MEN OF THE OLD STONE AGE
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THE anticipation of nature by Lucretius* in his philosophical
poem, De Rerum Nalura, accords in a broad and remarkable way
with our present knowledge of the prehistory of man:

“Things throughout proceed
In firm, undevious order, and maintain,
To nature true, their fixt generic stamp.

Yet man’s first sons, as o’er the ficlds they trod,
Reared from the hardy earth, were hardier far;
Strong built with ampler bones, with muscles nerved
Broad and substantial; to the power of heat,

Of cold, of varying viands, and disease,

Each hour superior; the wild lives of beasts
Leading, while many a lustre o’cr them rolled,
Nor crooked plough-share knew they, nor to drive,
Deep through the soil, the rich-returning spade;
Nor how the tender scedlmg to re-plant,

Nor {rom the fruit-tree prunc the withered branch

“Nor knew they yet the crackling blaze texcite,
Or clothe their limbs with furs, or savage hides.
But groves concealed them, woods, and hollow hills;
And, when rude rains, or bitter blasts o’erpowered,
Low bushy shrubs their squalid members wrapped.

* Lucrctius was born 95 B. C. 1lis poem was completed before 53 B.C. In the
opening lines of Hook III he attributes all his philosophy and science to the Greeks.
Sce Appendix, Note L
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2 MEN OF THE OLD STONE AGE

“And in their keen rapidity of hand
And foot confiding, oft the savage train
With missile stones they hunted, or the force
Of clubs enormous; muny a tribe they felled,
Yet some in caves shunned, cautious; where, at night,
Thronged they, like bristly swine; their naked limbs
With herbs and leaves entwining. Nought of fear
Urged them to quit the darkness, and recall,
With clamorous cries, the sunshine and the day:
But sound they sunk in deep, oblivious sleep,
Till o’er the mountains blushed the roseate dawn.

. . . . - a . . . . .

“This ne’er distressed them, but the fuar alone
Some ruthless monster might their dreams molest,
The foamy boar, or lion, from their caves
Drive them aghast beneath the midnight shade,
And seize their leaf-wrought couches for themselves,

L] . L] . - . . . . - .

“Yet then scarce more of mortal race than now
Left the sweet lustre of the liquid day.
Some doubtless, oft the prowling monsters gaunt
Grasped in their juws, abrupt; whence, through the groves,
The woods, the mountains, they vociferous groaned,
Destined thus living to a living tomb.

“Yet when, at length, rude huts they first devised,
And fires, and garments; and, in union sweet,
Man wedded woman, the pure joys indulged
Of chaste connubial love, and children rose,
The rough barbarians softencd. The warm hearth
Their frames so melted they no more could bear,
As erst, th’ uncovered skies; the nuptial bed
Broke their wild vigor, and the fond caress
Of prattling children from the bosom chased
Their stern ferocious manners.”” *

This is a picture of many phases in the life of primitive man:
his powerful frame, his ignorance of agriculture, his dependence
on the fruits and animal products of the earth, his discovery of
fire and of clothing, his chase of wild beasts with clubs and
missile stones, his repair to caverns, his contests with the lion

* Lucretius, On the Nature of Things, metrical version by J. M. Good. Bohn's
Classical Library, London, :8go.
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and the boar, his invention of rude huts and dwellings, thé soft-
ening of his nature through the sweet influence ‘of family life and
of children, all these are veritable stages in our prehistoric devel-
opment. The influence of Greek thought is also reflected in the
Satires of Horace,* and the Greek conception of the natural
history of man, voiced by Aschylusf as early as the fifth cen-.
tury B. C., prevailed widely before the Christian era, when it
gradually gave way to the Mosaic conception of special creation,
which spread all over western Europe.

RiSE oF MODERN ANTHROPOLOGY

As the idea of the natural history of man again arose, during
the sixtcenth and seventeenth centuries, it came not so much:
from previous sources as from the dawning science of compara-~
tive anatomy. Irom the year 1597, when a Portuguese sailor’s
account of an animal resembling the chimpanzee was embodied
in Trilippo Pigafctta’s Description of the Kingdom of the Congo, the
many points of likeness between the anthropoid apes and man
were treated both in satire and caricature and in serious anatom-
ical comparison as evidence of kinship.

The first Trench evolutionist, Buffon,{ observed in 1749:
“The first truth that makes itself apparent on serious study of
nature is one that man may perhaps find humiliating; it is
this—that he, too, must take his place in the ranks of animals}
being, as he is, an animal in every material point.” - Buffon’s'
convictions were held in check by clerical and official influences,
yet from his study of the orang in 1766 we can entertain no doubt
of his belief that men and apes are dcsccndcd from commor
ancestors. ;

The second French evolutionist, LamarcL II in 1809 boldly

* Horace was born 65 B. C., and his Sanreq are attributed to thc years 35—29 B. C.
Sec Appendix, Note II.

t Eschylus was born 525 B. C.  Sce Appendix, Note III,

¢} Georges Louis Leclere Buffon (b. 1707, d. 1788). For reviews of Buffon’s opfnions

and theories sce Osborn, 18¢4.1, pp. 130-9; alse Butler, 1911.1, pp. 74-172.

[} Jean Baptiste Pierre Anlmnc de Monct, known as the Chevalier de Lamarck (b’
1744, d. 1820). I'pr.a summary of the views of Lamarck sez Osborn, 1894.1, pp.a52+
181; also Butler, 1911.1, pp. 235-314, an excellent presentation of Lamarck’s opinions. ,
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proclaimed the descent of man from the anthropoid apes, poiat-
ing out their close anatomical resemblances combined with in-
feriority both in bodily and mental capacity. In the evolution
of man Lamarck perceived the great importance of the ercct
position, which is only occasionally assumed by the apes; also
that children pass gradually from the quadrumanous to the
upright position, and thus repeat the history of their ancestors.
Man’s origin is traced as follows: A race of quadrumanous apes
gradually acquires the upright position in walking, with a corre-
sponding modification of the limbs, and of the relation of the
head and face to the back-bone. Such a race, having mastered
all the other animals, spreads out over the world. It checks the
increase of the races nearest itself and, spreading in all dircctions,
begins to lead a social life, develops the power of speech and the
communication of ideas. It devclops also new requirements,
one after another, which lead to industrial pursuits and to the
gradual perfection of its powers. Eventually this pre-eminent
race, having acquired absolute supremacy, comes to be widely
different from even the most perfect of the lower animals.

The period following the latest publication of Lamarck’s*
remarkable speculations in the year 1822, was distinguished by
the earliest discoveries of the industry of the caveman in southern
France in 1828, and in Belgium, near Liége, in 1833; discoverics
which afforded the first scientific proof of the geologic antiquity
of man and laid the foundations of the science of archaology.

The earliest rccognition of an entirely extinct race of men was
that which .was called the ‘Neanderthal,” found, in 1856, near
Diisseldorf, and immediately recognized by Schaaffhausen® as a
primitive race of low cerebral development and of uncommon
bodily strength.

Darwin in the Origin of Spccies,® which appeared in 1838,
did not discuss the question of human descent, but indicated

* References are indicated by numbers only throughout the text. At the close of
cach chapter is a list giving the author, datc, and reference number for cvery citation.
A full list of all the works cited, including those from which illustrations havc been
taken, together with complete references, will be found in the bibliography at the end
of the book.
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the belief that light would be thrown by his theory on the crigin
of man and his history.

It appears that Lamarck’s doctrine in the Philosophie Zoolo-
gique (1809)* made a profound impression on the mind of Lyell,
who was the first to treat the descent of man in a broad way
from the standpoint of comparative anatomy and of geologic
age. In his great work of 1863, The Geological Evidences of the
Antiquity of Man, Lyell cited Huxley’s estimate ‘of the Neander-
thal skull as more primitive than that of the Australian but of
surprisingly large cranial capacity. He concludes with the no-
table statcment: “The direct bearing of the ape-like character
of the Neanderthal skull on Lamarck’s doctrine of progressive
development and transmutation . . . consists in this, that the
newly observed deviation from a normal standard of human
structure is not in a casual or random direction, but just what
might have been anticipated if the laws of variation were such as
the transmutationists require. For if we conceive the cranium
to be very ancient, it exemplifies a less advanced stage of pro-
gressive development and improvement.”?

Lyell followed this by an exhaustive review of all the then
cxisting cvidence in favor of the great geological age of man,
considering the ‘river-drift,” the ‘loess,” and the loam deposits,
and the relations of man to the divisions of the Glacial IEpoch.
Referring to what is now known as the Lower Palxolithic of
St. Acheul and the Upper Paleolithic of Aurignac, he says that
they were doubtless scparated by a vast interval of time, when
we consider that the flint implements of St. Acheul belong either
to the Post-Pliocene or early Pleistocene time, or the ‘older
drift.’

It is singular that in the Descent of Man, published in 1871,%
eight years after the appearance of Lyell's great work, Charles
Darwin made only passing mention of the Neanderthal race, as
follows: “Nevertheless, it must be admitted that some skulls of
very high antiquity, such as the famous one at Neanderthal, are
well-developed and capacious.” It was the relatively large brain
capacity which turned Darwin’s attention away from a type
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which has furnished most powerful support to his theory of
human descent. In the two hundred pages which Darwin de-
.votes to the descent of man, he treats especially the evidences
presented in comparative anatomy and comparative psychology,
-as well as the evidence afforded by the comparison of the lower
and higher races of man. As regards the “birthplace and an-
tiquity of man,”” he obscrves: .

"%, . . In cach great region of the world the living mammals
are closely rclated to the extinct species of the same region. 1t
is therefore probable that Africa was formerly inhabited by ex-
tinct apes closely allied to the gorilla and chimpanzee; and as
these Lwo species are now man’s ncarest allies, it is somewhat
more probable that our early progenitors lived on the African
«ontinent than clsewhere. But it is uscless to speculate on this
subject; for two or threce anthropomorphous apes, one the
Dryopithecus of Lartet, ncarly as large as a man, and closely
allied to Iylobates, existed in Europe during the Miocene Age;
and since so remote a period the carth has certainly undergone
many great revolutions, and thcre has been ample time for
migration on the largest scale.

