made for itself a new high channel.  The fact that two
Acheulean stations are found on the upper Garonne, high above
the present water-level, is of little significance, as at that time
the water-level was also high.

In general the Acheulean flint workers preferred the open
stations throughout all Acheulean times, and their camps are
found on the open plateaus between the rivers or on the various
‘terrace’ levels, as on the higher, middle, and lower ‘terraces’
of the Somme at St. Acheul, or again close along the borders of
the rivers and streams, as in the Dordogne region.

Even during the early Acheulean stage a dry climate had
begun to prevail in certain parts of Germany. Necar Metz is
the ‘older loess’ station of Sablon, which was occupied in early
Acheulean_times, indicating a warm period of arid climate fa-
vorable to the transportation of the wind-blown ‘loess’; doubt-
less, this fine dust at times filled the entire atmosphere and ob-
scured the sun, as is the case to-day on the high steppes and
deserts of eastern Asia.

An cxception to the open-country life preferred by the Acheu-
lean flint workers is found in the great grotto* of Castillo, near
Puente Viesgo, in the Province of Santander, northern Spain,

* The author was guided through this station by Doctor Hugo Obermaier in the
summer of 1912,
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The deposits which filled this grotto to a thickness of 43 feet
from the floor to the roof were explored by Obermaier, who found
them divided into thirteen layers, covering eleven periods of
industry and presenting the most wonderful epitome of the pre-

Fii. 35, Entrance (white cross) to the great gretto of Castillo in northern Spain.  This
grotto wis frequented by the Men of the Old Stone Age from Acheulean to Azilian times,
an archeologic sequence surpassed only by that of the open camps along the terraces of
the Somme.  Photograph from Obermaier.

history of western Europe from Acheulean times to the Age of
Bronze, in Spain (Fig. 79).

As carly as 1908, Breuil®* discovered in the interior of the
cave back of the grotto some quartzites worked into Acheulean
types, proving that the cavern was entered in Acheulean times.
Obermaier,® in the course of three yvears’ work, has found that
the floor of the grotto was possibly used as a flint-making station
in Achculean and, possibly, in Chellean times.  The culture sec-
tion which he has revealed here under the direction of the In-
stitut de Paléontelogic humaine can be compared only with that
which Commont has found on the ‘terraces’ of the Somme at
St. Acheul. The difference is that in the shelter of the Castillo



164 MEN OF THE OLD STONE AGE

4/ Iﬂll/-///

ibeail Al

Fic. ;9. Stratigraphic scc-
tion showing the archxo-
logic layers of the great
grotto of Castillo.  After
Obermaicr.

grotto the climate is recorded only through
the changing forms of animal life which
arc mingled around the fire-hearths and
with the flints in the ascending levels.

(13} Encolithic Age. Small, triangular dagger
in copper,

(12) Azilian. Flint industry—Age of the Stag.

(x1) Upper Magdalenian. Artistic engravings
on stag-horn.

(10) Lower Magdalenian. Flints and fine en-
gravings on bone. Reindeer biton.

(9) Archaic Solutrean. Feuilles de lauricr, re-
touched on one side only.

(8, 4, 6) Upper Aurignacian in three layers.
Remains of the reindeer and burins.

(s) Lower Aurignacian. Implements of stone
and bone. Remains of an infant.

(4) Upper Mousterian. Rich in small imple-
ments and large tools of quartzite,
Merck’s rhinoceros very abundant.

(3) Typical Mousterian flints and quartzites.
Merck’s rhinoceros.

(2) Tarly Mousterian industry. Bones of
cave-bear and Merck’s rhinoceros.

(1) Achculean fiints.

