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PREFACE TO THE 1953 EDITION

| waEN I prepared the first edition of Adam’s Ancestors in 19854
it was far from easy to compress the story of what was then known
about Paloeolithie man into one small book intended for laymen
interested in the story of man's past and for students entering on
the study of Prehistory,

In subsequent editions a few important finds, that had been made
since the first publication of the book, were noted in an additional
prefaee, but no revision was carried out.

.‘i The writing of the present edition has been a very difficult task
indeed, for the number of important discoveries that have been
made since 1084 is very great, and many of them have necessitated
a revision of earlier theories. Instend, therefore, of revising the
! enarlier edition I have in fact completely rewritten the whole book.
w % Most of the chapter headings remain the same, but three new
< chapters have been added.
i\{ One of these became necessary as it was no Jonger possible to

e J:})J '." Tf

Sele

deseribe the Palacolithic cultures—even in general terms—within
the space of two chapters. T also felt that a chapter on Palacolithic
art was necessary (however inndequate): while the discoveries in
South Africa of many fossil ‘near-men’ by Dart, Broom, and
Robinson, and in Kenya of numerous Lower Miocene apes, made
i it necessary to include a chapter on fossil apes and *near-men',
I am deeply conscious of the fact that T have had to leave out
$ & very great deal (that I would have liked to inelude) in writing
" the present edition. Thisis due to the fact that the size of the book
h

25?6

£

must be limited to some extent if it is to serve the purpose for
which it is intended, It would be very easy indeed to extend the
¢ contents of almost every chapter into a full volume and still leave
% the story incomplete, so greatly has our knowledge of Palacolithie
mun and his ancestors incrensed during recent years,
To those of my many eolleagues all over the world who find that
'5 I have omitted reference to some discovery that they econsider
¢ should have been discussed, while including facts about some other
[ discovery that they consider less important, T tender my deepest
= npologies. It is inevitahle that much’ has had to be left out in
trying to present a general picture as an introduction to an immense

\t subject.
L
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vi Adam's Ancestors

I also apologize to the authors whose books and papers do not
appear in the very short bibliography that I have provided at the
end of the book. This is not due to any lack of appreciation, but
because the choice lay between s eomprehensive hibliography,
which might have run to more than a thousand references, or else
a brief bibliography which had, perforee, to be highly selective.
Renders who consult the references 1 have given will find in most
of them much more extensive bibliographies of which they ean
muke pood use.

In my final chapter I have indieated a few problems connected
with man's past which T believe are in very great need of further
research work. Naturally, there are many other problems besides
these which must also be investipated, and which, I feel sure, will
be investigated in the next ten years or so.

Finally, I want to record my deepest gratitude to my wife for
her help in the preparation of this new version of Adam's Ancestors,
I want, too, to thank my many colleagues, whom I have consulted
by letter while preparing the text, for their willing help in clearing
up & number of points,

L. B. B. LEAKEY
Nairobi
March 1853
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CHAPTER 1

The Search for Man's Ancestors

iT is not so very long ago—a matter of about o hundred years
anly—that most people still aceepted the opinion of Bishop Usher
that man was created in 4004 n.c., and that Adam was the first
representative of humanity on earth.

Today the position has changed to such an extent that the
discovery of any new piece of evidence relating to human evolution
is considered important news by the Press and is also often dis-
cnssed at length in the wireless programmes of most eountries.

Most educated people believe in evolution in the animal and
plant kingdoms, and consequently are more than usually interested
in any light that ean be thrown on the stages of evolution of man
himself.

The first discovery to be made of an authenticated fossil human
skull was that of the Gibraltar skull, found in 1848, but its signifi-
cance was not realized until some twenty years later, by which
time its pride of place had been taken by the discovery of the
famous Neanderthal skull in 1856, which has given its name to
a whole race of extinct humanity which, until relatively recently,
was regarded as being in the direct line of ancestry leading to man
as we know him today,

Sinee these early discoveries, finds of fossil human and sub-human
remains have been made in ever-increasing numbers, and whereas
most of the early discoveries were to a great extent accidental, and
incidental to a search for other things, today the search for the
ancestors and cousins of Homo sapiens is being conducted increas-
ingly by trained scientists in a determined effort to elear up the
story of man's enrly history.

The study of Prehistory is a complicated subject and is not only
confined to the search for and interpretation of fossil human
remains. This aspect of the subject is in fact only one very small
part, although it is the eentral figure of the picture, so to speak,
but the background is made up of studies of the climate, geography,
cultures, and associated fauna and flora of the periods in the past
history of the earth when man was gradually and slowly evolving
into the ereature we call Homo sapiens today. But before we pass

1



| Adam’s Ancestors

on, in the succeeding chapters of this book, to discuss the mony
different component parts of the picture of Adam's ancestors, let
us briefly consider some of the ways in which the evidence is found.

It has to be admitted that even today, when the search for Stone
Age cultures and fossil humans is more scientifieally organized than
ever before, luck still plays a very major part in most discoveries
of importance.

After all, the surface of the earth is immense, and a very large
part of the earth's crust is covered up by vegetation and by surface
deposits of humus and hillwash and other superficial deposits, so
that, to a considerable extent, the search for evidence of man's past
in geological deposits is governed by chance. Rivers and other
forces of nature cut through geological deposits containing the
evidence which we seek, and it is a.matter of luck whether this
erosion takes place at o time when some trained scientist is on the
spot to recognize the hidden freasures so exposed.

Similarly, commerein] undertakings earried out for the exploita-
tion of river gravels and brick earths, or alluvial deposits containing
gold or dinmonds or tin are often the means by which deposits
containing missing parts of the giant jigsaw puzzle are revealed.
Here again it is a matter of pure luck whether a person qualified
to recognize the stone tools and fossils is present before they are
destroyed.

The old terraces of the Thames valley at Swanscombe have for
a long time been exploited commercially for gravel and sand,
and for years it has been known that they contained many Stone
Age tools, washed into them when the geography of England was
very different from today. The workmen soon learnt from visiting
prehistorians how to recognize the commoner types of stone tool
and most of these were preserved as the work progressed, and found
their way to museums and private collections. It was, however,
definitely a matter of luck that one of Dr. Murston's periodic visits
to Swanscombe should have coincided with the uncovering of part
of a fossil human skull—a picce of bone which many other visitors
to the site might have failed to recognize—and thus lead to the
preservation and study of the oldest human fossil so far diseovered
on English soil.

The Companhia Diamentes de Angola, in the course of their
exploitation of old alluvial gravels containing a grest wealth of
dismonds, had to remove an immense overlying deposit of red
wind-blown sand, and it was s matter of luck that the chief
grologist to the company, in the person of Mr. J. Janmart, was
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interested in Prehistory and able to recognize stone tools when he
saw them, thus leading to the discovery of a most important
chapter in the story of the Stone Age cultures of the African
continent, in & place where, but for this commercial exploitation of
diamonds, little if any evidenee would hinve been found.

It was a matter of considerable luck, too, that in 19268, the
steamer in which T was crossing Lake Victoria from Kisumu to
Entebbe hnd to change its sailing schedule and pass Rusinga Island
in daylight instead of in darkness. This enabled me to examine the
stratified deposits of rock on the island with field-glasses and make
a note that the islund looked o very promising place to search for
fossils. This little incident led to my making my first visit to the
island in 1931 and discovering, on my very first day there, some
fragmentary fossil fragments of an ape jaw; a discovery which lod
up to the finding of the famous Proconsul skull by my wife on
2 October, 1948,

These three typical examples of the part which luck has played
and must continue to play in the search for the evidence of the
story of man’s past, must suffice to make us remember always that
the element of chanece is very great and that we owe most of our
knowledge of our past to this canse.

But it would be wrong to let you think that everything is
mutter of luck, for it is not. No amount of luck, in the way in
which noture or man exposes the deposits containing the evidence
of man's past, would be of any use if there were not people with
sufficient knowledge and training to recognize the finds, Moreover,
it is not only in geological deposits that the evidence is to be
found; many discoveries of fossil human skulls and stone imple-
ments are made in the accumulated debris in enves and rock-
shelters and at such sites only excavation by persons who have
heen very carcfully trained for the work can result in a proper
interpretation of the story that is revealed by the digging of the
deposits,

This fact is being more and more impressed upon us as we
reconsider some of the work upon which the foundations of Pre-
history were laid. A great deal of the early work on the Stone Age
cultures to be found in caves was carried out in Franee, in the
Dordogne, by people who inevitubly—since they were pioneers in
Prehistory—were not really trained to the work. The results of
their work were magnificent, but the interpretation was over-
simplified, so that for years it was believed that the sequence of
evolution of Stone Age cultures was a simple series of successive,



4 Adam's Ancestors

stuges, whereas, in fact, the story is far from simple, as we shall see
in luter chapters,

1If we want to make a proper study of man's past in any parti-
eular aren, one of the first things that has to be done is to study
the evidence of what we may eall Prehistoric Geography and
Prehistorie Climate, This can only be done by the aid of geologieal
studies.

Climate and geographical position have always played n most
important part in determining where man made his home, where
he hunted, and where he lived, just as they do todny, and sinee
neither the elimate nor vet the geography of the world has remained
the same over the long period of time sinee man first became man,
and the still longer period when man's npe-like ancestors were
slowly evolving to a human status, we must study the world
changes of climate and geography before we can appreciate details
of the story of man’s past history.

As we shall see when we diseuss early man's environment in
more detail lntheneztnhuptar. there have been a number of
major fluctuations in the climate of the world ns a whole since the
earth was formed, but it is the changes during the last million years
or so that are the most important to us, for it was during this
period that man was geadually making himself dominant over the
rest of the animal kingdom.

Sinee these changes of world climate manifested themselves in
the temperate zones by advances and retreats of the ice-sheets and
in tropical and subtropical countries by alternating very much
wetter and much drier periods than today, we clearly eannot study
man's past without knowing something about the climate of the
times. It would be useless to look for living-sites of prehistoric man
at a place which—at the particular point of time in which you
were interested—was covered by vast glaciers. Nor would it be
any better to search in a place which, at the relevant time, was
covered by the deep waters of a lake, or was so dry as to be
completely waterless,

But equally, a logality which might have been quite uninhabit-
ahle at a certain point in the time-scale may have had o really
suitnble elimate for human ocenpation at o later or an earlier date,
Let me illustrate this point by reference to the prehistoric site
known as Olorgesailie in Kenya Colony,

Todany, the Olorgesailic aren is practically a desert, and for the
greater part of the yvear is uninhabited by man, for that reason.:
But when you begin studying the peological deposits of the area
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you ean see that they are composed in large part of clays and sands
and silts and gravels laid down in & lnke.

Clearly, if there was ever a big lake in an area that is now desert
this must have been at a time when the climate was much wetter
than today, so it is first of all necessary to start to make a more
detailed study of these old lake deposits, to see what story they
have to tell,

Part of the deposits are very fine-grained silts, obviously laid
down in calm and fairly deep water; it would be useless to look for
Stone Age man's living-sites in these beds for they were formed
under water. But at the top of the silts there is an irregular line
separating them from the sands above. What does this mean?
The lake must have dwindled so that the silts, laid down in the deep
water, were exposed to the sun and wind, and a land surface formed;
but probably the lnke did not dry up eompletely, so that this would
have been o land surface reasanably near to the waters of the lake
while it receded. Such o land surface would have been an excellent
place for Stone Age hunters to eamp on, near to water for their own
needs and with the likelibood that the wild animals of the time
would be plentiful near the lake shore, as they are today in Alfrica
by the shores of Inkes, where man has not yet destroyed them,
This old land surface, then, is worth exploring in more detail, and
s you start your search, and if you are lucky—for elearly you
eannot excavate the whole land surface—you find, as we did, the
clear evidence of a eamp site with hundreds of disearded stone
implements and the fossilized bones of the animals which Stone Age
man killed and nte.

Over this ancient land surface, with its Stone Age camp site, lies
& thick layer of water-deposited sand, laid down in shallow water
us the level of the lnke responded to a fresh oscillation in the
climate and started to rise again. The sandy nature of the deposit
gradually changes to clay, betokening the presence of decp water
again in the area. Above this clay is amth:rinngulnrlin_n separat-
ing it from another series of water-laid deposits. This is another
lund surface nnd, as before, it is worth investigating for possibile
human occupation sites. Actually, at Olorgesailie we found ten
different old lund surfaces, and on each, in due course, we loented
one or more camf sites of Stone Age man. Thus, the study of the
peologicnl deposits revealed the story of climatic changes in the
area, as well ns evidence of some of the stages of development of
the Stone Age culture of that particular part of the world at the
period corresponding to the formation of the geries of deposits,
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I mentioned that the sites of the old enmps were marked by
‘hundreds of disearded stone implements and the fossilized bones
of the animals which Stone Age man killed and ate’. In finding
these fossil bones we were particularly fortunate, for by no means
all geological deposits are suitable for the preservation of bones
and teeth as fossils, and they are one of the things we need most
for the dating of any given geological deposit in order to be able to
nssign it o its correct position in the time-scale,

In working out the story of the earth's history geologists are
dependent to a very considernble extent on the fossil remains of
animal and plant life. Such fossil remains do not of course give an
absolute date in terms of years, but they do provide an excellent
clue to the relative date of one deposit compared with another,
I shall discuss this a little more fully in the next chapter, but T will
indieate here very briefly the methods that are used.

We know that evolution has not only taken place in the past
but is still taking place, as you can see for yourself if you consider
for & moment the history of the dog. The numerous races of
present-day dogs, ranging from St. Bernards to Dachshunds, have
all been evolved in the lnst few thousand years from one, or
possibly a few, very gencralized kinds of dog which were domesti-
cated by man towards the end of the Stone Age. Of course, this
very rapid evolution is unusual and has been greatly aceelerated
by man’s eareful selection of breeding stock. If thousands of years
hence seientists find deposits containing fossil bopes of Dachs-
hunds and Pekingese and, shall we say, merino sheep, in the same
deposit as the bones of the otter, rabhit, and fox, they will date
the deposit by the creatures which are obviously mew to the
geologieal sequence and not by the fox or the otter whose bones
will also be known as fossils in somewhat older deposits.

So, in studying the past, we can examine the fossil bones of
animals which we find in deposits that we wish to date, and can
say ‘here is a fossil representing the straight-tusked elephant’, or
*this is the tooth of some particular stage in the evolution of the
horse', and by this means arrive at a backward limit of dating in
the time-scale,

The estimation of the forward limit is not quite so easy, since it
must be based upon negative evidence to a considerable extent;
except when there is o good stratification and where the overlying
deposits can also be dated,

It must also be remembered that in any area where the
Stone Age culture sequence has been fairly fully worked out on
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a stratigrophical basis, it is sometimes possible to use the
actual stone implements found at a site as evidence for dating
a deposit,

Here I must digress for 2 moment to stress one very important
point, Any conclusions which are based upon one or two specimens
only, whether they are fossil bones or Stone Age tools, must be
regarded with the gravest doubts, and it is essential to have a lnrge
assemblagye of specimens—the larger the better—from any geologi-
eal horizon or level in a cave deposit before drawing conclusions.
And the conclusions must be based upon n study of the total
assemblage and not by reference only to selected specimens,

This would seem to be such an obvious matter of common sense
that it should be unnecessary to slate it eategorically in a book of
this kind. But even today, when the study of Prehistory has had
more than a hundred years in which to develop a code of procedure,
it is unfortunately still easy to find examples of single selected
specimens being used as n basis for dating purposes and esusing
errancous conelusions to be drawn,

Just pause for a moment to consider the contents of the room or
the house in which you are reading these words. In all probability
there will be some objects such as candlesticks, for instance, which
eould as well belong to 800 years ago as to the present day. There
will also be many ohjects whose first appearance in our culture can
be dated to the present century—wireless, perhaps, or plastic cups,
ar stainless steel furnishings. There are also likely to be one or two
ohbjects in the house which, in their form and material, are genuine
antiques that are not made at all today.

Now clearly, should all this material be buried and preserved, it
would be most misleading to use either the antiques or the objects
with n wide range of use in time, like the candlesticks, for dating
purposes, and it would be upon a consideration of the whale
assemblage, including the wireless sct and other objects of the
present century, that the scientist of the future would be justified
in suying ‘this level dates to about the twenticth century, although
it contains several elements from an earlier period’.

Whereas the first discovery of an authenticated skull of fossil
man was, as we have scen, made a little over a hundred years ago,
the story of the discovery of the stone tools which represent part
of his materinl culture dates back to a much earlier period,

S0 far as we know, the first person who found a Palacolithie stone
implement and actually recognized it as a relic of some eulture long
antedating the historical period, was John Frere, F.R.S., who in
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1791 found a number of hand-nxes of the culture which we now
call the Acheulean, at Hoxne in Suffolk, and deseribed them as
*belonging to a very remote period indeed, even beyond that of the
present world'.

Prior to this, a pear-shaped stone implement had been found at
what wns then Gray’s Inn Lane in London during 1690, in close
assotiation with the tooth of sn extinet clephant, but the full
significance of this discovery had not been appreciated,

The next important milestone was the demonstration, by Tournal
in 1828, that man had been the contemporary of an extinet fauna of
the Pleistocene Age in the deposits found in a cave at Bize, A few
years later Schmerling confirmed this as a result of his excavations
near Lidge. But it was not until 1858 and 1859, after the discovery
and study of the Neanderthal skull found in 1856 had eaused such
a sensation, that British scientists began to give serious considera-
tion to the question of the great antiquity of the Stone Age.

It was in these years that a number of leading British scientists
visited Abbeville and Amicns to examine for themselves the dis-
eoveries made by Boucher de Perthes, who, as early ns 1847, had
published his first account of the finding of unquestionable stone
implements in ancient river gravels and other similar deposits in
association with bones of extinet animals. As a result of this visit
the British scicntists beenme convineed of the eluims that were
being made for the antiquity of man, and a paper was read before
the Royal Society in 1859, while in 1868 the first monograph on
the subject appeared. This was the famous book by Charles Lyell,
the geologist, entitled Geological Evidenee of the Antiguity of

.

The publication of this book marked a very important step
forward in the study of Prehistory, From that date onwards new
discoveries were made in quick succession, and the study of the
Stone Age cultures, based upon an examination of the strati-
graphieal evidence, began to be seriously undertaken.

By the end of the century a vast amount of materinl hiad been
aceumulated and published, not only in Europe, but also to some
extent in other countries such as South Afriea and even Java.

During the fifty years of the present century (in spite of the
mnterruption of two world wars) the study of the story of man's
past before the dawn of history has advaneed so rapidly that there
is now practically no country in the world which has not yielded
some evidence to help fill in parts of the picture, Naturally, one of
the results of this mass of work is that we find that the story is a
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miuch more complex one than the earlier workers supposed. Many
of the earlier conclusions, based mainly on work in South-west
Furope, have got to be reconsidered and the evidenee re-interpreted
in the light of discoveries made in other countries and even other
coutinents,

The picture, therefore, as it will be presented in the chapters
that follow, differs in a great many respects from that which I gave
in the edition of this book written in 1038, It is equally certain
that some of the eonelusions presented here will have to be revised
within the next few years, as further work continues,

To coneluide this chapter I want to try to answer a question
which T am very frequently asked. How do remains of Stone Age
cultures, and sometimes of the men who made them, come to be
preserved in enves and in geological deposits? Tt is of the greatest
importanee to understand the answer to this question, for unless
we do, we eannot hope to interpret correctly the results obtained
by excavation.

Let us for n moment imagine that we ean stand back and observe
the sequence of events at a rock-shelter some twenty or thirty
thousand yenrs ago,

A Stone Age hunter is wandering down the valley in search of
game when he espies a rock-shelter in the side of the rocky eliff
above him. Carefully, and with the utmost caution, he climbs up
to it, fearful lest he may find that it is oecupied by the members
of some other Stone Age family who will resent his intrusion, or
possibly even that it is the Inir of a lion or a cave bear. At last he
is elose enough, and he sees that it is quite unoccupied, and so he
enters and mokes o thorough exnmination. He decides that it is
a much more suitable habitation than the little shelter where he
and his family are living at present, and he goes off to fetch
them,

Next we see the family arriving and settling into their new home.
A fire is lit either from some embers carefully nursed and brought
from the old home, or else by means of a simple, wooden fire drill.
{We ennnot say for certain what methods Stone Age man used for
obtaining fire, but we do know that from a very early period he
did make use of fire, for hearths are a commaon feature in almost
any occupation level in caves and rock-shelters.)

Probably some of the family then go off to collect grass or
bracken to make rough beds upon which they will sleep, while
others break branches from bushes and trees in the near-by thicket
and construet a rude wall across the front of the shelter. The skins
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of various wild animals are then unrolled and deposited in the new
home, together with such household goods as they possess.

And now the family is fully settled in, and the day-to-day
routine is resumed onee more. The men hunt and trap animals for
food, the women probably help in this and also collect edible fruits
and nuts and roots. Gradually, rubbish starts to accumulate on
the floor; decaying vegetation mingles with wood ash seraped from
the hearth, and mixed with all this are the bones and teeth of the
animals that have served a8 food. The stone and bone tools, which
comprise the weapons and domestic implements of the family,
break or become blunt throngh use, and they are discarded and
new ones made. Hlocks of suitable materinl collected during
hunting expeditions have been brought to the new home, and
from these flakes are knocked off to make new tools, This process
involves the seattering of many waste fukes and chips over the
floor, and these soon become ineorporated in the debris in the same
way as the tools that have beeome too blunt for further use. When
the weather is fine a great deal of the work is done on the platform
outside the shelter, so that deposits accumulate there too,

Years pass, the older members of the family die and-—aecording
to custom-—are buried in the floor of the shelter; the younger
members of the family grow up and marry, and all the time the
home continues to be used, so that more and more debris accunu-
lutes on the floor. A large part of this debris is perishable material
which by the process of decay turns into soil, throughout which
imperishable objects of stone and bone are seattered.

Naturally enough, the deposits so formed do not accumulate
evenly over the whale floor, and althoogh the floor may have been
level to start with (and even this is seldom the ease) it very soon
ceases to be so,

And so generations pass and o eonsiderable depth of deposit is
formed representing an occupation level, and then something
happens which results in the shelter being vacated. When this
ocaurs the shelter may perhaps be taken over almost immediately
by some other Stone Age Iamily—possibly of a different tribe and
with a somewhat different eulture—in which case we shall get o
somewhat different ocoupation level superimposed upon the first
one, On the other hand, the shelter may remain untenanted for
o considerable period of time, in which case dust and leaves and
other purely natoral material will collect and gradually build up
u sterile layer covering the occupation level, until the place is once
maore selected as o living site,
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And so the story goes on; occupation levels alternate with sterile
lnyers, blocks of rock fall from the roof, and slowly but surely the
floor level rises.

If the shelter happens to be in a limestone cliff and the site is
unoecupied during o period when the climate is very moist, a hard
deposit of stalagmite mny form over the floor and seal in the
underlying deposits. On the other hand, if the shelter is not very
high above the level of the river, a spell of heavy floods may result
in the partial or complete scouring out of the unconsolidated
deposits, Or. alternatively, a layer of water-lnid sand may be
formed.

Such occurrences and many other events will all leave their
traces in the shelter, and if the eventual scientific excavation is
carried out with patience and skill the evidenee ean be recognized
and interpreted and the story worked out. If, however, the
exenvator is not well trained, or if he works too fast, part at least
of the evidence will be lost. Above all, the excavator must be very
critical, taking care not to confuse facts with his own theoretical
interpretation of them, and seizing every opportunity to check and
re-check ench stage of his work.

Onee the facts have been collected, it may be necessary to eall
in specialists in various branches of science before the data can be
fully interpreted, The palacontologist will have to help identify
the various animal bones and teeth and state what conclusions as
to geological age and climatic conditions may be drawn from them.
The geologist and soil analyst may also be able to give aid in
determining climatie conditions from soil samples of the deposits
from different levels in the exeavation, while the botanist may be
able in some cases to identify certain trees and plants from well-

ed pieces of charcoal found in hearths. Even the physicist,
by the latest methods of analysis of carbon 14, may be able to
help to provide an approximate age from examination of the
charconl.

The stone and bone implements and even the waste flakes will
also tell their own story, and so, when all the necessary collabora-
tion has been achieved, the prehistorian will be able to present a
reasonably accurate story of the sequence of events in the rock-
shelter.

I have already indicated how Stone Age living sites may come
to be sandwiched between geological deposits along the shores of
a fluctuating lake, but many other types of geological deposit will
also be found to contain stone implements, These, too, if properly
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studied and understood, will vield very valuable information about
Stone Age man and his enltures.

Let us first consider the case of river deposits such as gravels,
elays, and sands, These, if they were formed during the period
when Stone Age man lived, will often be found to contain stone
implements, sometimes in great quantity.

It is not diffieult to understand how remains of Stone Age
cultures come to be incorporated in river deposits if we think in
terms of what is happening today. Who has not stood upon a
bridge and, looking down into the water beneath, has seen
lying on the gravel in the bed of the stream broken bottles, tin
cans, bits of china, bones, and other relics of our present-doy
culture? All of these objects are now being slowly incorporated in
the sands and gravels and clays of the river, and they have reached
their present position either because they have been thrown in or
else washed in by flood waters,

Stone Age man—especially at certain stapes of his history—was
partioularly fond of living close to the banks of streams and rivers,
probably because he had no vessels in which to store and earry
water and therefore liked to live as elose as possible to his water
supply. Living thus—and by analogy with what happens today—
it is quite natural that many of his cultural objects ns well as the
bones thrown away after his meals got washed into the rivers and
incorporated in the deposits, Owing to changes of elimate and
topography, as we shall see in the next chapter, many of these old
river deposits of Stone Age date lie, today, either on high-level
terraces well above the present river levels, or in sunken channels;
whole parts of these ald deposits are sometimes washed into the
present-day rivers, and in this way cultural material of a much
earlier date, that was originally incorporated in the old gravels,
gets re-deposited in younger gravels, bringing about a mixture of
elements in the newly forming gravels.

Such a mixture of the remains of Stone Age cultures of several
periods, in a single level of gravel or sand, is not an unosual pheno-
menon, nnd it is only by very careful examination of all the
evidenee that the story can be sorted out.

Another type of geological deposit which is often found to contain
Stone Age man's tools, is that formed under glacial conditions.
Considernble areas of the zones that at the present time hove a
temperate climate were, during the Stone Age, covered from time
to time by ice-sheets. This was the result of world changes of
climate which we shall discuss in the next chapter, Deposits
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formed under glacinl conditions often consist of boulder clays and
glacinl outwash grovels. When an ice-sheet advances over the
countryside it tends to plough up all the surfuee deposits that lie
in its path and also to pick up most of this material and carry it
forward. If the deposits so plonghed into and picked up already
contained Stone Age tools of an earlier period, or if such imple-
ments were lying on the surface, they too were earried forward
and ehurned up with the mass of other materinl. When further
changes of climate resubted in the melting of the jee-sheets, all the
mass of rublile and rock and carth that had been caught up In the
ice was deposited in the form of boulder eluys and outwnsh gravels.
Thus it often happens that such glacial deposits contain Stone Age
implements, but that does not mean that the men who made them
were living in the area while the ice-sheets were there, Tt means
ruther that they had lived at some period before that particular
advanes of the ice.

From what I hiave said, it is ¢lear that ordinary common sense
is a very important factor in the interpretation of the past. To this
must be added a great deal of scientific knowledge, if we are to
obtain a proper picture of the climate, geography, and general
environment which existed in the days when Stone Age man lived.
In the next chapter we will consider some of the results of this
study and try to see what the world was like when our prehistoric
aneestors roamed over the land.



CHAPTER 11

Early Man's Environment

As o matler of convenience, geologists have divided up the long
period of time through which the warld has passed into a numbér
of major divisions, These are the Archean, Primary, Secondary,
Tertinry, and Quaternary (sce table). There are a few who would
add one more division under the hending of Holocene or Recent,
but the majority view is that the Recent period is merely the last
of the minor subdivisions of the Quaternary.

We shall not be concerned with the first three major divisions at
all, exeept that we may note in passing that most of the great Hint-
hearing deposits, which Inter provided the material for so many of
early man's tools nnd weapons—at least in Europe—were formed
during the Secondary division,

The Tertinry is divided into four major subdivisions called,
respectively, Eocene, Oligocene, Miocene, nnd Pliocene, each of
which in turn has a numbeér of lesser divisions with which we
need not seriously concern ourselves for the purpose of our study.
The Quaternary has ns yet only the two main divisions, the
Pleistocene and the Holocene (or Recent). Of these, the former
has important subdivisions, as we shall see in the course of this
chapter.

By analogy with the time-seales in use in everyday life, the
reader might perhaps be tempted to think that the major divisions
like the Archean, Primary, Secondary, ete., were all considered to
be of approximately equal duration, in the same way that we
divide a year into months, a month into weeks, and a week into
days. But such an idea is quite contrary to the facts. In the
geological time-seale the more remote the period, the longer is the
duration likely to have heen.

For example, the main division called the Primary represents
a period of probably ten to fifteen times the length of the Tertiary,
while the Miocene subdivision of the Tertiary wns at least five
times as long as the Pliocene subdivision of the same period, and
the whole of the major division known as the Quaternary only
equals in time about one twenty-fifth of the Miocene subdivision
of the Tertiary.

i4
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It is most important to bear these facts in mind when looking at
the following table of the geological time-seale, which does not in
any way attempt to show the relntive length of the periods,

TABLE TO ILLUSTRATE THE GEOLOGICAL TIME-SCALE

Muin Dhivizions Subdivirions
Quat Hecenk
Age of Mammals
| Plivoene (Cetyoeeia)
Tertiary I Miocene
Eocens
Uretinceous Ape of
Secondary Jurnssic tiles
Trinssic { Mesosnic)
i e =] Permian
Devanian Age of Invertebrate
Prinury Silurian life
Ordovican { Palacoedic)
Carnbirian
| ('The subdivisions need H
Archoean nOk CONCET 1.} {Aschumguess).

As you see in the table, the ‘age of mammals’, or the Cenozoe
starts at the beginning of the Tertiary division. When we come to
consiider the available evidence of the pre-human stages of man's
evolation in a later chapter we shall have to discuss some of the
discoveries made in deposits formed during the various subdivisions
af the Tertinry,

In our study of Stone Age man himself and of his cultures, we
shall only be dealing with the Quaternary period, and, so far as this
book is concerned, only with the first part, the Pleistocene, and
not at all with the Holocene,

Here we must consider for a moment what we mean by the
s Imgum" liy agroed has slowly and graduslly evolved

Ttis that man has slow ually evo
ﬁomuﬁinprgvrhum:hgmnfthﬁmk to which man, npes, and
monkeys all belong, and in the approprinte chapter of this book
we shall consider the available evidence concerning human
evolutian.
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Naturally, during the slow course of physical evolution it would
be impossible to say positively ‘this iswhere the pre-human creature
censed to be sub-human and became a man’, unless we have an
agreed definition of what we mean by man.

There have been many attempts to arrive al a satisfactory
definition, some based upon the absolute size of the brain,
some upon the peouliarities of dentition, and some on a variety
of other physical eriterin which we need not discuss in detail,

Recently, however, there has been nn increasing tendency to
realize that none of these definitions is really satisfactory in
practice, and in consequence most prehistorians now favour a |
definition which ean be summed up in the phrase "Man the Tool-
maker', and this definition is the one we shall follow in this book.
It: other words, we only accept ns *man’ o creature belonging to

rimate stock which had resched a stage where it actually
mud: ns distinet from merely using suitable natural objects as

Un the basis of this definition of man, we can say that as far as
the avnilable evidence shows, man first nppeared during the
Pleistocene subdivision of the Quaternary.

When I wrote the first edition of ddam's Ancestors 1 devoted
severnl pges to a discussion of n definition of the word Pleistocene,
for whereas it was generall ol that Ilu.' 1

anmonyg pgeologists and pnlnﬂ:ntuluglsts [ll‘.‘t alone nmong pre-
historians) as to the dividing line between the end of the Pliocene
and the beginning of the Pleistocens, This lack of agreement on
a definition of the word Pleistocens led to very serious confusion,
for deposits of identical age were being described ns Upper
Pliocene by some workers and Lower Pleistocene by others, and
0 an,

Consequently, in 1084, I urged that a simple definition that was
ariginally put forward by Hang in 1012 should be gencrally adopted
by prehistorinns; this was ‘If members of one or more of the ge
Elephas, Equus, or Bos (however primitive) occur ina dl:pmiﬂ
deposit is Pleistocene rather than Pliocene.”

Fortunately it is no Jonger necessary for me to urge the seoep-
tance of this definition, for at the International Geological Congress
held in London in 1948, the geologists of the world decided upon
a-definition which has now been unanimously aceepted; this reads
as follows:
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“The Commission considers that the Plio-Pleistocene boundary
should be based upon changes in marine faunas, since this is the
elassic method of grouping fossiliferous strata. The elassienl aren
of marine sedimentation in Italy is regarded as the aren where
this principle can be implemented best, It is here, too, that
terrestrial (continental) equivalents of the morine faunas under
consideration ean be determined.

‘The Commission recommends that, in order to eliminate

; existing ambiguities, the Lower Pleistocene should include as its
basal member in the type-aren the Calabrian formation (marine)
together with its terrestrial (continental) equivalent the Villa-
franchian.’

This definition is to all intents and purposes the same as Haug's
definitjon which 1 so strongly supported, for it is in deposits of the
Vi nchinn (and in other deposits of comparable nge clsewhere
i the world) that the three gencrn which were the basis of his
definition do in fact first appear.

An attempt was made in 1950 to persunde the prehistorians at
the Internationsl Congress of Prehistoric and ProtogHistorie
Sciences held in Zirich to follow the lead given them by their
collengues, the geologists, and agree that they, too, would recom-
mend to the prehistorians of the world thut they would adhere to
this definition. But the sttempt unfortunately failed. However, it
may be hoped that the majority of individual prehistorinns who
are concerned with the study of early Stone Age man will, of their
own free will, nccept the geologist’s definition.

After all, words like Pliocene and Pleistocene are merely man:
made labels, invented with the intention of helping us to be
intelligible to each other and to do our work satisfnctorily. It
therefore mntters little where we make the division between
Pliocene and Pleistocene, provided that we make it at a point
which is easily and quickly recogmizable, and provided we all use
the words with the same meaning,

For the purposes of this book, then, we shall follow the geologists
and consider that the formmtion of the deposits ealled Villafranehinn
in Europe and in North Afriea and deposits of comparable age
elsewhere in the world mark the beginning of the Pleistocene, But
in o sense this definition begs the guestion, for it may be argued
that the words ‘“Villafranchian or deposits of comparable age
elsewhere’ are in themselves oo vague,

That is only partly true, The Villafranchian ean be recognized
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by the first appearance of certain marine mollusea in those places
where deposits of the Villafranchinn were formed under the sea,
and by the appearance of certain types of mammal in the terrestrial
deposits of the same period. The most important of these new
mammal forms are in fact true elephants, true horses, and true
bovids. But the early elephants of this period, although they were
formerly included in the genus Elephas, have now been renamed
nrchidiskodonts, although they are true elephants, all the same,

The two important facts that we must stress, however, which

‘result from the adoption of the new definition are: (a) that on this
basis we have, nt present, no evidence whatever of the existence of
‘man the toolmaker® in the Pliocene, and (&) that many of the
deposits which are referred to in the literature of Prehistory as
Upper Pliceene become Lower Pleistocene; similarly, deposits which
have often heen called Lower Pleistocene now rank as Middle
Pleistocene,

Now, sinee we have seen that the eriterin upon which the division
between Pleistocene and Pliocene is made are based upon fossils, we
must briefly discuss an important problem which arises from this
fact. To what extent and under what cirenmstances ean the fossil
remuins of noimals be used for dating purposes?

If we look around the world today, what do we find? Various
kinds of animals sach as the lon, hyacna, hippopotamus, and
clephant—to mention but a few—which have long sinee become
extinct in Europe still ronm ut large in other parts of the world,
On the other hand, many of the wild animals which still exist in
Europe, such, for exnmple, as the deer, wolf, bear, and wild boar,
belong not only to the same genera as those which were hunted
by Stone Age man during the Pleistocenc in Europe, but even, in
some cases, to the same or searcely differentiated species. What
dees this mean? How does it affect our nse of the fossil remains of
animals as eriterin for dating geological deposits?

The answer is that with fauwna—as indeed with everything elie—
i is the appearance of new forms and nol the persistence of old
ones that s the significant factor and which must therefore be
faken into account. This axiom is sometimes forgotten by pre-
historinns and others, not only in connexion with the study of
fassil fauna, but also in the interpretation of Stone Age finds, and
this occasionally leads to claims being made that are far from being
warranted by the facts,

On the whole, the fossil remains of the larger mammals are more
useful for dating purposes than invertebrate ereatures such as
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molluses, beeause the changes in their evolutionary status are more

readily discernible and also beeanse they are less limited in their
geographical distribution than many other forms of life, ma it

possible, therefore, to correlate geologienl deposits over a

area. -

For exnmple, there was a time when the definition of the <
Pleistocene period was based upon the presence or absence of
certain types of marine mollusea in deposits laid down in the sea
when the relative land and sea-levels were very different from
what they are today.