“At the period and place, whenever and wherever it was,
when man first lost his hairy covering, he probably inhabited a
hot country; a circumstance favorable for the frugivorous diet
on which, judging {rom analogy, he subsisted. We are far from
knowing how long ago it was when man first diverged from the
catarrhine stock; but it may have occurred at an epoch as re-
mote as the Eocene Period ; for that the higher apes had diverged
from the lower apes as early as the Upper Miocene Period is
shown by the existence of the Dryopithecus.”

With this speculation of Darwin the reader should compare
the state of our knowledge to-day regarding the descent of man,
as presented in the first and last chapters of this volume.

The most telling argument against the Lamarck-Lyell-
Darwin theory was the absence of those missing links which,
theoretically, should be found connecting man with the anthro-
poid apes, for at that time the Ncanderthal race was not recog-
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nized as such. Between 1848 and 1914 successive discoverics
have been made of a series of human fossils belonging to inter-
mediate races: some of thesec are now recognized as missing
links between the existing human specics, oo sapiens, and the
anthropoid apes; and others as the carliest known forms of
Homo sapiens:

Year Locality Character of Remaing Race
1848 Gibraltar. Well-preserved skull. Neanderthal,
1836 Neanderthal, neai > Diissel- | Skullcap, cte. Typeof Neanderthal
dori. race,
1866 . | La Naulette, Belginm. Fragment of lower jaw. Neanderthal race.
1867 Furfooz, Belgium. Two skulls. Typeoi Furfooz race,
1868 Cré-Magnon, Dordogne. Three skeletons and frag- | Type of Crd-Ma-
) ments of two others. gnon race.
1887 Spy, Belgium. Two crania and skeletons, Spy type of Nean-
derthal race.
1891 Trinil River, Java. Skullcap and femur. Typc of Pithecan-
thropus race.
15g¢ Krapina, Austria-Ilungary. | Fragments of at lcast ten | Krapina type of Ne-
. individuals, anderthal race.
1001 Grimaldi grotto, Mentone. | Two skeletons, Type of Grimaldi
race.
1907 Heidelberg. Lower jaw with tecth. Type of Hamo hmicl-
bergensis.
1908 La Chapelle, Corrtze. Skeleton. Mousterian type of
Neanderthal race.
1908 T.¢ Mousticr, Dordogne. Almost complete skeleton, | Neanderthal,
greater part of which was
in bad state of prescrvation.
1909 La Ferrassie I, Dordogne. Fragments of skeleton. Neanderthal,
1970 La Ferrassic I[, Dordogne. | Fragments of skeleton, fe- | Neanderthal.
male. :
1911 La Quina IT, Charente. Fragments of skcleton, sup- | Neanderthal.
posed female. ) }
10TT Piltdown, Sussex, Portions of skull and jaw. Typeof Ecanthrapus,
the ‘dawn man.’
1914 Obercassel, near Bonn, Ger- | Two skeletons, male and fe- | Crd-Magnon.
many. male. 4

In his classic lecture of 1844, On the Form of the Head in Dif- \
ferent Peoples, Anders Retzius laid the foundation of the mod-
crn study of the skull.® Referring to his original publication,
he says: “In the system of classification which I devised, I have
distinguished just two forms, namely, the skort (round or four-
cornered) which I named brachycephalic, and the long, oval, or
dolichocephalic. In the former there is little or no difference
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between the length and breadth of the skull; in the latter there
is a notable difference.” The expression of this primary distinc-
tion between races is called the cephalic index, and it is deter-
mined as follows:

Breadth of skull X 100 + length of skull.

In this sense the primitive men of the Old Stone Age were
mostly ‘dolichocephalic,” that is, the breadth of the skull was
in general less than 75 per
cent of the length, as in the
existing” Australians, Kalffirs,
Zulus, Eskimos, and Fijians.
But some of the Palxolithic
races were ‘mesaticephalic’;
that is, the breadth was be-
tween 75 per cent and 8o per
cent of the length, as in the
cxisting Chinese and Polyne-
sians. The third or ‘brach-
ycephalic’ type is the excep-

I'ic. 1.

Outline of a modern brachycephalic
skull {fine dots), superposed upon a doli-

chocephalic skull (dashes), superposed upon
a chimpanzee skull {linc).

g. glabellu or median prominence hetween
the cychrows.

1. infion—external occipital protuberance.

g-1. glabella-inion line.

Vertical linc from g-i to top of skull in-
dicates the height of the brain-case.

tion among Palxolithic skulls,
in which the breadth is over 8o
per cent of the length, asin the
Malays, Burmese, American
Indians, and Andamanese.
The cephalic index, how-

Modified after Schwalbe. ,
pethed mier SeaRe cver, tells us little of the po-

sition of the skull as a brain-case in the ascending or descending
scale, and following the claborate systems of skull measurements
which were built up by Retzius® and Broca,'® and based chiefly
on the outside characters of the skull, came the modern system of
Schwalbe, which has been devised especially to measure the
skull with refcrence to the all-important criterion of the size
of the different portions of the brain, and of approximately
estimating the cubic capacity of the brain from the more or
less complete measurements of the skull.
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Among these measurcments are the slope of the forehead,
the height of the median portion of the skullcap, and the ratio
between the upper portion of the cranial chamber and the lower
portion. In brief, the seven principal measures which Schwalbe
now employs arc chicfly expressions of diameters which corre-
spond with the number of cubic centimetres occupied by the
brain as a whole. ,

In this manner Schwalbe’ confirms Boule’s estimates of the
variations in the cubic capacity of the brain in different members
of the Neanderthal race as follows:

Neceanderthzl race—La Chapelle, . 1620 c.cm.
“ “ —Necanderthal. (1408
4 “ —La Quina..... 1367
“ # —Gibraltar..... 1206

Thus the variations between the
largest known brain in one mem-
ber of the Neanderthal race, the
male skull of La Chapelle, and
the smallest brain of the same
race, the supposed female skull N
of Gibraltar, is 324 c.cm., a ¥ic.z. Theskulland brain-case, showing
imil hat’ which w the low, retreating forehead, prominent
range similar to that’which we supraorbital ridges, and small brain
find in the existing SPCCiCS of capacity, ol Pithecanthropus, the Java
. ape-man, as restored by J. H. McGregor.

man (Iomo sapiens).

As another test for the classification of primitive skulls, we
may select the well-known frontal angle of Broca, as modified by
Schwalbe, for measuring the retreating forchcad. The angle is
measured by drawing a line along the forchead upward from the
bony ridge between the eyebrows, with a horizontal line carried
from the glabella to the inion at the back of the skull. The
various primitive races are arranged as follows:

PER CENT
ITomo sapiens, with an average forehead................... frontal angle 90
Homo sapiens, with cxtreme retreating forchead........... # 7.3
Homo neanderthalensis, with the least retreating forchead. * “ 70
Homo neanderthalensis, with the most retreating forchead. Y BT.5
Pithecanthropus erectus {I'rinil race)..ooveeeee e innnnn. “ “ 52,5

Highest anthropoid apes.....vovvvevaeiieniienrrninnns " “ 56



10 MEN OF THE OLD STONE AGE

For instance, this illustrates the fact that in the Trinil race
the forchead is actually lower than in some of the highest an-
thropoid apes; that in the Neanderthal race the forchead is
more retreating than in any of the existing human races of
Homo sapiens.

ArRcHZEOLOGY OF THE OLD STONE AGE *

The proofs of the prehistory of man arose afresh, and from
an entirely new source, in the beginning of the eighteenth cen-
tury through discoveries in Germany, by which the Greek an-
ticipations of a stone age were verified. For a century and a
half the great animal life of the diluvial world had aroused the
wonder and speculation of the early: naturalists. In 1750
Eccardus'? of Braunschweig advanced the first steps toward
prehistoric chronology, in expressing the opinion that the human
race first lived in a period in which stone served as the only
weapon and tool, and that this was followed by a bronze and
then by an iron period of human culture. As early as 1700 a
human skull was discovered at Cannstatt and was believed to
be of a period as ancient as the mammoth and the cave-bear.

France, favored beyond all other couatrics by the mcn of
the Old Stone Age, was destined to become the classic centre
of prehistoric archwology. As early as 1740 Mahudel’® pub-
lished a treatise upon stone implements and laid the founda-
tions both of Neolithic and Palxolithic rescarch. By the begin-
ning of the nineteenth century the problem of fossil man had
awakened wide-spread interest and research. In Buckland’s'
Religuie diluviane, published in 1824, the great mammals of the
Old Stonc Age are treated as relics of the flood. In 1825 Mac-
Enery explored the cavern of Kent’s Hole, near Torquay, finding
human bones and flint flakes associated with the remains of the

* The best reference works on the history of French and German Palxolithic Archz-
ology are: Cartailhac,® La France Préhistorique; Déchelette, Manuel d'Archéologie,
T. I; Reinach,™ Catalogue du Musée de St.-Germain: Allutions ¢t Carcrnes; Schmidt,®
Dic diluviale Vorzcit Deutschlands; Avebury,® Prchistoric Times.

f The Cannstatt skull and Cannstatt race are now regarded as Neolithic, and there-
forc not contemporary with the mammoth or the cave-bear.
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cave-bear and cave-hymna, but the notes of this discovery were
not published until 1840, when Godwin-Austen® gave the first
description of Kent's Hole. In 1828 Tournal and Christol *!
announced the first discoveries in France (Languedoc) of the
association of human bones with the remains of extinct animals.
In 1833-4 Schmerling®™ described his explorations in the cav-

Fic. 3. Three great types oi llint implements.

1. An cutith of accidental shape.

B. A palaolith of Chellean type, partly fashioned.

C. .\ Nevolithic axe head, partly polished.

After MacCurdy.

erns near Liége, in Belgium, in which he found human bones
and rude flint implements intermingled with the remains of the
mammoth, the woolly rhinoceros, the cave-hyena, and the cave-
bear, This is the first published evidence of the life of the
Cave Period of Europe, and was soon followed by the recogni-
tion of similar cavern deposits along the south coast of Great
Britain, in France, Belgium and Italy.