The entrance to this grotto is on the
side of a high hill overlooking the valley
and might easily have been barricaded
against attack. In carly Acheulean times,
when the flint workers were on the very
floor of the grotto, the lower entrance of
the cavern was still open, leading far into
the heart of the mountain. The succes-
sive accumulations of débris, cave loam,
firc-stones, bones, and innumerable flints,
together with great blocks falling over the
entrance of the cavern, reached a height

of 43 feet, so that during the Upper Palrolithic only the upper
entrance to the cavern was used by the artists of Magdalenian
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times. The subsequent Azilian and Enecolithic cultures were
crowded under the very roof of the grotto at the sides.

This station, rcpaired to and then abandoned by tribe after
tribe over a period estimated at present as not less than 50,000
years, is a monumental volume of prehistory, read and interpreted
by the archeologist almost as clearly as if the whole record were
in writing. .

The first positive evidences of the use of fire are the layers
of charred wood and bones frequently found in the industrial
deposits of carly Acheulean times.

GEOGRAPHIC AND CLIMATIC CHANGES

During the early period of development of the Acheulean
industry, the geography, the climate, and the plant and animal
life continued to present exactly the same aspect as during Chel-
lean times. The mammals which we find in Thuringia in the
lower travertines of the valley of the Ilm, at Taubach, near Wei-
mar, and at Ehringsdorf, mingled with flints of early Acheulean
industry, are of the same species as those found in the valley of
the Somme mingled with the implements of the Chellean indus-
try. The southern mammoth occurs at Taubach, and we find
the straight-tusked elephant (E. antiguus), Merck's rhinoceros,
the hippopotamus, the lion, and the hymna representing the an-
cient African-Asiatic migrants, while the north European and
Asiatic life is represented by the giant deer, roe-deer, wild goat,
brown bear, wolf, badger, marten, otter, beaver, meadow ham-
ster, and shrew. Grazing in the meadows were the aurochs, or
wild ox, and the wisent, or bison. There was one variety of horse,
probably of the forest type. Thus, the fauna as a whole contains
six Asiatic types, or eight if we include the bison and wild cattle.
Of the forest life there are nine species, including the wild boar
(Sus scrofa ferus) not mentioned above.

The layers of travertine are indicative of very important
geographical changes which were occurring in central and southern
Europe in the middle period of Third Interglacial times. The
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travertines of the Ilm and of other parts of central Germany were
due to wide-spread volcanic disturbances and cruptions, accom-
panied by the deposition of travertines, gypsums, and tufas.
To this volcanic disturbance in central France is attributed the
deposition of the {uf de La Celle-sous-Morel, near Paris, which
records the warm temperate climate of early Achculean times, as
well as the somewhat cooler succeeding climate of late Acheulean
times. This uplift in the centre of Germany and France appar-
ently left the region between France and Great Britain undis-
turbed, because there is evidence of continued frec migration of
the tribes and of the Acheulean cultures; but there appears to
have been a wide-spread subsidence of the coasts of southern
Europe by which the islands of the Mediterrancan became iso-
lated from the mainland, and the migrating routes between
Europe and Africa across the central Mediterrancan region were
cut off. Thus, Italy, Sicily, and Sardinia were separated from the
mainland after having received a large contingent of mammalian
life from the continents both to the north and to the south.
While descendants of the African and Asiatic mammals, as well
as of the northerly European forest and meadow types, survive
on these islands, there is, thus far, no indication that they were
invaded by hunters carrying the implements of the Acheulean
culture, although these Acheulean flint workers ranged over all
parts of the Italian peninsula (Fig. 8o), as indicated by the dis-
covery of nine stations.