Ulearly this gort of definition could only have a very limited
value for purposes of correlating geological deposits, since it could
be used only in connexion with marine formations, while many of
the Pleistocene deposits which prehistorians and geologists want
to compare with each other are of terrestrinl or fresh-water
origin,

The new definition, which places the Villafranchian and deposits
of comparable age as marking the beginning of the Pleistoeene,
hns the great advantage that it includes both marine and
terrestrinl deposits, while the evolutionary stage of the various
species in the founa is fairly well known from a large quantity of
specimens.

So far as the end of the Pleistocene and the dawn of the Holocene l

ﬁur Recent period is concerned, there is still no absalute ngruvmcnt.ﬂf""f
Some scientists consider that the Pleistocene ends with the final
retreat of the ice-sheets at the end of the Ive Age and with the
parable end of the pluvial periods in tropical areas, i.e. about
0,000 B.c.
Others, however, would prefer to use a definition based upon
\ il faunas, and generally speaking we may say that on this basis
the definition is linked with the appearance of domesticated
animals or evidence of such domestication. This second definition
of the end of the Pleistocene and the beginning of the Holocene
would put the end of the Pleistocene at about 5000 B.c., n date
somewhat more recent than that which would be given by the first
definition, but in terms of geological time the period fixed by the
two definitions would be synchronous siner a fiw thousand years in
geological time are but ‘o moment’,

The geological period which we enll the Pleistocene, with which
we are mostly concerned in this book, since it is the period cover-
ing the Palneolithic part of the Stone Age, was marked by a eyele
of major elimatie fluctuations which affected the whole world and
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which played & very important part indeed in determining the
development of Stone Age cultures and their distribution, through
the migrations and movements of both man and the animals which
his hunted for food.

The study of these great fluctuations in climate, which took place
during the Pleistocene period, provides yet another method of
dating geological deposits and the Stone Age cultures contained in
them and sometimes also of correlating deposits over o wide area,

Provided that they are severe enough and of sufficiently long
duration, climatic changes inevitably leave their marks upon the
surface of the earth and this evidence can be studied and inter-
preted by the geologists in comparison with what is known of the
cffects of present-day climate on the earth’s surface.

The world today has, in its various zones, examples of all sorts
of elimatic conditions, from the extreme cold of the frozen ice-shects
of the polar regions to the deserts such as the Sahara, and the
study of the climatic changes of the past is based upon the
interpretation of deposits found in regions which today bave a
certain kind of climate, but which were elearly formed under quite
different climatic conditions.

A general lowering of the mean temperature on the earth’s
surface, together with an increase in precipitation of meisture in
the form of rain or snow, will result in the formation of great
ioe-sheets and snow-fields in suitable geographical zones, while in
other parts of the world the effect of the same climatic change will
result in rivers and lakes being greatly enlarged and new rivers and
lakes forming where previously there were none; yet no snow-fields
or ice-sheets will form, except, perhaps, in the mountains,

Similarly, if the cyele of climatic change swings townrds increased
temperature and decreased precipitation, the results will not be the
same in different parts of the warld, for in the regions where there
have been huge ice-sheets and snow-fields the inereased tempera-
ture will lead to the melting of the locked-up waters and, in
consequence, o great inerease in the size of rivers and streams fed
by the waters of the melting ice and snow. In the zones where no
major ice-sheets ever formed, the same elimatic change will result
in the gradual drying up of rivers and of the lakes which they fed
and in increasingly arid conditions,

Then, again, even if a cyele of climatic change affects the whole
world, numerous regional factors come into play to complicate
;he picture and make the interpretation of the evidence more

ilficult.
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For exnmple, quite apart from the primary effect of a generl
lowering of the surface temperature of the earth, cambined with
a general increase in precipitation, the positions of the ico-sheets
nnd snow-fields that are formed by the world-wide elimatic change
will have o seeondary effect upon the climnte of zones elsewhere in.
the world through such metereological factors ns depressions, wind
movements, and changes in atmospheric pressure.

At the present time the study of the world changes of climate,
which we know oceurred during the Pleistocene period, is far from
complete and there is still much more to be learned, but in general J

1 terms it seems fairly clear that there were seven major changes.

These started at the beginning of the P mnd
of increased precipitation and lowering of the surfnee temperature
of the earth, resulting in what is called a glacial period in present-
diay temperate zones, such as North and Central Europe and
s pluvial period in tropical and subtropieal zones, such as the

| greater part of the African continent, This first elimatie eyele is
known as the Ging glacintion in Europe and as the Kageran
pluvial in Africal ==

The second major elimatic change was a period of increasced
surface temperature, combined with a peneral decrease of precipi-
tation, and this is known as the first interglacial in Europe and
the first interpluvial in Afvica. Then came another period sueh ns
the first, with a second glaciation in Europe and a second pluvial

“period in Afrien. These are known respectively as the Mindel
glucintion and the Kamasian pluvial.

The fourth climntic change was another interglacial and inter- |
pluvinl period, known as the second interglacial smd seeond
interpluvial.

The fifth cycle was a return Lo lower temperature and increased
precipitution resulting in a third placiation and a third pluvial
period which are known respectively as the Riss glacintion and the
Kanjeran pluvial (sometimes called Upper Kamasian). This fifth
eyele was again followed by conditions whieh led to a third inter-
glueinl and interpluvial. This was the sixth cyelic climatic change,
Finally eame another swing towards lower tempernture and
increased precipitation, leading to the fourth or Wiirm glaciation
in Europe and to the Gamblinn pluvial in Africa,

The end of this seventh cycle was marked by & gradual cliange,
anee more, to relatively warmer and drier conditions leading slowly
to the presént-day climate, which may be regarded as the early 7
stapes of a fourth interglacial nnd interpluvial. =) T
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The reader must not imagine that any of these major climatic
changes happened suddenly; on the contrary, they took place ax
slow and gradual trends, spread over tens of thousands of years,
just as the period in which we are now living is only the beginning
of a fourth major interplacial and interpluvial, although it is now
about 10,000 years since the swing in the elimatic cyele started
towards warmer and drier conditions.

Moreover, the change of climate that marks a new evele is not
constant, but consists rather of o series of minor fuctuations,
although the general trend is evident. Thus the period of the
fourth interglacial in which we are now living, and which started

woAbout 10,000 years ago, has seen several minor cold periods in
Europe and several minor inereases in pluvial conditions in Africa,
but the general trend hos been towards interglacial and interpluvial
conditions. These minor oscillations within the major climatic
trend are likely to eontinue—if we may judge by the past—until
we finnlly reach the peak of an interplacial in Europe and an
interpluvial in Africa, many thousands of years hence.

In the same way the change, for example, from the second placial
and second pluvial periods to the second interglacial and inter-
pluvial periods respectively was certainly not sudden or cata-
strophic and must surely have been marked by a series of minor
fluctuations as the cyele advanced. Unfortunately, however, the
next major elimatic change ultimately obliterated all, or nearly all,
of the evidence of these minor fluctuations.

I have referred in the foregoing passages only to glacial and
interglacial periods in Europe and pluvial and interpluvial in
Africa. That was for convenience, for naturally world changes of
elimate did not only affect these two continents; they affected the
whole world, Similar changes of climate have been noted and
studied in Asia, North and South America, and to some extent in
Australin, In America, especially in North America, the story is
fnirly elear, but in Asia, Australia, and South America a great deal
more work remains to be done before even the general outline of
the picture is clear,

What is perhaps still more interesting is that recent geological
studies of the floor of the great oceans of the world indicate that
evidenee of the major climatic changes of the Pleistocene period
can also be studied under sen, and a vast new field Tor
investigation is thus being o up.

I have written of these r changes of climate as though it
was wholly accepted by scientists that glacial periods in temperate
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zones and pluvinl periods in tropieal and subtropical areas were
cOntemporary.

In fact, this is a matter which is still in dispute, and there are
some seientists who believe that a glacial period in Europe was
accompanied by an interpluvial or dry period in Africa, and
therefore that an interglocial period in Eorope should be equated
with a pluvial {not an interpluvial) period in Africa.

The reason for this divergence of opinion is doe to the fact that
there is still so much more work to be done on these woeld changes
of climate and also upon the study of the canses of climatic eyeles.

There are numerous theorics to account for the known world
changes of climate, but having given eareful consideration to most
of them, 1 feel that the only one which satisfactorily fits all the
facts is Simpson's theory, ! or the ‘theory of major eyelic changes of
solnr radiation’.

We known, of course, that solor radiation is not constant and
that there are very minor eyeles linked with what we tern sun-
spots, But Simpson's theory postulates that these minor eyeles
are but very small oscillations within immense major cyelie changes
of solar radiation, and that it was these that were the primary
cause of the world changes of climate during the Pleistocene.

The changes of intensity in solar radiation have effects that, at
first sight, seem paradoxical, but which are really quite logical.

In broad outline, an increase in the amount of heat reaching the
earth from the sun makes the climate colder and wetter, while a
decrease makes for warmer and drier conditions.

Let us see how this happens. The total amount of moisture
available in the enrth and its atmosphere is o constant factor
which we may eall X. This total moisture X is made up of moisture
in many forms, the chief of which are: (a) the seas and oceans;
(b} the Inkes and rivers and other fresh water on the surface of the
earth; (¢) underground water; (d) svow and ice locked up in
the arctic and antarctic regions and the ice-caps and glaciers of the
high mountains; (£) cloud and other moisture above the earth’s
surfnce. Now, while X remnins constant, the proportions into
which X is divided among (a), (b), (¢), (d), nnd (&) are elearly
variable, and an increase in any one or more of them must mean
a decrease in one or more of the others,

! Simpson’s theory was advanoed some yrears
wmmhmﬂnmmmmﬁmm wnrhil
climatie change, 1 have modified some of kis original conelusions, in the light
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;  When there is an increase in the amount of heat from the sun
reaching the earth there is a greater evaporation from the seas,
;ocenns, lakes, and rivers, ete,, and this results ina greater amount
of cloud and an inerease in preeipitation in the form of snow or
rain, sccording to where it falls. Moreover, the increase in cloud-
tover results in some decrease of temperature on the earth, and
therefore to a decrease in the melting of snow and ice,

In consequence, there is a gradunl advance of the polar ice-
sheets, resulting in a glacintion in the affected arens, while there
is also an inerense in the glaciation of the high mountains of the
world and an advance of the glaciers to lower levels. There is, as
well, a genernl increase in precipitation, i.e, an advance to what
we eall a pluvial period in regions which are too warm—by reason
of their geographical position—for snow and jce.

Naturally, this change in elimate— awing to secondary condi-
tions—is more intense in some regions than in others, while the
annual seasonnl variations of summer and winter, ete., continue,
Taken on the whole, however, a long period of gradually increasing
solar radiation eauses glacinl and pluvial conditions.

When the pendulum starts swinging the other way and solar
radintion starts to decrease, there is a reversal of the Processes
deseribed above, and with less evaparation there is less eloud-cover
and thus higher actual temperatures on the earth’s surface, result-
ing in the gradual melting of the ice-sheets and snow-fields and
the retreat of the glaciation. There is also a lessening of precipita-
tion in zones unaffected by ice and snow, leading to an interpluvial.

The gradual melting of the jce-sheets and snow-fields that
accompanies the decrease in solar radintion and leads to generally
warmer and drier conditions, nlso results in o considerable increase
in the amount of water in rivers that have their souree nesr the
edge of the melting and retreating ice-sheets, so that in spite of
a decrense in precipitation there is a tendency for the rivers and
likes in such regions to increase their size and volume.

Thus in England, for instance, during an interglacial period, or
at least during the carlier stages of it, the rivers were enrrying
mare water than usual,

Another matter that is very closely linked with these munjor
changes of climate is o change in the relative land and sea-levels.

Marine beaches well above the present-day sea and ocean-level
can be traced all round the continental masses of the waorld, while
thereinnlsuwidﬂneeul‘mhmarged beach lines below the seas and
oceans. In other words, there have been times when the general
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sen and ocenn-level was higher in relation to the land masses than
it is today, and, similarly, times when the level dropped sonsider-
ably below its present-doy position,

A very great deal more detailed study remains to be done on
this subject all over the world, but it is generally accepted that as
more and more of the total moisture X beeame locked up in the
ice-sheets and snow-fields during a glaciation there was a corre-
sponding deerease in the size of the sens and oceans, leading to
a lowering of the beach lines, Similarly, as the ice-sheets retreated
farther and farther there was a decrease in (d) and a carresponding
increase in (a), resulting in high-level beaches being formed. Clearly,
if this explanation is correct, we must assume that during the
height of an interglacial the ice-sheets retreated far beyond the
position they hold today in the aretic and antarctic, and it has
been computed that almost the whole of the polar ice-sheets would
have hnd to disappear in order to release enough water to raise
the sens and oceans to the level of the highest Pleistocene
fermaee.

But it must not be imagined that the relative changes in land
and sea-levels were solely caused by the cffects of the climatic
changes nlready deseribed. Were that the case, then the old high-
level marine beaches of the Pleistocene would be at exactly the
same levels nll over the world —which they are not, We know,
however, that the earth’s crust is not stable and is subject to all
sorts of movements, It is distinetly possible that the weight of the
ice-sheets advancing over a large part of North Europe may have
depressed the land masses in that sren—and this might, or might
not, eause uplift in other areas. We also know that during the
Middle Pleistocene period there were very severe earth move-
ments, resulting in great deepening and widening of the eracks in
the earth's crust that are known as the Great Rift Valley system
—eracks which run from Palestine right down through Africa to
the Rhodesias,

We also know that at about this time there were earth move-
ments which resulted in an elevation of the mountain mass of the
Himalayas, A variety of other movements of the earth's crust
certainly took place nbout the same time, snd some of these, in
North Africa and in Java, have been studied.

While, therefore, we may acecpt the view that during interglacial
andl interpluvial periods there was o geneml rise in sea-level relative
to the land masses, we must not forget that the story is n highly
complicated one which is not yet fully understood and studied.
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Ameng the results of these changes in relative land and sea-
levels we may mention the formation of land bridges connecting
parts of the world at present separated by sea-water. For example,
we know for ecertain that there were times when England was not
an island but was linked with the continent of Europe, so that
man and wild animals could move freely backwords and forwards,
Some scientists also believe that one or more land bridges were
formed—at least onee—across the Mediterrancan, linking North
Africa with South Furope and allowing free migration there too,
Similarly, it seems likely that there wos a land bridge across the
southern end of the Red Sea at some time during the early Pleisto-
cene period, and that Java and some of the other islands of the
Malay Archipelago were linked by land bridges to the continent
of Asia.

These matters ave all of the highest importance to the student
of the story of man during the Stone Age, for it is only by under-
standing these things that we ean begin to appreciate the signifl-
cance of the distribution of the different Stone Age cultures that
we shall be studying in later chapters of this book,

The subjects I have referred to can really be studied by geogra-
phical explaration, and now that the present-day geography of the
world is so well known, more and more ‘explorers’ are likely to turn
their attention to the geography of the earlier stages of man's
aceupation of the world—to prehistorie geography, in fnct,

Earlier in this chapter we have briefly discussed the subject of
the use of fossil remains of animals and other forms of life for
dating purposes, and we must conclude our study of early man's
environment by a further reference to the fauna and flora of the
Stone Apge,

Nuturally, the vast changes of climate and geography which
twok place during the Pleistocens period were reflected in the fauna
and flora of the different parts of the world.

Unfortunately, remains of animal and plant life are only pre-
served by fossilization under somewhat rare conditions, so that
very often we find sites with Stone Age man’s tools preserved, but
without any trace of the contemporary life,

But sites do oceur where conditions for fossilization were good
and where we can collect the remains of animal life—and also
sometimes of plant life—in association with Stone Age tools.
When this happens we ean get a fairly clear idea of this aspect of
Stone Age man’s background,

By collecting the fossils associated with a culture at any site
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where bane is preserved, we can geta picture of the kind of animals
that the men of the period hunted and against which they had to
guard themselves, To some extent also, the study of such fossils
will give an indieation of the climnte and general environmental
conditions of the time.

As we hove already seen, great caution hoas to be exercised in
using the evidence from the fossilized remains of large land
mummals as o guide to climatic conditions because many of these
nnimals are very adaptable, and, generally speaking, a study of
plant life gives a much more reliable indiention of climate.

The conditions under which plant remains become fossilized are,

ywever, even more rare than those under which animal remains
are presened but research has shown that minute grains of pollen
from flowering trees and plants were sometimes preserved under
conditions where leaves and wood were not. This has opened up
a big new field of study in ‘pollen analysis’ which has made it
possible to get a very good iden of the flora of the time when
certain types of geological deposits were formed,

. Anacther new approach to more definite dating of prehistoric

“sites and eultures is that known as the C.14 or Radio-earbon Test,
bused upon studies of charcoal and other materials from pre-
historie sites. This method was pioneered in America, and it looks
as though wery important results may be expected when the
methods are more perfected.

These last two lines of approach, which are still in their infancy
s0 {ar as the preater part of the world is coneerned, offer scape for
a large number of workers in the future and may be expected o
give very important results concerning the story of man's past.

Enrly man's environment has of necessity been disoussed very
generally in this chapter sinee it is a subject to which it would be
easy to devote a large number of chapters, but it is to be hoped
that the reader has been given some ides of the elimatic and
geographical conditions which existed during the period of the
earth’s history with which we are concerned.

Looking back, ns we can today, we see that the Pleistocene
period, during which man geadually evolved and developed, was a
period of nlmost unbelievable changes. Even though we still have
so much to study and to learn about both the climate and the
geography, we ean now begin to see the general outline of the
picture, and we eannot but be rather appalled and wonder that
man survived at all. We must, therefore, remember that all the
various changes of climate, geography, and fauns took place so
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grn.du.l]]_!, and slowly in relation to the lifetime of a single individual
it is doubtful if any of our Stone Age nncestars and cousins
\% ever really aware of what was happening.

Stone Age man lived and died in the world into which he was
born and went about his occupations of moking himself tools and
weapons and providing himself and his family with food and
clothing, knowing nothing of what had happened in the past nor
what was going to happen in the future, We, at least, ean now
begin to understand something of the past, even of the remote
past, and maybe, if we learn the lessons of the past aright, we can
hope to foretell with some necuracy something of the future,
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Interpreting Stone and Bone

STONE is the most imperishable of all the materinls which were
used by prehistoric man for the manufacture of his tools and
weapons, and therefore it is the stone implements of the various
cultures that are most commeonty found and studied. To a very
great extent, too, it is on the basis of the stone tools—rather than
other eultural elements—that Stone Age cultures are classified,
except in the very late stages of Prehistory,

It is therefore of the very greatest importanee that the reader
who is poing to pass on to the later chapters of this book
should understand the way in which stone implements were
e,

The stone implements of the more advanced stages of eulture
are usually so obviously the result of human workmanship that
nobody—no matter how nnteained or seeptical —would doubt their
nuthenticity.

But among the nssembloges of tools of the earlier cultures there
are always mony specimens that require careful examination before
they ean be elassified, and among which are many that the ordinary
person, without specinl knowledge of the subject, would not regard
as humanly made tools at all,

Many prehistorians, when displaying one of their most treasured
implements belonging to some very early Stone Age culture, have
been rebuffed by the comment, ‘Do you mean to say that you
seriously regard that ns o lmmanly worked piece of stone? Why,
1 could show you hundreds like it on my garden path.'

On the other side of the picture, not n few people collect and
retain as Stone Age specimens objects which are of purely natursl
origin, because the shape is suggestive, and are very surprised if
the expert to whom they show the specimens tells them that they
are not humanly made stone implements.

In this chapter, therefure, the methods by which human work-
manship on stone con be &mtmguuhtd from natural fractures will
be carefully examined.

First of all let us consider what eboies of material early man had
for the making of his stone implements and to what extent—

o
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if any—the nature of the available rock influenced the tools that
were made,

Rocks of an infinite variety occur all over the world, and
naturally some types of rock are more suitable than others for
making stone implements, In many parts of Europe flint of one)
kind or another oceurs, and owing to its homogencous nature il is|
very much easier to flake than some of the other coarse-grained
rocks. For the same reason, where obsidian—natural voleanic glass
—oceurs, it was n favourite choice of Stone Age man. Where, '
therefore, either of these two types of rock occurs, it is com-
mon to find that it was extensively used by Stone Age man.
But all over the world, many other kinds of rock were also
made use of. In some enses even such unpromising materials
as quartz and granite were used, and, surprisingly enough, imple-
ments made from these materials were sometimes very perfectly
finished.

This is & matter of importance, for there are some prehistorinns
who argue that the nature of the available material had a very
great influence on the type of stone tool made—wherens in fact
there is abundant evidence to the contrary.

Omne of the most astonishing things which is revealed by the study
of Stone Age cultures from all over the world is the constancy of
the tool types which characterize the different cultures, irrespective
of the material that was used.

This is important, for otherwise one might be tempted to explain
the very primitive nature of some Stone Age industry by arguing
that the available material did not lend itself to the making of
more evolved types of implements, when in reality the true explana-
tion is more likely to be that the men who made that industry were
too unskilled to make better tools, or else belonged to a culture
group which had not evolved higher forms.,

The only way in which Stone Age techniques of working stone
can be fully appreciated and understood is by pructical experi-
ments, and not a little of the confusion that still exists about
Stone Age techniques, as exemplified in varying Stone Age enltures,
arises out of a failure to appreciate this fact,

I must confess that I myself was guilty of a failure to experiment
sufficiently during the ecarlier years of my work, but for the last
twenty-one years I have done a very great deal of study on the
fracture of stone, and what follows in this chapter is based upon
these experiments.

Even today there still seems to be a widely held view that the
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making of tools and implements out of stone was a slow, laborious
process, and it is often suggested that this did not motter in Stone
Age times since early man is commonly supposed to have had
plenty of time on his hands, as he lived such a simple life.

This is probably far from true. Early Stone Age man was
dependent for his livelihood on his success in hunting and trapping
animals and birds, ete,, and the collection of wild edible fruits,
nuts, and berries, Anyone who knows about the way of life of
primitive hunting tribes of the present day, such as the Bushmen
or the Wanderobo, will realize that the provision of enough food
is almost o whole-time job under such conditions, and will realize
that, had the making of stone implements required many hours of
work, early man would probably have starved.

Experiment shows that onee the technigque required for making
a particular tool type has been fully mastered, the actunl maling
of the implement is a very quick process indeed, while the
discovery of new technigues is often wholly accidental and un-
expected, as indeed it must also have been in the past,

Slight modifiestion of basic lechnigues moy be necessary,
depending on whether the materinl being used is fine-grained and
homogeneous like flint, or coarse-grained with relatively poor
fracture, like some forms of quartzite or lava, It takes longer, too,
to learn how to apply a given technique suceessfully to a bad
material than to a good one.

Sinee this book is in the main intended for the British publia,
und sinee in Great Britnin {lint wos more often used for making
stone tools than any other form of rock, we will take flint ns the
material for our main study in this chapter, noting only that
obsidian and chert, as well as a number of other finc-grained rocks,
behave in exactly the same way as flint and that the difference in
respect of coarser-grained rocks is only a matter of degree and not of
basic technigque.

‘Flint can be obtained from two different sources, and both were
availnble to and used by Stone Age man. It can either be obtained
direet from the deposits in which it was formed —usually chalk—or
else from a gravel bed or other secondary deposit whither it had
been brought by some natural agency from its original source,

Flint obtained from o scoondary deposit such as o gravel bed is
often found to have been subjected to so much battering and rolling
by natural agencies that it has been reduced to a pebble and
during the process incipient eracks will have formed so that
when an attempt is made to flake it, it will fracture along these
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incipient cracks instead of in the direction intended by the
waorker,

Similarly, such flint from secondary sources is likely to have
been exposed to extreme changes of temperature, which often
render it brittle and very hard to work.

In spite of these facts, prehistoric man not infrequently did use
material derived from such secondary deposits, but this usoally
meant that a far higher proportion of tools broke in the making
and were discarded unfinished than when fresh material was
utilized. The relative proportion of waste flakes and broken
specimens to eomplete finished specimens, on sites where flint from
seconidary deposits has been used, is therefore usually much higher
than on sites where Stone Age man was using good fresh fiint,

Even when freshly mined flint is used, the number of woste flukes
that result in the process of making one pood stone implement is
quite astonishing. For example, on those oceasions when T have
counted the waste flakes with a surface area of more than a square
inch (that is to say, not counting the very small Ankes) which
resulted from making one large implement of hand-axe type, T have
usually found that they pumbered more than o hundred,

To understand the making of stone tools and to appreciate the
differences between the various cultures, s well a8 those which
distinguish the various technigues employed in making the tools,
it is first necessary to know what happens when foree is applied in
different ways to a piece of flint or other stone,

The direction in which the foree is applied, the way in which the
force is applied, i.e. by & blow or by pressure, the nature of the
actunl *hammer’ used for the blow (whether stane, bone, or wood),
even the shape of the ‘hammer’, and the nature of the blow itself,
whether a sharp tap or a slow, follow-through shot, all these are
¢ontrolling factors.

What follows on this subject is, as I have said, based on the
results of my own long years of experiment, but I am only too well
aware that I still have much to learn on this subject, to which far
too little attention has been given by prehistorians, T am also fully
aware of the inndequacy of the deseriptions and dingrams in this
account, for it is far easier to give a visual demonstration than to
write a deseription of flint fracture and the eontral of force.

First of all, let us consider what is ealled ‘quartering’ a large|
block of flint—a subject which I did not deal with in enrlier
editions of this book, as at that time T did not understand it,
although I conld achieve it.
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Let us imagine that we have taken a large, irregular nodule of
flint from the chalk in which it was formed and want to use it to
make stone tools. The surface of the nodule is covered by a white
ehalky erust of dehydrated flint, and there are irregular projections
and lumps due to the way the flint was formed. 'We want to break
this nodule into two parts through the middle so as to expose the
pure, unaltered flint and obtain a surface an which we can strike
blows with a hammer in order to detach flakes.

What, in effect, we wish to do is to pull the nodule in half, just
ns u person with strong hands can take an apple and break it in
half. But, since we cannot do it quite like this, we must produce
the snme effect by a different method. Fortunately, most nodules
of flint are very irregular and have numerous projections, and we
must take advantage of one of these to achieve our object,

We examine our nodule carefully, therefore, for a suitable
projection, and then place the nodule (which may be a big one as
lnrge as a leg of mutton and weigh 12 Ib. or more) on one knee so
that the projection we have chosen is facing our right hand, while
one end of the nodule is on the knee and the other end is held
loosely in the left hand, just supporting the block, but not pressing
it dowon on to the knee,

We must then take a lorge hammer-stone—preferably weighing
2 or 8 Ib.—and with the right hand hit a blow on the projecting
lump, #s near to the main body of the nodule as possible, the
direction of the blow being af right angles to the direction in which
we want the Inrge nodule to break in two. The effect of such a blow
properly delivered is to pull the block in half, and the nodule will
fall into two parts with surprising ease (see Plate Ia),

This technique is entirely different from any that is used to
remove flukes or blades from a block, and does not result in any
bulb of percussion at the point where the fracture starts, for it
does not start at the point where the projection from the nodule
was struck, but rather on the main body of the nodule near the
base of the projection,

The point of impact will, of course, have been on the dehydrated
crust of flint on the projection, and this may erack up after being
struck, or may remain intact with some incipient eracks.

In some cases the nodule of flint which it is desired to qunrter
may have no suitable projections which would ennble the
just described to be earried out, If this is the case it will be
necessary to try to ‘snap’ the nodule in two, much as one would
break n biseuit,
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Here again, however, the bare hands alone cannot be used. To
break a biscuit, or a very thin flint flake or blade, all that is
necessary is to hold it in the thumbs and fingers of the two hands
and apply a ‘bending’ pressure, when it will snap in two parts
since it is brittle and eannot bend.

In the case of a large flint nodule eovered in erust and having
no suitable projections which would allow the first and best method
of quartering to be used, the nodule must be laid on the knee with
the long nxis across the knee and one end must be held with a
detonmeard pressure while o blow with a heavy hammer-stone is
struck about half-way along the other (free) end of the nodule. IT
|the blow is properly struck with o suitably heavy hammer-stone,
i the effect will be to snap the nodule in hall, The fracture will take
plaee not at the point of impact of the hammer-stone, but roughly
t the point where the nodule censes to be supported by the knee,
This method of guartering is far more difficult to carry out

tely than the first one described, and, moreover, has the
ded disadvantage that the part on which the blow was struck
ill become practically useless for subsequent flaking sinee the
eavy blow will have eaused lines of shatter and incipient cracks.
Having deseribed briefly the two techniques of quartering, let us
pass on to the problem of removing flakes from the lump of Hint
thus quartered.

First of all, we must diseuss the use of hammer-stones for flaking
purposes: to understund this properly we must consider the question
of how force is distributed following the impact of o blow.

Let us imagine that we have quartered s large nodule of flint
and now have one flat surface of the unaltered flint available to
strike on.

If we take n hammer-stone—in the form of a natural water-worn
pebble of some suitably hard stone—and if we were to strike a blow
vertically on the middle of the flint surfnce—the effect of the blow
would be for the end of the hammer-stone to erush a small area of
the flint (see fig. 1.8), and, unless the blow was struck with very
great foree, no other effect would be wvisible, although incipient
eracks and lines of weakness would huve been eaused in the mass
of flint,

Small and roughly cireular erushed marks on the surface of flint
can frequently be seen, not only on large lumps that man has tried
to break up, but also on boulders in river gravels, where they have
been caused by the impact of one boulder against another by
natural agencies.
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In such a case, the foree of the blow has, in fact, been distributed
into the block, not in a single line following the direction of the
blow (as many people erroneously suppose), but about a cone. In
other words, the foree penetrates in ever-widening circles from the
point of impact marked by the crushed area (see fig, 2),

If u sufficiently hard blow is struck upon the flat surface of a
piece of flint which is not too thick, directly perpendicular to the
surface, it is possible to punch out a full cone in the same way that
a bullet hitting a sheet of plate-glass knocks out a hole in the form
of u cone. Similarly, if & blow is struck in this way on a piece of
flint which is too thick, the flint may fracture with o complete
cone ot the top and irregular fractures along natural lines of
wenkness farther down (sce fig. 8).

The important thing to learn from this is that the force from
a blow does not travel in the direction of the blow but at an angle
to it, and not in one single straight line, but along a corve represent-
ing the ever-widening circles.

The amount of resistance in the block which has been so struck
will affect the speed at which the circles of force penetrate, so that
the shape of the cone may vary as seen in fig. 2, with the angle
between the direction of the blow and the surface of the cone
ranging from about 120 to 160 degrees.

If the resistance is unequal beenuse the blow has been struck
uear to the edge of the block of flint, an asymmetrical cone will
result beenuse the resistance is unequal. In other words, the angle
which the line of the direction of the blow makes with the surface
of the cone will vary at different parts of the cone, being greater
where the resistance is less, and less where the resistance is greater
(see fig. 2C).

Let us consider what we have learnt from these descriptions of
striking a vertical blow with a hammer-stone on the flat surface
of a piece of flint, Two basic principles of fracture have been
demonstrated; firstly that the foree from a blow does not Eravel in
the direction in which the blow was struck, but radiates in the
form of a cone (see fig. 84), and secondly that the direction of the
foree along the cone will vary according to the amount of resistance
it meets relative to the foree of the blow (see fig. 2).

Let us now see how we ean apply these basic principles to
achieve the removal of flakes from a lump of flint,

V/ In fig. 4 a diagrammatic outline of a block of flint is shown,

from which it is desired to detach a flake along the dotted line a-y.
Clearly, from what we have learnt, we must nof strike a blow with
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o hnmmer-stone in the same direction as the line -y, for il we did
so the force would travel not nlong the line x-y, but much more
into the thickness of the block. We must instead caleulate the

POINT OF IMPACT OF HAMMER-STONE

Fig. . A. Drowing of an actunl cone of percussion resulting from u single
blow on o block of fint. B, Dingram to illustrate the direction in which
i blow travels when o hammer-stone hita o piece of rock

angle of the blow in relation 1o the thickness of the flnke we wish
to knock off (see fig. 4), remembering that the force will enter the
block about o varinble cone.

But if we strike o blow in this manner, near the edge of a block
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of flint, it will be very difficult indeed to control the nature of the

flake which we knock off and to prevent it from breaking up, unless

we have some sort of lesser resistance ngainst the face marked a-b

in fig, 44 and 4B.

. Therefore in practice we shall have to hold the block of flint on
our knee (or against some other suitable substance such as the soft

mAICT s OF BLO=Y

Fig. 4.—Diagrams to illustrate the striking of fakes and the differencoss
between natural and fractures

bark of o log of wood) in such a way that a-b is pressed against
the knee or the bark. Thus, part of the cone of force resulting
from the blow which is to be struck at an angle to the surface of
the flint will be absorbed by the knee or the log of wood. By this
method, although the foree of the blow is distribited about a cone,
in accordance with our first principle, only a small part of that
cone affécts the fint, and the rest is absorbed outside the flint, As
a result, a fake is removed with o semi-cone ar bulb of percussion
at the point of impact of the hammer-stone (sec fig. 4E).

Nothing but regular practice will serve to teach the person who
wishes to experiment in flint flaking just how hard to press the
block of flint against the knee in order to detach the required
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thickness of flake. Similarly, only practice and experience will
teach one what size of hammer-stone to use to remove a particular
type of flake from a particular block at any given point,

The semi-cone or bulb which results from the removal of a flake
by n blow, at the point of impact of the hammer-stone on the block
of flint, is called the bulb or cone of percussion, and the corre-
sponding hollow on the block itself is ealled the negative bulb of
pereussion. To be aceurate, it would perhaps be better to say bulh
or semi-cone of epplied force, for such cones, as we shall see
presently, do not only result from direct pereussion,

When flakes are being detached from a block of flint it some-
times happens that the foree, instead of following the line x—y, as
geen in fig. 48, doubles back upon itself’ and the flake comes off
short, as seen in fig, 4€, This is called a hinge fracture, While it
iz difficult to deseribe a hinge fracture in words, onee this has been
seen, it will always be recognized agnin. A pormal flake comes
auway from the block fram which it has been struck with a sharp
cutting edge all round, while, in a hinge fracture flake, the edge
which has come off short is curved over and rounded.

In a well-known book on Prehistory it is said of hinge fractures:
‘Ocensionally a flake may be observed whose edges will be found
to eurl over at the end farthest from the bulb, This phenomenon
is known as hinge fracture. Prelistoric man could not make use of
it as it connot be produced af will,' The italies are mine. Hinge
fractures can easily be produced at will, and the necessary tech-
nigue was often used by prehistoric man, Certuin Stone Age
cultures are characterized by o type of secondary faking known
as ‘step-flaking’, and the flukes removed in step-flaking are nearly
all small hinge fracture flakes. The removal of flakes with hinge
froctures is entirely dependent on the relationship between the
direction of the blow and the amount of resistance in the materinl,
relative to the thickness of the flake removed.

We hove so far discussed the removal of flakes by means of
hammer-stone, but there is a certain amount of evidence to suggest
that, sometimes ut least, Stone Age mun preferred to use what is
called the anvil technique rather than a hammer-stone. When a
hammer-stone is used, the block of flint is hit with a hammer-stone
in the appropriate direetion; to use the anvil technique the block
itself is hit against the projecting point of a large, fixed block of
stone or anvil,

Flakes can certainly be struek from u block of flint or other stone
in this way, but it is much more difficult to achieve accuracy of

-
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laking, and I am more and more doubtful whether this technique
was very widely used in the Stone Age. The Abbe Breuil, however,
the leading French prehistorian, believes that a great deal of Stone
Agre fluking was done in this way and more particularly that this
was the technique employed {or the removal of really large flakes,

He postulates that the block of stone from which a really lnrge
flnke was to be removed was tied to the end of a leather thong, the
other end of which was fastened to n rough wooden tripod, and that
the block wuas swung pendulom-fashion ngainst the anvil, Per-
sonally, T And it huved (o believe that sullicient aecurney could be
nchieved by this method, and T think that, if such a method was
ever used, it must have been only on very rare oecnsions.

We hive so far wninly been considering the removal of lnrge
flakes from a block of flint or other stone, but it is obvions that the
same principles apply in & general way to the removal of smaller
flakes, in the course of trinuming n lurge flake, or a small block, into

\/f}l.l;crl.lml implement.

The vost majority of Stone Age tools were made from primary
flakes struck from a block or eore in the way that we have already
discussed. When such s fluke is taken and made into an imple-
ment, it becomes, in one sense, & core, for small flakes have to be
removed from it in order to shape it,

In some eases the technique for the removal of these smaller
flakes in the process of making & stone implement exactly repro-
duces (but on a smaller scale) the methods already described; that
is to say, the small flnkes may be removed cither by hitting with a
hammer-stone in the appropriste direction and with the correct
amount of force, or else the flake may be struck agoinst a small,
stationary stone anvil.

But whereas large flukes cun only be obtained by man if he uses
ome or other of these two processes, the removal of smaller flakes
ean be nehieved by n number of additional processes which must
now be discussed,

As we have already seen, floking by means of an ordinary
hammer-stone —using the rounded or pointed end of a natural
pebble—results in a semi-cone, or bulb of applied foree, on the
flake knocked off, and a negative semi-vone, or negative bulb, on
the block of flint from which the flake was removed.