The work of the caveman, gradually revealed between 1828
and 1840, is now known to belong to the closing period of the
Old Stone Age, and it is very remarkable that the next discovery
rclated to the very dawn of the Old Stone Age, namecly, to the
life of the ‘river-drift’ man of the Lower Palrolithic.
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This discovery of what is now known as Chcllean and Acheu-
lean industry came through the explorations of Boucher de
Perthes, between 1839 and 1846, in the valley of the River Somme,
which flows through Amiens and Abbeville and empties into the
English Channel half-way between Dieppe and Boulogne. In
1841 this founder of modern archzology uncarthed near Abbe-
ville a single flint, rudely fashioned into a cutting instrument,
buried in river sand and associated with mammalian re-
mains. This was followed by the collection of many other
ancient weapons and implements, and in the year 1846 Boucher
de Perthes published his first work, entitled De I'Industrie pri-
mitive, ou des Arls & leur Origine,® in which he announced that
he had found human implements in beds unmistakably belong-
“ing to the age of the ‘river-drift.” This work and the succecd-
ing (1857), Antiquilés celtiques et antédiluviennes,* were received
with great scepticism until confirmed in 1853 by Rigollot's®
discovery of the now famous ‘river-drift’ beds of St. Acheul,
ncar Amiens. In the succeeding years the cpoch-making work
of Boucher de Perthes was welcomed and confirmed by leading
British geologists and archzologists, Falconer, Prestwich, Evans,
and others who visited the Somme. Lubbock’s® article of
1862, on the Evidence of the Antiquity of Man Afforded by the
Plysical Structure of the Somme Valley, pointing out the great
geologic age of the river sands and gravels and of the mammals
which they contained, was followed by the discovery of similar
flints in the ‘river-drifts’ of Suffolk and Kent, England, in the
valley of the Thames near Dartford. Thus came the first posi-
tive proofs that certain types of stonc implements were wide-
spread geographically, and thus was afforded the means of com-
paring the age of one deposit with another.

This led Sir John Lubbock? to divide the prehistoric period
into four great epochs, in descending order as follows:

The I'ron Age, in whichiron had superseded bronze for arms, axes,
knives, etc., while bronze remained in common use for ornaments.

The Bronze Age, in which bronze was used for arms and cut-
ting instruments of all kinds.
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The later -or polished Stone Age, termed by Lubbock the
" Yeolithic, Period, characterized by weapons and instruments made -

of flint and other kinds of stone, with no knowledge of any
metal excepting gold.

Age of the Drift, termed by Lubbock the Paleolithic Period,
characterized by chipped or flaked implements of flint and
other kinds of stone, and by the prescnce of the mammoth, the
cave-bear, the woolly rhinoceros, and other extinct animals.

Edouard Lartet, in 1860, began exploring the caverns of the.
Pyrenees and of Périgord, first examining the remarkable cavern
of Aurignac with its burial vault, its hearths, its reindeer and
mammoth fauna, its spcar points of bone and engravings on
bonc mingled with a new and distinctive flint culture. This dis-
covery, published in 1861,” led to the full revelation of the
hitherto unknown Reindecer and Art Period of the Old Stone
Age, now known as the Upper Palxolithic. As a pal=zontologist,
it was natural for Lartet to propose a fourfold classification of the
‘Reindeer Period,’ based upon the supposed succession of the
dominant forms of mammalian life, namely :

(d) Age of the Aurochs or Bison.

(c) Age of the Woolly Mammoth and Rhinoceros.
(b) Age of the Reindeer.

(a) Age of the Cave-Bear.

Lartet, in association with the British archweologist, Christy,
explored the now famous rock shelters and caverns ¢f Dordogne
—Laugerie, La Madeleine, Les Eyzies, and Le Moustier—which
one by one yiclded a varicty of flint and bone implements, en-
gravings and sculpture on bone and ivory, and a rich extinct
fauna, in which the reindeer and mammoth predominated.
The results of this decade of exploration are recorded in their
classic work, Religuie Aquitanice?® Lartet, observes Breuil,
clearly perceived the level of Aurignac, where the fauna of the
great cave-bear and of the mammoth appears to yield to that of
the reindeer. Above he perceived the stone culture of the Solu-
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trean type in Laugerie Haute, and of the Magdalenian type in
. Laugerie Basse. Lartet also dlstmgmshed between the archae-
ological period of St. Acheul (= Lower Palxolithic) and that of
Aurignac (= Upper Palzeohthlc)

- It remained, however, for Gabriel de Mortillet, the ﬁrst
French archaologist to survey and systcmatize the development
of the flint industry throughout the entire Palxolithic Period, to
recognize that the Magdalenian followed the Solutrean, and that
.during the latter stage industry in stonc reached its height,
while during the Magdalenian the industry in bone and in wood
developed in a marvelous manner. - Mortillet failed to recognize
the position of the Aurignacian and omitted it from his archza-
ological chronology, which was first published in 1869, Essai de
classification des cavernes et des stations Sous abri, fondée sur les
produits de Uindustrie humaine :3

(s) Magdalénicn,* characterized by a number and variety of
bone implements;

'(4) Selutréen, leai-like lance-heads beautifully worked;
(3) Moustérien, flints worked mostly on one side only;

(2) Acheuléen, the ‘langucs de chat’ hand-axes of St.
Acheul;

(1) Chelléen, bold, primitive, partly. worked hand-axes.

Shortly after the Franco-Prussian War, Edouard Piette
(b. 1827, d. 1906), who had held the office of magistrate in vari-
ous towns in the departments of Ardennes and Aisne, France,
and who was already distinguished for his general scientific
attainments, began to devote himself especially to the evolutlon
of art in Upper Palaolithic times, and assembled the great col-
lections which are described and illustrated in his classic work;
LArt pendant PAge du Renne (1907).22 He first established
several phases of artistic evolution in the Magdalenian stage, and
only recognized in his later years the station of Brassempouy, not

* Note that lists and tables of races, cultural stages, faunx, ctc., in this volume are

given not in chronological but in stratigraphic order, beginning wn.h the most recent at
the top and ending with the ofdest at the bottom. g .



RISE OF ARCHZEOLOGY 15

comprehending that the Aurignacian art which he found there
underlay the Solutrean culture and was separated by a long in-
terval of time from the most ancient Magdalenian. His dis-
tinct contribution to Palwolithic history is his discovery of the

Selutrean

.M. 54»10 n;‘on‘

jl' i Jons

[ Axilian

Chellean

EarlyAcrhculmu - Latedchoulean Méu;‘zrinn

F1c. 4. Evolution of the la)ncc-point, spear, or dart head. Note the increasing sym-
metry and skill in the flaking and rctouch as the types pass in ascending order
through the Chellean, Acheulean, Mousterian, and Aurignacian, into the perfected,
symmetrical, double-pointed * laure]—lcaf * of the Solutrean; and into the subsequent,
decline in the flint industry of the \Iagdnlenlan and Azllmn stages. After dc Mot~
tillet, Obermmcr, and Hoernes, ‘

FElage a’zlwn overlymg the Magdaleman in the cav‘r‘rn of Mas
d’Azil.

Henri Breuil, a pupil of Piette and of Cartailhac, exploring
during the decade, 1go2-12, chiefly under the influence of Car-
tailhac, formed a clear conception of the whole Upper Palz-
olithic and its subdivisions, and placed the Aurignacian’ definitely
at the base of the series.

Thus step by step the culture stages of archaological evolu-
tion have been established and may be summarized with the
type stations as follows:
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ETAGE ' STATION
Tardenoisien, Fére-en-Tardenois, Aisne.
Adzilien, Mas d’Azil, Aridge, i
Magdalenien, La Madeleine, prés Tursac, Dordogne.
Solutréen, Solutré prés MAcon, Sabne-ct-Loire.
Aurignacien, Aurignac, Haute-Garonne.
Moustérien, Le Moustier, commune de Peyzac, Dordogne.
Acheuléen, St. Acheul, pré¢s Amiens, Somme.
Chelléen, Chelles-sur-Marnc, Scine-et-Marne.
Pre-Chelléen

(= Mesvinien, Rutot), Mesvin, Mons, Belgique.

These stages, at first regarded as single, have cach been
subdivided into three or more substages, as a result of the more
refined appreciation of the subtle advances in Paleolithic inven-

tion and technique.
10
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S, @FERBENTARDENYS
MCHELLE. -

o
Y fa

i {1t
R

Fi16. 5. The type stations of the successive stages of Palrolithic culture from th
Chellean to the Azilian-Tardenoistan. :

A new impulse to the study of Palzolithic culture was given
in 1895, when E. Riviére discovered examples of Palzolithic
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mural art in the cavern of La Mouthe® thus confirming the
original discovery, in 1880, by Marcelino de Sautuola of the .
“wonderful ceiling frescoes of the cave of Altamira, northern
Spain.* This created the opportunity for the establishment
by the Prince of Monaco of the Institut de Paléontologie humaine
in 1910, supporting the combined rescarches of the Upper
Palzolithic culture and art of France and Spain, by Cartailhac,
Capitan, Riviére, Boule, Breuil, and Obermaier, and marking a
new epoch in the brilliant history of the archaology of France.
It remained for the prehistory of the borders of the Danube,
Rhine, and Neckar t> be brought into harmony with that of
France, and this has been accomplished with extraordinary pre-
cision and fulness through the labors of R. R. Schmidt, begun in-
1900, and brought together in his invaluable work, Die diluviale
Vorzeit Deutschlands.®
To an earlier and longer epoch belongs the Prepalzolithic
or Eolithic stage. Beginning in 1867 with the supposed dis-
covery by ’Abbé Bourgeois®® of a primordial-or Prepalxolithic
stone culture, much observation and speculation has been de-'
voted to the Eolithic* era and the Eolithic industry, culmi--
nating in the complete chronological system of Rutot, as follows: .

]

LOWER QUATERNARY, OR PLEISTOCENE

Strépyan (=Pre-Chellean, in part).

Mesvinian, culture of Mcsvin, near Mons, Belgium (= Pre-Chellean),
Mafflcan, culture of Maffle, near Ath, Hennegau.

Reutelian, culture of Reutel, Ypres, West Flanders.

TERTIARY

Prestian, culture of St. Prest, Eure-ct-Loire, Upper Pliocene.