DISTRIBUTION OF ACHEULEAN STATIONS

The Acheulean stations are widely distributed along the
Seine, Marne, and Somme in northern France, where flint is
abundant and well adapted for fine workmanship. In central
and southern France, where large flints are scarce, the Acheulean
tribes were forced to use quartz, which fashions into clumsier
forms. In the north the Acheulean workers continued on the
old Chellean sites at Chelles, St. Achcul, Abbeville, and Helin.
In late Acheulean times were established the new stations of
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Wolvercote on the Thames, near Oxford, and of Levallois on the
Seine, near Paris, both famous for their ‘Levallois’ flint knives
or blades. Near Levallois is the late Acheulean station of Ville-
juif, south of Paris, where the flints are buried in drifts of loess,
In Normandy are the important stations of Frileuse, Bléville,
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I'ic. 8o, Distribution of the principal Acheulean industrial stations in western Europe.

and La Mare-aux-Clercs, which give the whole Acheulean devel-
opment, both carly and late. On a small tributary valley of the
Vézdre, in Dordogne, in late Achculean times there was estab-
lished the station of La Micoque, which gives its name to a num-
ber of miniature flints of distinctive form which were first found
there and are known as the ‘type of La Micoque.” Other sta-
tions, such as Combe-Capelle, also show examples of this ‘minia-
ture’ Acheulean workmanship.

Altogether, over thirty Acheulean stations have been found in
France, two—Castillo and San Isidro—in northern and central
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Spain, the single station of Furninha in Portugal, over cight in
Germany, three in Austria, and three in Russian Poland.  Espe-
cially remarkable is the wide distribution of this culture all over
Italy, where explorations by no means exhaustive have resulted
in the discovery of at least nine or ten very prolific stations ex-
tending from Gocciancllo in the north to Capri in the south, but
not into Sicily as far as is at present known.  Thus all of western

Fic.81. Late Acheulean station of La Micoque, in Dordogne, where miniature flints of
distinctive late Acheulean form are found,  Photograph by N, C. Nebon.

LEurope, excepting the arca covered by the Scandinavian ice-
ficlds on the north and by the Alpine ice-fields on the south, was
penctrated by the workers of Acheulean flints, probably members,
for the most part, of the Neanderthal race.

The general uniformity of Acheulean workmanship in all parts
of western Europe is an indication that these Neanderthaloid
tribes were more or less migratory and that the inventions of new
and useful implements, such as the lance-pointed coup de poing
of La Micoque and the flint-flakes of Levallois, which probably
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originated at an especial centre, or perhaps even in the inventive
mind of a single workman, became widcly distributed and highly
distinctive of certain periods. The development of the imple-
ments in dificrent regions is so uniform as to prove that the evo-
lution of the carly Palolithic cultures extended all over western

Europe and that the various types or stages were essentially
contecmporary.

Forss oF ACHEULEAN IMPLEMENTS

There is a closc sequence between the coup de poing of the
Chellean workers and its development into the finer and more

Fic. 82. Ilustrating the mcthod of ‘flaking’ flint implements by direct or

indirect blow with a hammer-stone.
L ]

symmetrical forms of the Achculean. The latter, according to
Obermaier,* is distinguished by the flaking of the entire surface,
by the far more skilful fashioning, and by the really symmetrical
almond form which is attained by retouching both the surface
and the edges. This more refined retouch becomes the means
of producing symmetrical instruments, with straight, convex, or
concave cutting edges, as well as finer and lighter tools.

The carly Acheulean industry belonged to a warm temperate
climatic period and directly succeeds the Chellean, as shown in
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a most perfect manner in the quarries of the type station of St.
Acheul on the Somme. In these carlier strata the prevailing
forms of coup de poing are the ‘pointed oval’ and the ‘lance-
pointed,’ the latter showing very simple chipping, a broad point,
and a thick base. The oval coups de poing are smaller than the
Chellean tools of the same kind, carefully fashioned on all sides
and round the base, and very symmetrical; there are four dis-
tinct varicties of these: the almond type, oval almond-shaped,
elongate oval, and subtriangular—the latter evolving into the

Fic. 83. Illustrating the method of ‘chipping’ flint implements by pressure
with a bone or wooden implement, to produce the finer
retouch of the surfaces and edges.

finely modelled type of late Achculean times. It may have
been from these oval types that the disc form was finally
evolved. :

There is wide difference of opinion regarding the use of these
thin ovaleid, triangular, and disc forms. Obermaier considers
that they may have been clamped in wood, or furnished with a
shaft, thus forming a spear head. Another suggestion is that
they were used with a leather guard to protect the hand; and
there is no doubt that in ecither case they would have served as
effective weapons in chase or war. Another view is that of Com-
mont,*” who belicves that not a single implement down to the
very end of Achculean times can be regarded as a weapon of war;
this author maintains that many of these implements, including
those dressed on both edges, were still in various ways grasped
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by the hand, although they do not present the firm, blunted grip
of the ancient coups de poing.