Now, when we come to examine the stone tools of certain
cultures, such, for example, as the Acheulean stages of the Hand-
axe culture, which we shall eonsider more fully in a later chapter,
we find that many specimens show that very flat flakes have heen
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removed and thalthe resulting flake sears on the implements exhibit
a very flat bulb of applied force, quite unlike that which results
from the use of the ordinary hammer-stone or anvil technique,

Many years ago the Abbé Breuil noticed this faet, and he
encouraged o technician, M, Couticr, who was working with him,
to carry out experiments in order to find out how such flakes could
be removed.

M. Coutier discovered thal if he struck blows on the side of o
picee of flint with a rounded piece of wood he eould achieve results
exactly comparable to those seen on Achenlean hand-axes—he
vould remove thin, flat flakes with flat balbs of applied foree, This
technique was therefore named the ‘wooden hammer' technique,

The fuct that flakes could be struck from such hard substances
ns flint and other rocks by means of a soft weoden hammer eame

a great surprise to most students of Prehistory who, up till then,

Atnd always assumed that o hard hammer of stone was needed to

remove flakes from other stones.
My own experiments with the so-called ‘wooden hammer' tech-
nigue show that it is not the use of wood in itself that is the

pe of wotden hammer used by M, Coutier in liis experiments was

\%iygniﬁmt factor in removing these flat Ankes, Itis rather that the

V

Y

eylindrical, and that he was striking his blows on the flint with the
side of a soft cylinder: in other words, with a curved and relatively
soft edge and not with a hard point.

My experiments have shown that exaetly the same results in
respect of flaking technique can be achieved by using the side of
a more or less cylindrical pebble us a hammer, provided it is not
too hard, nnd also by using fresh bone. In particular, the jaw-
bones of lnrge ungulates, the cannon-bones of bovids, and the
metacarpals and metatarsals of equids moke especially good
hammers for the purpose (see Plate 14).

When a cylinder hammer is used for flaking, whether of stone,
bane, or wood, the specimen from which flakes are to be removed

‘/‘Is held in one hand in such a way that the fingers support the
51

irface from which finkes are to be struck, and very fint flaking
is nchieved, partly becnuse the blow is struck with a soft curved
edge and not with a point, and partly because when using such
a hammer it is impossible to strike & blow except at the very edge
of the block which is to be trimmed.

Another method of flaking by percussion that may have been
used by Stone Age man is the indirect or punch technique.

Instead of blows being struck direct on the flint which is being
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fluked, o punch of wood or bone is held agninst the block so that
the point of the punch is on the spot where the flake is to be struck
off, and the long axis of the punch is in the correct position for
the direction of blow relative to angle of fracture. The free end of
the punch is then hit with a hammer-stone,

To achieve success with this method, the participation of two
people is peeessary, one to hold the block against his knee or on
u log of wood, and the other to operate the punch and hammer,

Indirect peroussion flaking of a different sort provides the surest
technique of removing narrow, thin flakes from the side of a larger
flake in order to make the type of tool which is known as a *burin’
or chisel.

In this method, the large flake from which a smaller flake is
to be removed is held against an anvil so that the point from which
a flake is to be removed is resting against the anvil'at an angle of
ahout 120 degrees. A sharp tap on the side of the flake is then
struck downwands with n wooden or bone hammer, The effect of
this is to foree the main (lake downwards so that pressure from the
anvil is exerted at the tip where it rests on the anvil. This forees
oft a small, narrow flake along the edge of the Iarge flake.

Next, we must eonsider another method of removing flakes from
# piece of flint or other fine-grnined rock; a method known as
‘pressure flaking”,

Surprising as it may seem, it Is perfectly possible to push off
flakes from a piece of flint or other stone, and several pressure
flaking processes were employed by prehistoric man during the
later cultures.

The most commonly recognized form of pressure flaking is that
which removes small, flat flakes from the surface of a larger Anke
in the making of certain very specialized types of Stone Age
implements, such as, for example, Solutrean leaf-shaped points, and
some Neolithie and Bronze Age arrow-heads, and, in particular, the
Egyptinn predynastic implements. Pressure flaking of this type is
still carried out by some of the aboriginal tribes of Australin and by
some tribes of American Indians.

A variety of objects, such as points of ivory, hardwood, bone,
und even the teeth of some animals, can be used to push off flakes,
und the pressure may be applied either by hand or by the weight
of the whole body. We have no evidence to show which method
was used by Stone Age man,

If hand pressure is to be applied, the long fake from which the
small, flat lnkes are to be removed is held in the hand and the tip

T
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of the flaking toal (whether of hone, ivory, or wood) is held against
the edge, st the point where the flake is to be removed, af the correct
angle and is then pushed firmly. The little flake which is thus
pushed off has a flat bulb of applied pressure similar to that
resulting from the eylinder-hammer technique.

Less commonly recognized, but widely used pressure-fluking
techniques of the Stone Age, are those in which a special stone
tool is used as o means of removing small, steep flakes.

The very {ine trimming along the backs of some types of backed
blndes and mieroliths (see later chapters) can most ensily be
achieved by means of pressure applied with a ‘fabricstor” or with
u lame deasllée’.

Such & ‘fabricator’ consists of almost any irregular picee of flint
or other stoné which has o thick right-angle edge on it, This right-
angle edge is held aguinst the small lake which is to be trimmed,
and pressure is applied. Minute flakes are then pushed off the edge
of the lnrge flake.

The right-angle edge of 4 fAuke used for this type of pressure
flaking soon acquires o characteristic erushed appearance which
shows that it has been used ns o fabricator,

Pressure flnking by the lume deaillde technique is slightly dif-
ferent, A broken or snapped blade of flint or other stone is used to
apply pressure along the flake to be trimmed by holding the latter
down on a piece of bark or leather and pushing downwards with
the hroken edge of the lame deaillde. During the process very small,
flat flakes are scaled off which give the Lome deaillde its charneteristio
appenranee.

In some of the very late Stone Age eultures small Hakes and
hlades occur which have been made into saws by very fine dentien-
lutions along the edge. Experiment shows that the easiest wny to
muke such a saw is to press out the little flakes with the finger-
nail, so that this may be regurded as yet another pressure-flaking
Lechnigue.

One further highly specinlized method of pressure flaking must
be mentioned, and that is by means of a slit in & piece of dried
raw hide,

During the closing stages of the Stone Age, small implements
known as microliths are found in certain cultures. These tools
eould be made in o variety of ways, one of which is known as the
‘micro-burin’ technigue. By this method n small, narrow blade-
flake waus notehed in two places, on one side, and then the ends of
the blade were broken off at the mid-points of the notehes.

- N
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Although the removal of the end-pieces could be achieved by
various methods, experiment sugpests thuat ons of the casiest and
surest means of breaking them accurately is to pass the notched
blade through a slit in a piece of hard raw hide until the centre
point of the noteh coincides with the slit. A slight half-turn of the
flake will result in pressure being applied to the mid-point of the
noteh. This eauses o pressure fracture with a minute bulb of
upplicd pressure, and a curved or twisted flake sear,

Wi must now pass on to an examination of the ways in which
Nature ean simulate the types of human flaking which we have
deseribed, and eonsider what eriteris, if any, can be used to
distinguish human from natural flaking. Let me say nt once that
under eertain very speeinl conditions Nature can simulate humnn
workmanship to an extraordinary degree.

In respect of the more advanced and highly specialized Stone
Age cultures, there is no fear thal confusion or mistakes will
arise, In fact, this may be said of any stage of Stone Age
cultures which have been found and studied in the oceupation
levels of enve deposits. For in such culture stages the various
types of charncteristic tools have been found wunder conditions
where their connexion with man is beyond doubt, or where
the naturnl conditions for their production by other than human
ageney is lacking. But, thus far, the majority of the earliest and
most primitive of the Stone Age cultures linve only been recovered
from geologival strata, and we must therefore examine carvefully to
make sure that the specimens attributed to them could not be due
to natural, instead of homan, agency.

There are not many natural conditions which give opportunity
for the removal of lakes by the pereussion method. Pieces of stone
that are being earried down by the waters of a rapidly fowing
stream niny be lurled aguinst other pieces that are firmly imbedded
in the bottom of the river, or even ngainst other pieces that are
being carried down by the water, Pebbles on a sea-shore may be
hurled by the waves against others that are lying on the beach.
Both of these ‘natural conditions' are often quoted as providing
the possibility of flakes being produced by natural percussion. But
in my opinion it is very rarely that flakes produced under these
conditions eould be mistnken for humanly made flakes. This is due
to the fact that the production of a flnke which will genuinely
simulate a humanly produced percussion flake involves (1) a
“follow through' blow, combined with (2) the right amount of foree
relative to resistance, nnd (8) the right direction of blow wlien the
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resistance has been taken into account. Unless all these conditions
are simultaneously met, the fractures that will result from two pieces
of flint being hurled against each other could not possibly be
mistaken for human workmanship. Were this not true, a pebhbly
sen-shore, after a storm, ought to yield thousands of psendo
*humanly worked flakes’; and I have spent many hours on the
shingle beach at Weymouth after a storm without finding one flake
which could be seriously mistaken for a human artifact.

But we have scen that force applied by pressure has the same
effeet as force applied by percussion, and it ix by this means that
Nature most often simulates the workmanship of man. Geological
deposits are subject to movements due to settling down, to land-
slips, to glacintion, and to other causes. A bloek of flint is firmly
held in one part of the deposit and flints and other rocks held in
another part of the deposit are pressed against it. Foree is applicd
by pressure, and a flake with a bulb of applied pressure results.
Even very large flakes with very large bulbs may be produced in
this way.

Let us take another case. A flake is held firmly in the side of
a slope, and down this slope slides & mass of debris containing
other pieces of flint or other stones. The result will be that force
is applied all along the exposed edge of the fixed flake, so that
small flakes are pushed off. These will simulate humanly strnok
flakes, while on the firmly held piece of flint there will be seen
finke sears that also suggest human workmanship.

How, then, can these results of pressure flaking by natural
agency be distinguished from humanly made tools? Often they
cannot. Consequently, many speeimens that may be due to human
workmanship, but which have been obtained from a geological
stratum, have to be discarded as doubtful specimens.

Can any specimen from a geological stratum, then, be accepted
as of human origin, unless it undoubtedly represents a definite and
well-made implement of a type already known from the deposits?
The answer is in the affirmative, for although flakes that have been
produced by Nature cannot always be distinguished from those
made by man, flakes that have definitely been made by man ean
often be distinguished from those made by Nature. Let me
elucidate this statement.

Although Nature can press off flakes that are indistinguishable
from others of human origin, and can also leave upon the block
from which such flakes were removed flake sears that absolutely
resemble human workmanship, such flaking will be all in one
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direction, owing to the nature of the conditions under which it
was done. Long afterwards, a flake so trimmed by Nature may
once again become imbedded and trimmed by pressure from
another direction. But in the meantime the surfaces of the Hake
sears of the early period will almost certainly have become mare
or less weathered, so that their appearance will be different from
that of the newer flnke sears. Henee, although there may be
evidence of trimming from more than one direction, it will be elear
that the two periods of flaking were separated by o considernble
interval of time.

When mnn—even in the most primitive stages of culture—
trimmed a piece of stone to prepare it for use as a tool he almost
invarinhly trimmed it from several different directions straight
away. Thus, il a stone is found with evidenee of having been
flaked from several directiony, nnd it ean be shown that all such
fluking was done at the same period (and not with long intervals
separating the intervals of flaking) it is rensonably safe to assume
that its flake scars are due to human workmanship. This supposi-
tion may be considered to become o certuinty if, at the same place,
not one but many specimens which satisfy this eriterion are found
associnted together.

Besides these fornis of fracture by natural agency, which simu-
late man's handiwork, there are other forms of natural fracture
which do not do so and which therefore need never confuse the
prehistorian once he has learned to recognize them,

Stones that are exposed to changes of temperature expand or
contract according to whether the temperature is raised or lowered.
If the temperature changes are too sudden, the strain is too great,
and a fracture results; in exactly the same way that beiling water
poured into a cold glnss will break it.

Fractures in stone which are due to temperature clianges are
very common indeed and are termed thermal fractures. There are
many forms of thermal fracture, but only one need coneern us, for
only one has o slight resemblance to human workmanship.

If & warm flint is exposed suddenly to very cold conditions—as
when a severe frost comes on suddenly after a moderately warm
day—the flint will often break in a way which forms  positive bulb
on one picee and a negative bulb upon the other. Such positive and
negative bulbs due to thermal action can always be distinguished
from humanly made ‘bulbs of percussion’. In the first place, a
eareful scrutiny will fail to reveal any point at which force was
applied along the edge of the flake (or on the edge of u fake scar),
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whereas if o flnke is removed by applied foree, that force must
have been applied from a point on the edge (see fig. 4D and 4E),

Secondly, such a thermal bulb, whether in positive or negative
form, will, if closely examined, be found to have on its surface very
asymmetrical rings like contour lines on a map, These lines are
quite distinet from the much more symmetrical rings arising from
applied force. This fact is illusteated in fig, 40,

This discussion of flint fracture by man and by Nature could be
continued almost indefinitely, but we must now leave it in order to
consider other aspects of the interpretation of stone,

Every kind of geological deposit eontains minernl and chemival
constituents of one sort or another, many of which are soluble in
water. If, therefore, any object lies in, or upon, a geological
deposit which is exposed to, or which contains moisture (it does not
matter whether it is humus, or sand, gravel, or olay), it is liahle
to be brought into contact with minerals in solution.

Different kinds of stone will react in different ways to the
influence of the same chemical, or combination of chemieals, in
solution. On the other hand, pieces of the same kind of stone will
renct differently to different chemiecals, or eombination of chemieals,
in solution. Tt follows, too, that all sorts of different factors will
play their part in controlling the speed with which reaction takes
place. If the surface of a stone has been acted upon by two
different chemicals in succession, the result on the stone will not be
the same us if the second chemienl were brought into contact with
a piece of stone not previously affected by the first chemical. These
statements are merely peneralizations which indieate that, onee
a humanly worked piece of stone has found its way into a geologicl
depaosit, it may become subjeeted to all kinds of chemieal influences
which may very markedly alter its surface.

Flint is a stone which, owing to its compasition, is remarkably
susceptible to the action of certain chemicals, Furthermore, fresh
flint eontains a certain pereentage of water, and if this dries out
the nature of the flint changes considerably. Flint which has been
altered in any way, either by chemical netion, or by drying, is very
susceptible to staining, and moisture which contains either
minerals or chemieals in solution is & potent staining agent.

As n consequenee of all this, fresh flint that has been broken up,
either by man or by Nature, very seldom remains exactly ns it was
in its fresh condition, although the speed with which changes take
place, as well as the exact nature of these changes, will vary
aceording to the type of weathering to which it is exposed.
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Very often these changes do not penetrate far into the flint, and
if a piece of flint which shows a very altered surface is broken open,
the interior is not infrequently found to be unaltered. The general
name of ‘pating’ is given to the changed part of the flint, and the
verb ‘to patinate’ is employed to describe the process of change.

Unstained patinn is ususlly regurded as being invarinbly white,
so that if o patina is not white, the eolour is attributed to staining.
Sometimes the staining is very superficial, sometimes it penetrates
the whole of the patina.

The whole question of patina and patination is very litte under-
stood at present, but in spite of this, many geologists and pre-
historians employ patina as a criterion of age. If a series of stone
implements from s single deposit are found to be patinated in
different ways they are often sorted into groups aceording to their
state of patination, and the series is then subdivided upon this
basis. A decply patinated flint implement is considered to be much
older than one less deeply patinated, nnd so on,

It is increasingly doubtful if there is any justifiention whatsoever
for such methods, and until the subject of pating has been studied
in very much greater detail, and is fully understood, the state of
patination of stone implements should not be used for dating
purposes, or for separating them into groups, even if they eome
from a single deposit.

Not a few cases are known of two broken halves of a single
implement—which fit together perfectly—being found in the same
deposit, only a few feet apurt, op which the patinas are tolally
different.

Similarly, if two implements of flint were made by o prehistorie
workman on the same day, one might have been made from & piece
of freshly mined flint, and the other from & piece that had been
exposed to weathering. If these two tools were subsequently
imbedded in the same geologieal formation and subjected to
identical chemieal influences, they would not, necessarily, patinate
the same way, becanse they were not made from identical material
in the first instance.

I have treated this subject of patination at same length beeause
the misuse of patina for dating purposes is very prevalent indeed
in prehistorie studies,

I do not say that there may not be certain conditions under
which it would be safe to employ patina ms a eriterion of age;
especially when the subject has been properly studied, but at
present it should only be used with the utmost eaution, if at all.
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So far, in this chapter, we have only been considering imple-
ments of stone and the fracture of stone. Prehistoric man also
made considernble use of bone, antler, and to some extent of ivory,
for his tools and weapons, more especially in certain of the later
eultures towards the end of the Pleistocene. Under some condi-
tions, particularly in nscid soils, none of these materials survive, but
under other canditions—{or example, in cave deposits and in peat
beds—implements made from these materials are beautifully
preserved.

When any of these materials hns been used to make a tool or
implement, it is ensy to recognize the fact, because of the shape
and form of the specimen and also because the marks of outting,
polishing, and seraping can clearly be seen. The only non-human
sgency that sometimes leaves marks on these materials which
eould be confused with human workmanship are animals’ teeth,
Some of the larger radents, and of course the various carnivorous
animals, gnaw bones and antler. Oceasionally, if & piece of one of
these materials has been so gnawed, it is diffienlt to distinguish the
marks from marks made by o stone tool. But of course animal-
gnawing very seldom results in shapes that could be confused with
humanly made implements,

There is one more subject conneeted with the interpretation of
bone that we must consider briefly in this chapter, and that is the
problem of ‘fossilization’. Fresh bones contain not only water, but
also animal fats and gelatine; but when bone is subjected to
chemicals or minerals in solution, or is dried, it moy become
greatly chunged. Under certain conditions a bone may become
completely impregnated with minerals in a very short space of
time; under other conditions it may retain a portion of its animal
fats and gelatine for an almost indefinite period, Under still other
conditions it may lose all its animal fats and gelatine and at the
same time be subjected to such chemienl action as will obliterate
it completely; or, agnin, the whale bone may be entirely replaced
by minerals, so that instead of huving a bone that is impregnated
with minerals we have an exact copy of the bone formed by the
mineral itself.

The terms “mineralization’ and ‘fossilization’ are often employed
interchangeably, Mineralization, strictly speaking, implies ecither
impregnation with minerals or complete replacement; fossilization
denotes that at least part of the animal fats and gelatine have been
lost, but not necessarily that they have been replaced by anything
else,
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The state of preservation—mineralization or fossilization—of a
bone, whether human or animal, dots not alone give any real
indieation of its age. Frequenily, however, o great age is attributed
to a specimen simply beeause it is heavily mineralized or fossilized,
and equally often a high antiquity is denied to some specimen
because it is not heavily mineralized or fossilized.

Neither of these assumptions is justified on the basis of the
present state of our knowledge,

The only use to which the state of preservation of s bone can be
properly applied is a comparative one for use as contributory
evidenee, If, for example, it can be shown that in & given geological
deposit bones are as a rule either fossilized or mineralized to some
extent, and a perfectly unmineralized specimen is then found and
there is other evidence of a different nature which also suggests that
this bone does not really belong to the deposit, then its state of
preservation can be used as contributory evidence. Taken alone,
however, the degree of mineralization and fossilization of a
specimen cannot be used as evidenee of its nge,

Nor does it by any means follow that because two bones from
the sume deposit are in a different state of preservation, they are of
different age, as the following incident will show. At Bromhead's
Site, Elmenteita, in 1927 we found two pieces of @ human jaw
some 80 feet apart, but in the same geological stratum. These two
pieces fitted together perfectly and were unquestionahly parts of the
same jaw, vet one part was shout twice as mineralized as the other.

During the past few years, some very important experimental
work has been earried out by Dr, K. P. Onkley and his colleagues
in connexion with fossil bones. This has come to be known #s the
‘Fluorine Test'.

Nearly all water in geological deposits is charged with a greater
ar lesser amount of o chemical called *fluorine’, and bones nnd
teeth which lie in a damp deposit gradually absorb this chemical.
Analysis of a very small amount of bone, drilled out of a fossil, will
show the degree of fluorine content.

It sometimes happens that a geological deposit, such as a gravel
bed, contuins o number of fossil bones which are not all contem-
porary, Some of them may have become fossilized in some other
deposit at a time long before the formation of the particular deposit
in which they were found, and they may have been washed into
that particulur deposit in an already fossilized condition. Other
bones, in the same deposit, may have been washed into the gravel
when it was being laid down in an entirely fresh condition.

7780
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Clearly, it is most important to be able to find some method of
distinguishing between the fossils of the two periods, and Dr,
Oukley’s researches have shown that in many cases this ean be
achieved by the test of fluorine analysis,

This type of investigation is only in its infuncy, but it is likely
to develop into a very important branch of prehistoric study as
u means of checking conelusions based upon other lines of evidence.

To conelude this chapter we must briefly consider the significance
of the state of preservation of a stone implement in determining
its age,

It has ulready been mentioned that very many Stone Age imple-
ments are to be found in geological deposits such as river gravels,
glacial outwash gravels, boulder elays, marine beaches, and so an,

Obviously, when Stone Age specimens have been incorporated
by natural agencies in such a deposit they are linble to have been
subjected to a greater or lesser degree of abrasion and damage,
while, an the other hand, specimens which have become buried in
a fine silt or clay soon after they were made will remain in quite a
fresh condition. It follows, thereflore, that the state of preserva-
tion of a stone implement is not in itself any indieation of its age.
But when o whole series of specimens are found in a single deposit
and some of them are very much abraded and damaged, and
others are in.a much fresher condition, then it would seem to be
a fair presumption that the fresher specimens are relatively younger
than the more rolled ones in the sume deposit,

Many prehistorians act upon this assumption and sort out stone
toals found in a single geological deposit on the hasis of their stale
of preservation alone, taking the more heavily rolled and weathered
group as the older, and so on. In the majority of eases such a
conclusion is probably justified, and yet it is a method which must
be used with the utmost caution, as the following example will
show.

At Warren Hill in Suffolk is a deposit which is very rich indeed
in stone implements of many kinds, representing numerous culture
stages. This deposit is a glacial outwash gravel, due to the melting
of the ice during one of the major glacial advances over England,
As this ice-sheet advanced, it picked up on its base stone imple-
ments from the land surface over which it passed, and also from
the deposits through which it ploughed its way. Some of them
were probably picked up many miles away, others only a few
lundred yards from where they were eventually redeposited. Some
of them were incorporated in the ice and were carried nlong intact,
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others merely adhered to the base of the ice-sheet and were mich
abraded in consequence,

As n result, at Warren Hill it is possible to find toals in every
kind of state of preservation and belonging to every one of the
cultures that antedated the advance of that particular ice-sheet,
and no elassifieation based upon the state of preservation would
possibly result in a sorting out of the specimens belonging to the
older cultures from those of the later ones, and we are provided
with a valuable warning against making too much use of the *state
of preservation’ for purpases of clnssifieation.



CHAPTER IV

The Uses of Stone and Bone Tools

1% the preceding chapter we discussed the fracture of flint and other
stone and the ways in which stone tools could be flaked, We also
noted how it was possible in most cases to distinguish between
stone deliberately flaked by man and stones flaked by natural
agencies, We must next examine the more important types of
stone and bone implements that were made and used by prehistorie
man end discuss their probable uses,

Students of Prehistory recognize many distinet specialized types
of stone implements to which they have given names. Sometimes
the names are purely descriptive of the shape of the tool, as, for
example, the word ‘lunate’, which is a name sometimes given to
a small erescentic type of stone implement. Other names are
intended rather to denote the use to which the particular tool is
believed to have been put by prehistoric man, as, for example, the
term ‘scraper’ for a tool type which was used for seraping,

In addition to the specialized tool types to which distinctive
names are given, prehistorians recognize that Stone Age man
frequently made use of rough, untrimmed flakes; such flakes nearly
always exhibit damage and chipping on one or more of the edges,
representing damage to the edge due to use. These fnkes are
usunlly referred to as ‘utilized flakes’, but occasionally, when a
particular type of usage can be estahlished, certuin types of utilized
flakes are grouped together under o deseriptive term such as
*fabricator’,

In the vast majority of cases a single site will yvield & number of
different types of stone implement in associntion—sometimes also
accompanied by objects made from materials other than stone—
under conditions which show that they were all used hy a single
family or group of people living together. Such an associated
group of implements is spoken of as an ‘industry”. For example,
all the specimens found at a single level in a cave or rock-shelter
will be spoken of as the industry of that level, while the specimens
from other levels will be treated as representing different industries,

When o number of ‘industries” have been found which are very
similar to each other we say that they belong to the same ‘culture’,

a4
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even if they are found hundreds of miles apart. But it has to be
remembered that the fact that two industries belong to the same
culture does not necessarily mean that they are of the same
age. There is every reason to believe that some eultures survived
longer in one region than in another,

Sometimes, too, a single culture persisted for an immense period
of time without any real change or development tuking plaee,
When this happened we may have u whole series of industries
belonging to this eulture which nre more or less identical but which
were not contemporary. More often, however, n culture slowly and
gradually developed and evolved, and as this process took place
new tool types were invented and new techniques of flaking were
evolved.

Under such conditions it is customary to divide the culture into
what are termed ‘stages’, each stage being typified by the nppenr-
ance of new variations of essentinl tool types or even of entircly
new forms of tools. In such cases the earlier stages of the culture
will differ both in age and in their content from the later stages of
the same culture.

Some of the Stone Age cultures had n very extended range
indeed, as, for example, the Chelles-Acheul or Hand-axe culture,
which is found all over Africa, over most of South-west Europe,
and over parts of the Near East and India. A widespread culture
such as this is liable to have special local developments in the
different geographical zones where it is found, and it is usual,
nowadays, to preface the cultural name with u descriptive term
indicating its geographical position. For example, we speak of the
South African Chelles-Acheul culture and the East African Chelles-
Arheul eulture, to distinguish these variations from those of the
aren in which the culture was first named—in France, Naturally,
it follows that Stage 3, shall we say, of the Chelles-Achen! culture
in South Africa is not necessarily identical to, or the contemporary
of, Stage & of the French Chelles-Acheul,

Not infrequently we find that two entirely distinet and separnte
cultures were present in the same aren at the same time, sometimes
even developing and evolving side by side in the same areas over
& long period of time, in just the same way that in Africa today
we have a European and an indigenous African culture existing
side by side. When this happened in the past the results were not
very different from those which oceur under similar conditions
today. Each culture tended to borrow certain ideas from the other,
with the more primitive and less developed culture barrowing
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more, while the more evolved eulture borrowed less er even
nothing,

In the past, it has been customary among some students of
Prehistory to refer to certain cultures as ‘core cultures’ and to
others as ‘finke cultures’. The idea underlying these terms was
that some cultures (for example, the Chelles-Acheul Hand-axe
oulture) had a predominance of what were called ‘vore tools’,
while others (for example, the Mousterian) had a predominance of
flake tools. Im reality there is no such thing as a ‘core culture’ or
@ ‘flake enlture’, and the majority of prehistorinns are today
discarding the use of these mislending terms.

Similarly, in the past there hias been o tendeney to apply cultural
names to deseribe certain techniques of making stone tools simply
beeause certain cultures used those techniques to a marked degree,
But as the various techniques for making stone implements had an
immense range, not only in time but also in geographical distribu-
tion, and were not confined to any one culture, it has nowadays
been realized that it is better not to use cultural terms for
techniques of flaking.

For example, the Levalloisian culture of Europe made use of a
very specialized technique in which a block of flint was carefully
prepared with a view to knocking off one large flake of a particular
type. For along time the type of fluke knocked off has been ealled
a ‘Levallois flake’, and the type of core from which it was struck o
‘Levallois core’. But, in fact, it is well known that those types of
flake and core both oecur in several cultures that are guite distinet
from the Levalloisian and which probably have no connexion
whatsoever with the Levalloisian. It is now, therefore, generally
recognized thal it is wiser to speak of the *prepared core” technique
and of “flakes from prepared cores’ so as not to confuse the Leval-
loisinn eulture with others, such as the Sangoan m West and
Central Africa, or certnin stages of the South African Chelles-
Acheul, which made use of the same technique, but whose origin
is probably quite distinet,

Before we proceed to discuss the principal tool types used by
Stone Age man and to consider their probable uses, let us briefly
consider the essential requirements of a primitive hunting people;
we shall then be better able to understand the various types of
Stone Age tool and see to what extent they fulfil these require-
ments,

A primitive hunter and his family need weapons for hunting and
killing wild animals; sharp cutting tools which can be used for
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skinning and cutting up the animals when killed; eutting tools
which ean be used to shape wood for spear shafts, ete.; tools which
can be used in the preparation of skins of animals as gnrments for
protection agninst the weather; and shnrp-pnmted tools for
digging up edible roots and for digging holes in the ground to
SEEVE 45 game pits.

One of the earliest known humanly made nultum peeurs in
Africa and goes by the name of Kofuan., This colture dates hack
to the very beginning of the Pleistocene and comes before the
earliest stages of the Hand-axe culture, (In Furope pre-Chellean
cultures probably exist, but they are still a matter of great
controversy and will be discussed in the next chapler.)

The tools of the Kafunn eulture are simple to a degree, and
consist muinly of water-worn pebbles [or sometimes nodules of
chert or lumps of quartzite) from which one or two flakes have
been struck in order to make a sharp, jagged edge. What possible
use conld such exceedingly simple tools hove served? To find an
answer it is necessary to try to visualize life at that period.

Mun had only just emerged from a sub-human stage and was still
searcely more than a wild animal, We can imagine him using
broken branches of trees and even the lorger limb bones of animals
as rough clubs, but it is exceedingly doubtful if he had any real
hunting weapon. Probably, for the most part, he lived upon nuts
and fruits and upon such things as snails and small rodents, birds'
egps, and fledgeling birds, while he was also, probably, to some
extent a scavenger.,

There were plenty of large carnivorous animals about, and he
could compete with the other scavengers for what was left from
the kill of a lion or other large beast of prey. But—and it is a very
important but—in order to do this he had to have some sort of
eutting instrument, for neither man's teeth, nor his finger-nails,
are of any use for téaring through the hide of an animal of any size,

With the jagged cutting edge of n Kafusn pebble tool, or the
comparable tools of the pre-Chellean in Europe, man could have
joggedly ent through the hide of o dead animal and eould have
roughly cut up the meat into chunks of a size that could be eaten.
So much, then, for the probable use of the simplest of all human
stone implements, the Kafuan pebble tools,

The stone tools of the Hand-axe culture consist of hand-axes,
utilized flakes, and, in the more advanced stages of the culture, of
clenvers, balas stones, and scrapers.

Hand-axes consist of roughly pointed tools varying in length from
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about four inches to as much as eighteen mches. The essential
characters of o hand-axe are a sharp-pointed end (sometimes
rounded), o eutting edge along one or both sides, and a butt which
muy be formed by a natural pebble or nodular surface or may
have been trimmed into a further cutting edge. Experiments
sugpest that the hand-axe was a kind of general utility tool rather
than a weapon—although some of the more advanced forms may
possibly have served as weapons, hafted as spear-points.

Experiments have shown that with a hand-axe it is possible to
dlig up wild edible roots, to dig holes to serve as pit-traps, to dig
along the burrows of rodents until the nest chamber is reached, to
chop the smaller bones of animals when eutting up o beast, and,
of course, to eut up meat. Tt is also possible, though rather more
difficult, to use the catting edge of a hand-axe to sharpen wooden
stukes and a5 a0 clumsy skinning tool, Thus the hand-axe served
for a number of the needs of a primitive hunting people,

It has also been shown by experiment that the irregular flakes
knocked off in making o hand-axe can be used—more easily than
the hand-axe itsell—to sharpen wooden stukes and to cut skin and
flesh; furthermore, on living-sites of the Hand-nxe culture, close
examination shows that a high proportion of the waste flakes bear
evidence of such usage.

Since these fakes have not been particularly shaped into specia-
lized tool types they are ranked as ‘utilizged fakes’, but they
probably represent as much an essential part of Hand-axe man's
tools as do the actual hand-axes.

In the more adyanced stages of the Hand-axe culture a tool type
known as a ‘cleaver’ makes its appearnnee, Cleavers in many ways
resemble hand-uxes, but in place of & sharp point st one end (or
a curved, sharp cutting edge, as the case may be) they have o more
or less straight cutting edge at right angles to the long axis of the
tool, and this cutting edge is usually very sharp. Experiments show
that the cleaver makes an ideal skinning and flaying tool, and, once
the cleaver was invented, it is probable that hand-axes were used
less for skinning and more for other purposes.

Bolas stones consist of roughly spherical stones which may have
been naturally shaped and later seleeted by man, or, in some cases,
which show signs of having been carefully made by man. The bolas
as a weapon for hunting is still in use in Patagonia and among some
Eskimo tribes. The principle upon which it works is that the stones
are attached to the ends of leather thongs. A varinble number of
stones, from two to five, may be used, and each stone is attached
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to its own thong, and all the thongs are linked together at one
point,

Such a weapon is thrown at the legs of a running animal, and
when the bolas comes against the legs of the animal—becanse the
stones are of different weights and the thongs of different lengths
—the thongs wind round at different speeds, and so become
tangled up and bring the animal to the ground.

In the more advanced stages of the Hund-axe culture we also
find roughly made convex and eoncave serapers. Convex serapers
{by analogy with present-day people using stone Lools, such as the
Australian nborigines) were used for dressing and seraping the
mner surface of hides for the purpose of turning them into leather.
Concave serapers, which consist of a rough flake from which a small
noteh has been chipped out on one side, make excellent tools for
linishing off the shaft of & wooden spear or the handle of o club
after it has been roughly shaped with s cutting tool, and were
Stone Age man’s equivalent of the carpenter’s spoke-shave,

Hoth concave and convex serapers oceur in almost every known
Stone Age culture, although the exuct shape and form varies to
some extent in the different enltures,

When we turn to the stone tools of the Clacton culture and of its
probahle derivative, the Tayacian, which we shall deal with more
fully in & later chapter, it is not so casy to speak about definite
tool types. This is in large part due to the fact that these cultures
have not so far been intensively studied and also because the forms
of the various tools do not in the main suggest any special uses so
that deseriptive names have not been given to them. A consider-
ahle varicty of tool types does, however, oecur, and an assemblage
usually includes numerous serapers, n number of pointed tools, and
some excellent erude knives. There is also evidence to suggest that
muny of the cores and lumps of flint from which flakes were
knocked off in order to make the smaller tools were themselves
used ns crude chopping tools.

The types of stone tools found in an assemblage representing an
industry of cither a Clacton or a Tayncian culture would serve
most of the purposes we ontlined as the hypothetical needs of a
primitive hunting people, except that no weapon for hunting seems
to be included. On the other hand, there is evidence from the type
site of the Clacton culture—Clacton-on-Sen—that roughly pointed
wooden spears were made,

By with the Hand-axe culture, the Clacton-Tayacian
complex is much less developed or specialized and it is reasonable
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to believe that the makers of these cultures may have been much
less elever eraftsmen and less skilled in the flaking of stone.

The Levalloisinn culture has one very specialized tool type that
is commonly referred to as a *Levallois flake”. This is o large flake,
generully pointed, that was knocked off a specially prepared core,
vn which the face of the flake to be struck had been carefully
prepared beforehand by the removal of a series of small flakes,
Thus, when tlie large flake was knocked off; it required little or no
additional trimming to turn it into the required tool. Tt has been
referred to above as u very specialized tool because the making of
one involved o complieated and special process, but as a toal it was
prabably just as much a general utility tool as the hand-axe of the
Chelles-Acheul eulture. A proportion of *Levallois flakes’, however,
could have been, and probably were, hafted on to wooden shafis
to make formidable spear-points.

The ‘Levallois flnke® type of tool is not confined to the Leval-
loisian culture, but also oeccurs in a number of other cullures, as
we shall see in the relevant chapters.

Some stages of the Levalloisian culture also made use of haml-
nxes, an iden that was probably borrowed from the contermporary
Chelles-Acheul culture, and there are also side-scrapers and
oecasional burins or chisels, (Burins will be discussed later in
this chapter, as they are more typically tools of some other
cultures. )

Mousterian points and Mousterinn side-serapers are the most
typical tools of the Mousterian culture, The former are small and
roughly triangular and are usually carcfully trimmed to a very
sharp point. Their exact use is not certnin, but it is possible that
they were hafted on wooden shafts to make spear and lance-points.
Mousterian side-serupers are merely o specinlized cultural variant
of the ubiquitous scraper. At some stages the Mousterian culture
ulso has tools known as *Audi points”. These are very like some of
the knife-blades of the Clacton culture,

The Moosterinn eulture, like the Levallolsian, at certain stoges
also adopted the hand-axe idea from the Chelles-Acheul enlture,
but these hand-axes are usually made by a different technique
from that of the Acheulean—a technique that included o great
deal of step-flaking.