Kentidn, culture of the plateau of Kent, Middle Pliocene.

Cantalian, culture of Aurillac, Cantal, Upper Miocene or Lower
Pliocene.

Fagnian, culture of Boncelles, Ardennes, Middle Oligocene.

Only the Mesvinian stage is generally accepted by archa-
ologists, and this embraces the prototypes of the Lower Pale-
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olithic culture, which among most French authors are termed
.Pre-Chellean or DProto-Checllean. The Eolithic problem has
‘aroused the most animated controversy, in which opinion is
divided. A critical consideration of this cra, however, falls
without the province of the present work.

SUCCESSION OF HUMAN INDUSTRIES AND CULTURES*

V. LATER IRON AGE..........ccoouivenn. Eurork 500 B. C. to Rouax TiarEs,
(La TEnk Curture)
IV. EARLIER IRON AGE....... B v+ 0+ EUROPE 10q0-5¢00 B. C.
(HALLSTATT CULTURE). ...evuvreanneens QuieNT & 1800-1000

I, BRONZE AGE. ..o viinaiiaaannnn Evrork about 2000-1000
: OriENT  “  4000-1800

II. NEW STONE AGE, NEOLITHIC
3. LATE XNECLITUIC and COPPER ;
AGE (TransiTioN PRRIOD)., ,\0ur.. Evrore *  3000-2000.

2. TYPICAL NEOLITHIC AGE (RonEN- "
MAUSIAN, Swiss Lake-DweLLERs) . ... Eurore  “  joo00.
1. EARLY NEQLITIIC STAGES
(CAuPIGNIAN CULTUBE)ieveeveennn. Evrore

I. OLD STONE AGE, PALEOLITHIC
UPPER PALEQOLITHIC. ., cv.vuvinn. Fugore
8. AzZILIAN-TARDENOISIAN,

5 12,000,
7. Macpacentan. (Close of Post- | B 8 * 16,000,
) glacial-time.) ’ o H
6. SOLUTREAN. 4
5. AUrioNACIaN, (Beginning of Post- Y
glacial time.) ’ i 5 i
LOWER PALECGLITHIC g
4. Mousteriax. (Fourth Glacial g % 40,000,
time.) = o
3. AcueuLEAN. (Transition to . G .
shelters.) B g g
2. CHELLEAN. é § Ed 100,000
1. PRE-CHELLEAN (MESVINIAN.) a = &

EOLITHIC,

* This table is a modification of that of Obermaier in his Mensch der Vorseil.® To each period
. of the chronologic reckoning should be added the 1900 years of our cra.

GeoLocIic HisTorRY OF MAN

Man emerges from the vast geologic history of the earth in
the period known as the Pleistocene, or Glacial, and Postglacial,
the ‘Diluvium’ of the older geologists. - The men of the Old
Stone Age in western Europe are now known through the latter
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GEOLOGIC HISTORY OF MAN: 19

half of Glacial times to the very end of Postglacial times, when
the Old Stone Age, with its wonderful environment of mammalian -
+and human life, comes to a gradual close, and the New Stone
‘Age begins with the climate and natural beauties of the forests,
,meadows and Alps of Europe as they were before the destroymg
'hand of economic civilization fell upon them.

It is our difficult but fascinating task to proje¢t in our imag-
ination the extraordinary series of prehistoric natural events
which were witnessed by the successive races of Palzolithic men
in Europe; such a combination and sequence never occurred be-
fore in the world’s history and will never occur again. They
centred around three distinct and yet closely related groups of
causcs. First, the formation of the two great ice-ficlds centring
over the Scandinavian pf:ninsula. and over the Alps; sccond, the
arrival or assemblage in western Europe of mammals from five
entirely different life-zones or natural habitats; third, the ar-
rival in Europe of seven or eight succcssive races of men by
migration, chiefly from the great Eurasiatic continent of the
Last.

Throughout this long epoch western Europe is to be viewed
as a peninsula, surrounded on all sides by the sea and stretching
westward from the great land mass of castern Europe and of
Asia, which was the chief theatre of evolution both of animal
and human life. It was the ‘far west’ of all migrations of
animals and men. Nor may we disregard the vast African land
mass, the northern coasts of which afforded a great southern
migration route from Asia, and may have supplied Europe with
certain of its human races such as the ¢Grimaldi.’

These three principal phenomena of the ice-fields, the mam-
mals,and the human life and industry, together establish the chro-
nology of the Age of Man. In other words, there are four ways
of keeping prehistoric time: that of geology, that of palazontology,
that of anatomy, and that of human industry. Geologic events
mark the grander divisions of time; pal®ontologic and anatomic
events mark the lesser divisions; while the successive phases of
human industry mark the least divisions. The geologic chro-
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nology deals with such immense periods of time that its ratio to
the animal and to the human chronology is like that of years to
hours and to minutes of our own solar time. .

The Glacial Epoch when first revealed by Charpentier®® and
Agassiz,** between 1837 and 1840, was supposed to correspond to
a single great advance and retreat of the ice-fields from various
centres. The vague problem of the antiquity of Pliocene man
and Diluvial man soon merged into the far more definite chro-
nology of glaciel and interglacial man. As early as 1854, Morlot
discovered ncar Diirnten, on the borders of the lake of Ziirich,
a bed of fossil plants indicating a period of south temperate cli-
mate intervening between two great deposits of glacial origin.
This led to the new conception of cold glacial stages and warm
interglacial stages, and Morlot*! himsclf advanced the theory
that there had been three glacial stages separated by two inter-
glacial stages. Other discoveries followed both of fossil plants
and mammals adapted to warmer periods intervening between
the colder periods. Moreover, successive glacial moraines and
‘drifts,” and successive river ‘terraces’ were found to confirm
the theory of multiple glacial stages. The British geologist,
James Geikie (1871-94) marshalled all the evidence for the
extreme hypothesis of a succession of six glacial and five inter-
glacial stages, cach with its corresponding cold and warm climates.
Strong confirmation of a theory of four great glaciations came
through the American geologists, Chamberlin,* Salisbury,”® and
others, in the discovery of cvidence of four chief glacial and three
interglacial stages in northern portions of our own continent.
Finally, a firm foundation of the quadruple glacial theory in
Europe was laid by the classic researches of Penck and Briickner®
in the Alps, which were published in 1gog. Thus the exhaustive
research of Geikie, of Chamberlin and Salisbury, of Penck and
Briickner, and finally of Leverett!® has firmly established eight
- subdivisions or stages of Pleistocene time, namely, four glacial,
three interglacial, and one postglacial. These not only mark the
great eras of European time but also make possible the synchrony
of America with Europe.
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Since most of the skeletal and cultural remains of man can

1
1
'

- now be definitely attributed to certain glacial, interglacial, or

|‘ Major Divisions Periods and Epochs Advances in Life Dominant Life
HHOLOCENE. Recent alluvial. | Rise of world diviliza- | Ace or Max,
tion,
""""" SasEean Industry in iron, cops | IrON, BRONZE,
per, and polished AND NEW
QuaTERNARY, stone. STONE AGES.
PLEISTOCENE,| Postglacial Extinction of grest
oF , Btage. mammals. oh!!‘ux:o
ICE AGE. Glacial stages, | Dawn of mind, art, | 0ld Stone Age.
‘ and induostry,
PLIOCENE. Transforma'_.ion of
§ 3 man-ape inte man.
Late Tertiary.
Culmination of mam-
MIOCENE. : —irey AcE or
OLIGOCENE. Hesianinsscf Autlucr M
TERTIARY. POIGape e AND
Appearance of higher M
ODERN
EOCENE. Farly Testiaey, | tYPes of mammals, )
and vanishing of r Lz
archaic forms. -
PALEOCENE. Rlsc. of archaic mam-
Extinction of great
reptiles.
Cretaceous. o
LATE Extreme spedaliza-
Mgesozorc. tion of reptiles. AcE
. Rise of flowering oF
Comanchian, planits,
"REPTILES,
Yurisie, Rise of birds and fly-
EARLY ing reptiles.
Mesozorc.
Triassic. Rise of dinosaurs.

PLACE OF THE OLD STONE AGE IN THE EARTH'S HISTORY
{Indicated in heavy-face letter.)
Compare Schuchert’s Table, 1914.

postglacial stages, vast interest attaches to the very difficult
problem of the duration of the whole Ice Age and the relative
duration of its various glacial and interglacial stages. The fol-
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lowing figures set forth the wide variations in opinion on this ,
subject and the two opposite tendencies of speculation which
lead to greatly expanded or greatly abbreviated estimates ¢
Pleistocenc time:

DURATION OF THE ICE AGE

1863. Charles Lyell 4 Principles of Geology............. 800,000 ycars
1874. James D. Dana,¥ Manual of Geology. . ........... 720,000
1893. Charles D, Walcott,® Geologic T'ime as Indicaled by

the Sedimenlary Rocks of North America. . .....4100,000 ¢
1893. W. Upham,® Estimates of Geologic Times, Amer.

Jouir; Sci.; vol. XLV, o cvsu s vasns snsess 100,000 ¢
1894. A. Heim,® Ueber das absolute Aller der Eiszeit. . . .. 100,000 “
1000. W. J. Sollas,® Evoelutional Geology................ 400,000 ¢
1909. Albrecht Penck,® Die Alpen im Eisseilalter........ 520,000-840,000
1914, James Geikie,® The Antiguity of Man in Europe...020,000 (min.)

We may adopt for the present work the more conservative
estimate of Penck, that since the first great ice-ficlds developed
in Scandinavia, in the Alps, and in North America west of Hud-
son Bay a period of time of not less than 520,000 years has
clapsed. The rclative duration of the subdivisions of the
Glacial Epoch is also studied by Penck in his Chronologie des
Eiszeitalters in den Alpen.®™ These stages are not in any degree
thythmic, or of equal length either in western Europe or in
North America.