We also note the development of a type of coup de poing, with
cutting blade fashioned straight across the end: this primitive

L Point of percucion
T Bulb of pertusalon

4 T Sar

' 5
-, Conceatric waves

Flkas

Fic. 8. Method of producing the long flake and the central ¢ore of flint by
sharp blows at the indicated point of percussion. After R. R. Schmidt.
In this case a scries of flakes have been cut off the entire periphery of the
core, The primitive use of the flake begins in the Pre-Chellean, |

chisel or adze-shaped tool may have been used as a chopper, or
as an axc, in fashioning wooden tools.

In the lance-pointed coup de poing of narrow, clongate shape,
the flaking is very simple and the edges are continued into the
short base, generally very thick, and often showing part of the
original crust of the flint nodule, which is well adapted for the grip
of the hand. This implement, which serves the original idea of
the coup de poing, develops into the round-pointed and lance-
pointed forms. There is no question that, whether in industrial-
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use, in war, or in the chase, these implements were held only by

the hand.
The small implements of the carly Acheulean included a great
variety of designs developing out of the far more primitive tools
of Chellean and Pre-Chellean

INDUSTRIAL, times, namely, the planing tool,
Coup de poing. the scraper, the borer, and the
Ovaloid. knife. Each of these types de-
Double-edged. cl i I
Subtriangular. velops its own variety, of'ten
Straight cutting blade across fashioned with great care, prim-
the ﬁ"d- itive blades, straight-edged cut-
Disestiapeil. . ting tools, with the back rounded
Triangular—very thin and flat. )
Hachette, chopper. or blunted for the grip of the
Grattoir, planing tool. fingers, scrapers with straight
Racloir, ACTapCEy or curved edges, and pergoirs or
Percoir, drill, borer. b Th ine and bl:
Couteau, knife. borers. ¢ scraping and plan-
‘Pointe’ (Levallois blade). ing tools, doubtless used for the
‘Pointe,’ point—oval and  dressing of hides, are now more

chiscl-shaped.  cppefylly fashioned. We also

Wie axn CliASE, obscrve the racloir and the
Baigde-paiuig: scraper  finished to a point
Of pointed and lance-pointed Which is the precursor of the

types. graving tool of the Upper Pale-
Pierre de jet,  throwing stone. olithic.3®
Couteau, knife. -y 5
‘Pointe, dart and spear Characteristic of this stage

heads. is the systematic use of large

‘flakes’ or outlying picces of

flint struck off from the core, which were used as scrapers or
planes, or developed into small ‘haches,’ or coups de poing.

The core or centre of the flint nodule still constitutes the ma-

terial out of which the large typical implements are fashioned;

but the flake begins to lend itself to a great variety of forms,

as witnessed in the evolution of the Levallois knives of the

Upper Acheulean and the highly varied flake implements of the

Mousterian and Aurignacian industries.
The ‘pointe,” or point, is a special implement chipped out



ACHEULEAN INDUSTRY 173

of a short, sharply convex flake, taking the form of a blunt dart
or spear head, pointed at one end and oval or flat at the other.