In the North African variant of the Mousterian eulture, known
as the Aterian, there is a further very specialized tool known as an
‘Aterinn point’. This is like a triangular Mousterian point, but has

a ‘tang’ at the base to focilitate hafting as o lance-head, and there
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Is litte doubt that it served ns a reasonnbly elfcient hunting
WeApon,

In Europe, western Asin, round the Mediterranean basin, and
also in parts of East Africa, there was a group of enltures, which
we shall discuss in more detail in the appropriate chapter, which
had a wider range of specialized stone tools than any of the
preceding ones. This eulture complex s sometimes referred to in
general terms as the *Blade and Burin complex’. The principal
types of stone tools, in addition to serapers, which we have seen
are ubiquitous, are backed blades, burins, two-edged blades, sinew
frayers, fabricators, lames deaillées, nwls, and (in some but not all
groups of the culture complex) small crescentie specimens known
as lunates or ereseents.

Backed blades are of infinite variety in shape and size, ranging
from large specimens four or more inches in length to others barely
two inches long. All ate charncterized by having one edge sharp
and more or less struight, and the opposite edge either wholly or
partinlly blunted. In their most typical form, these backed hlades
vlosély resemble the blades of modern penknives:

Experiments have shown that backed hlades—even the smallest
—are eminently suitable for skinning animals and for sharpening
wooden points. (I have mysell skinned and cut up o Thompson's
gazelle —a ereature about the size of a goat —with a single backed
blade not quite two inches long.)

Such blades, with one side blunted so that finger pressure ean be
exerted, were probably never hafted. 1t seems likely that the two-
cdged knifi-blades were hafted by means of gum or resin, moch
in the manner of the two-edged obsidian blades used by the native
people of the Admiralty Islands today. A pointed two-edged blade
50 hafted serves admirably either as o knife or dagger.

Just s the backed blades or knives of the Upper Palaeolithic
period may be regarded as the prototypes of the knife-blades we
still use toduy, so the burins of the same period are the prototypes.
of our woodworking chisels,

As we have seen, the backed blade with its sharp cutting edge
und blunted back mude an ideal tool for skinning and for sharpen-
ing wood, and indeed for all the purposes for which we use knives,
but the edge of a flint (or other stone) knife-blade was too brittle
to be used satisfactorily for working across the grain of wood, or
for cutting bone or antler and other similar hard materials. For
this purpose a sharp edge is needed, but it must also have thickness
and solidity.
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A very great varicty of burin or chisel types has been recognized
and described by prehistorians, but we need not concern ourselves
in detail with them here. It will suffice to say that the essential
element of a stone chisel or burin was the making of a thick-set, but
sharp, edge at the end of a flake or blade by removing one or more
small flakes longitudinally down one or both edges of the blade.

Experiment shows that with such a burin, wood can be cut across
the grain, and that bone and antler can also be eut. This is very
impartant—for it was only when the burin became a commaon tool
of the Stone Age cultures that we find bone and antler and even
ivory being utilized on a big scale to make awls, harpoons, arrow-
points, ete. In other words, it was the invention of the burin that
made it possible for prehistorie man to extend the range of materials
over which he had mastery and which he could turn into weapons.

Before we pass on to the other tool types used by the ‘blade and
burin® eulture complex, we must briefly refer to one other eutting
tool which begins to make its appearnnee at this stage—that is
the saw,

Many flakes and blades with irregularly serrated edges—due to
damage in use—are often mistakenly labelled saws, but true saws
do also occur. These consist of flakes or blades which have serra-
tions nlong one cutting edge, made by the removal of tiny flakes
in alternate directions. As we saw in the last chapter, experiment
shows that a flint saw of this type ean be most easily made with
the finger-nail.

Awls are pointed tools in which the point has been prepared by
eareful flaking to a thick-set point rather than one with knife-like
cutting edges. Experiment shows that they would have been Very
useful for picrcing leather. ‘Fabricator' is the name given to a
ruther special type of utilized flake which exhibits a peculiar
crushed effect along one or more right-angle edges. These crushed
right-angle edges on rough flakes are sometimes on the butt ends
of waste flakes, sometimes along the edges of a flake struck from
u core for the purpose of ‘rejuvenating’ it, and, in fact, on any
kind of flnke which presents a suitable right-angle edge. Experiment
shows that just such crushing or bruising ean be duplicated by
using the right-angle edge of a flake to push off small flakes in the
course of making the blunt back of a backed blade ar of o creseent,
ete,

A variant of this type of fabricator is the lame degillde, which
cansists of part of a blade flake snapped at right angles to its long
axis and with the right-angle edge between the fracture and the
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main fake surface used for pushing off flakes. Tn lomes deaillées the
erushed and battered edge is accompanied by a sealing of the finke
surface in a characteristic manner which gives the tool its name.
Experiment shows that the lame deaillée is an excellent tool for the
quick manufacture of small backed blades and crescents,

Sinew fravers are specialized tools which occur in at least some
of the Upper Palacolithie cultures. A broken blade flake has small
flakes removed along the broken edge from the multi-flake and
forcards the main flake surface, obliquely and irregularly. This
results in an irregular jagged edge which experiment has shown to
be an ideal tool for fraying sinew from animals in peeparation of
sinew-thread for sewing leather.

In some of the cultures of the Upper Palacolithie, small objects
called linates (also sometimes deseribed as erescents) oceur, They
vary in length from about two inches to less than half an inch and
are characterized by having a straight and very sharp eutting edge
on one side, and a curved and earcfully blunted edge on the
other, This type of tool becomes increasingly common in the
Mesolithie period, where it is accompanied by many other small
geomelric forms, including trapezes, trinngles, and U-shaped forms.

Discoveries in East Afriea have shown that at least one of the
uses of the lunate was as barbs for wooden arrow-paints, and
experiments have proved that with a wooden point barbed with
lunates and hafted in a reed shaft it is possible to kill a small
antelope relatively easily. After penetrating the target, the barbs
lever out and remain in the wound, while the wooden head and
shaft fall off so that they could presumably be refitted with further
barbs,

By using n fabricator it is possible to make lunates, from suitable
small blnde flakes, at the rate of about one a minute. They ean also
be made by means of a small hommer-stone, by using a lame
éeaillée, or by means of the speeial micro-burin technique that was
s0 extensively used in the Mesolithic period.

In some of the Upper Palacolithic cultures which have the usunl
backed blades, burins, cte., there are also found beautifully made
triangular, lozenge, and leaf-shaped tools worked carefully by
pressure flaking over the whole or part of one or both faces. These
very specialized tools probably represent spear, lance, angd cven
arrow-points. They are most common in the Solutrean of Europe
and in the Stillbay and Mugosian of Africa.

In discussing the uses of burins and saws we have spoken of
harpoons made from bone, antler, and ivory, and alsoof bone points.
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Bone and antler, and to some extent ivory, points were exten-
sively used in some Upper Palacolithie cultures. Some of the bone
points had split bases, some bevelled bases, and both types were
probably used as the tips of either arrows or lances, The so-called
harpoons, which beeame very eommon in the Magdalenian eulture,
consist of long points of bone or antler with very carefully made
barbs and usually either a bulbous swelling or else a perforated
hole near the base.

The use of the word harpoon to describe these wenpons is linble

to make the reader think that these weapons were essentially used
for spearing fish, turtles, seals, and other aguatic creatures,
Lecause this is the usual idea of the use of harpoons,
" The essential charneter of u harpoon is that the head is loosely
fitted into a socket on the shaft and that the head is connected
to the shaft by a long cord which is fastened to the harpoon at the
perforation or at the bulbous projection. The principle is that after
the head of the weapon has become imbedded in the flesh of the
hunted ereature it becomes detached from“the shaft but remains
linked to it by the cord.

While this type of wenpon is of special value in estehing fish,
turtles, seals, and other water faunn, it is also still used by some
hunting peoples for eatehing small antelopes and other small game.
In such cases, when the wounded animal runs away with the head
of the *harpoon’ sticking into it, it trails the shaft along behind it,
since it is attached by a thong. Sooner or later the shaft gets
caught up in vegetation and sets as an anchor, so that the hunter
can eatch up with the animal and kill it. It is necessary, therefore,
to remember that the bone and antler harpoons of the Upper
Palacolithic may have been used for hunting as well as for fishing.

I have not in this chapter attempted to deseribe the uses of all
the tool types of the Stone Age cultures of the Pleistocene, but
after this general outline we may now conveniently pass on to a
fuller discussion of the known cultures,



CHAPTER V

The Lower Palacolithic Cultures

THE chapter of the earth’s history known as the Pleistocene,
which we have nlready discussed in an earlier section can be
roughly divided into three periods: the Lower, Middle, and Upper
Pleistocene,

The Lower Pleistocene may be taken to be the period from the
beginning of the Pleistocene, up to, and including, the interglacial |
period between the Ginz and Mindel glaciations and the compar- ="
nble period of time elsewhere in the world. That is to say, in Africa
and parts of Asia, it ends with the conelusion of the first interpluvial
period (that between the Kageran and Kamasian pluvinls), and
with the final stages of the first interglncial period in the Himalayas,

The Middle Pleistocene eovers the period from the beginning of
the Mindel glaciation to the end of the Riss glaciation and, of =
course, the comparable period in the time-seale in other areas, In
Africa, for instance, it covers the period from the beginning of the
Kamasian pluvial to the end of the Kanjeran pluvial, while in
Asin it covers the second and third major pluvials and second and
third glaciations of the Himalayas.

The Upper Pleistocene covers the period from the end of the
Riss glaciation, and comparable climatic phases elsewhere, to the
end of the Pleistocene,

The evolution of human enltures in the Stone Age proceeded at
an ever-increasing rate, and in consequence the story of the Upper
Pleistocene is much more complicated than that of the Lower and
Middle Pleistocene periods,

In this chapter, which deals with the true Lower Palaeolithic,
we shall cover both the Lower and Middle Pleistocene periods,
while two further chapters will be necessary to discuss the evolu-
tion of culture of the Upper Pleistocene period. Even on this basis
only the barest introduction to the cultures can be given, and those
who wish to know more must read some of the more speeinlized
works listed in the hibliogeaphy.

The earliest known evidence of humanly made stone tools (in the
Lower Pleistoeene) is better doenmented in Africa than in Europe,
and we will therefore start with that continent,

05
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CULTURES OF THE LOWER PLEISTOCENE

(&) The Kafuan and Ndowan Cultures. In East Africn, and also
in other parts of the continent, such as South Afrien, Angola, and
North Afriea, there are to be found in geological deposits which
belong to the Kageran pluvial, at the very beginming of the
Pleistoeene, pebbles (and sometimes also nodules of chert and
lumps of rock) that have been very erudely flaked so as to give
them one rough and jagged cutting edge. These tools are com-
monly reforred to in the literature as “Pebble Tools' beeause the
vast majority are made from water-worn pebbles, but their
essential character lies not so much in the fact that they were made
from pebbles, as in the fact that very rough choppers were made
from suitahly sized picees of raw material.

Man's teeth and finger-nails are not suitable for cotting and
tearing the skin of animals, nnd it was probably only when he
invented these rough chopping tools that he could really begin to
become fully earnivorouns in his hahits,

A proportion of the forms atiributed to the earliest Kafuan
eulture (o term first used by E. J. Wayland in Upanda) are not
unguestionably of human workmanship, but there is no doubt
whntsoever about the later Kafuan forms, nor of the Oldowan
{see fig. 5) culture types which are developed from them,

There is evidence, too, from sites like Olduvai Gorge, that the
earliest stages of the great Chelles-Acheul eulture are directly
evolved from the Oldowan, The Kafuan and Oldowan cultures of
Afrien are in fact not only pre-Chellean in the time-seale, but they
are also ancestral to the Chelles-Acheul culture.

(b) The pre-Chellean of Europe. In Europe the evidence for the
existence of stone tools in deposits of the Lower Pleistocene is still
a matter of controversy. The late Mr. Reid Moir of Ipswich
excavatod many hundreds, if not thousands, of supposedly
humanly worked flints from deposits known as the ‘Stone Bed' and
the ‘Bone Bed' beneath the crag deposits of East Anglin. These
two deposits beneath the crags are in reality old lund surfaces of
Lower Pleistocene age, and Mr, Reid Moir elaimed to have identi-
fied & number of very early cultures from these deposits to which
he gave the names of Leeninn, Darmsdenian, and pre-Chellean,

In my earlier editions of this book I accepted Mr. Heid Moir's
conclusions, but more mature consideration has convineed me that
the available evidence does not warrant these subdivisions. It is
maore thun likely that primitive humans were present in Europe



Fig. 5. Pre-Chellean tool of the Oldowsn eultare
From Leakey, Oldwoai Gorge, by permisslon of Cambridge University Press
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during the Lower Pleistocene, just as they were in Africa, and
certainly a proportion of the specimens from the sub-crag deposits
appear to be humanly flaked and cannot be regarded merely as the
result of natural forces, but the most that ean safely be said at
present is that some evidence exists for a single pre-Chellean culture
in Europe during the Lower Pleistocene, as it is now defined (or the
Upper Pliocene, according to some of the earlier definitions).

A few of the specimens from the sub-erag deposits strongly recall
thePebble Tools' of the Kafuan and Oldowan, but this resemb-
lance may mean nothing more than that this was the obvious form
in which any human would make his first stone tools. Indeed, it
must be constantly borne in mind that although simple pebble
chopping tools swithout any more elaborate forms are typical of the
Kafuan and Oldowan, similar tools eontinued to be made and used
by the makers of much more advanced cultures, just as we our-
selves still use candles although we also have electric light.

In Europe, after the erag deposits which overlie the so-called
Suffolk Bone Bed and Norfolk Stone Bed had been laid down, there
was a period of warm, wet climate which resulted in the formution
of what is known as the Cromer forest bed, in Enst Anglia, and
comparable deposits elsewhere, This warm period was the inter-
glacial just before the Mindel glaciation, and in some text-hooks
this used to be regarded as the beginning of the Pleistocens period,
but on the basis of our present definition it comes at the end of the
Lower Pleistocene,

In my carlier editions 1 described a culture called Cromerian,
consisting in the main of immense fakes which are to be found in
quantity at low tide along the foreshore at Cromer, in Norfolk, und
which are supposed to be derived from the Cromer forest bed, If
this explanation is true, then these flakes represent an early and
primitive culture (possibly ancestral to the Clactonian). But agood
deal of doubt has been thrown on the question recently, and it is
still not certain that the Cromerian flakes are in fact derived from
the Cromer forest bed. It seems better, therefore, to regard the
nuthenticity of the Cromerian culture as ‘not proven’ for the time
being. Very careful and extensive excavations into the Cromer
forest bed, under the cliffs at Cromer, are needed before the
question can be fully settled,

On the other hand, there is some evidence of o very few crude
hand-axes being found in sitw in the Cromer forest bed. These
specimens have been elnimed to represent an early phase of the
Chellean stage of the great Hand-axe eulture. They are not,
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however, much more developed in form than the more advanced
specimens of the Oldowan culture and are made from rough, rather
elongate nodules of flint. More than anything else, these specimens
appear to represent a European offshoot of the Oldowan culture,
and they may be termed either European Oldowan or late pre-
Chellean, In my earlicr edition T referred to these implements as
Chellean 1, but until o much larger series has been found it seems
better to regurd the Cromer forest bed specimens as pre-Chellean.

The so-called Harrisonian eoliths of the Kent platean gravels are
of very doubtful human origin, and the same must be said of most
of the other materiol in Europe which has been elaimed to represent
stone tools of the Lower Pleistocene period (as now defined),

In Asin the famous deposits of the Choukoutien eave near Peking,
which vielded the skulls of Peking man, were for a long time
regarded as of Lower Pleistocene age. This, however, was based
on the definition which regarded the Pleistocene as beginning st
about the time that the Cromer forest bed was formed in East
Anglia. On the basis of the new definition (now accepted inter-
nationally), which we are following in this book, the earliest
deposits at Choukoutien are of Middle Pleistocene age, and we
shall therefore consider the tools made by Peking man in the next

seetion of this chapter.
The same is true of the carliest known eulture from North India,

the Soan, and, in fact, on the basis of the new definition, there is as
yet no evidence of Stone Age tools belonging to the Lower Pleisto-
cene period except in Afrien, and possibly in England and Western
Europe.

CULTURES OF THE MIDDLE PLEISTOCENE

(¢) The Chellean Stage of the Chelles-Acheul Culture. The Middle
Pleistocene period is taken to cover the period from the beginning
of the second glaristion—the Mindel—and comparable climatic
changes elsewhere, e.g. the Knmasian pluvial in Afriea, up to and
incluiling the third glaciation, the Riss, and its conlemporary
climatic phuses such as the Kanjeran pluvial in Africn. Tt thus
covers a long period occupied by two major glaciations and one
long interglacinl period.

In Europe this period has been fairly intensively studied, and
we have a clear picture of the culture sequences, although a good
deal of detail still remains to be worked out.

We have seen that in Europe the deposits formed during the
warm period preceding the Mindel glaciation contain elements of

G
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a culture which we have termed pre-Chellean, or European Oldo-
wan. Naturally, the onset of the glacintion was not sudden or
eatastrophie but slow and gradual, and it was a long time, for in-
stanee, before the advancing glaciers reached East Anglia and the
Thames Valley region. As the placintion advanced, these regions
were, for a time, still habitable under subarctic conditions, and it

Fig. 8. An early Chellean type of hand-axe
(reduced to about §)

was at this time that the earliest stages of the Chellean culture
appeasred,

Unfortunately, when the glaciers, at length, came down south-
wards, they obliterated most of the old land surface and destroyed
o great deal of evidence, but we can conclude that the Chellean
culture was present during the period of subaretic conditions,
because crude hand-nxes of the culture were canght up in the
advancing ice-sheets and scratched and carried considerable dis-
tances. When the glaciers finally melted in the next interglacial

—— R Y
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period, these tools were deposited in the glacial outwash gravels
and nlso in river gravels, which were formed by rivers swollen with
water from the melting ice-sheels.

In these deposits which were formed as the ice-sheets retreated,
but which contain material that belongs to the period before the
ire-sheets reached their fullest development (since it is evident that

Fig. 7. A late Chellean type of hund-axe
(redused to 4)

it was eaught up and often scratehed by the moving ice), we find
crude hand-axes representing the early stage of the Chelles-Achenl
culture and, in addition, also a number of large oblong flakes .-
which have, in the past, been classified as Clactonian Stage 1. We
must briefly consider whether this view was really justified and
upon what evidenece it was based.

In an earlier chapter 1 have referred to the fact that there has
beenn a good deal of confusion between technigues of flint flaking
and actual Stone Age cultures, and it seems likely, from the
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evidence now available, that many of the specimens that were
formerly attributed to Stage 1 of the Clactonian culture have
nothing to do with the Clactonian enlture at all, The true
Clactonian eulture, ns we shall see presently, is characterized by
rather peculiar assemblages of tools, but one of the most striking
things about it is that nearly every flake was obtained by a
technique which results in a large semi-cone of percussion instead
of a rounded bulb of percussion. There is usually, also, a
markedly wide angle between what is ealled the striking platform
and the main flake surfuce. We know now that these characters
were due to the use of a block-on-block technique of flaking which
was by no means confined to the making of the Clactonian culture.

Unfortunately, these wide-angle flakes with large semi-cones of
percussion were regarded—{for s long time—as the *hall-mark® of
the Clactonian culture. The typical site of Clactonian eulture at
Clacton-on-Sea is ascribed to the interglacial period between the
Mindel and Riss glacintions, and when, therefore, flakes with what
was st that time regarded as the ‘hall-mark’ of the Clactonian
culture—i.e. wide-angle, unfaceted striking platforms and large
semi-cones of percussion—were found in deposits of the previous
glacintion, they were regarded ns representing an earlier stage of
the Clactonian and deseribed as Clactonian Stage 1. Maoreover,
they were separated from the hand-axes found in the same
deposit, which were regarded, and rightly, as belonging to an carly
stage of the Chelles-Acheul eulture,

Since the glacial deposits in which these hand-axes and flakes
with wide angles and large semi-cones of percussion occurred were
obviously very much churned up by ice action, it seemed reason-
uble to aseribe the associntion of the two types to this disturbanee,
and thus to account for their intimate association in this way, while
attributing them to distinet and different eultures. It shounld,
however, have been realized that among these so-called Clactoninn
Stage 1 flakes theré were no real Clactonian tool types.

Subsequently, in Portugal, in North Afries. and in South Africa,
well outside the range of the ice-sheets, similar primitive hand-nxes,
associated with large flakes with wide-angle butts and semi-cones
due to the use of the block-on-block technique of flaking, were
found together under conditions which made it impossible to think
that their association was due to the mixing-up effect of iee
mction,

This led the Abbé Breuil and others to speak of a ‘Clacto-
Abbevillean’, or Clacto-Chellean culture, although some, st least,
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of those who used these terms were emphatic that they did not
mean to imply that the assemblages referred to were the result of
any eontact between the Clactonian and Chellean (or Abbevillean)
cultures,

It is now clear that the Chellean culture (or Abbevillean, as
French writers, following the Abbé Breuil, prefer to eall it) must,
in the light of our present knowledge, be regurded as a eulture in
whieh rough hand-axes are associnted with numerous flakes result-
ing from a block-on-block technique. Such flakes are often indis-
tinguishable from the waste products of o site of the true Cluctonian
culture, but must not, by themselves, be regarded as evidence of
the Clactonian eulture,

In Europe there is little evidence at present upon which any
subdivisions in the Chellean stage of the great Hand-axe culture
can be firmly established. This is in part due to the fact that the
deposits in which most of the specimens are found are secondary
deposits such as river gravels and glacial outwash gravels, in which
specimens, possibly representing several distinet stages of the
culture, antedating the formation of the gravels, were all eaught
up together.

It is also probably in part due to the fact that the climate of
Furope during the time when the Chellean stage of the Hand-axe
culture flourished was not very attractive, so that only a small
proportion of the people who made the culture lived in what was
the ontermost fringe of their zone of oecupation,

(d) The Chellean Phase of the Chelles-Acheul Culture in Africa. It
was the African continent which was the centre of development of
the great Hand-axe culture (with South-west Europe and parts of
Asia as far as India as outlying provinces), and it is in Africa that
the slow and gradual evolution of the culture can best be studied
and understood,

In Tanganyika Territory, East Africa, there is a long and deep
gorge known as Olduvai Gorge, which cuts through and exposes
to view a series of deposits over 800 feet thick. These beautifully
stratified deposits are not only rich in well-preserved fossil animal
remuiing—which makes it possible to date them-—but they also
contain an ineredible wealth of Stone Age tools at different levels,
from the very base to the very top.

The main deposits at Olduvai fall into four divisions, known as
Beds 1, 2, 8, and 4; Bed 1 being at the base. Beds 1 and 2 are
regarded as belonging te the Kamasian pluvial period, which
is roughly equivalent to the Mindel glaciation of Europe, if the
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history of glacial-pluvial correlstion set out in an earlier chnpter is
accepted. Bed 8 represents an interpluvial period that ocourred
between the Kamasian and Kanjeran, and on the glacial-pluvial
correlation hypothesis is roughly equivalent to the Mindel-Riss
interglacial, while Bed 4 would be cquivalent to the Riss
glacintion.

The first unmistakable signs of the emergence of the Chellean
stage of the Hand-axe culture are found at the hase of Bed 2, and
successive evolutionary stages can be found in three further clearly
defined steatigraphical levels,

In the highest levels of Bed # the transition from the Chellean
to the Acheulean phase of the Hand-axe culture takes place, but
the main stages of the Chellean phase must be briefly summarized,
before discussing this development.

Chellean Stage 1 is characterized by thick-set and very crudely
made hand-axes which represent only a slight advance on the
simple pebble tools of the Oldowan calture, many examples of
which are also present, showing that the Chellean js o direct
derivative of the Oldaowan.

In Stage 2, however, there is evidence of much more eareful and
skilled tool-making, and the characteristic hand-axe of this
is large and rather beaked and in some respeets similar to the toals
named ‘rostro-carinates' in England.

Stage 8 is characterized by a great improvement in flaking
technique, resulting in the making of large pointed hand-axes, no
longer rostro-carinate in form, as the type tool (naturally, some
rostro-carinate forms and also early crude types persist) in which
the lower face is markedly flatter than the upper face, and usually
with the butt quite straight and untrimmed.

In Stage 4 the flattening process continues and o considerable
proportion of the hand-axes are trimmed carefully, even at the
butt end.

In none of these four stages is any evidence of the use of the
eylinder-hammer technique to be seen,

In South Africa there is at present little clear evidence upon
which to base any subdivision of the Chellean stage of the Chelles-
Acheul eulture, and the term Stellenbosch 1 or South African
Chelles-Acheul Stage 1 is used to cover all the typically Chellean
as distinet from the Acheulean stage of the culture,

Various stages of the Chellean phase of the Chelles-Acheul
culture oceur in North Africa, some of which have been labelled
Clacto-Abbevillian (see earlier) and some Chellean, and in fact
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evidence of the presence of the Chellean phase has been found over
almost the whole continent of Africa.

The division of the great Hand-axe or Chelles-Acheul culture
into Chellean and Acheulean phases is a fairly arbiteary one, and

Fig, 8. An early Acheulean hand-wxe
{redured to about §)

the eriterion usually accepted is the first appearnnce of the use of
the eylinder-hummer technique to mark the start of the Acheulean
phase.

1t is exceedingly doubtful if the new idea spread so quickly as to
eome into use, simultaneously, nll over the area where the Hand-
axe culture existed, and consequently we may feel certain that later
stages of the Chellean phase in some areas were contemporary with
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the earlier stages of the Acheulean phase elsewhere. In other
words, the transition from the Chellean phase to the Acheulean
phase of the great Hand-axe culture is probably not synchronous
over the whole area of its distribution,

(¢) The Acheulean Phase of the Chelles- Acheul Culture in Evrope.
In South-west Europe the first hand-axes with evidence of having

Fig. 8. An Acheulean cleaver from Eumpe
({reducesd to about §)

been made by the cylinder-hammer technique (see fig. 8), which, as
we have seen, is treated as the eriterion for the Acheulean phase of
the Chelles-Acheul culture, appear in the interglacial period be-
tween the Mindel and Riss glaciations, associnted with a few
cleavers (see fig. 9). These are classified in Europe as Lower
Acheulean, but typologically they appear to be more advanced
than the earliest stages of the Acheulean phise in Africa, Moreover,
there is no evidence in Europe of n slow and gradual evolution from
the Chellean phase to the Acheulean, but rather there is a sudden
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change, This can almost certainly be sceounted for by regarding
the appearance of the Lower Acheulean in Europe as an arrival
from an area where the transition took place during the preceding
Mindel glaciation; an area outside E

Having urrived in Europe at the beginning of the Mindel-Riss
interglacial, the makers of the culture remained in Burope and
evolved a number of successive stages, By the time of the onset
of the Riss glaciation a stage of evolution had been reached which
is commonly called the Middle Acheulean in Europe, with a number
of subdivisions.

Specimens typical of the Middle Acheulean are also to be found
in depositsof the Rissglaciation, and some authorities consider that
Acheulean man continued to live in Europe during the Riss glacin-
tion, while the majority would pmbnhly account for the presence
of Middle Acheulean specimens in Riss glacinl deposits h}* regarding
them as ‘derived fossils” belonging, properly, to the previous inter-
glacial, and eaught up subsequently in the glacial deposits. This
eertuinly seems to me the most likely explanation, sinee there does
not appear to be any significant difference between Middle Acheu-
lean assemblages in Europe which come from deposits of the
Mindel-Riss interglacial and those which are obtained from the
Rtiss glacial deposits.

Towards the closing stages of the Riss gluciation and at the
beginning of the Riss-Wiirm interglacial the more advanced stages
of the Acheulenn, known as Upper Acheulean, appear. Although
these Upper Aoheulean stages in Europe are often regarded as o
direct loeal derivative of the Middle Acheulean which oceurs in the
Riss glacial deposits, this explanation seems less likely, now that
we have much elearer evidence of the uninterrupted evolution of
the whole Chelles-Acheulean eulture in Afriea. It is more probable,
in fact, that the Upper Acheulean represents a fresh wave of
migration into Furope, when climatie conditions had sufficiently
improved.

An important and significant feature of the Middle Achenlean in
Europe is the evolution of the so-called 'S5 twist ovates during the
Mindel-Riss interglacial. These are small, somewhat oval hand-
axes which, when viewed edge on, have the cutting edge in the
form of an ‘5" instead of more or less straight (see fig. 10), Industries
with hand-axes having this characteristic appear in the African
sequence ut a somewhat later date, sugpesting, very strongly, that
this particular invention was brought back into Afriea when the
increasingly cold conditions of the advancing Riss glaciation drove
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the European Middle Acheulean people southwards in search of a
more suitable climate.

(f) The Achewlean Phase of the Chelles-Acheul Culture in Africa.
In Africa—as we have alrendy seen—the most complete evidence
of the slow and gradunl evolution of the Chelles-Achenl Hund-
axe culture is to be found at Olduvai Gorge,

Fig. 10.—An Acheulean hand-axe from Europe with the so-called S-twist
{reduced to §)

At this site the transition from the Chellean phase to the
Acheulean phase starts in the upper part of Bed 2, which, on the
basis of the suggested glacial-pluvial correlation, corresponds to
the closing stage of the Mindel glacintion,

Two transitional stages based on stratigraphical and typological
evidence are recognizable at Olduvai; the first of these is more
Chellean than Acheulenn and might be called final Chellean instead
of *transitional’, while the second is more Acheulean than Chellean
and might equally well be called early Acheulean. We thus see

g —
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evidence of the transition of the Chellean phase of the great Hand-
axe culture into an Acheulean one in Africa, at a time when the
makers of this eulture were absent from Europe, owing to the
inclement climate of the later part of the Mindel glaciation,

In East Afrien the loeal evolution of the Acheulean culture,
which sturted with the transitional stages towards the end of the
Kamnsian pluvial (Mindel glaciation), had reached a stage almost
exnctly comparnble with the Lower Acheulean of Europe by the
beginning of the Knmasian-Kanjeran interpluvial. Tt was nt this
time—as we have seen—that the Lower Acheulean moved into
Furope to develop into the European Middle Acheulean during the
Mindel-Riss interglacial. Meanwhile, in East Africa the climatie
conditions during the interpluvial were far from good, and although
a few of the makers of the Hand-axe culture may have remained in
the area, there is no evidenee of any eultural evolution during that
interpluvial.

During the succeeding Kanjeran pluvial period a series of evolu-
tionary stages can be traced, and, as we have seen, there is also
evidence of the arrival of an intrusive stage—comparable to the
Middle Acheulean of Europe, with ‘5" twist, ovate hand-axes (see
fig. 11}—which possibly reflects an influx of European Middle
Acheulean people migrating back into Africa to avoid the Riss
glacial conditions.

This does not, of course, mean that there was a direct migration
from South-west Europe to East Afries of hand-axe makers who
had already invented the 'S’ twist., It suggests rather that a move-
ment from Europe into North Afrien brought the ‘S™ twist idea
and that it gradually spread southwards among the Hand-axe
eulture people of Africa until it arrived in East Africa about half-
way through the Kanjeran pluvial.

The final stage of the Chelles-Acheul culture in East Africa
coincides with the end of the Kanjeran pluvial, although derived
cultures (see the next chapter), such as the Kenya Fauresmith and
the Sangoan, continued into the Kanjeran-Gamblian interpluvial
{Riss-Wiirm interglacial) at a time when the final Acheulean and
the Micoquinn were developing in Europe.

In southern Africa the evolution of the Chelles-Acheul Hand-axe
culture from the Chellean (or Stellenbosch 1) stage followed some-
what different and locally specialized lines during the Kanjeran
pluvial. These local specializations included the development of
the use of variations of the prepureg.core tecknique, two of which
aro known as the “Victoria West’ and the ‘Pniel’ varintions, These

L™
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prepared-core technigues evolved locally, and in their later stages
so closely resemble the Levalloisian prepared-core technique of
Furope and North and East Africa (see next chapter) that it is
still an open question as to whether it was an independent invention

Fig. 11. An Achealean hand-uxe from Eanst Africa with the so-called
S-twisl
(reduced to about )

of the same idea, or whether the similarity of the specialized tech-
niques in the advanced stages of the Chelles-Acheul culture in
South Afrien and the Levallotsian elsewhere were due to some sort
of contact.

In northern and north-enstern Afrien, from the Sudan o the
Mediterranean, there are innumerable sites that yield industries of
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various stages of the Acheulean phase of the Chelles-Achenl eulture,
but as yet there is insufficient evidence from any one arca to work
out the detniled evolutionary sequence.

(&) The Acheulean Phase of the Chelles-Ackhenl Culture in Asia.
In Asis the middle and later stages of the Acheulean phase of the
Chelles-Acheul eulture are represented at widespread sites in the
Near East, and also as far as Indin, but much detailed work
remains to be done to sort out all the evolutionary sequences in
these areas, and there seems to be no reason to diseuss the problem
in detail here.

Throughout the area where stages of the Acheulean phose of the
Hand-axe culture are known, from South-west Burope to Cape
Town and across to Indis, there is evidenee that, in addition to
hand-axes; Acheulean man used the cleaver as a type tool and also
made a variety of rough serapers. Acheulean man in Europe seems
to have used the elenver far Jess than in Afriea and Asin, but this is
only n question of local variation of culture,

We hiave already seen in an carlier chapter that experiments
suggest that the cleaver was used more for skinning nnd flaying,
while the hand-axe served as a general utility tool. Hand-sxes
made from flint can be given a much sharper edge than hand-axes
from other muterials, and it is most noticeable that the industries
in which cleavers are rarest are those where flint or chert was
employed, This rather suggests that where the hand-axe could be
used as a skinning tool, the eleaver was not commonly made use of.,

The other important type tool of the great Chelles-Acheul culture
{in addition to hand-axes and cleavers) is the bolas stone. In
Africs the bolas stone is very commonly found in Hand-axe enlture
assemblages, and evidence suggestive of the use of these roughly
spherical stone balls was found at Olorgesailic in Kenya. Similar
bolas stones have been recovered from Chelles-Acheul sites in
Portugal, but there is less evidence from the rest of South-west
Europe and from those parts of Asia where the eculture
OCCHTE,

(k) The Clactonian Culture of Ewrope. In Europe, and more
particularly in England, there is excellent evidence of a elearly
distinguishable and somewhat erude eulture ealled the Clactonian,
contemporary with the Lower and Middle Acheulean stage of the
Hand-axe culture during the Mindel-Riss interglacial.

As we have seen earlier in this chapter, there have been sugges-
tions of an early, or first, stage of the Clactoninn culture during the
Giinz-Mindel interglacial and contemporary with the most simple
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Chellean phase hand-axes, The evidence for a Stoge 1 of the
Clactonian as early as this was never very sound and depended
Inrgely upon the presence in certain deposits of flakes with ‘wide
angle, unfaceted striking platform and large semi-cones of pereus-
sion” which were for a long time regarded as the ‘hall-mark’ of the
Clactonian culture,

We know, however, that these characters arve really only
evidence of the use of the “block-on-block’ laking technique, which
was also much used by the makers of the Chellean or Abbevillean
phase of the Chelles-Achenl culture. Therefore, until a really good
site with a typieal Clactonian type of culture is found in the de-
posits of the Giinz-Mindel interglacial or the Mindel placial, it
seems wiser to regatid the old Clactonian Stage 1 as *unproven’ and
to treat what used to be ealled Clactonian Stage 2 as the earliest
known clear evidence of an independent culture contemporary with
certain stages of the Chelles- Acheul eulture in Europe.

The type site of the Clactonian culture from which it derives its
nnme is st Clacton-on-Sea in England, where the industry oceurs
in deposits filling an old, low-level river channel, in part submerged
beneath the present sea-level. The culture is also very well repre-
sented at a number of sites in the gravels of the 100-ft. terrace of
the Thames, and an exceptionally rich site is known in the lower
gravels of the Barnfield pit at Swanscombe. The eulture is also
found in the middle gravels of the 100-{t. terrace and at High Lodge
in Suffolle. There is at present some difference of opinion as to the
relative age of the various gealogical deposits concerned, though all
belang to the Mindel-Riss interglacial, and it has been suggested by
Oukley and M. D, Leakey in the report on the excavations ot
Jaywick, that the Clacton industries in the basal gravel of the
100-ft. terrace at Swanscombe are older than those in the sub-
merged channel at Clacton-on-Sea and Jaywick, which are regarded
as intermediate in time between the basal and the middle gravels
of the Thames 100-ft. terrace,

A re-examination of all the evidence suggests very strongly,
however, that (omitting the old Clactonian Stage 1, which is as yet
not very certain, as we have seen) the oldest stages of the Clactonian
culture of which we have really good evidenee nre those at Clacton-
an-Sen and Jaywick; that the industries in the basal gravel of the
100-1t. terrace of the Thames come next, while those of the middle
gravels of the 100-ft. terrace and of High Lodge come last.

This is based upon the view that the gravels which fill the sunk
channel st Clacton-on-Sea and Juywick were laid down when the
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sea-level relative to land was lower than it is today, at the very
beginning of the Mindel-Riss interglacial and before the melting of
the ice had raised the sea-level to a point much higher than at the
present duy, which we know happened at the height of the
interglacial.

The Clacton and Jaywick channel deposits would thus represent
the very beginning of the interglacial, and it is significant that there
is no evidence whatsoever of the presence of Hand-axe man at the
time that the Clacton submerged channel gravels were forming. In
other words, the interglacial had not been in existence long enough
for the arrival of Lower Acheulean man from Africa. The industry,
too, of the Clacton and Jaywick deposits is distinetly less specializned
and eruder than that from the basal gravels of the 100-ff. terrnce
of the Thames.