The unit of glacial measurement chosen by Penck is the time
which has clapsed since the close of the fourth and last great
glaciation; this is known as the Wiirm in the Alpine region and
as the Wisconsin in America. While more limited than the ice-
caps of the second glaciation, those of the fourth glaciation were
still of vast extent in Europe and in this country, so that an esti-
mate of 20,000 to 34,000 years for the unit of the entire Postglacial
stage is not extreme. Estimating this unit at 25,000 years and
accepting Reeds’s™ estimate of the relative length of time occu-
picd by each of the preceding glacial and interglacial stages, we
reach the following results (compare Fig. 14, p, 41):
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Relative | Grand | Descent
Duration | Totals |2f Alpine

Snow-Line
Postoraciat TeE, Units | Years | Years | Mcters
(Period of Upper Palcolithic culture, Crd-
Magnon and Brilnn races)...ceevevunnns 1 25,000 | 25,000

IV. Gracian Stace (=Wirm, Wisconsin).
' (Close of Lower Palrolithic culture, Neanderthal

..................................... 1 25.000 | 50,000 | 1,300

{Opening period of Lower Palwxolithic culture,

Piltdown and pre-Neanderthaloid races).....| 4 |roo,c00 |150,000
IIl. Guractar Stace (=Riss, Tlinofan).............. 1 25,000 | 175,000 | 1,250
2d. I'mterglacial Stage { ~ Mindel-Riss, Yarmouth). . 8 | 200,000 | 375,000

(Period of Heidelberg race.)

II. Graciat Stace (~Mindel, Kansan)............ 1 25,000 | 400,000 | 1,300
15t. Intergluciad Stage (= Gilnz-Mindel, Altonian), 3 75,000 | 475,000
(Period of P:'llmamkmpus or Trinil race.)

I. GraciaL STAGE (=Giinz, Nebraskan)..o.oonuu.. 1 25,000 | 500,000 | 1,200

The Postglacial time divisions are dated by three successive
advances of the ice-caps, which broadly correspond with Geikie’s
fifth and sixth glaciations; they arc known in the Alpine region
as the Biill, Gsclnitz, and Daun. These threc waves of cold and
humid climate, each accompanied by glacial advances, finally
terminated with the retreat of the snow and ice in the Alpine
region, the same conditions prevailing as with the present cli-
mate. The minimum time estimates of these Postglacial stages
and the corresponding periods of human culture, as calculated by
Heim,*® Niiesch,5 Penck,5 and many others, are summarized in
the Upper Palxolithic (p. 281).

GroLocic AND Human CHRONOLOGY

There are four ways in which the lesser divisions and sequence
of human chronology may be dated through geologic or earth-
forming events. TFirst, through the age of the culture stations
or human remains, as indicated by the ‘river-drifts’ and ‘river
terraces’ in or upon which they occur; second, through the age
of the open ‘locss’ stations which are found both on the ‘older
terraces’ and on the plateaus between the river valleys; third,
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through the age of the shelters and caverns in which skeletal and
cultural remains occur; fourth, through the age of the ‘loam’
deposits, which have drifted down on the ‘terraces’ from the;
surrounding meadows and hills. The men of the Old Stone Age|
were attracted to these natural camps and dwelling-places both
by the abundance of the raw flint materials from which the' . ~1=-/
oliths were faskioned and by the presence of game. '

In more than ninety ycars of exploration only three skeletal
relics of man have been found in the ancient ‘river-drifts’; these
are the ‘Trinil,’ the ‘Heidelberg,” and the ‘Piltdown’; in each
instance the human remains werc buried accidentally with those
of extinct animals, after drifting for some distance in the river
or stream beds. It is only in latc Acheulean times that human
burial rites or interments begin and that skeletal remains are
found. Owing to the less perishable nature of flint, relics of the
quarries and stations are infinitely more common; they arc found
both in the river sands and gravels, in the ‘river terraces,’ and
in the ‘loess’ stations of the platcaus and uplands. Thus pre-
historic chronology is based on observations of the geologist, who
in turn is greatly aided by the archeologist, because the evolution
stages of each type of implement are practically the same all over
western Europe, with the exception of unimportant local inven-
tions and variations. In brief, the large divisions of time are
determined by the amount of work done by geologic agencies;
_ the comparative age of the various camp sites is determined by
their geologic succession, by the mammals and plants which oc-
cur in them, and finally by the cultural type of any industrial
remains that may be found.

Tmies oF THE ‘HicH’ AND ‘Low’ River ‘TERRACES’

The so-called ‘terrace’ chronology is to be used by the pre-
historian with caution, for it is obvious that the ‘terraces’ in
the different river-valleys of western Europe were not all formed
at the same time; thus the testimony of the ‘terraces’ is always
to be checked off by other evidence.
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As to the origin of the sands and gravels which compose the
‘terraces’ we know that the glacial stages were periods of the
wearing away of vast materials from the summits and sides of
the mountains, which were transported by the rivers to the
valleys and plains. These vast deposits of glacial times spread
~ut ~ver the very broad surfaces of the pristine river-bottoms,
which in many valleys it is important to note were from 100 to
150 fect above the present levels. The diminished and contracted
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Frc. 6. ‘Terraces on cither side of the valley of the River Inn, Scharding, Austria,
formed by sand and gravel deposits partly covered with loess.  After Brilckner.

Ib. Very hroad river deposits of First Glaciation, on the first erosion level, covered
with the ‘Upper Loess’ of the Second Interglacial Stage.

11b. Somewhat narrower river deposits of Second Glaciation on the second erosion
level.

II7b, Still narrower river terraces of the Third Glaciation on the third erosion
level, covered with the ‘Lower Locss' of the Third Interglacial Stage. .

IVbh. Vourth or lowest terrace of the Fourth Glaciation on the fourth erosion level.

Va. Erosion terruces, Achen.

VIa. Post-Biikl crosion,

Loess', *Upper Locss’ of Sccond Interglacial. Lm.s", ‘Lower Loess’ of Third In-
tcrglnc:al

streams of interglacial times cut into these ancient river beds,
forming narrower channcls into which they transported their
own materials. Thus, as the successive ‘river terraces’ were
formed, a descending series of steps was created along the sides
of the valleys. In many valleys there are four of these ‘terraces,’
which may correspond with several glacial stages; in other val-
leys there are only three; in others, again, like the valley of
the River Inn which flows past Innsbruck in the Tyrol (Fig. 6),
there arc five ‘terraces,” while in the valley of the Rhine above
Basle there are six, corresponding, it is believed, with the mate-
rials brought down by the four great glaciations and with the
river levels of Postglacial times. In general, therefore, the ‘high
terraces’ are the oldest ones, that is, they are composed of
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materials brought down during the pluvial periods of the First,
Second, and Third Glacial Stages, while the ‘lower terraces’
and the ‘lowest terraces’ in the alpine regions are composed
of materials borne by the great rivers of the Fourth Glacial and
Postglacial Stages. In the region around the Alps the ‘higher
terraces’ are products chiefly of the third glaciation; in thr,

Fhetarelder HiL Upper Schworstadt

=400
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F16. 7. Cross-section through the terraced Pleistocene formations of the Rhine valley
above Basle, Switzetland,  After Penck,

Jb. Outwash of the First Glaciation—Giinz—Dcposits on the first erosion level.
IIb. Qutwash of the Second Glaciation—Mindel—Dezposits on the second erosion level.
T1Ib, Qutwash of the Third Glacintion—Riss—Deposits on the third erosion level.
IVbh., Outwash of the Fourth Glaciation—Wiirm—Deposits on the fourth crosion level.
Va. Erosion terrace, Achen oscillation—fifth erosion level.
Via.
Vila.
IIIe. Moraine of the Third Glaciation—Riss,

The section of the Rheinfelder ITill lies 3 km. west from the Mgliner Field.

}Post-Buhl erosion—sixth and seventh erosion levels.

valley of the Rhine they arc visible near Basle. On the upper
Rhine the ‘low terraces’ are products of the fourth glaciation;
they cover vast surfaces and contain remains of the woolly mam-
moth (E. primigenius), an animal distinctive of Fourth Glacial
and Postglacial times.

More remote from the glacial regions, but equally subject to
the inundations of glacial times are the ‘high terraces’ along the
River Seine, which are ninety feet above the present level of
the river and contain the remains of mammals characteristic
of the First Interglacial Stage, such as the southern clephant (E.
meridionalis), while the ‘low terraces’ along the Seine arc only
fifteen feet above the present level of the river and contain
mammals belonging to the Third Interglacial Stage. Similarly,
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the ‘high terraces’ of the River Eurc contain mammals of First
Interglacial times, such as the southern clephant (E. meridionalis)
and Steno’s horse (E. slenonis); these fossils occur in coarse river
sands and gravels which were deposited by a broad stream that
flowed at least nincty fcet above the present waters of the
- Eure,

The human interest which attaches to these dry facts of
geology appears especially in the valleys of the Somme and the
Marne in northern France; here again we find ‘high terraces,’
‘middle terraces,’ and ‘low terraces’; the latter are still sub-
ject to flooding. 1In the deep gravels upon each of these terraces
we find the first proofs of human residence, for here occur the -
carlicst Pre-Chellean and Chellean implements associated with
the remains of the hlppopotamus of Merck’s rhinoceros, and of
the straight-tusked cltphant (E. antiguus), together with mam-
mals which are characteristic both of Second and Third Inter-
glacial times.

This raises a very important distinction, which is often mis-
understood; namely, between the materials composing the orig-
inal terraces and those subscquently deposiled upon the terraces.
It appears to be in the latter that human artifacts are chiefly, if
not exclusively, found.

Tmses oF THE LoaM.STATIONS

The ‘loam’ which washes down over the original sand and
gravel ‘terraces’ from the surrounding hills and méadows is of
much later date than the “terraces’ themsclves, and the archz-
ologist in the valley of the Somme as well as in that of the Thames
may well be deceived unless he clearly distinguishes between the
newer deposits of gravels and of loams and the far older gravels
and river sands which compose the original ‘terraces.” This is
well illustrated by the observations of Commont on the section
of St. Acheul.’® The loams and brick-earth are of much more
recent age than the original gravels and sands of the ‘terraces’
which they overlap and conceal; the lowest and oldest ‘loam’
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(timon fendillé) contains Acheulcan flints, while the overlying
‘loam’ contains Mousterian flints. Although occurring on the
‘higher terraces,” these flints are of somewhat later date than
the primitive Chellean flints which occur in the coarse gravels
and sands that have collected upon the very lowest levels (Fig. 59).