Fic. 85, large, typical Acheulean implements, chiefly described as coups de poing, after
de Mortillet. One-quarter actual size. One of these (41) shows at one end a part of the
crust of the flint nodule left intact to afford a smooth, firm grip to the hand
Another (43) shows a part of the crust remaining along the left side, for the same
purpose, Two of the coups de poing (47 and 38) show, the onc a double-curved,
the other a straight, lateral edge. Another coup de poing (40), from § submarine
deposit near the shore at Havre, is partly covered by acorn shells,

LATE AcHEULEAN CLIMATE

The Acheulean industry continued over a very long period,
and by the time the late Acheulean culture stage had been reached
a decided change of climate ensued in western Europe.  Along the
borders of the Danube and of the Rhine, in the valley of the
Somme, and even in central and southern France there are indi-
cations of a cool dry continental climate, similar to that which
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is now found on the southern steppes of Russia, in the Ural
Mountains, and in the vicinity of the Caspian Sea. Indications
of this climate have been mentioned above, as seen in the plant
life in the fuf de La Celle-sous-Morct, ncar Paris, where there are
evidences that trees of a cool temperate climate took the place
of the warm temperate forests of early Acheculcan times.

That the climate should be considered as cool and arid rather
than comparable with the bitter-cold climate of the ‘upper loess’
period, when a true steppe fauna entered Europe for the first
time, is further indicated by the fact that late Achculean imple-
ments are more frequently found in the centre and north of
France than in the south.

To the far north, before the close of Achculcan times, the
Scandinavian ice-fields had again begun to advance southward;
the region bordering the glaciers was cold and moist and favored
the migration from the tundra regions of the woolly mammoth
and woolly rhinoceros to the locality still {requented by the
Acheulean flint workers, for it is said 3* that Acheulean flints are
occasionally associated even with the remains of these tundra
mammals. At the very same time the Acheulean flint workers
along the Somme may have enjoyed a more genial climate.

It is only through this interpretation of the various climatic
and life zones in western Europe that we can explain the survival
on the River Somme, or return to this river from the south, of
a2 warm temperate fauna, hippopotami, rhinoceroses, and ecle-
phants, in the Mousterian period, which is even subsequent to
the close of Acheulean times.

The valleys of the two great river-systems of southwestern
France, the Dordogne draining the central plateau, and the
Garonne draining the eastern Pyrenees, were now sought by the
Acheulcan flint workers. The valley of the Vézére, a northern
tributary of the Dordogne, cuts through a broad plateau of lime-
stone in which the streams have hollowed out deep beds with
vertical sides. Here the landscape of late Acheulean times bore
the same general aspect as at present.’® Evidences of a change
of climate are observed even in the sheltered valleys where the
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flint workers were secking the warmer and sunnier river-slopes.
The river channels were the same as they arc to-day, and the
quarrics of the early Acheulean flint workers are found quite
close to the streams; but as the period progressed they moved up
nearer to the cliffs and shelters. Here, too, there is evidence
that a dry continental climate prevailed. On the upper levels of
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Fi1c. 86. “Valleys of the two gn':at river-systems of southwestern France, the Dordogne
drmining the central plateau and the Garonne draining the eastern
Pyrenevs,”  After Harlé,

the old platecaus of Dordogne we still find the Quercus ilex occur-
ring quite frequently, a tree which belongs to relatively dry regions
and which in southern Russia is reckoned with the floza of the
steppes. Yet the greater aridity toward the close of the Acheu-
lean stage was probably not such as to prevent the growth of
forests along the borders of the streams.  Thus, in the mammalian
life of the period there was, perhaps, a division between the more
hardy forms which frequented the dry plateaus above and the
forest-loving and less hardy forms which frequented the river-
valleys.

The most convincing proof of an arid climate in the north of
France with prevailing high westerly winds is found in the layers
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of ‘loess’ which occur on the ‘terraces’ of the Somme, the Seine,
the Rhine, and the Danube.  These ‘lower loess’ layers of Third
Interglacial times frequently contain implements of the late
Achculcan industry. Thus, at Villejuif, south of Paris, late

¥16. 87. “‘The valley of the Vézire, a northern tributary of the Dordogne, cuts through
a broad plateau of limestone in which the streams have hollowed out deep beds wich
vertical sides,” favorable to the formation of caverns, grottos, and shelters.  “Here the
landscape of late Acheulean times bore the same general aspect as at present.”  Photo-
graph by N. C. Nelson.