In order not to eause any confusion between the industry of
Clacton-Jaywick and the old Clactonian Stage 1 (as yet not fully
established), it would seem better to eall it simply Clactonian ‘A’
(0ld Clactonian 2).

As the interglacial developed, the sea-level rose in relation to the
land, and the basal gravels of the 100-ft. terrace were formed in
the Thames when it was graded into a much higher sea-level. The
industries in this busal gravel may be referred to as Clactonian *B*
(Old Clactonian 2a),

At Swanscombe the basal gravel has not, so far as T know,
vielded any Acheulean eulture hand-axes at all, although Clacto-
ninn ‘B’ specimens are present in tens of thousands. This seems to
show conclusively that the Clactonian culture is entirely distinet
from the Acheulean and not {as some have suggested) the waste
products of an Achenlean industry; for elsewhere, both in England
and Franee, deposits of geclogically the same age as the basal
gravel of the 100-ft. terrace have yielded pood Acheulean
assembloges.

A small typical series of Clactonian ‘B’ tools is illustrated in
fig. 12. These tool types include serapers, crude knives with eurved
backs recalling the much later Mousterian Audi points, small
triangular points, side, and end-scrapers, ete. All of these types are
constantly recurring features of the Clactonian ‘B’ stage of culture.

Over the basal gravels of the 100-ft, terrnoe at Swanscombe is
o layer of loam which contains a number of land snails and which
seems to represent the beginning of the decline of the interglacial,
when the sea-level was st its maximum and the waters of the river
s0 sluggish that no gravel was being carried, while silt and earth



Fig. 12. A series of Cluctoninn "B tools from the Lower gravel of the 100-ft.
terrice ot Swanssombe
{reduced to about §)
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were sited, especially under the influence of the tidal move-
ments. Above the loam-level are the middle gravels of the 100-ft.
terrace, formed presumably when the sea-level had just begun to
drop—thus rejuvenating the river —but at a fime when the actual
sea-level had not dropped so far as to make deposition upon the
100-t, terrace impossible.

In these middle gravels the predominant cultore is Middle
Acheulean, n stage of the Hand-axe culture which helongs

Fig. 18. A Cluetonian 'C° slde-soruper, recalling Inter Mousterinn forms
{reduced to §)

essentially, ns we have seen, to the second half of the Mindel-Riss
interglacial,

But these middle gravels also contain specimens which, by their
typology, do not seem to belong to the Middle Acheulean but which
are very similar indeed to the industry from High Lodge in Suffolk.
The High Lodge assemblage consists in the muin of developed
Clactonian tool types, with certain marked tendencies towards the
Mousterian culture (see Chapter VI) which suggests that the
Mousterian may have its roots in the developed Clactonian. How-
ever, nmong the High Lodge specimens there are also a number of
hand-axes which, in form, but not in technique of manufacture, recall
the Acheulean.

7
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In other words, it would seem as though the Clactoninn of High
Lodge (and of the middle gravels at Swanscombe) had been in-
fluenced by the contemporary presence of the Middle Acheulean
people, and had borrowed certain tool types, which are, however,
mude by n different technique. We may, I think, safely call the
Clactonian of the middle gravels of the 100-ft. terrace, and of High
Lodge, Clactonian Stage *C* (see fig. 18).

I have discussed the Clactonian sequence and the evidenece for
the age of the different stapes at some length, becuuse the views
I have expressed are different from these in other published works
on the subject, and it scems wise, therefore, to give reasons for
departing from the accepted interpretation.

Later derivatives of the Clactonian culture, such as the Tayscian
and the Mousterian, will be dealt with in other chapters,

The Clactonian culture, in the terms in which we have defined it,
is not confined to England, and certainly occurs in Germany and
Franee, but little has been published on the subjeet and it is one
that needs a great deal more careful study, The study of the
distribution of the true Clactonian culture is perhaps the most
urgent of all Palneolithic problems in Europe,

(i) The Hope Fountain Culture in Africa. In Africa there is no
evidence, so far, of the presence of the true Clactonian culture; the
misuse of the term Clacto-Abbevillean in North and South Africa
should not be allowed to confuse the issue and this question has
already been discussed earlier in this chapter.

There is, however, a very erude culture with certain superficial
resemblanees to the Clactonian in tool types which oecurs both in
East Africa and in Northern and Southern Rhodesin,

At Olorgesailie in Kenya, this culture (see fig. 14), which is in
process of being studied and has not yet been deseribed in detail,
occurs in the same geologieal deposits as Stage 4 of the Acheulean
phase of the Chelles-Acheul culture; i.e. it is contemparary with the
late Middle Acheulean during the Kanjeran pluvial. On the basis
of the pluvial-glacial correlation it is therefore rather later in time
than the culture from the middle gravels of the 100-ft, terraces at
Swanscombe. In the Rhodesias, industries which seem to belong
to the same culture have been named the Hope Fountain culture.
This enlture is found in situ in Northern Rhodesia in undisturbed
depaosits, where it is contempaorary with the Middle Acheulean, and
in superficial and rather disturbed deposits of the type site of the

Hope Fountain in Southern Rhodesin,
Too little is yet known about this erude culture to disouss its
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possible affinities with the Clactonian of Europe, but the possibility
will have to be considered as to whether it does not represent an
African varintion of the culture or of its derivative, the Tayacian,

=

or
Fig. 18. A series of tools of Hope Fountain lﬂmm (Moargesailie, Kenyn,
contempornry with the Ache culture
{reduved to §)

() The Soan and Anyathean Cultures of Asia. In Asia, during
the interglacial between the second and third glacintions of the
Himalayns and probably roughly contemporary with the Mindel-
Riss interglacial deposits which contain the Clactonian enlture in
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Europe, there is a culture to which the name of Soan has been
given, It is said to be contemporary with a stage of the Chelles-
Acheul culture, of apparently Middle Acheulean facies. In Burma,
at the same time, there was a culture which has been named
Anyathean. It is not yet possible to state with any certainty what
the affinities of these cultures are to any of the cultures of Furope
and Africa,

(k) The Choukoutien Culture of China. In the Far East at about
the same time, Peking man (see Chapter XI) was making a very
primitive eulture known as Choukouticninn, while in Java, there is
also evidence of a crude culture, at present ealled Patjitanian,
which has affinities with the Hand-axe culture,

It seems likely that the Soan, the Anyathean, the Choukoutien-
inn, and the Patjitunian are all local variants of a single primitive
Asian culture which was, in the earlier stages at least, contem-
porary with the Middle Acheulean phase of the Chelles-Acheul in
Europe and Afriea, as well as with the Clactonian of Europe and
the Hope Fountain eulture of Africa,

On the other hand, the later phases of the Soan culture have
marked similarities to the Levalloisian of Europe (see next chapter)
and it is not yet possible to say whether this was due to eulture
contact or to independent evolution,

To eonclude this chapter on the early Palaeolithie cultures, let us
summarize s follows:

The earliest known humanly made cultures are simple in the
extreme, and are represented by the Kafuan and Oldowan in

# Kfrica and by the pre-Chellean stone implements of Europe. Some
\/ufthnpm-ﬂhtﬂmn cultures described from Europe are open to
doubt, and it is best to group the earliest stone tools in the area
simply as pre-Chellean until much maore study has been carried out.

From the Oldowan of Africa emerges the great Hand-axe or
Chelles-Acheul culture, which was eentred in Africa, where its
evolution can best be studied, but which had outlying provinces
in South-west Europe and in Asin, as far east as India. The
Hand-uxe culture has an interrupted history in Europe, and
most of the evolutionary stages between the earliest part of
the Chellean phase and the beginning of the Acheulean phase are
missing,

The Clactoninn culture which was contemporary with the Early
and Middle Acheulean in parts of Europe, is a distinctive culture,

and much more work remains to be done on its evolution and
distribution. A somewhat compurable culture, the Hope Fountain,
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is found in East Central Africa, where it is also contemporary with
the Acheulean phase of the Hand-axe culture.

In the enst of Asin & eulture complex is slowly being revealed of
which the Soan is the best known element. It is too early yet to
say what is the relationship of this culture complex to either the
Chelles-Acheu] or the Clactonian eultures, Tt scems probable, and
this will be discussed furtber in a later chapter, that the East Asia
eulture complex is linked with the Pithecanthropus and Sinanthropus

type of man.
The table on p. 90 summarizes the Lower Palneolithic cultures

dealt with in this chapter,
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CHAPTER V1

The Middle Palaeolithic Cultures

15 the previous chapter we discussed the more important Stone '
Ago cultures of the Lower and Middle Pleistocene period under °)
the heading of Lower Palacolithic cultures. In the present chapter -
we shall deal with a group of cultures which, in fact, have their roots
in the closing stages of the Middle Pleistocene, but which {lourished,
for the most part, in the first half of the Upper Pleistocene, that is
to say, during the interglacial period between the Riss and Wiirm
glncistions and the interpluvial period between the Kanjeran and
Gumblian pluvials in Afriea, and the comparable period of time
i Asin.

(a) The Upper Stages of the Acheulean Phase of the Chellex- Acheul
Culdture in Europe. We have already seen in the last chapter that
the Middle Acheulean of Europe, which is divisible into several
stages, probably developed independently in Europe from an Early
Acheulean stage which was brought in from the African continent
and that at least one of the special developments of the Middle
Acheulean in Europe, the ‘5" twist ovate hand-nxe, was Inter earried
baek Lo Africa when the advancing glacintion drove the makers of
the eulture to seek warmer climates. We saw, too, that this 'S’
twist variant appears as an intrusive element in the late Middle
Acheulean of Africa, during the Kanjeran pluvial.

The Acheulean phase of the Chelles-Acheul culture reached its
final stages townrds the end of the Kanjeran pluvial in East and
Central Afriea, but in Europe we find that as the cold of the Riss
glacistion gave way to milder conditions, an Upper Acheulean
stage of the Chelles-Acheul culture appears in South-west Europe
and eontinues throughout the first part of the Riss-Wiirm inter-
glacial (see fig. 15). This fact suggests a migration into Europe of
people who had already developed an Upper Acheulean stage of
culture in Africa. In fact there is no evidence to suggest that the
Upper Acheulean of Europe was derived locally from the Middle
Acheulean of that continent, for there is n big hiatus between
the twa.

It is, of course, true that a large number of Middle Acheulean-
type hand-nxes and some cleavers are found in Europe in certain

i
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deposits which were formed during the Riss glaciation, and this
fact has led some authoritits to suggest that the makers of the
Middle Acheulean in Europe continued to live in the area during
the Riss glneintion. This is, however, exceedingly doubtful, and it

.r'. o

¥

Fig. 16. Very lute Acheolean hanid-nxes
1&111.\::] Lo about §)

is mueh more likely that the specimens so found simply represent
materinl that belongs to the previous interglacinl and that was
eaught up in the glacial deposits,

The Upper Acheulean of Europe is replaced after a time by a
culture known as Micoquinn (see p. 95), which appears to be the
result of a culture contact between the late Acheulean and the
Levalloisian.
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(b) The Levalloisian Culture in Europe. The carliest evidence of
the eulture which is known as Levalloisian in Furope is found in
deposits which were probably formed during the Riss glaciation.
Since there is no evidence of the presence of this culture during
the previous interglacial we cannot postulate that the specimens
of early Levalloisian enlture found in Riss glacial deposits belong
to the previous interglacial (as we have done with the Middle

Fig. 16. Levalloisinn flnke and tortolse oore
(reduced to §)

Acheulean specimens). Morcover, early Levalloisian assemblages
of implements oceur in deposits belonging to the Riss glaciation
under conditions which are suggestive of living-sites, so that on
the basis of available evidence it seems that these people, unlike
the Acheulean men, did, in fact, inhabit parts of Europe during
the Riss glaciation, but probably kept at some distance from the
edge of the actual jce-sheets,

The Levalloisian culture in its early stages is represented by
large flakes (sce fig. 16.4) struck from earefully prepared ‘tortoise
cores’ (see fig. 16H), which are also found. The fakes represent
simple tools blocked out on the core and then struck off by a single
blow. A proportion of these Levalloisian flakes have slight
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secondary flaking, in cases where the prepared flake that was
knocked off the tortoise core did not eome off quite in the shape
that the maker intended. A few of the Levalloisian flakes, too,

were made into rough side-serapers.

Fig. 17, Late Levallofsinn Lol and hand-axe
{reduced to about )

The eurly Levalloisinn of Europe hns o rather different distribu-
tion from that of the Middle Acheulean of the preceding inter-
glacial or that of the Upper Acheulean of the next, or Riss-Wiirm
interglacial, and it extends considerably farther to the north and
eist and much less to the south and west,
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When the niukers of the Upper Acheulean culture came to
Europe as the Riss glaciation receded, there was, for a time, an
overlap of the Levalloisian and the Upper Acheulean cultures,
which are found side by side in France and southern England
during the Riss-Wiirm interglacial. Presumably as a direct result
of this eulture contact we find some industries of the more evolved
Levalloisian of Europe in which the more typical Levalloisian
cultural elements are associated with hand-axes. These hand-nxes,
however, are in the main wor made by the Acheulean cylinder-
hammer technique, but by a step-flaking technique (sece fig. 17)
reminiseent of the workmanship on Levalloisian side-serapers. In
uther words, some of the makers of the more advanced stages of
the Levalloisian were influenced by the presence of an Upper
Acheulean culture to the extent of borrowing the hand-axe as a
tool type, but they made it by their own technigue.

Similar effects of culture contact ean be seen in many parts of
the world today. To give but one example: some African potters
who have been in contact with European culture make earthenware
eups and mugs which resemble their European prototypes in shape
and in use, but not in technique of manufacture.

As the Levalloisian culture developed in Europe, and particu-
larly at a stage known as Levalloisinn 4, there was a tendency to
modify the typieal tortoise cores into ecores from which long,
roughly parallel, blade flakes could be struck (see fig. 17).

Industries of the Levalloisian in Europe which include hand-axes
are sometimes referred to as Levalloisio-Acheulean,

(¢) The Micoquian Culture in Euwrope. As might be expected from
what we have just deseribed, another effect of the overlapping of
the Levalloisian and Upper Acheulean cultures in parts of South-
west Europe was that some of the makers of the Upper Acheulean
eulture were influenced by the Levalloisian. This resulted in the
culture known as the Micoquian, in which hand-axes with long,
narrow points predominate (see fig. 18)—hand-axes which were
most certninly made by men highly skilled in the use of the
cylinder-hammer technigue of the Acheuleans. But the other
elements of the Micoguian culture inelude prepared cores of the
‘tortoise core’ type as well as ‘Levallois-type’ flake tools, some
burins, and muany scrapers.

(d) The Tayacian Culture in Ewrope, A little-known but impor-
tant culture in France during the Riss-Wiirm interglacial is that
known ns Tayacian. Tt is a erude and simple culture with certain
elements which reeall the Clactonian, and it is probably best to
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regard it as a late degenerate derivative of the Clactonian, Strong
support for this view is given by the fact that during recent
excavations by Mademoiselle Henri-Martin at the Grotte de Fontéd-
chevade in France, a typical Tayacian eulture is underiain by a
level containing specimens which are truly Clactonian, suggesting
a direct evalution of one from the other (see fig, 10),

Fig. 18. A Mivoquinn hand-axe
(reduced to about §)

The Tayacian is important beesuse in these same excavations by
Mademaoiselle Henri-Martin fragments of two human skulls were
found in a hearth in the Tayacian level, These skulls and their
significance will be discussed in more detail in a later chapter. They

I‘givethnT_lj'mhnannddedintmt because they are the earlicst
fossil human remains so far found in France. If the skulls represent
the makers of the Tayacian culture (n matter which will be dis-
cussed later, see pp. 204-5) then the Tayacian would become one
of the very few Stone Age cultures of the Lower and Middle



Tayacian tools from La Micogue
b (reduced to about §)
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Palacolithie found in definite associntion with remaing of the men
who made them.

According to the Abbé Breuil, the Acheulean of Portugal was
considerably influenced by the Tayacian, and he frequently refers
to an Acheuleo-Tayacian eulture in that country.

In the previous chapter, a brief reference has been made to the
presence in parts of Afries of the erude Hope Fountain culture

Fig. 20. A Mousterian point snd side-scrnper
(reduced to nhout §)

conternporary with the Upper Acheulean during the Kanjeran
pluvial. It should therefore be mentioned that the Tayacian,
which in Europe is contemporary with the lste Upper Acheulean,
has certain resemblances to the Hope Fountain culture (compare
figs. 14 and 10).

(e) The Early Mousterian Culture of Europe. Towards the end of
the Riss-Wiirm interglacial there appears, in some of the eaves and
rock-shelters of Europe, o culture called Mousterian (see fig. 20),
which is, at the beginning, associnted with a warm-climate founn,

The Mousterian is the predominant culture of the human race
known as Neanderthal man (see Chapter X1), and because of its
association with this peculiarly brutish and well-known race of
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fossil an it has been studied in considernble detail. Moreover, it
is a culture which is found in the main—but not exclusively—in
rock-shelters in Europe, which makes it relatively easy to discover
and excavate living-sites and obtain not only good assemblages of
specimens, but easily interpreted evidenee of position in the culture
SequUEnce,

The early or, as it is sometimes called, the ‘warm’ Mousterian has
strong resemblances, in certain respects, to the Clactonian of High
Lodge, from which it was in all probability originally derived. That
is to say, it is perhaps o highly evolved and specinlized derivative
of the Clactonian, while the Tayacian is a degenerate offshoot of
the snme culture,

The Mousterian culture found with the Krapina skulls and in
association with a warm fauna—including Rhinoceros merki—is an
example of the early Mousterinn culture which in many ways recalls
the late Clactonian of High Lodge. There have even been sugges-
tions that the Krapina site may be as old as High Lodge (the end
of the Mindel-Riss interglacial), but the weight of the evidence
points rather to the end of the Riss-Wiirm interglacial. The enlture
found with the Ehringsdorf skull in Germany, in assoviation with
# warm fauna belonging to the very end of the Riss-Wiirm inter-
glucial has many resemblances to the late Clactonisn of High
Lodge, thus supporting the view that the early “warm’ Mousterinn
is a derivative of the Clactonian, The later stages of the Mousterian
aof Europe will be dealt with in the next chapter, for they belong
strietly to the Upper Palaeclithic period.

It should be noted here that there are o few writers who sugiest
that the term Upper Palacolithic should be eonfined to the Aurig-
nacian, Magdalenian, snd Solutrean cultures of Europe, but that
view is not accepted or followed in this biook (see introduction to
Chopter VI1),

Having briefly reviewed the Middle Palacolithic cultures that
oteur in Europe during the first part of the Upper Pleistocens (the
Riss-Wiirm interglacial), we must pass to the Middle Palneolithic
cultures of the African continent.

(f) The Late Upper Acheulean Culture in Africa. In parts of the
African continent the final stages of the Acheulean phase of the
Chelles-Acheul culture persist into the beginning of what we are
ealling the Upper Pleistocene period—that is to say, into the first
part of the interpluvial between the Kanjeran and the Gamblian,
This seems to be particularly true of the North African littoral,
which, in this respect, has a culture sequence much more like that
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found in South-west Furope than that of the rest of the African
continent, x

The late Acheulean of Kharga in Egypt probably also belongs to
this period, and the living-site is there concentrated around a series
of springs which apparently were in the process of drying up, but
which still produced water at a time when the elimate was begin-
ning to get drier. The late Acheulenn of Tunis and Moroceo
probably also belong to the last interpluvial,

~"(g) The Early and Middle Stages of the Sangoan Culture of Africa.
Towards the elose of the Knnjeran pluvial period, as the climnte
of a large part of Africa became increasingly dry, we find
that a culture appears in certuin parts of the continent of Afriea
to which the name of Sangoan has been given. It is with the
early stages of this culture that we are concerned in the present
chapter,

The early Sangoan is found in those parts of Central and South
Afrien which, for one reason or another, were still reasonably well
watered at o time when the rest of the continent was rapidly drying
up., Thus, in North Angola and the Congo, where the huge river
systems of the present day shrank to much smaller streams, there
appears to have always been some Hlow of water, even at the height
of the Kanjeran-Gamblian interpluvial,

Similarly, in the land surrounding Lake Victoria and along the
banks of such great rivers as the Zambesi, there was water available
ot 4 time when many other parts of Africa were uninhabitnble,
Naturally, gnme animals tended to concentrate in these areas where
they could still find grazing and water, and it was in these regions
that the early stage of the Sangoan culture was evolved by Stone
Age men who had gone thither partly to follow the animals upon
which they lived and partly becaunse they, too, had to have water
to drink.

A study of the early stages of the Sangoan eulture, in which
lurge and crude hand-axes and picks are nssocinted with a certain
number of much more evolved forms tending towards the Inter
lunee-head type, together with the use of the ‘prepured-core’
technigque, leads one to suspect that the roots of the Sangoan
culture will one day be traced to the South African variant of the
Chelles-Acheul culture. This, as we have already seen, was a
eulture in which the *prepared-core’ techinigue was being used ot
an early stage.

phically, too, it is not difficult to envisage a movement
from Africa into the well-watered regions of Angola and
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thence down the Zambesi and northwards into the Congo, and up
to the region of the Central African lakes.

The early and middle stages of the Sangoan culture belong
essentially to the dry interpluvial period before the onset of the
Gamblinn pluvial, and all except the very earliest stage belong to
what was formerly enlled the ‘Tumbian’ culture. This term has
been disearded in Africa, by agreement, because it had been used
loosely to cover a range of cultures extending from the end of the
Middle Pleistocene to Neolithie times, which had only one element
in common, the presence of lance-heads made of stone. We now
know that whereas these types first occur sparadically in the early
and middle stages of the 5 , they continued to be made and
used in much later times, and that by themseives they provide no
evidence of the enltural stage to which they belong.

There are many local variants of the early and middle stages of
the Sangoan, in exactly the same way that we find regional varia-
tions of the Chelles-Acheul culture, but the culture is charaeterized
everywhere by the association in any typical in situ assemblage of:

(1) Large crude picks and erude hand-axes reminiscent of the
early Chellean,

(2) Much more carefully made hand-nxes which, tuken individu-
ally, would be regarded as Acheulean.

{8) Large discoidal scrapers.

(4) A smll pro ion of lanceolate hand-axes and some netunl
lance-heads,

(5) The use of an evolved form of the ‘prepared-core” technique
which yielded trisngular points and also parallel-sided blade flakes.

(h) The Fauresmith Culture in Africa. During the same period
thatthnwlymdmiﬂdl:nngtﬁntﬂuwwmmﬂnhd
iuAngulumdtheﬂmgu.uweﬂuinth:mmndthﬂmtﬂl
African great lakes, another offshoot of the Hand-axe culture was
mhinginuﬂmtrqﬁmnouhlymmaﬂiﬂnﬂinpmﬂ
the Rhodesias and South Afriea.

In East Africa the culture is only found in deposits belonging
to the dry period between the Knnjmnlndthnﬂumhlhn pluvial,
mithmwmhythntthtmnfdhhﬂmﬁmhmnﬁmd to
high altitudes round such mountain masses as Mount Kenyn, the
Aberdare range, the Msu range, and Kilimanjaro (which even
m&nimyluﬁalhdnmhmntn!mhﬁﬂ}.mm
the hnnhuf:fwﬁvmmmmminthﬁcmnhinm:
areas.
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Farther south, the early stages of the Fauresmith culture nre to
be found in the areas near major rivers, in deposits of the inter-
pluvial period; but the culture persists, and its more evalved stnges
belong to the early part of the Gamblinn pluvial, and will be dis-
cussed in the next chapter.

The Fauresmith eulture, ns we have seen, has its origin in the
great Hand-axe culture in the same woy as the Sangoan, but it
differs from it in many ways, The typical tools of the Fauresmith
culture are flat and rather ovate hand-axes, small trinngular and
heart-shaped hand-axes, little pointed hand-axes, small and well-
made cleavers (see fig. 21) (true eleavers, os distinet from lorge
tranchet nxes, do not seem to occur in the Sangoan), numerous bolas
stones and a high percentage of flake tools made on flakes derived
from ‘prepared cores’,

The Kenya Fauresmith is at present regarded as being directly
derived from n contact between an incoming branch of the true
Levalloisian and o later stage of the Acheulean, On the other
hand, in South Afriea the evidence suggests that the Fauresmith
is a direct derivative of the later stages of the specinlized South
African Acheulean which had already developed the usc of the
‘prepared-core’ technique.

More recently, however, it has been shown that later stages of
the Achculean eulture in South Afrien (Stellenbosch 4 and &, ns
they are sometimes called) which belong, in time, to the closing
stages of the Kanjeran pluvial, already show n strong tendency
towards the true Fauresmith culture (they are certainly the origin
of the South Afriean Fauresmith), It is not impossible that the
Fuuresmith of East Africn may represent, in fact, a movement of 2
branch of the makers of the later South African Acheulean stage
of culture, into an area which already had its own indigenous
population of late Acheulean people. If this is the case, then it
would be simply a matter of chance that at about this time a
branch of the northern Levalloisian culture arrived in East Africa,
where the makers of the Fauresmith culture were also using the
‘prepared-core’ technique.

«  (#) The Tayacian Culture in North-west Africa. Some authoritics

- recognize the presence of n Tayacian eulture in Moroeco,! and if this
is the case, it most probably reached this area vin Portugal, across
the straits from the Therinn peninsula, since the Tayacian is
widely recognized in Portugal, Tt may be noted here that the Abbé

¥ Since writing this 1 hove visited Morocco and the evidenee for a Tayacian
culture there s not at all convincing,
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Breuil, in his table of the culture sequence, places the Tayacian as
contemporary with the early stages of the Hand-axe eulture, and
thus within the Lower Palacolithic, But this interpretation of the
evidenee does not appear to be whaolly sound, more particularly as
the same author would also place the Tayacian of Europe in the
Mindel-Riss placiation; an interpretation which I would not be
prepared to sccept as valid.

{7) The Early Stage of the Levalloisian Culture in Africa. So far as
the available evidence shows at present, the true Levalloisinn
eulture is confined, in Africa, to a small ares along the coast of
North-west Afrien and to the north-east and east, including Egypt
and the Nile Valley, Abyssinia, Somaliland, and East Africa. In
other words, except for a very limited area west of the Nile, in the
Kharga region, and for a coastal strip in North-west Afriea, it seems
to lie in an area bounded in the west by the Nile and in the south
by a line through the centre of Tanganyika. We will discuss the
enstern area first.

Within this area a true early stage of the Levalloisian culture
appears at the very end of the Kanjeran pluvial period and con-
tinues in suitable localities as, for example, in the arca near Lake
Vietorin and in parts of the Nile Valley, during the dry period
between the Kanjeran pluvial and the Gamblian pluvial, In other
words, on the basis of correlation with the European glacial
sequence, it appears in this special region of Africa towards the
close of the Riss glacintion and continues throughout the Riss-
Wiirm interglacial. Its evolution and its derivatives which existed
during the first part of the Gamblian pluvial period, will be
considered in the next chapter,

It should be noted here that some prehistorians who have no
special knowledge of this out-of-the-way corner of the African
eontinent still pussionately deny the presence of a true branch of
the European Levalloisian culture in Afriea. This view seems to be
due to the fact that, as we have seen, the later stages of the
Hand-axe culture in South Afriea have a eomparable ‘prepared-
core” technique, and these prehistorians prefer, therefore, to treat
what is here ealled the true Levalloisinn of East and North-east
Africa as merely o derivative of the South African manifestation
of the ‘prepared-core’ technique. Examined earefully, however,
this view cannot be sustained, and it seems certain that the arrival
of the Levalloisian calture, in its typical form, in this one corner
of Afriea can be traced to movements from the north via Palestine,
where the true Levalloisian was well developed.
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In the true Levalloisian of this corner of the African continent—
in which several distinct stages can be recognized—we find an
assemblage of artifacts—whether it be at Kharga or at Muguruk
in Kenya—which includes no hand-axe elements whatsoever, o
good array of tools made from flakes struck from prepared eores
with little or no marginal retouch, no bolus stones, and only a few
rare scrapers. Flakes showing evidence of the hlock-on-block
technique also occur.

In the western coastal zone of North Africa, Rulilmann and
others have recognized what they regard as a true Levalloisinn,
underlying the Aterian (see Chapter VII) which in this constal zone
is suid to be only represented by the more evolved stages of the
Aterinn, It is not vet clear whether the assemblages which are
attributed to the Levalloisian in this part of North Afriea are truly
Levalloisinn,? or whether they are more comparable to an early
stage of the Aterian. Since, however, these nuthors recognize an
early Levalloision in the same nrea, contemporary with the early
and middle Acheulean stages of eulture, we may for the moment
aceept the possibility that a true branch of the Levalloisian culture
oceurs here, It would appear to have no link with the branch of
the Levalloisian that came into Egypt and the Nile Valley and
thence to East Afrien vis Palestine, and it may have urrived from
Europe at o time when there was a land bridge at the western end
of the Mediterrunean, or across the narrow straits,

« (k) The Pseudo-Stillbay Culture of East Africa. In East Africa
there is & curious loeal culture which is geologically contempaorary
with the East African Fauresmith and early Levalloisian, to which
the name of Pseudo-Stillbay has been given, beeause certain of its
parer elements, Luken out of their context, could easily be mistaken
for specimens of the true Stillbay culture {stratigraphically much
lnter),

The Pseudo-Stillbay (see fig. 22) can only be regurded as a very
specialized loeal variant of the Levalloisian, and is characterized
by the assoeintion of three charncteristic types. These are:

(1) Small, thick-set trinngular points, seldom exeeeding one and
a half inches in length, made from flakes struck from small
‘prepared cores’ in the Levalloisian tradition, with the secondary
trimming confined to the upper face. In proportion to their size
these little triangular tools are always very thick and give a general
impression of crude workmanship.

i As b result of & recenit visit to N, Afrion I am satisficd that o Levalloisian
citlture does ocenr there,
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(2) A relatively small proportion of triangular points worked
earefully all over both faces, usually (but not always) with the
bulb of percussion carefully trimmed away, These look as though
thiey have been made by pressure flaking, but careful examination
shows that this is not the case.

{8) The presence of very rare, small hand-axes, seldom more
than three inches long.

~— (I} The Cultures of the Middle Palacolithic in Asia Minor. Whereas
it has been possible to make nse of the correlation between the
glacial and interglacial periods of Europe and the pluvial and
interpluvial periods in Africa in deciding upon which enltures to
diseuss in the present chapter, we are in some difficulty when we
turn to Asia Minor, since at present there is very little upon which
u time correlation cither with Europe, or with Africa, can be based.

Careful examination of the available evidence seems to suggest,
however, that the Tayacian, the Upper Acheulean, the Micoquian,
und Lower Levalloisio-Mousterinn stages of culture all fall within
the period, with the first two cultures belonging to the downward
half of the climatic curve of the period, the Micoquian coming at
the bottom of the curve, with the Levalloisio-Mousterian marking
u fresh rise in the curve, as the Wiirm glaciation of Europe and the
Gamblian pluvinl of Africa were approaching, This last eulture,
however, probably continued into the beginning of the next period.

(m) The Tayacian Culture of the Near East. The Tayacian is the
oldest of the Near Eastern Stone Age cultures which seem to be
within the period now under discussion. Tt does not differ signifi-
enntly from the Tayacian of the south of France and needs no
special comment, except to record that its stratigraphical position
beneath the Upper Acheulean and Micoquian is exactly the same
as in Burope, und that it is very crude, without any trace of

/i.nﬂuﬂm: from the Hand-axe culture,

(n) The Upper Acheulean of the Near East. The finul stages of
the Acheulean of this area are characterized by the presence of
o very large number (nearly two-thirds of the total) of small
implements other than hand-axes, made on flakes and including
many serapers and rough choppers as well as a few burins.

As we have already seen, serapers and other small flake tools
continually oceur in both the Chellean and Acheulean stoges of
Hand-axe culture elsewhere, so that their presence here is not of
itself signifieant, but the relative proportions seem to be highly
significant, for they suggest that the makers of the Upper Acheu-
leain in Palestine were developing in a cultural direction rather
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different from that taken by their fellows in other areas, It is
also probably of the very greatest significance that in this area
Upper Acheulean man had become a cave dweller, whereas in all
the other regions where this stage of culture is found, Acheulean
man scems to have preferred to live in open station sites, only
scldom occupying caves or rock-shelters as permanent homes,
though he occasionally took temporary shelter in them and left
a few implements behind.

W The Micoguian Culture of the Near East. The significance of
the two unusunl characteristies that we have just noted in the
Upper Acheulean of the Near East; the increase in the proportion
of small flake tools such as scrapers and burins, and the habit of
making use of caves and rock-shelters as permanent homes, becomes
more apparent when we study the next stage of evolution of the
Hund-axe culture in the same aren. This has been called by
Professor Garrod *Upper Acheulean (Micoquian)®, In other words,
this authority regards it as o further evolutionary stage of the
Upper Acheulean, but with affinities to the Micoquinn of Europe.

In fact, the Micoquian element is not very marked, and the
feature which most strongly charncterizes this final stage of the
Acheulean of the area is the still greater inerease in the proportion
of elements other than hand-axes, i.e. serapers, burins, choppers,
ete., together with the appearance of a type of tool which was later
to become one of the hall-morks of a new culture, the backed knife-
blade of the Chatelperron type.

It seerns not unreasonable to believe that we may perhaps have
evidenee here of the birth of the culture which used to be ealled
Lower Aurignacian, but which has since been renamed Chatel-
perronian, a culture whose origin has hitherto been obscure,

- (p) The Lower Levalloisio-Mousterian Culture. This eolture,
while of essentinlly Levalloisian affinities, has a very much higher
prapartion of its tools very carefully shaped by secondury chipping
than is the case of the more classical Levalloisian of Europe. In
this respect it much more closely resembles the Mousterian of
Europe nnd, ns we shall see in the next chapter, there is also
evidence in Europe of n Levalloisio-Mousterian which is contem-
porary with the more elassical Mousterinm,

In the Near Kast, the Levalloisio-Mousterian seems to start sl
about the time the so-called “warm® Mousterian appeared in Europe,
but the later stuges of the culture in Palestine continue and are
roughly contemporary with the classic Mousterian of the European
zone (see next chapter),
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(q) The Other Asiatic Cultures of this Period. Although the Soan,
Anyathian, and Choukoutienian cultures of North India, Burma,
and China, respectively (which have already been referred to in the
previous chapter), may have derivative stages which belong to the
period with which we are dealing in this chapter, the evidence is
not very clear, except in the ease of China, where the uppermost
levels of the Choukoutienian eculture would appear to belong, in
time, to the period which corresponds to the Riss-Wiirm interglacinl
in Europe.

In those parts of Indin where the later stages of the Acheulenn
culture occur, the evidence of age is almost non-existent, but the
probability is that the final stages of the Acheulean continued there
into the period covered by the present chapter.

To conclude this chapter we may summarize as follows:

In Europe, the period from the end of the Riss glacistion to the
beginning of the Wiirm glaciation was one during which Stone Age
man flourished exceedingly. The finnl stages of the Upper Acheulean
were replaced by a derivative culture known as the Micoquinn, in
which Levalloisian influences seem to be present.

The Levalloisian eulture itself spread over a wide area of Europe
and underwent a series of evolutionary stages. The early Mousterian
and the Tayacian, both probably derived from the Clactonian, also
appear on the seene for the first time.

In Africa, the Acheulean stages of the Hand-axe culture give
way, in the main, to two derivative caltures, the early stages of the
Sangoan and the Fauresmith, These two cultures occupy differcut
parts of the continent, and the areas chosen by ench group seem to
have been determined by geographieal considerations. In the carlier
part of the period there are occasional survivals of a very late stage
of the Acheulean culture, while in the north-east area and certainly
as far south as East Afriea the true Levalloisian of Europe appears
s an intrusive culture.

A specialized eulture known as the Pseudo-Stillbay has a limited
distribution and appears to be a loesl evolution from the early
Levalloisinn.

In the Near Eust the later stages of the Acheulean evolve along
rather unexpected lines to produce a culture in which small flake
tools composed of serapers, a few burins, and a few hacked blades
of Chatelperron type predominate over hand-axes. There is some
reason to believe that these, in fact, represent the birth of the
culture complex of which the Aurignacian, Chatelperroninn, and
Capsian are smong the ultimate derivatives. This culture, known



110 Adam’s Ancestors

for the present as ‘Upper Acheulean (Micoquian)' (although its
relationship to the Micoquian of Europe is not very great) is
suddenly replaced, at the end of the period under consideration, by
an early Levalloisio-Mousterian, which represents the arrival of o
new element, There is at present no clue as to what happened to
the former culture, which was rapidly losing its Hand-axe culture

Over the rest of Asia the evidence for this period is negligible,

The whole period is one of great impartance beenuse it witnessed
the birth of new cultural elements in each continent, which were
destined to affect the whole picture of the culture complex of the
Upper Palacolithie period,

]'}'he table opposite sets out the contents of the chapter graphi-
cally.
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CHAPTER VII

The Upper Palacolithic Cultures

1% the preceding cliapter we discussed a group of cultures, some
of which have their roots in the Lower Palaeolithie, but which
ocoupy the period roughly from the end of the Riss gluciation in
Europe to the beginning of the Wiirm glaciation and to a compar-
nble period in the geological time-seale in Afrion and Asia, These
eultures were grouped together as Middle Palaeolithie, and oceupy
the earlier part of the Upper Pleistocene period.