A similar prehistoric inversion doubtless occurs in the ter-,
races’ of the Thames, for materials on the ‘highest terrace’
(Fig. 8) contain Acheulcan flints, while matcrials on the ‘lowest
terrace’ belong to a much more recent age.

i1 L8
. -» (s
o5 ¥ g 3
= 8% ~ T b s s 3 *
1y 1§ Y s 3 YO8 ;
Sourh £ “ 3 % g3 ¥ . & North,
Yo 8§ & § & ®s
g* > R 8 ~
el gl a N
N i e 100 Feer
- - Sea Level
'y, T

Cretaceovs 100 qitt 100

Chaik

? 1] 2 3 + miles

F16..8. Scction—Four terraces indicaged in the valley of the Thames at Galley -

_ Hill; near London. Site of the discovery of the “Galley Hill Man® in deposits
overlying one of the high terraces.  Site also of Gray’s Thurrock, a deposit of
Third Interglacial times containing mammals and flints of Chellean age. A
typical camping station of ‘river-drift man.’ Drawn by Dr. C. A. Reeds.

We have no record of a single Paleolithic station found in the
true original sands dnd gravels of the ‘higher terraces’ in any
part of Europe; only eoliths are found on the ‘high terrace’
levels, as at St. Prest. "

The earliest paleoliths occur in the gravels on both the ‘mid-
dle’ and ‘upper terraces’ of the Somme and the Marne, proving
that the gravels were deposited long subsequent to the cutting
of the original terraces. Geikie,*” moreover, is of the opinion
that the valley of the Somme has remained as it is since early
Pleistocene times, and that even the ‘lowest tcrrace’ here was
completed at that period ; this is contrary to the view of Commont,
who considers that this ‘lowest terrace’ belongs to Third Inter-
glacial times; a restudy of the stations along the Thames may
throw light upon this very important difference of opinion.
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TiMES oF THE ‘LoESS’ STATIONS

The glacial stages were generally times of relatively great
humidity, of heavy rain and snow fall, of full rivers charged with
gravels and sands, and with loam the finest product of the ero-

L

F1e. 9. Magdalenian locss station of Aggsbach, in Lower Austria. A quarry
camping station of the open-plains type. This typical Postglacial loess de-
posit contains flints of carly Magdalenian age.  After Obermaicr.

sive action of ice upon the rocks. This loam on-the barren
wastes left bare by the glaciers or on the river borders and over-
flow basins was retransported by the winds and laid down afresh
in layers of varying thickness known as ‘loess.” There was no
‘loess’ formation either in Europe or America during the humid
climate of First Interglacial times, but during the latter part of
the Second Interglacial Stage, again toward the close of the
Third Interglacial Stage, and finally during Postglacial times
there were periods of arid climate when the ‘loess’ was lifted
and transported by the prevailing winds over the ‘terraces’ and
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plateaus and even to great heights among the mountain valleys.
As observed by Huntington®® in his interesting book T/e Pulse
of Asia, even at the present time there are districts where we
find ‘loess’ dust filling the entire atmosphere cither during the
heated months of summer or during the cold months of winter.

In Pleistocene Europe there were at least three warm or cold
arid periods, accompanied in some phases by prevailing westerly
winds,®® in which “Jocss’ was widely distributed over northern
Germany, covering the ‘river terraces,’” platcaus, and uplands
bordering the Rhine and the Neckar. Thesc ‘locss’ periods
can be dated by the fossil remains of mammals which they con-
tain, also by the stations of the flint quarries in different culture
stages. Thus we find late Acheulean implements in drifts of
‘loess’ at Villejuif, south of Paris. Among the most famous
stations of late Acheulcan times is that of Achenheim, west of
Strasburg, and not far distant is the ‘loess’ station of Mom-
menheim, of Mousterian times; both belong to the period of the
fourth glaciation. An Aurignacian ‘loess’ station is that of
Willendorf, Austria.

‘ TIMES OF THE LIMESTONE SHELTERS AND CAVERNS

Beginning in the late or cold Acheulean period, the Pale-
olithic hunters commenced to seek the warm or sheltered side of
deepened river-valleys, also the shelter afforded by overhanging
cliffs and the entrances of caverns, It is quite probable that
during the warm scason of the year they still repaired to- their
open flint quarries along the rivers and on the uplands; in fact,
the river Somme was a favorite resort through Acheulean into
Mousterian times.

In general, however, the open rivers and plateaus were aban-
doned, and all the regions of limestone rock favorable to the
formation of shelter cliffs, grottos, and caverns were sought out
by the early Palzolithic men from Mousterian times on ; and thus
from the beginning of the Mousterian to the close of the Upper
Palzolithic their lines of migration and of residence followed the
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exposures of the limestones which had been laid down by the
sea in bygonc geologic ages from Carboniferous to Cretaceous
times. The upper valleys of the Rhine and Danube traversed
the white Jurassic limestones which arc again exposed in a broad
pand along the foot-hills of the Pyrences, extending far west to
the Cantabrian Alps of modern Spain. In Dordogne the great
Yozi.ontal plateau of Cretaceous limestone had been dissected
by branching rivers, such as the Vézére, to a depth of two hun-

T16. 10. TIdeal section of the bluff overlying the Dilssel River, near Diisscldorf, showing
the mode of formation of the famous Neanderthal Cave, where the original type of

the Neanderthal race was discovered in 1856. A typical resort of the ‘cave man.'
After Lyell,

¢. IEntrance of percolating waters from above.
f. Exit from the grotto,
a-b. Interior of the cavern.

dred feet. Under overhanging cliffs long rock shelters were
formed, such as that of the Magdalcnian station at La Madeleine.

Many caverns were formed, some of them in early Pleistocene
times, by water percolating from above and (Fig. 11) resulting in
subterrancan streams which issued at the entrance; this formed
the expanded grotto, sometimes a chamber of vast dimensions,
such as the Grotte de Gargas. Outside of this, again, may be an
“abri or shelter of overhanging rock. In other cases the rock
shelter is found quite independent of any cave.

Where the glaciers or ice-caps passed over the summits of the
hills the subglacial streams penetrated the limestone of the
mountain and formed vast caverns, such as that of Niaux, near
the river Aridge. Here a nearly horizontal cavern was formed,
extending half a mile into the heart of the mountain. The ma-
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terial with which the floors of the caverns are covered is either a
fine cave loam or the insoluble remainder of the limestone form-
ing a brown or gray clayey substance. The Magdalenian artists
produced drawings on these soft clays and, in rare instances, uses

them for modelling purposes, as in the Tuc d’Audoubert. Th

sands and gravels were also swept in from the streams above anfj
carried by strong currents along the wall surfaces, smoothing aud

,y//// w // / / // / // W /// pohshmg the limestone

in preparation for the

-» higher forms of Upper

/ ‘ H “Paleolithic draughts-
sl -—-’ manship and painting.

Gt /// It would appear that
: /C“"bom Ler0iis, W ¢ the majority of the cav-
'/ / v erns were formed in plu-
N i 077 vial periods of early
< I, //// ////// 7 // glacial times; the for-
Flc. 11, Formation of the typical limestone cav- mation had been com-

ern. After Guudry, pleted, the subterranean

V. Vertical section of limestone clif showing
(S) waters percolating from above; (4-0) inte- strcams had ceased to

rior of the cavern; and (G) grotto entrance, orig-  flow, and the interiors
inal exit of the cavern waters. H. Horizontal 1 s Iy d d
section of the same cavern showing the (G) V/CI€ IC atively dry an

grotto entrance and (4, G, 0, B) the ramifica- {ree from moisture in

tions of the cavern. Fourth Glacial and Post-
glacial times, when man first entered them. There is no
evidence, however, that the cavern depths were generally in-
habited, for the obvious rcason that there was no exit for
the smoke; the old hearths are invariably found close to or
outside of the entrance, the only exception being in the en-
trance to the great cavern of Gargas, where there is a natural
chimney for the cxit of smoke. Therc was no cave life, strictly
speaking—it was grotto life; the deep caves and caverns were
probably penetrated only by artists and possibly also by magi-
cians or priests. It isin the abris or shelters in front of the grottos
and in the floors of the caverns that remarkable prehistoric
records are found from late Acheulean times to the very close of

\



GEOLOGIC HISTORY OF MAN 83

the Palizolithic, as in the wonderful grotto in front of the cave
at Castillo, near Santander. Thus, as Obermaier® observes: “In
Chellean times primitive man was a care-free hunter wandering
1s he chose in the mild and pleasant weather, and even the colder
¢limate of the arid ‘loess’ period of the late Acheulean was not
sufficient to overcome his love of the open; he still made his
camp on the plains at the edge of the forest, or in. the shelter of
some overhanging cliff.” Only in rare instances, as at Castillo,
were the Acheulean hearths brought within the entrance line of
the grotto. o

Boule, Breuil,
Geologic Time gg‘ﬂ: ;3;2 Wiegers, 1013 Oberm::i:te.r;;?; 2
2 Bronze. Magdalenian.
Postglacial, Magdalenian. Neolithic. Solutrean.
o Azilian. Aurignacian.
Magzdalenian.
Solutrean. i
IV. GuiciarL. Solutrean, Nutgmucian, Mousterian.
Mousterian.
Early Mousterian,
Cold Acheulean,
Third Interglucial. Mousterian. Mousterian. Warm *
Chellean.
Pre-Chellean,
i Cold Acheu-
IIT. GrAcIAL. Mousterian. lean,
Acheulean WanAchoos
Second Inlerglacial, A lean.
Chiellean. Chellean.
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DIFFERENCES OF OPINION AS TO THE GEOLOGIC AGE OF THE
PALAOLITHIC CULTURE STAGES

The right-hand column represents the theory adopted in this volume.