Acheulean implements are found embedded in drifts of ‘loess.’
In the valley of the Somme, flints of the middle Acheulean stage
are also found in the loess ancien and ‘river-drift.” In the fuf
de La Celle-sous-Moret the layer of ‘loess’ immediately over-
lies the tufa layer containing late Acheulcan implements and
proofs of a cooler climate.

Among the most famous of the ‘locss’ stations of late Acheu-
lean times is that of Achenheim on the upper Rhine, west of Stras-
burg. Here the ‘older loess’ contains a typical Acheulean culture.
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- With this prolonged epoch of cooler temperature the hippo-
potamus and the southern mammoth retreated to the warmer
portions of southern Europe, and their remains are no longer
found associated with the late Achculean flints. The more hardy
straight-tusked elephant and Merck’s rhinoceros still continued

in the north, apparently well adapted to sustain a very consider-
able fall in temperature.

Forums oF LATE ACHEULEAN IMPLEMENTS

The coups dec poing of the lale Ackeulean exhibit a great ad-
vance upon the Chellean, being fashioned into dagger or lance
forms, with alt the edges carefully chipped. The ovaloid imple-
ments of late Acheulean times are often worked into fine and
sharp blades, which may have been used like butcher-knives for
dismembering the carcasses of game and for cutting up the pelts,
while the fine almond and disc shapes may have been used as
scrapers to cut off the tissues of the inner surfaces of the hides,
which were finally dressed by the grattoir, or flint planing tool.
In brief, the coup de poing reaches its acme of development in late
Acheulean times, both in the fineness of flaking and retouching
and in its symmetry of form. The use of large flakes of flint and
the retouching both of the borders and of the extremities of these
flakes shows a constantly improving technique. It is in the thin,
flat, triangular blades and in the lance-pointed forms that the
coup de poing reaches its culmination; but we still observe
the development of the oval or almond-shaped forms gnd of the
flattened discs. The implements of this time reach their greatest
perfection in the north of France, where flint is so abundant.

The late Acheulean is further distinguished by an advance in
all the finer and smaller implements and tools. The knives are
now very fine and perfect, although they retain the broad, thick
form of the original flint fragment and seldom attain the sym-
metrical shape which characterizes the blades of the Upper Pale-
olithic.! The ‘points’ are also of finer technique, with their edges
converging from a broad basc to a well-formed point. It is
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generally assumed that these were held in the bare hand, but
it is quite as probable that they were attached to wooden shafts
and used as dart or spear heads. By far the most numerous
as well as the most varied of the smaller tools were the racloirs,

Fic. 88. Varied shapes of the Acheulean flints described as coups de poing, including
some ‘miniature’ forms, after de Mortillet. The oval, the pointed, the almond, the
triangular, the discshaped. The late Acheulcan is distinguished by an advance in
all the finer and smaller implements, tools, and weapons; yect the finest work of
Acheulean times appears thick and clumsy when contrasted with the best Solutrean
work of the Upper Paleolithic. One-quarter actual size.

or scrapers, which were developed, doubtless, by the increasing
use of skins for clothing as a protection against the somewhat
more rigorous ciimate of late Acheulean times. Probably the
women of the tribe were employed in dressing hides by means
of these scrapers, which were either flat and broad with crescent-
shaped edges, flat and narrow, or double-edged with rounded
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ends. The development of other fine tools—borers, small discs,
triangular and ovaloid shapes, miniature coups de poing, and
many varicd forms besides—is best witnessed in the station of
La Micoque, close to the junction of the Vézire with the Dor-
dogne. These miniature implements may well have been used
in the final dressing of skins for clothing, in the chase of smaller
kinds of game, or at feasts for splitting marrow-hones.