Before we proceed to discuss the cultures which 1 propose to
group together as Upper Palaeolithie, it will be necessary to discuss
these terms Middle and Upper Pulaeolithie further and to re-define
them. They were first used at a time when the study of Prehistory
was in its infaney, and it is no longer possible to employ them with
the meanings which they originally had.

The Stone Age, as a matter of convenience, is divided into
Palaealithic or Old Stone Age, Mesolithie or Middle Stone Age,!
and Neolithie or Newer Stone Age. The term Mesolithie was
interpolated between Palacolithic and Neolithic at a relatively
recent date, when it wns realized that there were o number of
Stone Age cultures which could not properly be elassed either ns
Palaeolithic or Neolithie, and which, in fuct, served to bridge the
gap between these two major divisions,

So far as the Palacolithic is concerned, this was divided into
Lower, Middle, and Upper Palaeolithic at a time when the sequence
of Stone Age cultures appeared to be very simple indeed, The term
Lower Palacolithic was taken to be prmhmﬂg synonymous with
* the Hand-axe culture, i.e, with the main divisions of Chellean and

i Acheulean, although its use was Ilater extended backwards to

" include what were called the pre-Chellean cultures. Some workers

{ treated the term Lower Palacolithic as being so completely synony-

- mous with the Hand-axe culture that they invented the somewhat

meaningless term of *pre-Palacolithic cultures® for cultures which
antedated the dawn of the Chellean.

Similarly, in those early days the term Middle Palueolithic was

! N.B, Where the term Middle Stone Age is used in I"imnh Africn, il is ¥oT
synonymous with the Mesalithio (see later).

112
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coufined to the Mousterian eulture and was, to all intents and
purposes, treated as a synonym. The term Upper Palneolithic was
used for the post-Mousterian Palaeolithic cultures of Europe, which
were known to be made by men of Homo sapiens type and was, to
all intents and purposes, confined to what are sometimes called “the
blade and burin cultures’,| -

These early and simple definitions of the divisions Lower, Middle,
and Upper Palaeolithic can no longer be aceepted, since it would
then be necessary to invent new terms to cover Palaeolithic cultures
whieh did not fit in with these definitions., For example, if we
aceepted the term Lower Palaeolithic as synonymous with the
Hand-axe culture, where could we place the Clactonian, which,
while demonstrably older than most of the stages of the Hand-sxe
culture, does not, itself, belong to this culture complex? Clearly,
since Palaeolithic in simple English means ‘Old Stone Age’, and
Lower Palaeolithie clearly refers to the earlier part of the Old Stone
Age, the Clactonian culturc must be classed in the Lower Palaeo-
lithic. This has, in fact, been done in Chapter V.,

Now, since some sort of dividing line must be drawn between
Lower and Middle Palaeolithie, it seemed better not to attempt to
make it coincide with the end of any particular culture, but rather
to make the division at a given point in the gealogical time-seale.

“As a matter of cdnvenience, therefore, the end of the Middle
Pleistoccne was taken. to_coincide with the end of the Lower
Palacolithic, and stages of a culture such as the Acheunlean, which
survived in some areas after this period, were grouped with the

i Palaeolithie, which, as we have seen, was o very important
period in Stone Age history, sinee it witnessed the birth of so many
new ideas. ‘The early, or ‘warm’ Mousterian and the Tayacian

\lgulvnd from the Clactominn. The Fauresmith, Sangoan, n_g
icoquian evolved from the Achealean. The Upper Acheulean in
ear East npparently gave rise to the roots of the Chatel-

perronian-Aurignacian complex, whﬂ%};&hh&d
just started towands the end of the Lower i saw its
main development during the Middle Palagolithic (as we have
defined it) and played a large part by means of culture contaet in
the evolution of some of the new cultures listed above.

Under the old definitions, ns we have seen shove, the term
Middle Palasolithic was treated as synonymous with the Mous-
terinn, but the term Mousterinnfitself was very loosely used, and
covered, nmong other eultures which we recognize today, the
Levalloisian, the Aterian, the older ‘warm' Mousterian, the elassical
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Mousterian, and the Levalloisio-Mousterinn hybrid eulture, The
term wis even used to describe the Sangoan, because that culture
included some specimens with a Levalloisian appearance,

Clearly, we ean no longer treat the term Middle Palaeolithic as
synonymous with Mousterian, and therefore in the preceding
chapters we have used it to cover the pultures of the period from
the end of the Riss glaciation to the beginning of the Wiirm. But
by so altering the meaning and re-defining this term we ean only
inelude in the Middle Palacolithic the early, or *warm’, Mousterian,
and all the rest of the Mousterian—coming as it does within the
period of the Wirm glaciation—will have to be included in the
Upper Palaeolithie.

This will appear revolutionary to many prehistorians who would
like to retain the Mousterinn in the Middle Palaeolithic. Let us
therefore see if this would be feasible in the light of our present,
much greater, knowledge of the Stone Ape of Europe, Asin, mnd
Affrica.

In East Afriea the equivalent of the Wiirm glaciation is the
Gamblian pluvial pesiod, and from the very beginning of this
period we have two cultures evolving side by side, one of which is
u so-ealled “blade and burin® culture and the other the Leval-
loisinn and some of its derivatives. We eould thus, on one hand,
have the Middle Palncolithic of Europe contemporary with the
Upper Palaeolithie in Kenya, while at the same time the Leval-
loisian elements in Kenyn, which are contemporary with the ‘blade
and burin® culture, would be classed ns Middle Palaeolithie, This,
in effect, would meun that in one and the same place we had
cultures side by side which we had to deseribe respectively as
Middle and Upper Palaeolithic!

Having thus defined the position and made it clear that in this
hook the term Upper Palseclithic is wor being used with the
limited meaning it used to have in the early days of Prehistory, we
can turn to a review of the Upper Palacolithic cultures,

(a) The *Cold’ Mousterian Culture of Europe. From the beginning
of the Wiirm glaciation until its closing stages, the dominant Stone
Age culture in Europe was the Mousterian, which, as we have seen
in the last chapter, had appeared upon the scene during the
preceding interglacinl period where it was associated with a warm-
climate fauna,

The Mousterinn proper was almost certninly derived from the
Clactonian, and in fact there would be some justification for calling
the ‘warm’ Mousterian ‘final’ Clactonian were it not for the fact that
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it is much more evolved than any of the other Cluctonian stages
known to us, so that it seems best to treat it as early Mousterian.

As we have seen, the early Mousterian was contemporary with
the later stages of the Levalloisian and also with the final stages of
the Acheulean and Micoquian, and inevitably there was a great
deal of influence upon the Mousterian by these other cultures, The
net result seems to huve been that different groups of Mousterian
people evolved their culture during the Wiirm glaciation along a
number of distinet lines. Some groups adhered to a form of culture
which derived straight from the so-called ‘warm’ Mousterian and
which shows no influence of either Acheulean or Levalloisian
elements, Thus the elassical Mousterian hus no hand-axe elements
nnd no Levalloisian elements.

On the other hand, the careful excavation by Peyrony of Le
Moustier itself (type site of this culture) has shown that the shelter
there was occupied at various times not only by the makers of the
elnssien] Mousterian culture, but also by what he calls Moustero-
Levalloisinn and Moustero-Acheuleo-Levalloisian, At many other
sites in France, too, we find that among the indostries formerly
classified ns Mousterian there are at least three distinet varia-
tions of the Mousterian culture to be recognized, One of these is
the classical Mousterinn, another is a Mousterinn with many
Levalloisinn elements but with scarcely any hand-axes, and the
third is n hasically Mousterian culture with strong elements both
of the Hand-axe and the Levalloisian cultures.

As regards this last group, it is not certain whether the hand-axe
element is due to an actual direet influence of the late Acheulean on
the Mousterinn, or whether it is due to the fuct that, during the
preceding period, part of the Levalloisinn culture had been much
affected by the Acheulean and had adopted hand-axes as a tool
type, so thut o contact between the Levalloisio-Acheulean and the
Mousterinn could scconnt for Peyrony's Moustero-Acheuleo-
Levalloisinn.

What is both significant and important to note is that the
hand-axes which occur in Acheuleo-Mousterian and Acheuleo-
Levalloisian industries are almost entirely made by a different
technique from that used by true Achenlean hand-axe makers, and
show no evidence of the cylinder-inmmer technique having been
employed.

The essential tool types of the elassical Mousterian are trisngular
points and side-serapers and & wide variety of utilized flakes. In
the Moustero-Levalloisian and the Moustero- Achenleo-Levalloisinn
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we find, in addition to these, a proportion of hand-axes, mostly
small and heart-shaped or triangular, a few rare burins, and a
number of toals of a type known as “Audi points'. The “Aundi point’
is & tool somewhat recalling n crude and large backed blade and
is, in fact, & crudely made ‘knife with blunt back”.

Before the evidence from other continents showed that, in fact,
true Chatelperron-type knife-blades had been invented elsewhere,
much earlier, it was thought that the ‘Audi point’ of France was
the parent of the backed blades of later cultures in the same area,
but this no longer seems likely.

During the first part of the period we are discussing, the greater
part of Europe, especially in the north, was too eold for any human
oceapation, and it was only as the ice-sheets retreated that some
of the later cultures moved northwards,

{b) The Chatelperronian Culture of Europe (formerly ealled Lower
Aurignacian), Towards the close of the Wirm glacintion there
arrived in South-west Europe a culture which is charascterized by
large backed blades made on large blade flukes, burins, and end-
serapers (see fig. 28), This colture differs markedly from any
of the Mousterian eultures, and replaces them rather suddenly;
it is now called the Chatelperronion, but for years it was
known as Lower Auripnacian, sinee it was believed to lead up to
the Aurignacian of Aurignae, which was then ecalled Middle
Aurignacian.

Unlike the Mousterinn enlture or any of its European variants,
which were all made by Neanderthal man (see Chapter XIJ, the
Chatelperronian was made by Homo sapiens.

We have seen in the last chapter that the so-called late Acheulean
(Micoquian) of Palestine and the Near East is of specinl interest
because its hand-axe elements are in very small proportion to the
rest of the assemblage, and it was suggested that the roots of the
Chatelperronian might, in fact, be found in this culture in the Near
Enst. It is therefore of special interest to note that whereas hand-
axes nre exceedingly rare in the Chatelperronian they are not
entirely missing. The fumous Combe Capelle skeleton, found with
the Chatelperronian (or former Lower Aurignacian) in Franee, had
s hand-axe buried with him, and although it is possible that the
Chatelperronian eulture makers had given up making and using the
hondd-axe ns n tool type (sinee they had invented other tools which
better served the purposes for which hand-nxes were generally
used) they still remembered their origin in o Hand-nxe culture and
used hand-nxes ns some kind of symbol or in ritual ceremonies.
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This idea need not be as far-fetched as ot first sounds, for we know
from modern native tribes that peoples who use iron for all normal

.35, Tool ¢ f the Chatelperraninn
. {udn,;::::lhnnt”

purposes sometimes use stone flakes and knives for ritunl purposes
such as circumeision.
It was with the coming of the Chatelperronian to Europe that

art first appeared (see Chapter VIII) as well as o regular use of
bone to make simple tools, such as awls for piercing leather.

9
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(¢) The Aurignacian Culture (formerly called Middle Aurigna-
cian). The Chatelperroninn is followed in South-west Europe by
the Aurignacian, while in South-eastern Europe (so far as the
available evidence shows) the Aurignacian succeeds directly upan
the Mousterian, without any intervening Chatelperronian  or
stmilar culture.

I, os seems likely, the Chatelperronian came into Europe from
Palestine, then sites will certainly, in due course, be found in
South-enst Europe, where the Chatelperronian occurs beneath the
Aurignacian.

But whereas we con only guess that the possible arigin of the
Chatelperroninn of South-west Europe was in Palestine, we have
ample proof that the Aurignacian came from that country. If the
distribution of the Aurignacian is plotted on a map, it is seen to
extend from Palestine and Syrin to the west coast of France. The
Aurignacian culture, like the Chatelperronian, includes among its
tool types some well-made backed blades, but they are in much
smaller numbers than in the Chatelperronian, and the charnecteris-
tics of the Aurignacian culture are the association of vast numbers
of high backed, keeled, and nosed serapers; end-serapers on long
blade flakes, numerous burins of many varieties, and a number
of blade flakes utilized ns knives but mostly without blunt hacks
(see fig. 24). There is also n considerable increase in the use of
bone and similar materinls for tools, while art developed very
considersbly (see Chapter VIII).

- d) The Solutrean Culture. This very interesting culture of South-
west and South Central Europe is characterized by leaf-shaped
tools worked over one or both faces by pressure flaking into what
may have been large, simple arrow-heads and javelin-heads, In
France, where it was first found, the Solutrean occurs in rather an
evolved form, but in South Central Europe earlicr stages have been
recognized. In addition to the special leaf-shaped tools which
are characteristic (sce fig, 25), the culture has burins, end-scrapers,
a few backed bludes, and elearly has affinities with the Aurignacian,

Its actual origin is, however, by no means clear yet, There are
some who believe that it may have evolved in South Central Europe
as n result of an Aurignacian group of people coming into contact
with o late Acheuleo-Mousterian group and being influenced by
them. There are others who regard it as a spontancous develop-
ment from a part of the Aurignacian. Either explapation scems
possible.

(¢) The Gravettian Culture (formerly called Upper Aurignaeian).
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The Solutrean eculture, which we have just dealt with, did not
ocoupy & very extensive nrea in Europe, and it was, in part at least,
contemporary with the later stages of the true Aurignacian

(formerly ealled Middle Aurignacian). In time, it also overlapped
the beginning of what used to be called the Upper Aurignacian,
now called Gravettian,

This enlture has all the appearance of being a derivative of the



The Upper Palacolithic Cultures 121

Chatelperronian, but so fur as Europe is concered, there seem to
be some stages missing in the evolution from Chatelperronian to
the Gravettian, This may well be due to our present incomplete

Fig. 26. 'Tool types of the Magdaleninn and Gravet
(reduced 1o §)

knowledge, and it would not be surprising if sites were found—out-
side the nrea of Aurignaciun dominance—where Chatelperronian
could be shown to evolve slowly into the true Gravettian.

In most ways the Gravettian can be regarded simply as a
refined and more highly evolved Chatelperroninn, with the large
Chatelperronian type of backed blade giving place to small,
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nurrow, parallel-sided backed blades, as well as to a variety of
specialized burins (see fig. 26). There is, however, another school
of thought which sees in the Gravettian culture evidence of a
migration into South Europe of a new group of people from the
African continent, and ecertninly the Gravettian hns some strong
resemblances to certain stages of the Capsian eulture in Africa.

(f) The Magdalenian Culture in Europe, Towards the very end
of the period which we are now considering there appeared in
Europe a culture which is ealled the Magdalenian, This culture
most certainly has its roots in the Aurignacian, and it is o culture
which is characterized, more than anything else, by the increase in
the earving of antler and bone and ivory for the making of harpoon-
heads (see Plate Tlz), arrow-heads, and many other things,
ineluding needles and awls.

It was also during the Magdalenian period that prehistorie art
in Europe reached its highest peak. A very large |11.uub-|:r of
evolutionary stages of the Mapdalenian culture are
und, ns the ice-sheets retreated, this eulture spread northwards,
following the reindeer herds.

Hoth on the evidence of representation in art and from the
excuvations of sites belonging to the later stages of this culture, we
know that the Magdalenian people, in addition to using eaves and
rock-shelters as their homes, also built erude huts; in part, perhaps,
for use in the summer, but also in arcas where there were fio caves
or shelters, as homes to live in all the year ronnd.

In addition to the extensive use of bone, antler, and ivory for
making both tools and weapons, the Magdalenions made use of
most of the tool types found in the Aurignacinn and Gravettinn
cultures, while they also had two other specinl types known, respec-
tively as “lames deaillées’ nnd *sinew frayers’. The former was in all
probability o fabricator, while the latter was almost certainly needed
for fruying animal sinews in preparing them for sewing leather.

Sinew frayers have seldom, ifever, been deseribed in the literature
of the Mapdalenian eulture, but an examination of unclnssified
specimens from type sites shows that this tool, which also oceurs in
East Africa ot about the same time, is well represented st some

sites.

(g) The Cresswellian Culture. A regionul offshoot of the Gravet-
tinn culture extended into parts of England during the closing
stages of the Pleistocene, and it is regarded as sufficiently distinet
to be given a separate name, derived from the site where it was
first recognized, Cresswell Crags, in Derbyshire,
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AFRICA

When we turn to the African continent we find that the com-
plexity of cultures, which is a feature of all the Upper Palacolithic,
is such that it will be necessary to divide our survey and discuss
different regions of the continent separately.

NONTH-WEST AFRICA

~ () The Aterian Culture. This enlture was formerly known simply
us the Mousterian of North Africa, but that name was applied to
it at o time when the main distinetions between Mousterian and
Levalloisian were still not elurified and when the Levalloisian of
Furope was itself usually deseribed as Mousterian. Then, in 1920,
Reygasse gave the new distinetive name of Aterian to this culture,
having recognized that it contained many elements which had no
counterpart in the classienl Mousterinn. The name has gradunlly
heen accepted more and more generally and the culture itself has
been divided into & number of stages as well as regionul phases.

As Miss Caton-Thompson has shown in bher 1840 study of the
Aterian, this culture is characterized by the presence of tanged
points (unmistakable arrow-heads), and spear blades up to nine
inches long, in association with other elements, such ns side and
end-serapers and a very high proportion of prepared cores of
genernl Levalloisian type (see fig. 27).

If we were certain that the origin of the Aterinn was to be sought
for in the European continent, then we should, in terms of modern
knowledge, bave to seek its roots more in the Levalloisian or
perhaps in the Levalloisio-Mousterian of South-west Europe than
in the Mousterian. But we have already scen in earlier parts of
this book that the Levalloisinn culture was not the only one to
evolve a highly developed prepared-core technique, and that the
Sangoan (which, incidentally, was also once lnbelled Mousterian)
has in fact a great many of the essential elements of the Aterian.
This is particularly true of the later stages of the Sangoan and of
its derivative, the Lupemban, which will be discussed later in this
chapter.

If we examine the genernl distribution of the Aterian and its
evolutionary stages we find that it is much more widespread, as
well us appearing earlier, in North-west Africa than elsewhere along
the northern coastal strip, although evolved and Inter stages of the
culture eventually reach Egypt.

Sinee there is considerable doubt as to whether there was a land
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bridge linking North-west Africa with Europe after the Riss
glaciation, it becomes almost impossible to seek an origin for the
Aterinn in Europe unless we postulate that it was derived from
a very early stage of the European Levalloisinn which crossed into
North Africa before the Riss-Wirm interglacial. 1t is equally un-
likely that it has its origin in a movement westwards from Egypt,
since there is no early Aterian in the eastern part of the region
in which this enlture occurs.

We may, therefore, feel justified in examining the possibilitics
that the Atérian has no direct connexion with the Mousterian or
Levalloisian of Europe at all, but is an indigenous African culture,
with its roots in some elder African culture.

We know that during the Kanjeran-Gamblian interpluvial (the
Hiss-Wiirm interglacial) the Sangoan was very widely spread over
the vast regions to the south of the Sahara, including the Congo,
Uganda, and Angoln. We believe that in Africa, during this

iod, the Sahara was probubly considernbly drier than it is today
and would therefore have proved an effective barrier to n migration
northwards. But as the change of elimate which gave rise to the
Wiirm glaciation in Europe and the Gamblian pluvial in Africa set
in, the Sahara would once again gradually have ceased to present a
barrier to migration, and it would have been very easy for a branch
of the evolved Sangoan to start to move up into Moroceo and
Tunisin and give rise to the Aterian. It is therefore of the utmost
importance to see what similaritics we can find between the later
stages of the Sangoan and the Aterian,

In point of fact, the resemblances are remarkable, The prepared
cores of the Aterian are indistinguishable from those of the later
Sangoan; both cultures have a proportion of lhiand-axe types
surviving; both have the long pointed lance-hends carefully worked
over both faces (the Upper Sangoan has these in much higher
proportion than the Aterian), while the tanged points of the
Lupemban, a derivative of the Sangoan occurring in Angola and
the southern Congo, provide an exact parallel to the points of the
Aterian, Both cultures also have a few small, leaf-shaped, biface
tools recalling the Solutrean of Europe or the Stillbay of East and
South Africa.

(#) The True Mousterian. In discussing the Aterian culture earlier
in this chapter, the view has been expressed that a true Mousterian
muy not perhaps oceur in the same area, and that all of what has
been classed as North African Mousterian is in reality Aterian in
one or another of its many stages and regional variations. At the
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same time it is essentinl to note that some authors who are conver-
sant with the Aterian still maintain strongly that the Aterian is
preceded along the coastal zone of North-west Africa to the west
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by a true Mousterinn without Aterian elements.! If this view is
correet, then it does not necessarily invalidate the view that the
Aterian proper has origins in the south and not in the north, for
it is only outlying and developed stages of the Aterian that are
recorded from the coastal zone where the suggested true Mousterinn
is said to occur. It seems more likely, however, that a fuller study
of this coastal Mousterian will show it to be a regional variant of
the early Aterian.

(j) The Oranian Culture (or Ibero-Maurusian). The Aterinn
eulture, in its final stages, wns probably the contemporary of both
the Oranian (sometimes ealled Thero-Maurusian) and the Capsian,
but these three cultures (all of which belong in time to the closing
stages of the Pleistocene in North-west Afriea) mainly occupied
different regional zones, and their true relationship in time, one to
another, still needs a great deal more elucidation.

The Oranian is in the main confined to the coastal zone of Algerin
and Tunis, and it includes nmong its tool types backed blades, end-
scrapers, micro-burins, crescents, and a variety of geomeltric micro-
liths which appear to link it with the upper stages of the Capsian
enlture of the interior zone of the snme part of North-west Afrvica.

While some writers consider that the miero-burins and geometrie

forms are indicative of a Mesolithie rather than an Upper Palaeo-
lithic age, the stratigraphical evidence seems to indicate that, ot
least in its earlier stages, it belongs to the closing stages of the
Pleistocene and was probably contemporary with the later stages
of the Magdalenian in Europe. Stratigraphically, it is known to be
later than the Middle Aterinn, but it i= probably contemporary
with the Late Aterian,
v (k) The Capsian Cultwre.? This culture is in the main confined to
the interior of Algeria, and differs from the Oranian in baving &
much higher proportion of backed blndes, an extensive use of bone
for awls, and the presence of a fair proportion of true burins which
are less common in the Oranian. A preat controversy hos raged for
many years, and still rages, both over the age of the Capsian culture
and as to whether an Early or Lower Capsian exists or not.

For some, the mere fact that the clossical Capsian contains
micro-buring and mony geometric implements, such as erescents
and trinngles, is regarded as ample evidence that the eulture is

i As o result of my recent visit to N, Afrien my doobts ns to the i
of i true Monsterinn there have not deereased. Much, if not all, of what is
rafled Mousterian appears to be nearer to the Levallolsian.

1t See Appeendic.



The Upper Palaeolithie Culliures 127

Mesolithic and does not belong to the Upper Palaeolithie, This
view seems to be based, in the main, on an out-moded point of view
which treats the term ‘Upper Palacolithic' as synonymous with the
so-called *blade and burin’ cultures of Europe and which uses the
Prehistory of Europe as the yardstick by which all other cultures
in other continents must be mensured.

Since micro-burins and geometrie tools first appear in Europe in
the Mesolithic, any culture which has these clements—so the
argument goes—must be labelled as Mesolithic ar later. This view
tends to ignore the evidence of stratigraphy and fauna, both of
which seem to indicate clearly that the Capsian of North Africa
starts in the closing stages of the Pleistocene and therefore should
runk as Upper Palseolithic just as much as the later Magdalenian,

There is also some—albeit disputed—evidence that an early
Capsian oceurs in North Afriea which is probably as old, at least, as
the Middle Aurignacian of Europe, and those who oppose this view
most strongly do so on the ground that it cannot be o true early
Capsian as it includes microlithic clements. As we shall see later
in this chapter, the presence or absenee of miecroliths is no eriterion
of age in the African continent, whatever it may be in Europe,

We must next turn to the Upper Palacolithic of Egypt.

EGYPT

(1) The Sebilian Culture of Egypt. The Sebilinn enlture, first
found st Sebil by Vignard, and later shown to have an extensive
range elsewhere in Egypt, has its roots in the Levalloisinn, and
three distinct stages—Lower, Middle, and Upper Sehilinn—are

Owing to the essentially microlithic character of the Inter stages
of this culture, there are many who have refused to regard it as of
Upper Palneolithic age, but the recent review of the evidence by
Miss Caton-Thompson leaves little room for doubt that even the
Upper Sebilian should be regarded as contemporary with the later
stages of Upper Paloeolithie of Europe,

The Sebilian sequence demonstrates a slow and gradunl change
from n Levalloisian to a very specialized microlithie culture, in
which micro-burins play o very important part. An interesting
feature is that the whole eulture is mainly based upon a prepared-
core technique, and that even its mierolithic elements nre made
from flakes mostly pmdunﬂdﬁumvuylmﬂpmpumdmmd
seldom from true blade cores. Another characteristic of the
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Sehilinn is the use of deliberately broken or snapped flakes, and
the widespread habit of trimming away the bulbar end of the flukes
used for tools.
< (m) The Levalloisio-Khargan and the Khargan Cultures. These
cultures are in some respects similar to the Sebilian, but with
predominantly round rather than angular forms of flakes and with
evidence of being derived from a Levalloisian. The use of deliber-
ately snapped flakes is an important charscteristic of the Khargan,
corresponding to the similar development in the Middle Sebilian.
(n) The Late Aterian Culture, Whereas the earlier stages of the
Aterian eulture are missing in Egypt, there seems to have been an
invasion by a very late and somewhat specinlized branch of the
Aterian culture towards the end of the Upper Palacolithie period.
From Egypt we must proceed to East Africa to study the next
important region where the development of the Upper Palacolithic
eultures is well exemplified.

EAST AFRICA AND THE SUDAN

In the East African zone we find the contemporary and parallel
evolution of three distinet cultural elements. These are: (1) the
Kenya Capsian (formerly called Kenyn Aurignacian); (2) the
Developed Levalloisian and its derivatives the Stillbay and
Magosian; (8) the later stages of the Sangoan (formerly ealled
Middle Tumbian},

« (0) The Kenya Capsian Culture. Whereas the available evidence
coneerning the Capsian culture in North-west Africa suggests that
it appears towards the closing stages of the Upper Pleistocene (and
continues in derived forms right through to Neolithic times), the
position in East Africa is very different,

From the very beginning of the Gamblian pluvial period there
appears a very well-developed culture (see fig. 28) in which the
dominant tool types are: (a) bocked blades; (b) end-scrapers; ()
burins of many forms; (d) sinew frayers; (¢) erescents; and (f)
trinngular fabricators. The cores are all of the true blade-core
type. Some of the blades show faceted striking platforms, but
these should not be confused with the faceted striking platforms
found on flakes derived from prepared cores of the Levalloisian
type. The presence of long blades from blade cores with fuceted
striking platforms can be shown, by a study of the cores, to be due
to the fact that a core from which n series of blades had been struck
in one direction was often then turned through a right angle and
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further bindes struck off, with the fluted surface, from which the

first series of blades were derived, used as a striking platform.
The Kenya Capsinn passes through a long series of evolutionary

stages, starting with Lower Kenya Capsinan and followed by Upper

Fig. 28, Tool types of the Upper Kenya Capsian
{reduced to abaut §)
Kenya Capsian; of which phases (a), (b), and (¢), are the best
known.
Unlike the Capsian of North Africa, which is mainly to be found
in surface sites, in shell mounds, and at little depth in rock-shelters,
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the Kenya Capsian is known both from well-stratified geological
deposits of the Gamblian pluvial, from many high-level beaches of
lnkes formed during the different maxima of the Gamblian pluvial,
and also from very well-stratified deposits in roek-shelters. For
instanece, the Lower Kenyn Capsian oceurs in o rolled eondition in
i 510-1t. beach of the second maximum of the Gamblian pluvial as
well as in o less rolled condition in a T10-ft. beach of the first
Gamblian maximum, and in quite unrolled condition in lake silts
lnid down during the first maximum of the Gamblian pluvial.

The Upper Kenyn Capsian of phases (a) and (b) are to be found
in geological deposits of the second maximum of the Gamblian
pluvial and also resting upon the beaches of that period. Phase (a)
coincided with the highest lake levels of this maximum, while
phase (b) followed while the lake was grodually {nlling. Silts and
clays of the third maximum overlie old land surfaces with phase (b)
nssemblages. Phase (¢) of the Upper Kenya Capsian was contem-
porary with the third maximum of the Gamblian pluvial and its
decline.

Thus, if we accept the glacial-pluvinl correlation hypothesis, the
Kenyn Capsian is very considerably older than the North African
Capsian or the Chutelperronian of Enrope and is only a little lnter
in the time-seale than the curious late Acheolean (Micoguian) of
Palestine in which backed blades and burins oceur and which we
have postulated as the eulture which gave rise to all the Aurigna-
cian, Chatelperronian, and Capsian cultures,

It scems distinetly possible thut the Lower Kenys Capsian
srrived in East Africa via Arabia, from Palestine, and that doring
the Wiirm glacintion (Gamblian pluvial) there may have been o
land bridge across the southern end of the Red Sea linking Arabia
with the Somalins. This is at - present purely an hypothesis, but one
which deserves closer in

Similarities between the fossil Immn of the Lower and Middle
Pleistocene in East Afriea and the Siwalik deposits in India cer-
tainly suggest that such o land bridge during the earlier part of the
Pleistocene existed; and the lowering of the sea-level during the
Wilrm glaciation may well have had a similar result.

(p) A Late Degenerate Stage aof the Sangoan Culture in the Sudan.
A recently published paper indicates the presence of a crude
culture, with general similarities to the Levalloisinn, at Singn in the
Sudan. The illustrations tend to sugpest that this may in fact be
s degenerate form of late Sangoan. Further work is needed.

() The East African Developed Levalloisian Culture, Throughout
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the period of the Gamblian pluvial, while, as we have seen, the
Kenya Capsian was gradually evolving, the Developed Levalloisian,
followed by its derivative, the Kenya Stillbay, were present and
contemporancous with the Capsian,

The Developed Levalloisian, which is a direct derivative of the
early Levalloisian of the same area, which was dealt with in the
lust chapter, is found in geological deposits of the first maximum
of the Gamblian pluvial. It is echaracterized by typical Levalloisian
cores, points, large Levallois flakes with little or no retouch, and
a eertain pumber of trinngular points strangly recalling the classical
Mousterian, but made from fakes with well-faceted striking plat-
forms derived from Levallois cores. The majority of these points
are only worked on one face, but a few have a little retouch on
the lower, or main, flake surface. A wide variety of materials were
used, and the best industries of this stage are made in obsidian and
chert, the erudest in coarse lavas and quartzite.

(r) The Proto-Stillbay and the Kenya Stillbay Cultures. We may
treat these two together, for in fact the Proto-Stillbay is nothing
but a very early stage of the true Stillbay. (It should not be con-
fused with the Pseudo-Stillbay. See last chapter.) The Stillbay
evolves directly out of the Developed Levalloisian of this ares and
is distinguished by the following differences: (1) a deeline in the
use of side-serapers and a substitution of end-serapers; (2) a mueh
higher proportion of trisngular points having retouch on both
upper and lower face; (8) a few of the points so earefully worked
all over that all trace of the bulb of percussion has been removed.
The Kenya Stillbay extends northwards into Abyssinia (sce fig. 29).

In the later stages of the Stillbay (but not in the Proto or early
Stillbay) a small number of backed blades, lunates, and burins also
occur, suggesting a borrowing of ideas from the Upper Kenya
Capsinn people.

The Proto-Stillbay occurs in geological deposits of the second
Gamblinn maximum and the Stillbay proper in those of the third
maximum.,

+v(#) The Magosian Culture. At the very end of the decline of the
third maximum of the Gamblian pluvial, and continuing into the
dry period which followed, we find the Magosian culture; always at
sites where deep rock poals, or tectonic springs, or rivers rising in
high eountry provided a certain amount of water in an otherwise
drying-up country.

The Magosian is really a debased form of the Stillbay (see fig. 80),
but with the true Stillbay bifacial points becoming very scarce and
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being replaced by very small triangular points and lozenge-shaped
bifacially worked specimens. The proportion of lunates, end-
scrapers, and burins is also much higher than in the Stillbay proper.
< (t) The Upper and Final Sangoan (formerly called Middle Tum-
bian). In parts of East Afriea, and more particularly in the area on
the east side of Lake Victoria, there is an overlap of the Kenyva
Capsian and the Upper Sangoan (see fig. 81), while in those parts
of East Africa that lie to the west of the Nile and throughout
Uganda there is no evidenee that the Upper Kenya Capsian ever
penetrated; there, the Upper and Final Sangoan are contemporary
first with the Developed Levalloisian and later with the Stillbay.

Towards the end of this period there is a eulture formerly called
‘Upper Tumbian’, which is at present little known but which
appears to be a late offshoot of the Upper Sangonan and which,
when properly studied, might have to be given a distinetive name.
It was probably contemporary, in the region round Lake Victoria,
with the Magosian of drier areas,

We must next turn to the Upper Palaeolithic cultures of the
region which embraces the Rhodesins,

THE RHODESIAS

(u) The Rhodesian Upper Sangoan and the Bembesi Cultures, The
former is a local variant of the Sangoan which occurs in deposits
belonging to the first maximum of the Gamblian pluvial and the
dry period before the second maximum. The Bembesi culture is o
variant of the Upper Sangoan and is found in Southern Rhodesin.

(v) The Rhodesian Proto-Stillbay Culture. The true Levalloisian
of Egypt, the Nile, and of East Africa as far south as Tanganyika,
never seems to have penetrated to the Rhodesias (see Chapter VI),
and the Upper Sungoan is followed by the Rhodesian Proto-Stillbay
in both the Rhodesias. It belongs, mainly, to the semi-arid period
between the second and third maxima of the Gamblian pluvial,
but also occurs in the vicinity of the great rivers during the third
maximum of the pluvial. '

(w) The Rhodesian Stillbay and the Rhodesian Magosian Cultures,
These are merely local variants of the East African equivalents and
have the same relative positions in the time-seale,

The next region which must be dealt with is the Congo and the
northern purt of Angola. This is & region of great rivers and
extensive forest, and it is ecologically very different from most of
the other parts of Africa.
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THE CONGO AND ANGOLA

= (&) The Upper and Final Sangoan Cultures, In the Congo, for o
long time, all the various stages of the Sangoan. s well as some of
the later cultures, were classified together as Tumbian and regarded
as Neolithic. Subsequently, as the result of the work of Jacques,
Breuil, Cabu, and Lowe, it was realized that many different stages
existed in the ares, some of them of considerable antiquity,
and the names of Djockocian, Tshitolean, and Lupemban were
eained,

Subsequently, work in northern Angola revealed that there was
# direct evolutionary sequence from the main stages of the early
Sangoan to a stage which in the old parlance would have been
called Middle Tumbian, and it was suggested that the eultural
term Sangoan should be employed for the various stages up to
and including this stage (see Chapter VIJ.

The Upper Palseolithic period (with which we nre dealing in the
present chapter) saw the evolution of what we now term Upper and
Final Sangoan. These stages are characterized in the Congo and
northern Angola by the vast numbers of beautifully made lance-
heads nnd less well-made picks, in association with n number of
eruder forms which were eommon in the earlier Sangoan, such as
large discoidal scrapers, some hand-axes, and a very high develop-
ment of the tortaise-core technique. This beeame developed to a
point where the cores, taken out of their context, as well as the
Hnkes derived from them, would unhesitutingly be attributed to
a Levalloisinn eulture,

() The Lupemban Culture, Towards the close of the Gamblian
pluvial the Final Sangosn gives way to a derived culture which
includes among its characteristic tools tanged points, many pre-
pared cores of a type which, taken alone, would be classed as
Levalloisinn, numerous small bifacial lance-heads and picks, and
& small proportion of backed blades, trapezoidal forms and cres-
cents, The Lupemban as known at present is more evolved than
the carly Aterian of North Afrien, but it seems distinetly possible
that both these cultures, with their many similarities, muy have
originated from a common side branch of the Sangoan culture
somewhere in the northern part of the Conge, where our knowledge
of Stone Age cultures is still very limited.

Finally, ns far as Africa is concerned, we must turn our

attention to South Africa before we examine the position in
Asin,
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SOUTH AFRICA

In South Africa the term ‘Middle Stone Age’ has been used as
4 sort of ‘omnibus term’ to embrace a whole series of cultures, the
stratigraphical and cultural inter-relationship of which is still far
from fully worked out. The term itself is dt any rate a most
unsatisfactory one, for Middle Stone Age is an English translation
of *Mesolithi¢’, and would therefore seem to imply that all the
so-called ‘Middle Stone Age' cultures of South Africa were post-
Upper Palseolithic in date, Actually, there is good reason to
believe that a part, at least, of the so-called “Middle Stone A’
culture of South Africa belongs truly to the Upper Palacolithic
period as we have defined it, though not, of course, to the ‘Upper
Palacolithic eultures’ as the term was once used to cover exclu-
sively the so-called ‘blade and burin' eultures.