Interpretation of these four kinds of evidence as to the an-
‘tiquity of human culture in western Europe still leads to widely
diverse opinions. On the one hand, we have the high authority
of Penck® and Geikics? that the Chellean and Acheulean cul-
tures are as ancient as the second long warm interglacial period.
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An extreme exponent of the same theory is Wiegers,* who would
carry the Pre-Chellean back cven into First Interglacial times,
On the other side, Boule,* Schuchardt,® Obermaicr,* Schmidt,*’,
and the majority of the French archwologists place the begin:
ning of the Pre-Chellean culture in Third Interglacial times. ﬁ

In favor of the latter theory is the strikingly close succession -
of the Lower Palzolithic cultures in the valley of the Somme, fol-
lowed by an equally close succession from Achculean to Mag-
dalenian times, as, for example, in the station of Castillo. It
does not appear possible that a vast interval of time, such as that
of the third glaciation, separated the Chellean from the Mous-
terian culture.

On the other hand, in favor of the grealer antiquity of the
Pre-Chellean and Chellean culturcs may be urged their alleged
association in several localities with very primitive mammals of
carly Pleistocene type, namely, the Etruscan rhinoceros, Steno’s
horse, and the saber-tooth tiger, as witnessed in Spain and in
the deposits of the Champs de Mars, at Abbeville.

It is true, moreover, that at points distant from the great
ice-fields, like the valley of the Somme and that of the Marne,
we have no other means of separating glacial from interglacial
times than that afforded by the deposition and erosion of the
‘terraces’; in fact, the interpretation of the age of the cultures
may be similar to that applied to the age of the mammalian
fauna. There are no proofs of periods of severe cold in western
Europe in any country remote from the glaciers until the very
cold steppe-tundra climate immediately preceding the fourth
glaciation swept the entire land and drove out the last of the
African-Asiatic mammals.

GEoOGRAPHIC CHANGES

The migrations of mammals and of races of men into western
Europe from the Eurasiatic continent on the east and from
Africa on the south were favored or interrupted by the periods
of elevation or of subsidence of the coastal borders of the Aigean,
Mediterrancan, and North Seas, and also of the Iberian and
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British coast-lines. The maximum period of elevation of the
coastal borders, as rcpresented in the accompanying map (Fig.
12), never occurred in all portions of the continent of Europe at
the same time, because there were oscillations both on the north-
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F16. 12, Europe in the period of maximum continental elevation, in which the coast-
lines are widely cxtended, connecting Africa and Europe—including Great Britain
and Ircland—in a single vast peninsula, and affording free migration routes for
animal and human races north and south, as well as east and west. The ocean
boundaries arc more-remote and the interior seas are greatly reduced in atca,  After
Obermaier.

ern and southern coasts of Europe and Africa. The early Pleis-
tocene, especially the period ot the First Interglacial Stage, was
onc of elevation remarkable for the broad land bridges which
brought the animal life of Europe, Alrica, and Asia together.
The Mediterranean coast rose 3co feet. Land bridges from Africa
were formed at Gibraltar and over to the island of Sicily, so that
for the time there was a free migration of mammalian life north
and south. It is to this that western Europe owes the majestic
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mammals of Asiatic and African life which dominated the native
fauna,

In gencral, the elcvation of the continent took place during
interglacial, the subsidence during glacial times, but Great
Britain appears to have been almost continuously elevated and
a part of the continent, and was certainly so during the Third
Interglacial, Fourth Glacial, and Postglacial Stages, because there
was a free migration of animal life and of human cuiture. The
Lower Palzolithic peoples of Pre-Chellzan and Chellean times
wandered at will from the valley of the Somme to the not far
distant valley of the Thames, interchanging their weapons and
inventions. The close proximity of these stations is well illus-
trated in the admirable map (Fig. 56) prepared under the direc-
tion of Lord Avebury (Sir John Lubbock). The relation which
clevation and subsidence respectively bear’ to the glacial and inter-
glacial stages is believed to be as follows:

E1rLEVATION, emergence of the coast-lines from the sea, broad
land connections facilitating migration, retreat of the glaciers,
deepening of the river-valleys, and cutling of terraces. Arid
continental climate and deposition of ‘loess.’

SuUBSIDENCE, submergence of the coast-lines and advance of
the sea, interruption of land connections and of migration routes,
advance of the glaciers, filling of the river-valleys with the prod-
ucts of glacial erosion, the sand and gravel materials of which
the ‘terraces’ arc composed, and subglacial erosion of the loam,
from which in arid periods the ‘loess’ is derived.

Subsidence was the great feature of closing glacial times both
in Europe and America. During the Fourth Glacial and Post-
glacial Stages the Black and Caspian Seas and the eastern por-
tion of the Mediterranean were deeply depressed, while the
British Isles were still connected with Irance, but by a nar-
rower isthmus than that of carly interglacial times. The scat-
tered stations of Upper Palxzolithic culture found in the: British
Isles include one Aurignacian, one Solutrean, two Magdalenian,
and two Azilian; this shows that travel communication with
the continent continued throughout that period, in all proba-

C
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bility by means of a land connection. In late Neolithic times
the English Channel was formed, Great Britain became isolated
from Europe, and Ireland lost its land connection first with
Wales and then with Scotland.

CoANGES OF CLIMATE

Penck® estimates the intensity of the cold angd of the humid-
ity which prevailed during the glacial stages by the descent of
the snow-line in the Alps, which in the two penods of greatest
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F1c. 13. An idcal earth section from the North Cape across the Scandinavian
platcau, through the North Sea, Swiss Alps, Pyrenees, and Straits of Gibraltar, to
the Atlas Mountains in northern Africa, along the line indicated on the map (Fig. 25,
p. 65), illustrating the sea-level at the time of the greatest elevation of the conti-
nent during the Second Glacial Stage, as compared with the present sca-level;
also the successive lines of descent of the region of perpetual snow during the four
great glacial advances, as compared with the present snow-line, From studics
by Dr, C. A. Reeds,
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glaciation reached from 1,200 m. (3,937 ft.) to 1,500 m. (4, 921 ft.)
below the present snow-level, with the consequent formation of
vast icc-caps hung with glaciers which flowed great distances
down the valleys of the Rhéne and of the Rhinc and left their
moraines at very distant points. The moraines and drifts of the
lesser glaciations, such as the first and fourth, stand considerably
within the boundaries of these outer moraines and drift fields.
On the contrary, the warmer climates of interglacial times are
indicated by the sun-loving plants found at Hétting, along the
valley of the Inn, in the Tyrol, which are proofs of a tempera-
ture higher than the present and of the ascent of the snow-line
300 m. (984 ft.) above the existing snow-level of the Alps.
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The alternation of the cold climates of the glacial stages with
the warm temperate climates of the interglacial stages formed
great oscillations of temperature (Figs. 13, 14). The fossil
plant life indicates that during the periods of the First, Second,
and Yhird Interglacial Stages the climate of western Europe
was cooler than it had been during the preceding Pliocenc
Epoch and somewhat warmer than it is at the present time in
the same localities. During the First, Second, and Third Glacial
Stages there was certainly a marked lowering of temperature in
the regions bordering the great glacial ficlds. This is indicated
by the arrival in the northern glacial border regions of animals
and plants adapted to arctic and subarctic climates.

It has been gencrally believed that the whole of western
Europe was extremely cold during these glacial stages, and that
the heat-loving animals, the southern clephants, rhinoceroses,
and hippopotami, were driven to the south, to return only with
the rencwed warmth of the next interglacial stage.

There is, however, no proof of the departure of these suppos-
edly less hardy mammals nor of the spread over Europe of the
more hardy arctic and stcppe types until the advent of the
Fourth Glacial Stage. Then, for the first time, all western Europe
north of the Pyrences experienced a general fall of temperature,
and conditions of climatc prevailed such as are now found in the
arctic tundra regions of the north and in the high steppes of
central Asia, which are swept by dry and cold winter winds.
Fluctuations of temperature, of moisture, and of aridity in Pleis-
tocene time, are evidenced not only by the rise and fall of the
snow-line and the advance and retreat of the ice-caps but also by
the appearance of plant and animal life in the periods of the ‘loess’
deposition, indicating the following cycles of climatic change as
witnessed from beginning to end of the Third Interglacial Stage:

IV. Glacial maximum, cold and moist climate, arctic and cold
steppe fauna and flora.
Cool and dry steppe climate, wide-spread deposition of
*loess.’ .
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Interglacial maximum, a long period of warm temperate
forest and meadow conditions.
Glacial retreat, cool and moist climate bordering the gla-
cial regions. )
III.  Glacial maximum, cold and humid climate bordering the
glaciers, favora.ble to arctic and subarctic plant and
animal life,

That great ficlds of ice and advancing glaciers alone do not
constitute proof of very ] low temperatures is shown at the present
time in southeastern Alaska, where very heavy snowfall or pre-
cipitation causes the accumulation of vast glaciers, although the
mean annual temperature is only 10° Fahr. (5.56° C.) lower than
that of southern Germany. Neumayr® estimated that during
the Ice Age there was a general lowering of temperature in Eu-
rope of not more than 6° C. (10.8° Fahr.), and held that even
during the glacial advances a comparatively mild climate pre-
vailed in Great Britain. Martins™ estimated that a lowering of
the temperature to the extent of 4° C. (7.2° Fahr.) would bring
the glaciers of Chamonix down to the level of the plain of Geneva.
Penck estimates that, all the atmospheric conditions remaining
the same as at present; a fall of temperaturc to the extent of 4°
to 3° C. would be sufficient to bring back the Glacial Epoch in
Europe. These moderate estimates entirely agree with our
theory that animals of African and Asiatic habit flourished in
western Europe to the very close of the Third Interglacial
Stage, and that then for the first time the warm.fauna, or
faune chaude, gradually disappeared.

Similarly the hypothesis of extremely warm or subtropical
conditions prevailing in interglacial times as far north as Britain,
which originated with the discovery of the northerly distribution
of the hippopotami and rhinoceroses, animals which we now
associate with the torrid climate of Africa, is not supported by
the study cither of the plant life of interglacial stages or by the
history of the animals themselves. It is quite probable that
both the hippopotami and the rhinoceroses of the ‘warm fauna’
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were protected by hairy covering, although not by the thick
undercoating of wool which protected the woolly rhinoceros and
woolly mammoth, animals favoring the borders of glaciers and
flourishing during the last very cold glacial and Postglacial
periods.