No bone implements whatever have been found even with

Fic. 89, The chef-&’'autre of the Acheulean industry is the Levallois flake,
which may have evolved from the large flakes of Chellean
times  After Worthington Smith,

these late Achculean flints, but it is important to observe that the
majority of these stations are open and exposed to the weather
and that bone implements would not be prescrved here as they
would in the sheltered grottos and caverns to which the flint
workers repaired in the Mousterian and succeeding tintes.

As regards the finish of these flint implements, it is important
to note that it is fine only by comparison with the crude work of
the carly Acheulean or the still coarser types of Chellean times
and that the very finest work of Acheulean times appears thick
and clumsy when contrasted with the finer work of the Upper
Palxolithic.

The chef-d’eurre of the late Acheulean industry is the Levallois
flake, first found at Levallois-Perret, near Paris, which de Mor-
tillet believed to be fashioned out of a divided coup de poing
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with a flat under-side, but which may have been evolved from
the very large primitive flakes of Pre-Chellean date. These
flakes date back earlier than the Chellean coup de poing but con-
tinued in use after its invention and may have been greatly
perfected into the Levallois type. This type of ‘couteau’ is a
large, wide, thin flake of fairly symmetrical shape, with a flat
back formed by the original smooth surface of the flake. These
implements are pointed, oval, or sharply rectangular in form and
present the most characteristic tool of the closing stage of the
Acheulean industry.

It is most interesting at this point to observe the two modes
of evolution which seem to pervade all nature: first, the gradual
perfection and modification in size and proportion of a certain
older form; second, the sudden change or mutation into a new
form, which in turn enters the stage of gradual improvement.

The late Acheulean is seen to present the climax of a gradual
and unbroken development from the early Chellean industries
and ideas; and to our mind this is strongly suggestive of a corre-
sponding evolution of manual skill and mental development in
the workmen themselves, who may have been partly of Pre-
Neanderthaloid race.

The next industrial stage, namely, the Mousterian, which cer-
tainly presents the closing workmanship of the Neanderthal race,
shows a marked retrogression of technique in contrast to the
steady progression which we have observed up to this time. We
have, in fact, witnessed a number of successive stages of progres-
sion, which are to be followed in the Mousterian by a stage of
retrogression. Such a retrogression in industrial development
may for certain known or unknown reasons occur in the same
race. It is a noteworthy parallel that in the Upper Palwolithic,
where the Solutrean culture represents the climax and perfection
of flint working, the succeceding Magdalenian shows marked
retrogression in the technique of flint retouch.
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Tie KrAPINA NEANDERTHALOIDS

In northern Croatia, near the small town of Krapina, in the
valley of the Krapinica River, is the now famous cavern of Kra-
pina, where in 1899 was made the fourth discovery of the remains
of men of the Neanderthaloid race in western Europe, twelve

Fic. go. The grotto of Krapina, overlooking the valley of lhc_ Krapinica River, near
Krapina, Croatia, in Austria-Hungary. After Kracmer.

years after the discovery of the men of Spy, in Belglum, and
forty-three years after the discovery of the man of Neanderthal.
Even now opinion is divided as to the age of the human remains
found in this cavern. The discoverer, Professor Gorjanovi¢-
Kramberger of Agram considered that the stone implements and
chips were of Mousterian age, and Breuil still refers them to the
carly, or so-called warm, Mousterian period; this opinion is
shared by Déchelette.  Schmidt, however, regards Krapina as a
true Acheulean station, lacking in some of the typical implements,
and of the same age as the ‘loess’ station of Ehringsdorf.
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The mammals found in the cavern certainly belong to the
very late Acheulean period and include Merck’s rhinoceros, the
cave-bear, the urus, a species of horse, the giant deer (A egaceros),
the beaver, and the marmot (Arclomys marmolla).