The term Middle Stone Age as used in South Afriea is also
unsatisfactory from another point of view, because some writers
have treated it as though it were synonymous with a very dilferent
term, Middle Palaeclithic, simply because in the early days of
Prehistory, when the term Middle Palacolithic was first coined, the
‘Mousterian’ (used in its widest sense to include the Levalloisian)
was then the only culture put into the Middle Palacolithie, and
the so-called Middle Stone Age cultures of South Afriea were seen
to have certain similarities with Moustero-Levalloisian types.

Such lack of cleir definition of terms has led to a great deal of
confusion as to the true significance and position of what the South
African prehistorians call the Middle Stone Age.

It is very mislending as we have seen earlier, to use terms which
have n ‘time significance’ such as ‘Upper Palaeolithic’ or “Middle
Stone Age' as though they had a cultural significance, for when
other contemporary cultures are found that do not fit into the
cultural definition that has been given to a term which should
signify a time-stage, the issue becomes very confused,

—(3) The Late Fauresmith Culture, We have already seen in the
previous chapter that a culture called the Fauresmith emerged as
one of the derivatives of the earlier Hand-axe culture, towards the
end of Middle Palueolithie times, in South Africa. It is a culture
characterized by an association of many small hand-axes with
numerous unifacial flake-tools made by the prepared-core technique,
and very closely parallel to the Levalloisian of Europe. We have
shown that there is renson to believe, however, that the special
development of the prepared-core technique in South Africa has
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no connexion with the Levalloisian of Europe but was an
independent parallel evolution.

During the period which we are now considering, the Upper

Palaeolithic—the period from the beginning of the Wiirm glacia-
tion in Eurcpe (the Gamblian pluvial in Africa) to the end of the
Pleistocene—some late stages of the Fauresmith culture seem to
have survived in South Africa, with a tendency for the hand-axe
element to become smaller and more rare,
« (aa) The Stillbay Culture. The Stillbny culture was first recog-
nized and given its nnme in South Africa, but, as we have seen,
regional variations oecur in other parts of the continent. The
South African Stillbay seems to belong to a fairly late period in
the Upper Palneolithie, but is, nevertheless, most probably truly
Upper Palnpeolithic in age, although its final stapes may extend
into the post-Pleistocene.

ibb) The Mazelspoort, Mossel Bay, Howicsonspoort, Modderpoort,
Koeningse, Glen Grey, Pietersberg, and Cape Flats Cultures, Under
the omnibus term of *Middle Stone Age cultures' the above and
sundry other eultures have been named in South Africa, and it
serms impossible in the present state of knowledge to sort out the
relutionships of each to the other, or to determine to what extent
they nre sepurate and distinet cultures or merely regional variants
of one or the other within the group.

Some of these cultures would seem to be nothing more than loeal
variants of the Stillbay; others may be direct specialized deriva-
tives of the Fauresmith, while there is also a possibility that the
influence of the Lupemban of Angola (itself a derivative, as we
have seen, of the Sangoan) may not be wholly absent, This possi-
bility is suggested by the tanged points of Noordhoek, which are
associated with a variety of other tool types which also ocour in
the Lupemban, such us backed blades, lunates, and *spear-points’,

(o) The So-called *Tugela Industry’ of Natal. Under the name of
the “Tugela industry’ several very interesting assemblages of imple-
ments from the Natal coast have been deseribed. I examined s
representative selection of these in South Afriea and have sinee had
o further series sent to me for study, and I am convineed that this
*Tugeln industry” represents a variant of the Upper Sangoan. The
presence of an Upper Sangoan variant on the Natal coast raises an
interesting problem of distribution. It seems likely that a branch
of the Sangoan people followed the Zambezi river to the sea and
then sprend southwards along the coast, but never extended far
inland in South Africa. It is interesting to note, however, that
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Wayland, who found the original Sangoan at Sango Bay in Uganda
(from which the eulture got its name), has recently reported n
Sangoan variant in Bechuanaland.

— (dd) The South African Magosian. We have alrendy seen that in
Kast Africa and the Rhodesins, variants of the Magosian culture are
to be found at the very close of the Pleistocene period, and recently
the occurrence of this culture has also been noted in South Africa.
It is not yet elear, however, whether the South African Magosian
represents a local derivative from the local Stillbay or whether it
is, in fact, evidence of a movement sputhwards of the Magosian
culture from the Rhodesias,

If it is & local derivative from the South African late Stillbay,
then it is probably post-Pleistocene in age, but it may well be
found to be due to a southward movement of the Rhodesinn
Stillbay, in which case it may perhaps prove to be contemporary
with the Inte Stillbay of the Cape and of Upper Palaeolithic date, in
the sense in which we are using the term in this book.

To vonclude this chapter on the Upper Palaeolithic, we must
next turn to Asia,

THE NEAR EAST AND SYRIA

{ee) The Upper Levalloisio-Mousterian. In Palestine and neigh-
bouring countries the Levalloisio-Mousterian, which, as we have
seen in the last chapter, was strongly developed during the first
part of the Upper Pleistocene (i.e. the period corresponding to the
Riss-Wiirm interglacial), continues well into the period covered by
what we are calling Upper Palncolithic, nnd was, in fact, roughly
contemporary with the main development of the Mousterian and
Mousterio-Levalloisinn of Europe,

In Syria the work of Mr. Rust at Jabrud has resulted in
a very detailed publication of the culture sequence. Part of his list
cunsists of the following:

{8) Lower Jabrudio-Mousterinn,
(7) Pre-Micro-Mousterian,

(8) Levallois-Mousterian.

{&) Micro-Mousterian.

(4) Younger Acheuleo-Mousterian.
(8) Young Acheuleo-Mousterian.
(2) Younger Jabrudio-Mousterian.
(1) End Mousterian.
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It is likely that all of these are merely variants, or possibly sub-
stages, of the final evolution, in that area, of the Levalloisio-
Mousterinn of Palestine. It must be noted that in his own table of
correlation Rust suggests that it is only (1), (2), (8), and (4) above
that are the equivalent of the Upper Levalloisio-Mousterian of
Palestine,

At any rate, it may be said that during the earlier part of the
period with which we are concerned—the time corresponding to the
greater part of the Wiirm glacintion of Europe—the dominant
eulture of the Near East was some form of late Levalloisio-
Muousterian and that sueh rare hand-axes as occur in this culture
are more in the Levalloisian tradition than in that of the Acheulean,
s far as technique of trimming was concerned.

(ff) The Lower durignacian, Thronghout this area the Levalloisio-
Mousterian appears to be followed by what has been called a
*Lower Aurignacian’, which is charneterized, at lenst in Palestine,
by burins, end-serapers, some backed blades of Chatelperronian
type, and what is ealled the ‘Emireh point’. Tt is not at all clear
at present whether this ‘Lower Aurignacian’ is merely an early
stage of the troe *Middle” Aurignacian, or whether it should be
regarded as Lower Aurignacian in the old sense in which the term
was formerly used in Franee for what is now ealled Chatel-
perronian, On the whole, the balance of evidence seems to point
to its being a very early stage of what became *Middle' Aurignneinn
or, as we prefer to think of it now, true Aurignaecian.

It must be noted that in Palestine, at Mugareh-el-Wadi, Layer
‘F' yielded both a “Lower Auripnacian’ culture and an Upper
Levalloisio-Mousterian culture in the same horizon, while Turville-
Petre found a similar state of aifairs at Mugareh-¢l-Emirel. On
the other hand, Neuville found a fine level of *Lower Aurignacian’
with Emirch points at Jebel Kapzeh without any association with
Upper Levalloisio-Mousterian, and the same is true of Ruost's
results in Syria.

It has been suggested that these two eases of sdmixture in the
sume level may be explained by regarding them as derived from
two distinet levels.

Another explanation which eannot, however, be ruled out is that
these two cultures overlapped in time, and that certain caves were
oconpied seasonally by people of two entirely distinet cultures, so
that elements of both cultures were dropped on the floor and
eventually heeame incorporated as a single deposit in the cave.

(£2) The "Middle’ Aurignacian, Following the Lower Aurignacian
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we find o very great development of what is ealled “Middle'
Aurignocian, that is to say, the true classical Aurignacian as
distinet from Chatelperronian. As we have already seen earlier
in this chapter, there is every reason to believe that the Aurigna-
cinn of Europe owes its origin to the great development of the
Aurignacian in Palestine and neighbouring countries.

A characteristic of this culture is the very large preponderance
of serapers and utilized blades over all other types and the presence
of numerons burins of very distinetive type. Several stages of the

‘Middle™ Aurignacian can be recognized, During the Middle
Aurignueian the use of bone for awls, ete., begins to play an
important part.
v (hh) The Atlitian Culture (also called Upper Aurignacian). This
characteristically Near East culture has many resemblances to the
‘Middle' Aurignacian of the area and may well be derived from it,
although the possibility must be borne in mind that it is & more
direct derivative of the so-called *Lower Aurigmacian® of the same
area, which it resembles in having Chatelperroninn-type backed
bludes und also in having polyhedrie burins in far higher proportion
than any other type of burin (see fig. 82). The Atlitian, however,
has no elose resemblance to the so-called Upper Aurignacian (old
terminology) or Gravettian of Europe,

(#i) The Nebekian and Fatilian Culture. In Kurdistan, Syria, and
the southern part of Russin in Asin (but not; so far, in Palestine)
there is found at the end of the Upper Pleistocens, and probably
contemporary with the later stages of the Atlitian in Palestine, a
culture to which Rust has given the nomes of Nebekinn and
Futilinn, and which has been called simply ‘Upper Aurignacian’,

This culture is charneterized by the presence of many small
backed blades of Gravettian type, by a few rare *micro-burins’
associated with end-serapers, and backed blades. Stratigraphically
it antedates the early Natufian, and there is no reason not to regard
it as a genuine late Upper Palacolithic culture. The use of the
micro-burin technique was already known both from the Upper
Palacolithic of Egypt (Schilian) and from the carliest Upper
Palacolithic of East Africa, the Kenya Capsian, and its presence
in this culture in Syria need not be regarded (as some, including
Rust, would suggest) as positive evidence of a Mesolithic age.

In many respects this late Upper Palaeolithic culture of Syria,
Kurdistan, and South Russia resembles the Grimaldi industry in
the south of France, and it has slso resemblances to some of the
early Capsian industries of North Africa.
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INDIA AND BURMA

(§i) The Upper Palagolithic. In northern India and Burma it
would seem, from the available evidenee, as though the Soan and
Anyathinn cultures continued to evolve slowly and still survived
in modified forms during the Upper Palacolithic period. In other
parts of India there is some evidence of a *blade and burin’ eulture,
resembling perhaps the Fatilian of Syrin and Kurdistan, but the
evidence is too vague at present and much work is needed,

THE FAR EAST

(kk) The Ordos Culture. In China, during the later stages of the
Upper Pleistocene, there was a culture which is called the Ordos
culture, which seems to be o mixture of very late and evolved
Levalloisian elements with some strain of the Aurignacinmn culture.

{ll) The Ngandong Culture. In late Upper Pleistocene times in
Java the Patjitanian culture is replaced by the Ngandong of
somewhat indeterminate affinities,

To summarize this very lengthy chapter on the Upper Pulaco-
lithie cultures is far from easy, but briefly, the position would seem
to have been somewhat as set out below.

So far as our present knowledge goes, the dominant eultures
in Furope and the Near East during the greater part of the
Wiirm glaciation—and the corresponding period in areas where
glaciation did not extend—were the Monsterian and the Levalloisio-
Mousterinn, both of which were made by men of Neanderthal type
{see later). Nevertheless, it scems likely that somewhere in the
Near East at about the same time there was another eulture
developing out of the Inte Acheulean (Micoquian) of Palestine,
which, as we have seen in the previous chapter, had elements
foreshadowing the emergence of the Aurignacian and Chstel-
perronian and kindred cultures. It is even possible that this
evolution had advanced quite considerably by the beginning of
the Wiirm glaciation of Europe, in some area of the Near Fast, at
present unknown,

The Mousterian and Levalloisio-Mousterian of Europe, Palestine,
and Syria were superseded, rather suddenly, towards the end of
the Wiirm glaciation (and the corresponding period in the Near
East) by, first of all, the Chatelperronian (in Europe) and the
so-called ‘Lower Aurignncian’ with Emireh points, in Palestine,
el
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Possihly the Aurignaeian superseded the Levalloisio-Mousterian
in the Near East several thousand years carlier than the arrival of
the Chatelperronian in France, and there was a gradual movement
into Europe from Asin Minor.

In Europe the Aurignacian (Middle Aurignacian) was followed
by the Solutrean, which may well have come from a mixing of the
cultures of the invading Aurignacian with a late stoge of the
Mousterian somewhere in Central Europe; but the Solutrean had
only a limited range, In the meantime, elsewhers, the Aurignacian
was evolving towards the Magdalenian enlture, while the Chatel-
perronian (formerly ealled Lower Aurignacian) possibly evolved
locally in parts of South Europe, through the Grimaldian into
Gravettinn, in areas where the foree of Middle Awrignacian
influenee was not too strong.

This view is, however, not always accepted and there are some
who would prefer to see, in the Gravettinn, evidence of a direct
invasion from North Africa. This seems, however, very improbable
and it is more reasonable to regurd the Gravettinn as a loeal evolu-
tion of the Chatelperronian in areas where Middle Aurignacian
influence did not exist, and to believe that it then spread and
extended into Middle Aurignaecinn zones of influence.

In the Near East, however, things went somewhat differently.
The true, or Middle, Auripnacion was followed by the Atlitian in
Palestine and Syria, and in Palestine it persisted until the Meso-
lithie Natufian culture appeared, while in Byria an early Natufiay
is preceded by & culture which must be regarded as an evolved
development from the Chatelperroninn into something very similar
to the Gravettian on the one hand and the Kenya Capsian on the
other,

In Asin, apart from the Near East and South Hussin, we have
at present all too little knowledge of developments in Upper
Palaeolithic times; they have been autlined, but need no summary.,

In Africa we have an even more complex picture than in Eurape
or Asin, with regional developments along distinctive lines,

The early Sangoan flowers into a strong culture in Angola, the
Congo, and the Sudan, and possibly influences the development of
the Aterinn in North Afrien and some of the coltures of South
Alricn.

The Fauresmith persists in South Africa for a time during this
Upper Palaeclithic period and may possibly be the parent of some
of the other Upper Palaeolithie cultures of the so-called *Middle
Stone Age' in South Africa.
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In North Africd, on the western side, the Aterian (with possibly
some true Levalloisio-Mousterian along the coast) dominates the
scene at the beginning of Upper Palaeolithic times, and is followed
by the Capsian and Oranian. In Egypt, on the other hand, the
late Levallaisian persisted for s time and then evolved into the
Sebilian.

In East Africa the whole period is marked by the contemporary
development of two distinet eultures. The Kenya Capsinn appears
on the scene at the very beginning of the period, and it seems
reasonable, on the available evidence, to regard it as having
arrived from some unknown part of the Near East and to have
had its roots in the eurious late Acheulean (Micoquian) of Palestine,
ete, This, however, presupposes a land bridge (or a sea crossing)
somewhore at the south end of the Red Sea, for there is no
evidence at all for such a movement through the narrow Suez
isthmus.

While the Kenya Capsian was evolving in East Africa over the
whole long period, the Developed Levalloisian, which has its roots
in the true Levalloisian of the slightly earlier period, evolved by
easy stages through Proto-Stillbay and Stillbay to Magosian. In
both the latter cultures there is evidence of the influence of the
Kenya Capsian.

It is not yet clear whether the Magosian of the Rhodesins and
parts of South Africa was a local parallel evolution from the Stillbay
of those arcas, or whether the Magosian of East Africa moved
southwards.

The table on p. 146 sets out in summary form the enltures trented
in this chapter,
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CHAPTER VIII

Palaeolithic Art

it is only under exceptional eonditions that really enrly art is
preserved, and although many thousands of examples of Palaeo-
lithic art are now known, these must represent only a very small
proportion of the art that was executed by Stone Age man in
Palaeolithie times.

The only preserved art of Palaeolithic age belongs to the closing
stages of the Wiirm glaciation and the corresponding period in the
time-scale elsewhere, but this does not necessarily mean that art
was not practised before then. Indeed we may, I think, be reason-
ably sure that some erude form of art was being practised earlier,
which has not been preserved.

We can, indeed, imagine that long before man started to paint
with colours or engrave with specially made graving tools, he must
often have made rough drawings in sand, in the earth, and on clay,
with his finger-tips or a piece of wood. Naturally, however, such
examples of early art would hardly ever survive. We have,
however, a few tare examples of drawings made with the finger-
tips on wet clay, on the ceilings and walls of a few caves (for
example, on the ceiling of the Peche-Merle cave), and these
examples serve to fortify our belief that art in these forms
must linve been fairly common before painting and engraving
were thought of.

The few preserved examples of finger-tip drawing are only to be
found under most exceptional conditions. Those of Peche-Merle,
for example, are on a clayey pateh of the ceiling of a deep
underground cavern, where the clay has not only remained
moist ever since the drawings were made (and therefore not
crumbled), but where the position of the drawings was such that
there was little risk of their obliteration by later users of the
cave, as would have occurred to drawings on the clayey floor
or walls, Marcover, the cave entrance was blocked by a rock
fall towards the end of Palaeolithic times, and so sealed in,
until & new entrance was formed by subsidence in relatively
recent times,

In addition to works of art executed with the finger-tips on such
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soft surfaces as elay, etc., the other, and more common, forms of
prehistoric art may be subdivided into:

(a) Engraving.

(b) Drawing and Painting.
{¢) Seulpture.

(d) Modelling.

There are examples of both engraving and the use of colour
among the earliest preserved Palacolithic art of Europe, but it
seems likely (but not proven) that primitive engraving preceded
the use of colouring materials.

We will therefore briefly consider engraving first of all.

As we have already seen in the chapter on the uses of stone tools,
Palaeolithic man made a special tool called a ‘burin’ which,
although it had other uses, was probably the principal tool for the
making of most engravings of the incised-line type. There is a very
great degree of variation in the nature of the incised-line engravings,
depending upon the particulur usage of the period. On the whole,
the early engravings tend to be more deeply cut, with rather wide
lines, while in the later stages of Palacolithic art we find the use of
very thin lines—barely seratches,

Engraving was not only earried out on the walls of eaves and
rock-shelters but also, to a very considerable extent, upon small
picees of stone (see Plate 115) and on pieces of bone, ivory, and
antler. Often, especislly in Magdelenian times, objects such as
harpoon-leads, arrow-straighteners, ete., made of bone or ivory
were beautifully ornamented with line engravings.

Within the general category of engraving, mention must also be
made of *pecked’, as distinet from incised-line, engravings. These
are particularly commaon in South Africa, but at present there is
no certninty that they are not much later in age than the
Palacolithic.

Turning next to drawing and painting, we find that it can be
divided into colour-drawing, true painting, and spray-painting. All
these groups—hecause of the use of colour—are usually i
in books on Prehistory as *paintings’.

That colour-drawing, as distinet from painting, was indulged in
to some extent is proved by the discovery of sharpened ‘crayons’
of mineral colouring materials, and indeed close examination of
preserved prehistoric art reveals o few examples that, when
examined closely under a lens, show that they were made by this
method rather than with a liquid paint, But dry colour, naturally,
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{a) Harpoons of the Magdalenion culture
{B) An engraving on stone by Mugdaleninn man
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is less easily preserved than true paintings, and the examples are
not numercus.

Colour-painting was carried out by grinding various mineral
colouring materials to a fine powder and mixing them with various
media such as fat and probably also water and the juices of certain
plants. Palettes of stone on which eolours have been mixed have
oceasionally been found, as well as hollow segments of bones which
appear to have been containers for powdered paints.

In part, at least, painting was done with the finger-tips, and
most of the broad-line paintings in outline were almost certainly
done in this way. But simple brushes may also have been used,
and we know from the study of modern primitive tribes that
cffective, but simple, brushes ean be made from various fibrous
plants and from bits of animal fur, while a sharpened point of
wood or the quill of o feather can ulso be used to apply paint in
thin lines, if the paint has been mixed fairly thick. The so-called
‘punctuation’ painting, where an outline was drawn with n series
of coloured dots, was almost certainly done with such a “brush’.
An example of prehistorie painting is seen in Plate IV,

1t is interesting to note that the idea of spray-painting seems far
from heing a modern invention and probably dates back to Upper
Palaeolithic times. The commonest examples of such spray-
painting are ‘negative’ hands, where the artist has placed his hand
aguinst a bare patch of rock and then ‘sprayed’ paint with his
mouth in such a way that when his hand was removed the outline
of his hand and fingers remained as a blank amidst a splash of
volour,

It is also distinetly possible that some of the painting in pre-
historic polychromes was applied by this simple spray-painting
technique, for the overlap af colour in some of these paintings,
when examined closely, certainly suggests spraying.

It should be noted before we leave the subject of paintings and
engravings that a combination of mare than one technique is
sometimes found.

Palacolithic sculpture may be divided into bas-relief and seulp-
tare in the round. Some of the bas-relief work of Upper Palneo-
lithie times, such as the frieze of horses ot the Cap Blane rock-shelter
in France (see Plate 111), are of outstanding nrtistie merit. 1t is
not easy to be certain just what tools were used for this purpose,
but we may guess that large, crude hand-picks were used in the
blocking-out”process and that burins were used to finish off the
details. Paint was sometimes used with sculptures of this sort.

iz
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Seulpture in the round was mainly confined to the enrving of
small objects, among the most interesting of which are the exag-
geeated human female figures often referred to as ‘venuses'.
Figures of animals also ocear, see Plate V.

Although the only seulptures of this sort that have survived are
those in stone, bone, ivory, and antler, it can be imagined that
woud was also freely used for the purpose of carving, and it is more
than likely that sculpturing in wood long antedated the first
attempts in harder and more durable materials.

Although left to the last, there is no reason to believe that the
art of modelling was a later discovery of prehistoric man, but, like
the drawings in clay, ete., with the finger-tips, this type of art only
survives under very exeeptional conditions,

If we may judge from the efforts of children and of present-day
primitive peoples, it seems probable that Stone Apge man at a very
early date experimented in modelling animals, ete, in clay nnd
mud. But such objects, if only sun dried and not baked (or even
when baked, unless made of a very good clay mixture), in the
ordinary course of events do not last, A few rare example of Palaeo-
lithie modelling have, however, survived. Some of these, such as
the famous clay bisons of the Tue d’Audoubert, are really models
in bas-relief, showing only one side earefully modelled. But there
are also a few little models in the round, such s those from
Vestonitz.

Having outlined the forms in which Palaeolithic art is found, it
is perhaps necessary, very briefly, to indicate some of the evidence
that the art we are dealing with really does belong to the Upper
Palaeolithie period, since the question is repeatedly asked, ‘How
can you tell that this art is so old?

In the first place, o proportion of the art represents animals
which we know are extinct, and yet they were clearly drawn or
painted by people who were familiar with them as living animals,
Moreover, we know approximately when such animals as the
woolly mammoth did disappear and that gives us a forward dating
limit, Secondly, in many, but not of course in all eases, examples
of mural art have been found buried beneath oceupation levels in
caves and rock-shelters which can be dated, by their content of
tools and fossil animal bones, to various definite periods of the
Upper Palaeclithie. Clearly, if a painting or engraving or bas-relief
on the wall of & cave is buried by an accumulation of deposits
containing, say, Magdalenian culture, the art eannot be later than
that eulture. Or, again, blocks of rock from the ceiling or walls of
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# cave, with paintings on them, have fallen and become imbedded
in deposits found on the floor of the cave containing datable
cnltural material. The paintings must therefore be either contem-
porary with or earlier than this culture. Yet another line of
argument that can be used is through the discovery of samples of
colouring materials, crayons, and palettes in deposits of a certain
culture, and the correlation of these colours and erayons with some
of the art on the walls,

D!mm.mthﬂehmmnmmu[smﬂohjmmnfmuf
bone and ivory, and small stones which are found in sifu in
different Upper Palaeolithic eultural levels and are clearly contem-

with the cultures. When paintings and engravings in
identical styles are also found on the walls of caves, thesmall objects
can be used to date the mural decorations.

There is really therefore no doubt whatsoever as to the genuine-
ness of Upper Palaeolithic art, although there are some sites
usually ascribed to this period, where the evidence is not yet quite
vlear.

If we turn to a consideration of the places where Palacolithic
mural art can be found, we notice that the sites fall into three main
_ eategories:

{a) Dark caves and passages where nothing can be seen without
the aid of artificial light.

(b) Open rock-shelters, with which we may include slightly over-
hanging roeks, which are not quite strietly shelters.

(c) On flat slabs of rock and the tops of boulders.

In nddition to this, small objects of art ean be found in u variety
of sites of Upper Palaeolithic times, including open station sites,
such as Vestonitz.

Theartwhi:hmnursindukmvmaunﬂinthepnmphudjng
mthnmprmnhmﬁthawhnle:ahufpmﬂ:m Why were
tbmduk;ndnﬂ:nwrjrinnmmihhplmnhmnfwﬂmmmi—
festation of art? How did the artist manage to work in the dark, or,
if not, what was his souree of light? Did he paint entirely from
memory ¥

Thcﬂntafthmequesﬁmumﬁllmmimatthaendnfﬂﬁa
dmpberwhmﬂdimuuthcsigniﬁwmnfmhi:turinnrt,hutﬂw
other two must be dealt with here. :

Little hollowed-out stones, with evidence of churring, have been
!mmﬂngahnndngnhin&nptulndmmn[!‘mmuﬂdse—
where, and these are interpreted as lamps, by analogy with those of
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modern Eskimos. A lamp such as this presumably consisted of a
wick of moss floating in marrow-fat, but it must have requiretd
several to provide enough light to paint by, and, at the best,
painting under such conditions eannot have been easy.

As to whether prehistoric man painted from memory or not, it
is by no means impossible that he made ‘sketches’ from life on bits
of tre¢ bark or other perishable material, and then copied from
these sketehes on to the walls of the caves. But if he worked thus,
no positive evidence has remained,

It is also possible that some of the examples of engraving on
small bits of stone and bone fragments, that are found from time
to time, were not so much works of art in themselves, but *artists'
note-books'; work done in the field from living models for use
later when executing art in the caverns.

But all this is really guesswork, and we have no positive proof
of the correctness of our answers to these problems.

Even in the deep caverns and passages, only a small part of the
art that was originally present is ever preserved to the present day.
This is due to the action of damp, of nir currents, of rock-wenthering,
and many other causes. We even find that in caves that have been
sealed in and inaccessible from Palacolithic times until rediscovered
in modern times—such, for exnmple, as Lascaux—it is only the
paintings on certain parts of the walls that are porfectly preserved,
while other apparently excellent wall surfaces show no elear puint-
ings, yet the faint traces of colour on them show that they, too, onee
carried paintings that have been lost.

In open rock-shelters prehistorie art is only present if it eonsists
of engraving or bas-relief sculpture or, so far as paintings are
concerned, if the rock is of a particularly hard kind whose surface
is hardly affected at all by weathering in such a short time
(geologically speaking) as 25,000 or more vears,

Paintings were probably common on the walls of most rock-
shelters, but we only find them in the very few regions where
suitably hard rock has saved them from senling awny,

Even less suitable for the preservation of -early art are the
expascd tops of rounded or flat boulders. Under such conditions,
where the sites are subject to even greater weathering by sun and
wind, we can only find engravings preserved, and of these only
those which were fuirly deeply incised.

One of the apparently curious things about Palaeolithic art is the
fact that we find such vast numbers of superimposed figures on the
same rock-surface; paintings or engravings made by suceessive
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urtists at different periods. This, at first, seems all the more surpris-
ing when near by we see what seems to us an equally good ‘canvas’
with no paintings on it at all. But if we remember that it is only
on some suriaces that art has survived, we then realize that the
apparently emply eanvas next to an area with a series of super-
imposed paintings, was probably also covered with paintings at one
time, We can then maore readily understand how it became
necessary to paint over earlier art,

In practice, the fact that carly man did so frequently paint over
someone else’s earlier work is of greal value to the prehistordan,
By studying the various styles of art in their relation to each other,
it becomes possible to work out a sequence of styles from any
given site. Then, if we find ont whether or not the same sequence
is repeated at other siles, it is possible to discover if the
sequence also has o chronologieal signifieance. Very often it
hns,

It is for this reason that it is of very great importance to make
quite certain of the relative positions of paintings, when there is
superposition, This is not very difficult if the superimposed paint-
ings are in a different colour, but often requires very critical
examination if pigments of the same colour have been nsed by
‘i'lll.‘l."l.'ﬁ!ill'l-'l: I!ll.ll.lih.‘l'&.

In studying styles of art many different nspects of the problem
have to be considered, In certain styles there is a tendency to
draw everything in n formal profile, so that animals are shown
with only two legs. There are certuin styles also in which great
attention o detail is paid, hooves, ears, and sex organs are elearly
indicated: or again there are styles which are naturalistic and others
which are very conventionalized. It is not possible, however, to
discuss the question of styles in detail in a book which is only
meant to give o general introduction to the Palaeolithie period
and which is not intended as a text-book on prehistorie art. Such
a text-book is, however, very urgently needed today.

We must next briefly summarize the main cultures with which
Palacolithic art is nssocinted,

In Europe the earliest art appears to be associated with what
used to be ealled Lower Aurignacian, and is now known as Chatel-
perronian, The true (or Middle) Aurignacian and the Gravettian
(old Upper Aurignacian) coltures are also associated with art,
while the Magdalenian culture in Europe scems to be linked with
the period when Palaeolithic art reached its finest development.
The Solutrean people. whose culture, as we huve seen, appears in
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an intrusive form between the Gravettian and Magdalenian in some
arens, do not appear to have been great artists, so far as the
available evidenee shows.

In North Afrien there are many engraved and painted sites, but
most of them are probably of an age later than the Upper Palaco-
lithic. Some at lenst were probably ecarried out by the makers of
the early stages of the Capsinn and Oranian cultures, towards the
closing stages of the Pleistocene,

In East Africn some of the prehistoric art is almost certainly of
Upper Palaeolithie date, although most of it seems to be younger,
Until more work has been done it is not possible to be certain.

In Southern Rhodesin it seems certain that some of the earliest
urt is associnted with the Rhodesian Stillbay culture, but mueh of
the rest is probably of later age.

Similarly, in South Africa, the greatest part of the art is almost
certainly attributable to the makers of such cultures as the Wilton
and Smithfield, which are both post-Upper Palacolithie, but a little
of the earliest art may well go with the Stillbay culture or some of
the other so-called *Middle Stone Age' cultures. Much more work
is needed,

In Asin I know of no record of art that is eertainly of Upper
Palneolithic age, but this is probably due to the fact that suitable
sites for the preservation of enrly art have not yet been found, It
would be surprising indeed if the Middle Aurignacian people of
Palestine did not produce art, but if they did, it does not seem to
have survived,

We must, in conclusion, briefly review the theories that have been
advanced to explain the various forms of prehistorie art.

First of all, we must consider the art which is found on the walls
and ceilings of deep, dark eaves and passages, often at a considerable
depth underground. We have already seen that prehistoric artists,
in order to have painted or engraved successfully in these dark
places, must have provided themselves with some sort of illumina-
tion, and we have noted the fact that primitive ‘lamps’ are often
found—sometimes in large numbers, A strange thing about this
‘art in darkness' is that it was often executed not only in places
where no natural light could reach it but often in incredibly
difticult places within the caves; in crevices, on narrow ledges, and
on the eeiling; places where the physical act of painting must have
been very hard to earry out suceessfully,

The commonest explanation of this art, hidden away in dark
eaverns and in innecessible plaees, is that it was a manifestation
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of the magico-religious. It is argued, and not without a large
measure of justification, that if it was meant to be seen and
admired it would hardly have been executed in the places where
we find so much of itz in the dark, on the ceilings, and in inacoessible
crevices, Also, if it was meant to be looked at, it would seem to
have been rather senseless to superimpose one painting on another,
again and again, so that it requires extreme patience to follow out
the details of any given animal.

Among modern primitive peoples we can, perhaps, obtain ideas
which may or may not correctly indicate an answer to our problem.
For example, we know that smong some stock-owning tribes today,
as well as some primitive hunting peoples, there is a magic practice
which is supposed to ‘tie up’ or ‘safeguard’ an animal until the
person who has “tied it up’ himself frees it, Thus the Kikuyu,
it & goat or sheep is found to have been lost out grazing when
the evening tally is miade, will take the herdsman’s club and
perform a simple magie rite whereby the missing animal is identi-
fied with the club. The elub is then hidden in the darkest part of
the owner's hut under the bedding, and it is believed that by this
simple magic nct the missing animal is ‘tied up’ so that it will not
fall o prey either to carnivora or to thieves until it is located by the
owner next morning. Somewhat similarly the Wanderobo will ‘tie
up' a wounded animal they have been tracking, when night falls, in
order that it may not escape during the night but may be easily
found next day.

If we allow ourselves to suppose that Stone Age man entertained
similar ideas and beliefs, it is not impossible to see a similar practice
in the paintings of animals—some of them clearly wounded animals
—in deep enves. We can imagine a hunter who has been following
a wounded bison all day going to the local artist with a request that
he should ‘tie up’ the animal till daybreak, by painting its likeness
in some very inaccessible dark cavern, By making the image or
likeness of the animal as inaccessible and secure from prying eyes
as possible he might have thought to safeguand the actual beast
from earnivora or from other hunters, until he found it,

Or, again, some of the painted scenes depict pregnant female
animals; or male following female, in search of a mate. From the
analogy of the ideas of some modern primitive peoples it is possible
to interpret these as symbols in a fertility cult destined to help, by
magic means, the proper increase of the wild animals which were
the chief source of food for the Palacolithic hunters. In the case of
this interpretation, however, there would seem to be less reason,
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certainly less obvious reason, for painting these scenes in the
darkness.

The famous site of Trois Fréres with the so-called Sorcerer—a
curious semi-human masked figure—is usually regarded ns provid-
ing clear evidence of a magico-religious enlt linked with prehistoric
ort, and it is widely belicved by prehistorians that solemn
ceremonies conducted by a sort of ‘priest magician’ took place in
this painted cave. This may or may not have been the ease, It
doey seem eertain, however, that most of the art in the dark eaverns
und passages ecannot be explained simply as the desive Tor seli-
EXpression.

On the other hand, there are cases where nctual seenes are
depicted, that one cannot help feeling were, in a sense, commemaora-
tive and due to a desire to record an actual event that happened,

Concerning the art on the walls of caves and rock-shelters that
were also habitation sites, in most cases there seems much less
reason bo seck qfnugim-nl:igims interpretation,

A fricze of horses in bas-relief, such as those of the Cap Blane
shelter, must-have taken a long time to complete, and there seems
little reason to believe that they were not the work of an artist
indulging in self-expression and, at the same time, decorating his
home, There are many parallel cases in modern ethnology where
the walls of mud huts, which are the home of a man with an artistic
tempernment, are decorated without any magico-religious signifi-
cance being involved,

Where actual seenes are portrayed, as in some sites in Tanganyika
Territary, it may nlso be possible that the commemorative uspect
of the paintings played a part with the decorative. Such a dunl
Funetion in art is, after all, still very common.

When we turn to the examples of art executed on small movable
objects, either slabs of stone, or bone, or actual objects of every-
day use, the problem of the significance takes on o different com-
plexion, It seems distinetly probable that, to some extent, the
engravings of animals, or just heads of animals, on bone frapments
and small stone slabs, may be regarded—as we have already men-
tioned—as a sort of artist’s note-book. Nevertheless, we cannot
ignore the possibility that art in this form may also have been for
the purpose of ‘tying up' an animal until the hunter could find it.
One can ensily imagine a hunter going to an artist and getting a
‘likeness" of the wounded animal he had failed to cateh up with
engraved upon n stone, and then taking the stone back with him
to his own rock-shelter to hide. A man might well use the same
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stone agnin and again for such a purpose, sinee the fact that one
engraving was superimposed over another would not affect the
efficiency of the magie, but might indeed enhance it, if the previous
time the stone had been so used it had *upparently” been effective.
On the other hand, it is hard to see why an artist who was making
*note-book sketehes® should have gone on using the same piece of
stone or bone over and over again, until it requires hours of work to
sort out which line belongs to which animal,

Where art is found on actual objects of daily use, most of it wos
probably purely decorative, thoigh again one ean conceive of its
heing, to some extent, also commemorative. A hunter who had
used his fovourite spear-thrower with effect against a particularly
difficult quarry might well decide to commemorate the fuct by
engraving its likeness on his weapon,



CHAPTER IX

The Problems of Human Evelution

1N this chapter 1 propose to discuss, in very genernl terms, the
problems that face us in the study of human evolution and also to
outline the methods by which scientists distingnish between the
different types of fossil man that are found.