The combined evidence from all these great events in western
Europe leads us to conclusions somewhat different from those
reached by Penck as to the chronology of human culture. In
the chart (Fig. 14) on the opposite page, prepared by Dr.
C. A. Reeds in collaboration with the author, a new correlation
of geologic, climatic, human, industrial, and faunal events is
presented. The great waves of glacial advance and retreat
{oblique shading) are based upon Penck’s estimates of the rise
and fall of the snow-line (vertical dotted lines) in the Swiss Alps.
(Compare Fig. 13.) The length of these waves corresponds
with the relative duration of the glacial and interglacial stages
as estimated by the varying amounts of erosion and deposition
of materials. The entire Palxolithic or Old Stone Age is thus
seen to occupy not more than 125,000 years, or only the last
quarter of the Glacial Epoch, which is cstimated as extending
over a period of 525,000 ycars. The present opinion of the
leading archxologists of Francc and Germany, which is shared
by the author, is that the Pre-Chellean industry is not older
than the Third Interglacial Stage. As thc Piltdown man was
found in deposits containing Pre-Chellean implements, he prob-
ably lived in the last quarter of the Glacial Epoch, and not in
early Pleistocene times as estimated by some British geologists.
This causes us to regard the Piltdown remains as more recent
than the jaw of Heidelberg, which all authorities agree is prob-
ably of Second Interglacial Age. According to our cstimates the
Heidelberg man is nearly twice as ancient as the Piltdown man,
while Pithecanthropus (Trinil Race) is four times as ancient.
Yet the Piltdown man must still be regarded as of very great
antiquity, for he is four times as ancient as the final type of Ne-
anderthal man belonging to the Mousterian industrial stage.
The various archzologic and palzontologic evidences for this
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general correlation theory of the Glacial Epoch are fully dis-
cussed in the succeeding chapters of this volume.

Masmrars oF Five Distiner GEOGRAPHIC REGIONS
(Compare Color Map, PL II, and Fig. 15)

As we have alrcady observed, during the whole history of
mammalian life in various parts of the world ncver did there
prevail conditions so unusual and so complex as those which
surrounded the men of the Old Stone Age in Europe. The suc-
cessive races of Palxolithic men in Europe were all flesh eaters,
depending upon the chase. The mammals, first pursued only
for food, utensils, and clothing, finally became subjects of artis-
tic appreciation and endeavor which rcsulted in a remarkable
esthetic development.

From the beginning to the cnd of Palxolithic times the vari-
ous races of man witnessed the assemblage in Europe of animals
indigenous to every continent on the globe except South America
and Australia and adapted to cvery climatic life-zone, from the
warm and dry plains of southern Asia and northern Africa to
the temperate forests and meadows of Eurasia; from the heights
of the Alps, Himalayas, Pyrences, and Aliai Mountains to the
high, arid, dry steppes of central Asia with their alternating heat
of summer and cold of winter; from the tundras or barren grounds
of Scandinavia, northern Europe, and Siberia to the mild forests
and plains of southern Europe.™ Mcmbers of all these highly
varied groups of animals had been evolving in various parts of
the northern hemispherc from the Eocene Epoch onward. In
Pliocene times they had become thoroughly adapted to their
various habitats. Throughout early Plecistocene times, with the
increasing cold extending southward from the arctic circle,
such mammals as the elephant, rhinoceros, musk-ox, and rein-
deer had become thoroughly adapted to the climate of the ex-
treme north. There is every reason to believe that when these
tundra quadrupeds first arrived in Europe, during carly mid-
glacial stages, they had already acquired the heavy coat of hair
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and undercoating of wool, such as now characterizes the musk-

ox, one of the living rcprescntatives of this northern fauna.
The five great sources of mammalian migration into western

Europe in Pleistocene times were accordingly as follows:

i. WARM PLAINS of northern Africa and of southern Asia. “African-
Asiatic” fauna—hippopotamus, rhinoceros, clephant.

2. TEMPERATE MEADOWS AND FORESTS of Europe and Asia. ‘““Eura-
siatic” fauna—deer, bison, horse. :

3. HicH, COOL MOUNTAIN RANGES—AIps, Pyrcnees, Caucasus, Urals,
Fauna—chamois, ibex, ptarmigan. (Sec Fig. 185.)

4. STEPPES AND DESERTS. Dry, clevated plateaus and steppes of east-
ern Europe and central Asia, Fauna—desert ass and horse, saiga ante-
lope, jerboa. (Sec Fig. 186.)

5. TUNDRAS AND BARREN GROUNDS within or near the arctic circle.
Fauna—reindeer, musk-ox, arctic fox. (Sce Figs. g5 and ¢6.)

(Compare Figs. 14 and 15.)

In the warm plains, forests, and rivers of southern Asia and
northern Africa there developed the elephants, rhinoceroscs,
hippopotami, lions, hyanas, and jackals, which, taken together,
may be known as the African-Asialic fauna. It contains alto-
gether fourteen species of mammals. The great geographic arca
from the far east to the far west over which ranged similar or
identical species of these pachyderms and carnivores is indicated
by the oblique lines in the geographic chart (Fig. 15).

The north temperate belt of Asia and Europe, with its hardy
forests and genial meadows, was the home of the even more
highly varied Eurasiatic Forest and Meadow fauna. This includes
twenty-six ‘or more species. Of these the red deer, or stag, was
most characteristic of the forests and the bison and wild cattle® of
the meadows. Even at the very beginning of Pleistocene times
there appear the stag, the wild boar, and the roe-dcer with their
natural pursuers, the wolf and the brown bear. From the northern
woods came the moose and the wolverene. Most of these mam-
mals were so similar to existing forms that the older naturalists

* Bison and wild cattle are grass caters, and their natural habitats are the open plain
and mcadow regions. They also range into open forest lands where grasses can be found.
The prehistoric ‘urus’ and ‘wisent’ of Europe were both found in forests, but this may
not have been their natural habitat in Palwolithic times. See Appendix, Note IV,
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placed them in existing species, but the tendency now is to sepa-
rate them or place them in distinct subspecies. Mingled with
these forest and meadow mammals were a few others which have
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Fic. 15. Zoogeographic map. Range of the large mammals of Alrica and southern
Asia in Pliocenz and Pleistocene times until nearly the close of the Lower Palxo-
lithic (cblique lines). Range of the forest and meadow fauna of Europe and
Asia from early Pleistocenc to prehistoric times; stag and bison fauna (horizontal
lines). Present range of the tundra or barren-ground mammals {dots) which wan-
dered south during the fourth glaciation, expelling the large Asiatic mammals.
Present range of mammals of the descrts and steppes of eastetn Europe and
southern Asia, which also invaded western Europe during the glacial and Post-
glaaa.l stages (vertical lincs). The alpine mammals dwelt in the high mountain
regions and invaded the plains and lowlands during Fourth Glacial and Post-
glacial times.

since become extinct, such as the giant deer (Megaceros), the
giant beaver (Trogontherium), and the primitive forest and
meadow horses. From this region also there developed the cave-
bear (Ursus speleus). Certainly it is astonishing to find the re-
mains of these mammals mingled with those from southern Asia
and Africa, as is frequently the case. In early glacial times the
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bison and wild cattle mingled freely with the hippopotami and
rhinoceroses, but in late glacial and Postglacial times they oc-
curred as companions of the mammoth and the woolly rhinoceros.
In prehistoric times they survived with the mammals brought
from the Orient by the Neolithic agriculturists.

During a great glaciation, but especially during the scvere
climate of late Pleistocene times, the Alpine mammals were
driven down from the heights into the plains and among the
lower mountains and foot-hills. Thus the ibex, chamois, and
argali sheep from the Altai Mountains are represented both in
drawing and in sculpture by thc men of the Reindeer Period.

Still more remarkable is the arrival in Europe of the Steppe
Fauna of Russia and of western Siberiat, mammals which now
survive in the vast Kirghiz steppes, cast of the Caspian Sea
and the Ural Mountains, where the climate is one of hot, dry
summers and prolonged cold winters, with sweeping dust and
snow storms. These animals are very hardy, alert, and swift of
foot, such as the jerboa, the saiga antelope, the wild asses, and
the wild horses, including the Przewalski type, which still sur-
vives in the desert of Gobi. From this region also came the
Elasmothere (E. sibiricum), with its single giant horn above the
eyes. Very distinctive of the fauna frequenting the caverns arc
the small rodents, including the dwarf pikas, the steppe hamsters,
and the lemmings. These animals were attracted into Europe
during the ‘steppe’ and ‘loess’ periods of cold, dry climate.

The advance of the great Scandinavian glaciers from the
-north crowded to the south the Tundra or Barren Ground fauna
of the arctic circle. The herald of this fauna during the First
Glacial Stage was the musk-ox, which appears in Sussex, and then
came the reindeer of the existing Scandinavian type. These
animals are followed by the woolly mammoth (E. primigenius)
and the woolly rhinoceros (D. antiguitatis) with their panoply of
hair and wool which had long been developing in the north.
Finally in the Fourth Glacial Stage arrived the lemming of the
river Obi, also the more northern banded lemming, the arctic
fox, the wolverene, and the ermine, as well as the arctic hare,
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These tundra mammals for a short period mingled in places with
survivors of the African-Asiatic fauna, such as Merck’s rhinoc-
cros and the straight-tusked elephant (E. anfiguus), In general,
they swept southward as far as the Pyrenees over country which
had long been enjoyed by the African-Asiatic mammals, while
the hippopotami and the southern clephants retreated still far-
ther south and became extinct.

The only survivers of the great African-Asiatic fauna in
Fourth Glacial and Postglacial times were the hyznas (H.
crocula spelea) and the lions (Felis leo spelea). The lion fre-
quently appears in the drawings of the cavemen.

The various species bclonging to these five great faunz ap-
parently succced each other, and wherever their remains are
mingled with the palxoliths, as along the rivers Somme, Marne,
and Thames, or in the hearths of the shelters and caverns, they
become of extreme interest both in their bearing on the chronology
of man and on the development of human culture, art, and in-
dustry. They also tell the story of the sequence of climatic
conditions both in the rcgions bordering the glaciers and in the
more temperate regions remote from the ice-caps. Thus they
guide the anthropologist over the difficult gaps where the geologic
record is limited or andecipherable. The general succession of
these great faung is illustrated in Fig. 14 and also in the above
table..
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