The cavern was originally washed out by the river, but now
it is 82 feet above the present water-level. When ifound it was
completely filled with sand and gravel deposits, weathered frag-
ments from the roof and walls, and loose stones and boulders.*
Enclosed in this mass. in separate strata which are perfectly
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Fic. g1.  Cross-section of the valley traversed by the Krapinica River showing the loca.
tion of the grotto known as the Krapina recess on the bank to
the left. Drawn by C. A. Roeds,

distinguishable, there lay, variously distributed through the
different layers, thousands of animal bones, mingled with hun-
dreds of human bones, and hundreds of stone implements and
chips.

During the years 1899~1905 Gorjanovié-Kramberger made a
thorough exploration of the contents of this cavern, and published
a complete account of his researches in 1906.2 There were about
three hundred pieces of human bones, among them many small
fragments, also many sizable pieces of skull and several entire
limb bones perfectly preserved. The .bones are of a strongly
. characterized type, and the lower jaws, face bones, bones of the
thigh and arm, the teeth, and the bones of many children establish
the Krapina race as belonging unquestionably in the same group
with that of Neanderthal and of Spy.



THE NEANDERTHAL RACE OF KRAPINA 183

The skull of the Krapina man (Fig. 93) is somewhat broader
or morc brachycephalic than that of any other members of the
Neanderthal race.  In general, the race is somewhat dwarfed, of
broader head form and with less prominent supraorbital processes.
The species is unquestionably Homo neanderthalensis, of which

FiG. g2, Detail showing the interior contents of the Krapina grotto be-
fore its cxcavation in the years 1899 to 1903.  After
Garjanovit-Kramberger.

the Krapina men constitute a local race. Schwalbe and Boule
observe that the greater breadth of the Krapina skull is partly
due to the manner in which the bones have been put together,*
and they do not consider that the Krapina man represents a
different subrace (Hemo neanderthalensis krapinensis) as held by
the discoverer. The cephalic index of one Krapina skull is re-
corded as 83.7 per cent (?) as compared with 73.9 per cent, the
cephalic index of the true H. ncanderthalensis, a difference which,
as above noted, may be partly due to the restoration. The bones
are in such a fragmentary condition that it is impossible to form
a proper estimate of the brain capacity in either the males or
ferales of this race; nor is it possible to estimate the stature.
The space between the eyes is the same as in the Neanderthal



184 MEN OF THE OLD STONE AGE

race; the angle of the retreat of the forchead (52°) is nearly the
same as in the Gibraltar female Neanderthal skull (50°), this
high forehcad being due to the lesser development of the supra-
orbital ridges. That the brain was of a low, flat-hcaded Nean-
derthal type is shown by the close similarity of the index of the
height of skull (42.2) to that of one of the men of Spy (44.3), as
compared with the lowest index among the existing races of men
(48.9); yet the Krapina man presents a considerable advance

Frc. g3. Profile view, right side, of onc of the skulls from Krapina. This skull
is much broader than that of the typical Neanderthaloid.  After
Gorjanovit-Kramberger.  Onc-quarter life size.

over Pithecanthropus, in which the index of the height of skull is
only 34.2. )

The jaw is more slender than that of the Heidelberg man
but is still thick and massive; the chin is receding, a character-
istic of all the Neanderthal races.

The broken condition of all the human bones in this cavern,
and the abundant indications of fire, have led to the charge that
the Neanderthals of Krapina were cannibals, and that these
mingled remains are the bones of animals and men collected here
during cannibalistic feasts. Against this supposition Breuil ob-
serves that none of the human bones are split lengthwise, as is
the usual practice when extracting the marrow, but they arc
broken crosswise. This is the only evidence of such practice that
has been found during all Palxolithic times, and we should hesi-
tate to accept it unless corroborated by other localitics.

The various layers indicate that the cavern was successively
occupied by man; in or near the hearths are found stone imple-
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ments, broken and incinerated bones, and pieces of charcoal,
which may indicate that this grotto was visited only at intervals,
perhaps during the colder scasons of the year.
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