In the three succeeding chapters we shall then be in & better
position to discuss respectively fossil apes, fossil humans of extinet
type, and fossil remains of Homo sapiens, and the evidence which
these fossils yield to help us in forming a picture of how present-day
man was evalved,

Today there are to be found living in the world a number of quite
different ereatures which all belong to the main zoologieal arder of
Primates. Living members of this group range from the little,
big-eyed tarsivs of the Far East and the little galagos (or bush
babies) of Afriea to man himself, and also include all the lemurs,
monkeys, and great apes in between these two extremes,

Most of the members of the order have tails, man and the great
apes being the only exceptions, while man alone of all the living
members of the order Primates can walk fully erect, Yet anyone
who has earefully studied the details of the anatomy or of the denti-
tion of the different Primates eannot fail to be struck by the
numerous points of similarity—varying in degree, of course—which
cause scientists to treat all these erentures as being more elosely
related to each other than they are to members of other zoological
groups such as the carnivora or the rodents or the ungulates.

In other words, to anyone who has studied the subject, it is very
clear that all of these creatures were evolved from some common
stock in the dim past, and the chief problem of the study of human
evolution is to sort out all the evidence and trace back the ancestry
of the various divisions of the group by means of fossil evidence, in
order to get at the truth. Fortunately, every year sees more
and more discoveries of fossils which have a bearing upon the
problem, but, needless to say, a great deal still remains to be
discovered.

lustend of the popular eonception of scientists being engaged in
the scarch for ‘the missing link’ the truth is that whole lengths of

158
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the chain are still missing, and often when we do discover one of
the many missing links we find it hard to decide just whereabouts
in the chain it properly belongs.

Before we proceed to discuss just hiow fossil human and other
remains—often fragmentary—ean be interpreted, let us briefly
look at the living apes and man,

Four genera alone of great tailless apes survive today: the gorilla
and ehimpanzee in Africa and the orang outan and gibbon in Asin.
Each of these genera hove certain charncteristios in which they
resemble man more than the others do, and also other characteris-
ties in which they differ more from man. None of them could ever
b regarded as representing a close ecousin of man, nor could
any of them qualify as representatives of a stage of evolution
through which man had passed in his gradual rise to his present
position,

People will stand in front of a chimpanzee in a oo, or a staffed
gorilla in a museum, and say: ‘1 just could not believe that T am
descended from that!’ Seientists do not believe it either, nor do
they ask anyone else to believe it; but they do claim that the great
apes and man had a common ancestor long ago. But man on the
one hand and apes on the other represent different branches and
different specinlizations that have arisen from that ecommon
stock.

Here let me pause to discuss o misconception that is still wide-
spread and which has been fostered to a not inconsiderable extent,
in the past, by scientists themselves. It has been all too common
to write or speak of the great apes as FrRourTIve members of the
ape-human stock, and from this to argue that physieal charagters
that oceur in the apes are also privrTIve chameters, and as such,
charneters which one might expect to find in pre-human fossils
that were in the direct line leading to man himself. I myself have
to plead guilty of having misused the term ‘primitive’ in my first
edition of this book, and so contributed to building up a wrong

picture, e

The great apes of today are all characterized by having what is
called n *simian shelf”—n ledge of that unites the two halves
of the lower jaw on its inner aspect. "This simian shelf has for years

been regarded as a sort of *hall-mark’ of primitiveness in Primates,
and it has been assumed for years that it was present in some of
the earlier stages through which man passed, in the course of his
evolution, and was subsequently lost. Similarly, the great apes allf -
have very long arms in proportion to their legs, and this was
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regarded as PRIMICTIVE; it was assumed, and still is in some quarters,
that man passed through a similar stage, in which he had very
long arms and that he later reduced the length of his arms, as
he evolved: The evidence today, which we shall discuss more
fully in the chapter on fossil apes, indicates elearly that scientists
were wrong in regarding these characteristics as primitive just
beeause they were found in the apes, who were regarded as
‘primitive’ cousins, and it now seems certain that both of these
characters, as well as o pood many others, must instead be regarded
ns extreme specializntions in the apes; characters which markedly
separate them from man and which we must expect to find less and
less accentunted as we trace back the ancestors of the present great
npes to the point where their branch and ours join,
s_IFwe turn from the living great apes to the living races of man,
as we find them in the world today, we see that the differences
between some of the extreme varintions of the species Homo
wapiens (for all living humans today belong to that species) are so
great that we might almost be tempted to regand them as distinet
species. For instance, if we were to place an Australinn aboriginal,
with his relatively massive brow ridges and his deep-set nasal
bridge, side by side with a South African bushman, s Chinnman,
wAind o man of the tall, fair-haired Nordic type we should be struck
first of all by the dissimilarity of detail, before the similarity of
general structure made itself apparent. But of course, in actual
fact, the divergences between the existing extreme variations of
the species Homo sapiens are not nearly so greal as are the differ-
ences between the various races of domestic dog, such, for example,
as the St. Bernard, the Dachshund, the Pekingese, and the Grey-
hound.

When we see o typieal example of any of the major and better
known racial variants of Hemo sapiens we have little difficulty in
saying ‘that is un Australinn aboriginal’, ‘that is a Mongoloid’, and
so on; and our opinion is formed by s rapid and often quite
subconscious assessment of o wide range of characters which
together combine to form the picture of & particulsr racinl type.
Most people know and recognize the more common raeial types,
whether of man or of dogs or of any other racial group, from their
appeirance in the flesh, but it has to be remembered that the flesh
of the face and head and the whole body are built up and moulded
by the structure of the bony skeleton.

| In the study of fossils, whether human or otherwise, the scientist
i has to work without the benefit of the form of the flesh that onee
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overed the bones, or the colour of the skin, or the nature of the
hair; nevertheless, by proper study and understanding it is just as
{possible to say with certainty ‘this is the skull of a certnin type of
an' and ‘this is the skull of another type', and to compare and
E:.ld}' them as well as to distinguish clearly between one type and
other, as it would be il they were in the flesh.

1t is even possible to give a correct dingnosis on ineomplete
material, for detniled study shows that different raeial types have,
during the course of their differentiation, developed specinlizations
in parts of the skeletal anatomy that ean be used to identify them
with relutive certninty, Naturally, when dealing with racial
variants within a species, there are times when the results of
interbreeding make positive identifications of skeletal material, to
any given racial subdivision within that species, very diffieult. This
applies as much to humans as to any other form of animal life.

On the other hand, sinee, as we have shown, the differences
between well-defined racial groups can be seen and identified even
from skeletal material, it is elear that differences hetween different
speecies should be more ensily distinguishable, and those between
distinct genera even more so.

The division of animal groups into genera, species, and races is,
of course, nn arbitrary one. A commonly held oriterion, so far as

iving nnimals are concerned, is that fertile interbreeding between
E‘ncﬁ of u single species is possible, while between distinct specics
al o single genus crossing may result in offspring which, however,
will be infertile or mules. Some people go further and say that
crossing between different genera will not even result in coneeption,
let alone in the birth of offspring, even infertile. These criteria do
not always hold good, and a ease is on record from South Africa
of a ealf being born from the crossing of an eland with a domestic
cow, animals which are regarded scientifically not only as different
genera but as belonging to different sub-families.

Mareover, when it comes to fossils, we cannot apply the tests of
fertile interbreeding, ete. (even if they were of positive value), in
deciding whether two clearly distinet fossil types are merely racial
variants of a single species, or different species, of a single genus,
or whether they belong to different genera. Here the personal
interpretation of the value of the evidence before the individual
scientist inevitably plays o large part, so that we find, again and
again, that fossil human and sub-human remains are classed by
some scientists as races of o single species and by others as having
specific or even distinet generie rank.
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This is inevitable in view of our present state of knowledge, but
it does not invalidate the fact that there are many different
of fossil man and of his pre-human ancestors and cousins that differ
very markedly indeed from man as we know him today,

Since we know very well the essentinl skull and skeletal characters
of Homo sapiens—having available for study a vast mass of
material representing the living races of that species—it is not very
difficult to decide in respect of fossil human remains whether a skull
is or is not Homo sagriens.

As we shall see in another chapter, there are many Stone Age
fussil remains that we can say with certainty are of the same species
us present-day man, and we ean subdivide these Homo sapiens
fossils into » number of racial types and also recognize some evi-
dence of racinl cross-breeding, But, with the fossil human remains
that we can say with certainty do not fall within the species Homo
sapiens, we have greater difficulty when we try to decide whether
they are merely distinet species of the genus Homo or whether
they represent one or more distinet genera,

The human type that is known as Neanderthal man, for example,
is regarded, by some, as merely a distinet species of the genus Homo
—Humo neanderthalensis—while others consider that the differences
between the Neanderthal type and Homo sapiens are so great as to
indicate membership of a different genus which they eall Palaeo-
anthropus. This does not matter very much at present; what is
important is to be able to distinguish between the Neanderthal
type of skull or skeleton and that of Homo sapiens on the one hand,
and of the other extinet human types on the other,

An experienced physical anthropologist who has handled a very
liirge number of skulls of the living races as well as of fossil men,
and who is well acquainted with the essential charncters of the
different races nnd species can often tell at a glance to what racial
group of the species Homo sapiens a given skull belongs, or ean
suy that the skull he is examining is not Homo sapiens. He does
this by an appreciation and understanding of the morphological
charneters without having to stop and make detailed measurements
and comparisons,

Sueh visual methods can be, and are, of course, supplemented
where necessary by the more precise and accurate method of
measurement and comparison of measurements and by the use (if
required) of the statistical approach in order to determine whether
the observed and measured differences fall within or without the
normal range of varintion within o given race or species. But there
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are many important characlters for which at present no means of
exnct mensurement have been devised, and of must be remembered,
therefore, that the measuring of shulls wust remain the servant and not
the master of the physical anthropologist. The mere fact that two
things (whether skulls or teeth or picces of wood) have the same
length and breadth and height does not mean that they have the
same shape or are morphologically identical. Far from it.
¥ Let us now for a moment consider some of the characters that
differentiate races within the species Homo sapiens and which also
distinguish all the races of that species from the races of other
species of Homo, and examine briefly how the physical anthro-
pologist works,
If we examine and compare o geries of skulls which belong to
some of the better defined races of living man we will be struck at
onee hy the very great differcnces between them (see Plate V1),
whether looked at from the side or from in front or from above. The
shape of the brain-case or cranium is seen to vary considerably
between typical examples of one race and another, while there will
be a lesser degree of difference between the skulls of individual
members of the same race, if it is fairly pure and has not been much
affected by inter-racial cross-hreeding. A glance at Plate VI will
immediately make this elear, whether we look at the full-face view,
the profile view, or the view from above,
L—But the shape of the brain-case, by itself, is not enough to deter-
mine racial identity, The sum total of all the characters visibit
must be taken into consideration in deciding the race to which
4 given skull belongs, that is, the shape of the brain-case, that of
the nasal bones, the angle of the face, the shape of the lower jaw,.
ete. It follows, therefore, that the more incomplete a specimen is, i
the less certain can we be in deciding upon racial identification.
The shape of the brain-case alone is, in fact, not even always
sufficient to say whether a skull is of the species Homao sapiens or
not, still less to differentinte race, but it does help to classify skulls
to some extent, and therefore (as a matter of convenience) physical
unthropologists have invented terms to describe skulls of different f_ !
shapes, ull which is b in comparison to its length is called
bl e ety B £ M
cephalie, whilst s in inte forguare : A
The exact elassification is determined by 1 urement, and here R
ngain the divisions are arbitrary: if the ratio of breadth to length is
over 80 per cent we say the skull is brachycephalie, if it tween
70 and 75 per cent we say it is dolichocephalie, and if it Wn\
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75 and 80 per cent we eall it mesoeephalic. Skulls whose length-
breadth ratios are below 70 per cent are termed ultra-dolicho-
cephalie,

Similarly, there are terms to classify the measurements that can
be taken of the nasal aperture, the eye-sockels, eto.

Several different races may be brachycephalic, but if they are
truly different it will be found that they differ significantly in
respect of some other character. For example, some skulls of
Congo pygmies are quite s brachycephalic as the German skull
shown at the top of Plate VI, but the differences in focial angle,
in nasal height, cte., would be such that no possibility of confusion
would oeeur,

It cannot be emphasized too often that no single measurable
character of any skull will serve, by itself, to distinguish one racial
type from another, and that it is only by a eritical examination of
the combination of all the measurable characters that results of
any value ¢can be obtained, Even so, there will be occasions when
the visual assessment of some morphologieal character which has
excaped measurement—or expression in terms of measurement—
may hive to be called in to help supply the correct answer.

As has been stnted earlier, there are certain charncters, not
always measurnble, which, taken together, sorve to distinguish
Homo sapiens from extinet speeies and genera of mankind, and we
must now briefly consider some®f the more obvious and important
of these,

First of all, let us consider what are ecalled brow.r e
raised area of bone nt the base of the forchead, just above each
eye-socket (see Plate VII).

The brow-ridge over each eye is made up of two component parts
in Homo sapiens and allied forms. One part in each ense starts just
above the nose and extends sideways and slightly upwards to
overlap the second part, which, on either sitle, starts at the extreme
edge to right and left of the eye-socket respeetively, and extends
inwards and slightly downwards. Thus, sbove the centre of each
eye-socket, there is an overlap of the two elements, This can be
clearly seen in Plate VII in the two upper photographs which
represent the brow-ridges of an Australian aborigine skull and of
a German.

In all Homo sapiens skulls brow-ridges oceur, and in all cases, so
far as we know (except where some pathological condition has
intervened), the brow-ridge above each eye-socket is made up of
two elements as deseribed above, In some living races of Homo






Plale V1

Skulls of sarious typses of modern men o llusteite the mnge of v irinhility
of the shape of the skull. (a, b, ¢) Nordic; (d, e, ) Negro; (g, 6, §) Australinn
nl.lur:umul



Plate V11

Brow ridges in various types of men and apes. (0] Australinn aboriginal;
(&) Negro: (¢) Neanderthal man; {(d) Gorilla; (¢} Chimpanzes



Flate V1]

The canine fossa in Fomo sergprienn and its absence in some other pElmn e
groups. (al Nondie; (B) Negro; (¢) Neanderthal man; (o) Gorills



Plale 1X

Different types of tympanic plates in man and the apes. (o, &) Homo
sapiens; () Neanderthal man; {d) Piltdown man: (¢} Gorilla; (f) Peking man



Plate X

f

Different tyvpes of mandibles, (o) Nordic (b)) Negro: (¢) Prsdmost:
(ef ) Meanderthal man; (¢) himpaneee; { ) Naordic; {£) Neanderthal man
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sapriens, such as the Australinn aborigines and also among indivi-

dual members of many other living races, the brow-ridges may be
ivuryh:genml massive, while in others, such as some negro races,

they are represented merely by a slight swelling of the bone,

In some prehistorie races of Homa sapiens too, ns in Cromagmon
man, the brow-ridges are very strongly developed, but they have
this same distinctive form in which the ridge over each eye is made
up of two elements.

The fact that brow-ridges of this form are a constant charseteris-
tic of all races of Homo sapiens does Not mean that any skull which
exhibits this character must automatically be classed as Homo

\~sapiens, Consideration must alse be given to the presende or
absence of other essentinl characters of Homo sapiens. The
famous Piltdown skull agrees with Homao sapiens in this one respect,
but differs markedly in others, and so is ruled out from the
species,

When we examine the brow-ridges of gorillas and chimpanzoes
—at the other end of the scale—we find that the form of the
brow-ridge is quite unlike that in Homo sapiens (see the two lower
photographs in Plate VIT), while Neanderthal man, Peking man,
and Java man, all of which are outside the range of Homo sapiens,
are different again, and in some ways more like the apes than
like ourselves.

In the past, many if not all anatomists regarded the massive
brow-ridges of the ape type as o ‘primitive’ character, and, in
consequence, when somewhat similar ridpes were found to be
charncteristic of Neanderthal man and of Peking man, this was
regarded as evidence of the ‘primitiveness’ of these human types.
annl:h.}s, however, it is becoming increasingly realized that
massive brow-ridges are not a ‘primitive’ but a very specialized
charneter, and that their presence suggests not an ancestral stage
in human evolution but a side branch that has become more
specialized, in this respect, than any Homoe sapiens type.

N:xt. if we look at the facial region of different types of Home
sapriens we find that (agnin with the exeeption of pathologically
affected specimens) there is always present o depression or hollow
in the bone beneath each eye, which is enlled the ‘eanipe fossn'
{see Plate VIII). In the region of this canine fossa there are one
or more small openings in the bone for nerve canals, and these have
really nothing to do with the presence or sbsence of the eanine fossa
itself, which is merely a concavity. This can be clearly seen in

photographs a and b of Plate VIIL
1§



1648 Adam’s Ancestors

races which normally have o marked ‘chin eminence') this character
is only slightly developed, but so far as we know, it is always
present in Homo sapiens. We often spenk loosely of a person being
‘chinless’, by which we mean thut his chin is somewhat receding
instead of projecting forwards. But in the species of mankind to
which we belong, even an individual with a reeeding chin still has
the chin eminence or bony buttress on the front of the middle line
of the jaw.

In the living great apes not only is the chin ares very receding,
but it is also lacking in this chin eminence, and it is this lack which
is important. We also find a varying degree of recession of the chin
area in the various types of fossil humans that are not ranked
within the species Homo sapiens. The jows of Neanderthal man,
for instance, not only have a receding chin area, but also lack a true
chin eminence (see photographs d and g on Plate X),

So far as we ean tell, the formation of a triangular bony buttress
along the middle line of Home sapiens jaws is the method by which
evalutionary processes strengthened and reinforced the jaw of our
speeies, at what would otherwise be one of its weakest structural
points.

In Neanderthal man and in a good many other extinet fossil
human types we find that the necessary strengthening of the jaw
is obtained in o different way—by a general thickening of the
whole bony structure in the front part of the jaw.

We know of a few examples of jaws, which on other grounds are
regarded as belonging to Neanderthal man, in which vestiges of
a chin eminence seem to be present. But in such examples as [ have
been able to examine personally these slight chin eminences do not
really show the morphological form that we associate with Homo
sapiens. Nevertheless, there may be specimens in which an incipient
true chin eminence does oceur in specimens that do not belong to
Homo sapiens, so that we must not regard this character by itself
us completely diagnostie,

In the living great apes as well as in some, at least, of the fossil
upes, we find that the method which Nature has used to reinforee
the front of the jaw by evolutionary processes is quite distinet:
instead of there being a chin eminence in front, there is a ledge of
bone at the back, behind the middle line, linking the two halves
of the jaw, nnd so giving it added strength. This ledge of bone is
known as the ‘simian shelf’, and for a very long time it has been
regarded by anatomists as a ‘primitive’ character of the ape-human
stock and therefore one which we should expect to find in early
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Various mandibles viewed from above to show the different types of testh
arrangement. (o) Negro: (b) Predmost; (e) Maoer; (o) Negnderthal mang
{r) Piltdowng { ) Gorilla
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fossils ancestral to man; o character, in fact, which has been lost
in the process of evolution to the status of Home sapiens and re-
placed by the chin eminence. But this view is no longer tenable,
for, as we shall see in the next chapter, the evidence from the study
of the early fossil apes reveals a different picture. In other words,
it is now necessary to regard the development of the simian shelf
in the living great apes as just as much a highly specialized charac-
ter in one direction, as the development of the chin eminence in
Homo sapiens is a specinlization in another direction.

There is only one fossil human jaw so far known that has a real
siminn shelf, the jaw that is associnted with the Piltdown skull, and
we will discuss this snomaly in another chapter, but we may say
at onee that if the jaw is truly associnted with the skull, then it is
not evidence that Piltdown man was very primitive but instead
very over-specialized.

{The teeth are a matter of very great importance to us, as is the
way they are nrranged in the jaw,

i‘Nnran]}'. man and the apes have four incisor teeth (two
each side), two eanines (one on each side), four premolars (two H
each side), and six maolars (three on each side) in the upper a
lower jaws respectively,

In some present-day and also fossil humans we find that the last
or third molars are never formed, and this decrease in the number
of molars seems to represent an evolutionary trend in man today.
The teeth of Homo sapiens vary considerably in size, and the teeth
of some races, such as those of the Austrulian aborigine, are
noticeably larger on the average than those of most Europeans.
But size alone is not very significant and is not a specifie
character, The actunl morphology of the teeth is wuch more
important and so is the relative size of the eanines, molars, and

In man, both in Home sapiens and in the extinet types of man,
we do not find that the eanine teeth are large or markedly protrud-
ing above the level of the other teeth, although, here again, the
strange Piltdown jaw provides an exception, In the living apes, on
the other hand, we always find a marked development of the
canine teeth.

1t has been commonly supposed that the type of reinforcement
of the lower jaw that we call the simian shelf was intimately linked
with the presence of large canine teeth, and the presence of these
two characters in the Piltdown jaw seemed to strengthen this view,
bt we now have evidenee of fossil ape juws from the remote past
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in which there are large canine teeth but no simian shelves, so that
unee again, as our knowledge increases, we have to revise our
ideas.

While the order in which the tecth are arranged in the jaw always
remaing the same, the shape of the dental arch varies considerably
(see Plate XT}. In the great apes, the molars and premolars on the
twao sides of the jaw are so arranged that lines drawn through their
crowns are almost parallel, or in some cases even converge back-
wards very slightly, so thal the width between the third molars is
less than that between the first premolars. In all humans so far
known-—again with the exception of Piltdown man—lines drawn
from the third maolars to the first premolars on either side converge
forward quite markedly—in Homo sapiens even more than in some
of the extinct human types. There has been a tendency in the past
to regard the type of jaw with parallel cheek-teeth as primitive,
and it was thought that as man, in the course of evolution, changed
lrom large canines to small eanines, so gradually the front of his
jaw narrowed and the eheek-teeth started to converpe forwards,
Here again we have recently lind to revise our ideas, for in some
types of fossil apes, as we shall see in the next chapter, lurge
ennines are present and yet the check-teeth converge forwards, It
looks now as though it was the evolution of abnormally large
invisors (which have to be fitted in between the two canines) in
the modern great apes which was responsible for the change to
parallel or nearly parallel cheek-teeth in these ereatures. Again,
we must now regard this character, not ns primitive, but as highly
specialized.

We cannot say that the forward converging arrangement of the
cheek-teeth is diagnostic of human status in the ape-human stock,
but we cun say that it is o very constant charncter in man, We can
also say that it is unlikely that the human arrangement was evolved
from one similar to that found in the living great apes, but that
mare probably the two extreme variations were evolved from an
intermediate form such as we know to have been present in the
early Miocene apes (see next chapter),

So far, in this chapter, we have been dealing with skulls and jaws,
but the student of human evolution must also pay a great deal of
attention to other parts of the bony skeleton. Man, as represented
by Home sapiens, walks upright on his lwo feet, and in order to do
so his skeletal structure has been specially modified during the
course of evolution. All extinct types of fossil men also walked
more or less upright, some perhaps slightly less so than others, but



The Probilems of Human Evolution 171

the upright position is regarded as an essential character of man
and distinguishes him from his living ape cousins.

While monkeys are truly quadrupedal, the living great apes are
neither quadrupeds nor bipeds, and they have evolved extra long
arms in order fo be able fo move about in a semi-upright position,
supporting their weight to some extent on their hands, and also to
help in swinging fram branch to braneh in the trees. There is one
sehool of thought which believes that man, during the course of his
evolution, passed through a long-armed stage, rather like that seen
in the chimpanzees and gorillas, but the evidence in support of this
view is beginning to crumble. 1 myself, in common with many
others, have a strong belief that man probably evolved direct
from a true quadrupedal to a true bipedal type of progression,
without ever developing extra long arms. In fact, it is possible,
even likely, that in this character, as in so many others, the living
great apes must be regarded ns very highly specinlized members of
the ape-human stock, fully as specialized in their own direetion as
we are in ours, and that we must cease to regard them as repre-
senting o primitive form of the ape-human stock,

The study of human evolution is still in its infancy, chiefly
because, up till now, the available fossil evidenee upon which to
base sound conclusions has been somewhat scanty. Fortunately,
during the last ten years or so, a vast amount of new evidence has
come to light, and there is every reason to believe that we shall
cantinue to get more material, Inevitably, this means that we must
constantly review nnd revise our ideas, nbandoning the coneeptions
of human evolution held by some of our predecessors, and being
prepared to alter our own ideas as new facts emerge.

While, as we have said at the beginning of this ehapter, there is
uo doubt whatever that men and monkeys and spes and other
members of the Primate family all have a common ancestor (if we
go far enough back in the fossil record), we still have a great deal
tolearn and many more facts to unearth before we can be ecrtain
of the line followed by human evolution or of the stages through
which man passed. We may also have to revise our ideas from time
to time as to where the ‘eradle of mankind’ is to be found, This
was onee commonly believed to lie in Central Asin, since that
region had yielded more fossil evidence that had a bearing on
the subject than any other continent. Now the pendulum has
swung to Africa, where we not only have very early members
of the ape stock in Egypt, in Oligocene deposits (see p. 15), but
also very important new discoveries in East Afriea in deposits
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of Lower Miocene age, and in South Africa of the Pleistocens

age.,

As I write this chapter news comes of important new discoveries
of fossil ape material in Europe, of more Pliocene ape remains,
inchuding parts of the skeleton, so that when this fresh evidence is
interpreted we may have to alter our ideas once more until, at last,
we hope the picture will one day be fairly complete,



CHAPTER X
Fossil Apes and *Near-Men’

1¥ we wish to appreciate and understand the significance of the
different characters found in the various living and extinet races
of mankind and try to fathom some of the mysteries of human
evolution, we must examine the available evidence relating to fossil
‘apes” and to those fossil Primates from South Africa which are
sametimes ealled ‘ape-men” or ‘man-apes’ or ‘near-men’, and which
are classified by scientists as Adwstralopithecinae,

The usual subdivision of the higher Primntes into monkeys, apes,
and men will no longer serve our purpose, and at the present time
there is a controversy as to whether the South African fossil
Primates found by Dart and Broom should rank just within the
lower limits of man or as very highly evolved apes. As we shall see
lnter in this chapter, these fossils are much closer to man than to
the true apes, as exemplified by the living great apes, and yet they
fall short of the vsual definition of man. To use the terms ‘man-
apes” or ‘ape-men’ begs the question, beeause it implies, to the
ordinary person, cither that these creatures were i cross between
man and apes, which they certainly were not, or that they represent
u sort of missing link between the apes and man. There are soms
scientists who believe this last to be the true explanation, and if
they are right then ‘man-apes’ or ‘ape-men’ may be the correct
terms to use, but T prefer to eall them ‘near-men’, for it seems to
express their status much more aceurately,

It must be remembered throughout this chapter, however, that
where the term ‘ape’ is used for lnck of a better term in respect of
early fossil members of the hominoidea, or ape-human stock, I do
not mean to imply that some of these crentures have, of necessity,
any direct relutionship to the living great apes or any major
resemblances to them. The time is approaching rapidly when
another term nmny hove to be coined for ereatures which are
certainly not monkeys, nor men, nor ‘near-men’, but which differ
sufficiently from the fourth category of ‘apes’ to warrant a new
term, It would be premature to create such u term now, as new
evidence relating to the primates of the Lower Miocene is coming
to light so fast that it is better to wait a few more years when we
shall have much more evidence to work on.

178
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People often ask—and will continue to ask—*Why is it that
palacontologists can give a reasonably clear picture of the stages
of evolution of the horse and the elephant and of many other
animals, and yet are still so far from certain about the stages of
human evolution?* Let us therefore briefly try to answer this
question hefore we consider the facts about fossil apes and
‘near-men’.

The groups of fossil animals whose evolutionary history we know
best are those who lived under conditions most likely to lead to
i reasonably large number of them dying in cireumstances under
which their bones would become fossilized instead of decnying.
Terrestrinl animals that live on the open plains and swamp nnd
water animals stand a far better chanee of having their remains
eventually fossilized than do forest and woodland animals, espe-
cially the arboreal species. Of animals that die in the open plains
orin water, a proportion of the bones and sometimes whole bodies
will often become buried in sand or silts or elay, or be washed by
Hood waters into gravel beds before the forces of decay have had
time to destroy them. Generally speaking, the Primotes—{rom the
smallest members like the galagos and tarsioids to the monkeys
and living apes—are forest or bush dwellers and, for this reason,
the chances are very high indeed against their bones being wash
into some formation of clay or silt before they have disintegrated.
Exeept where some very special set of conditions have altered the
situation it is very rare to find fossil remning of Primates, and the
few that are found in ordinary fossil beds represent probably only
a mintte proportion of the population—just a few individuals who
chanced to die under conditions not normal to their kind.

While the known fossil remains of horses and elephants and pigs,
ete., can be numbered in tens of thousands, from sites over most
parts of the world and from deposits of many different geological
ages, fossil remains of Primates are rare in the extreme, with four
major exceptions, namely: (1) the limestone breccins of South
Africa which have yielded such quantities of remains of ‘near-men’
und of baboons; (2) the fossil beds in Greeee with their very
fumerous remains of the monkey Mesopitheeus: (8) the fossil beds
in Kenyn with their exceptionally numerous remains of Lower
Miocene apes; (4) some of the fossil beds in Madagasear with very
plentiful fossil remains of lemurs.

We are not concerned here with (2) and {4), but in respect of (1)
and (8) we shall see that there probably existed special conditions,
for which we must he thankful, since without the diseoveries from
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Kenya and South Africa our knowledge of fossil apes and ‘near-men'
would be even more limited than it is.

The earliest known remains that we can with assurance classify
as belonging to the ape stock are those of a crenture known ns
Propliopitheeus from the Oligocene deposits of the Fayum in Egypt
{see table on p. 15). :

Propliopithecus was a little ape of about the size of a present-day
gibbon, and the same deposits from which it came also yielded a
primitive monkey, Parapitheens, showing that even at that early
dnte the ancestral stock, from which both groups were derived, had
ulready diverged and started along independent lines of evolution.
We know all too little about Propliopithecus, but it seems likely
that this fossil type represents the ancestors of the line that led to
Limnopitheeus in the Lower Miocene of Kenyn, and eventually had
one branch which evolved into the gibbons as we know them today;
the European Pliopithecus being, probably, another offshoot of the
same stock, There can be listle serious doubt that in additidn to
Propliopithecus there were other branches of the ape stock already
beginning to become differentiated during the Oligoeene period, for
it would be difficult otherwise to account for the great diversity of
genera and species which are found in the next geological period,
the Lower Miocene, in Kenya and elsewhere,

The main evidenee for the apes of the Lower Miovene comes from
Kenya Colony, from sites round the Kavirondo Gulf of Lake
Victoria, like Koru and Songhor, and islands in the Inke such as
Rusinga. The quantity of fossil apes from these deposits is very
great indeed, but before we consider what special eircumstances
led to the remains of so many apes heing preserved as fossils in this
region, we must consider the material itself,

Three genern are now recognized: Proconsul, Limnopithecus, and
Sivapithecus. The first of these, Proconsul, hans three species,
africanus, nyanzae, and major, of which the first is the smallest
also best known, and the last is the lurgest and least knowa, Of)
Froconsul africanus there are not only several jaws and parts of
juws, but also the greater part of a skull with associated jaw (see
Plate X1I), The skull is small—for this species was smaller than
8 chimpanzee —but it reveals a number of fentures of the greatest
interest. In the first place, there is no trace whatever of a ridge
of bone over the cyes, separating the brain-case from the face.
Instead, the forchead is smooth and rounded and curves evenly
from the root of the nose, rather as in a baby. The right eye-
socket is intact and undamaged and is low and rectangular instead
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of high and nearly round as in the living great apes. The nasal
aperture is much more like that of monkeys than of apes or
humnans, and there ore other characters in the skull which are
monkey-like to some extent. The teeth are quite definitely of the
form that we associate with apes nnd to some extent with man,
hut not in the least monkey-like. Tt could of course be argued thst
this single skull that we have found is that of an atypical example,
but that is most unlikely, There is every reason to believe that it
is quite normal and that it represents a typical Proconsul afrieanus,

The jaw is well preserved, and all the teeth are present. The
canines are relatively large and the incisor teeth small but long.
The first molur is the smallest and the third molar the largest. The
first premolar is of a typetiat we associate with apes in that it is
what is called ‘sectorfal’, having a cutting edge rather than
surface adapted for chewing, The jaw has no trace whatever of
a simian shelf, nor have any of the other jaws of this or the other
two Proconsul species,

In the second and medium-sized Proconsul, called nyanzae, o
ereature about the size of a chimpanzee, the face is shorter than in
FProconsul africanus and the shape of the jaw rather different,
No skull has been found, but we have juws both of adults and of
juveniles, The jaw has relatively large canine teeth, small ineisors,
and, like Proconsul africanus, has o sectorial first premolar, whilst
the first molar is the smallest and the third the largest. In both
Proconsul nyanzae and africanus we have complete jaws, and so
can be quite eertain of the arrangement of the teeth. The parallel,
or backward-converging arrangement of the cheek-teeth that we
have seen to be typical of the living great apes is replaced by a
forward convergence somewhat intermedinte between the char-
acteristic ape form and that seen in man,

The arrangement of the cheek-teeth in parallel lines, or converg-
ing backwards, as found in the living great apes, has sometimes in
the past been considered to be linked with the presence of large
canines, on the basis of the argument that the presence of large
canines necessitates a greater width between the canines than that
needed if the teeth are relatively small, as in man. But in the
Kenya Miocene apes we find that the canines are large, and yet the
rows of cheek-teeth still converge forwards, the width at the front
of the jaw being considerably less than at the back. This, we find,
is due to the fact that the ineisors (which lie between the canine
teeth) are relatively small and oecupy far less space than in a living
great ape of comparable size,
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A skull of Flesionthropus africanns, full face and profile
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There is, perhaps, rather more evidence to support the view that
there is a direct correlation between the development of 4 simian
shelf and of parallel or slightly backward convergent rows of cheek-
teeth. In none of the Proconsul jaws—and a large number are
known—is there any sign whatsoever of a simian shelf. Instead, in
all the species of this genus we find a eondition which is inter-
medinte between the siminn shelf of the great apes of today and
the development of the ehin eminence as found in man, In view of
the remaote date of the Lower Miocene we may reasonably suppose
that the condition which we find in Proconsul is the truly primitive
ane (especially as we also find the same conditions in the contem-
porary Limmnopitheens genus), and that the development seen in
man and in the great apes, respectively, represents evolutionary
trends in divergent directions,

It seems possible that the development which led to the siminn
shelf, by greatly extending backwards the area where the two
halves of the jow are linked together, had the effect of deawing the
sides of the jaw together, finnlly resulting in a more or less paralle]
arrangement, Following this development the space available for
the incisor teeth between the canines became much increased, and
in due course these teeth, having more space, became enlnrged and
aften rather widely spaced.

As we shall see presently, in Dryopithecus, 8 European fossil ape
of Middle and Upper Miocene age, a simian shelf was already
developed and is associated with an arrangement of the cheek-
teeth in parallel rows such as occurs in the living great apes. But
the ineisor teeth are still small and cannot properly occupy the

In Plate XTI cross-sections through the middle line or symphysis
of the jaws of a chimpanzee, a man, and o Proconsul are shown, in
order to illustrate how the truly primitive form in Proconsud could
evolve and gn'c rise to reinforcement of the jaw by a chin, as in
min, or by a simian shelf, as in the true apes.

The limb bones of Proconaud nre not yet known with absolute
certainty, although there are some specimens from East Africa
which almost certainly belong to this genus sinee they are without
question of a Primate and are too large to be attributed to
Limnopitheeus. There are also some foot bones, including those of
the heel and ankle. It is sufficient for the moment to say that these
differ markedly from the corresponding bones of the modern great
apes, lacking the specialized developments that go with the parti-
cular method of progression adopted by the apes, and that they
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also differ from corresponding human bones and have a number of
characters that recall those seen in monkeys. This is what we might
expect to find in a truly primitive member of the ape-human stock,
and again it is easy to see how evolution in divergent directions
from these generalized forms could lend both to the form found in
mun and that seen in the great apes.

The ankle and heel bones suggest that Proconsul was quadru-
pedal, but that there may have been some tendency to stand in
an upright position by balancing on the hind legs alone, as some
monkeys oceasionally do.

It must also be noted that in so far as the limb bones of Proconsul
are comparahle to any of the living great apes, they are rather
nearer to the form seen in the gibbons than that of the porillas or
vhimpangees, and that the gibbon, of all the living apes, is the one
that most often does walk on its hind legs, using its long arms for

We must now turn to the other Lower Miocene apes of Kenya,
The genus Sivapithecus is unfortunately only known at present
from small fragments, The evidenee of sueh teeth as we have,
however, most strongly suggests that the Kenya Sivapithecus may
prove u eandidate for the vdle of a direet ancestor of man in the
Lower Mioeene. The genus Proconsul, and especially the species
nyanzar, cannot be wholly ruled out of the picture, but the
Procowsuls have, in particular, upper molar teeth which tend to
suggest specialization away from the direction taken by man,
whilst Sivapitheeus hns upper maolars strongly suggestive of man
himself. We must wait for more Sivapithecus material to come to
light to discover whether in other charncters too this penus was
tending more towards man than any of the contemporary genera.

The genus Limnopithecus hos at present been divided into two
species, one large and one small, but both are smaller than Proconsul
and both are comparnble in size to the modern gibbons, Ina variety
of charaeters, too, they strongly sugpest that they may be the
ancestral and generalized representatives of the stock which even-
tunlly gave rise—among other things—to the true gibbons, Limmno-
pithecus, however, differs notably from the gibbons of today in the
relative proportions and structure of such limb bones as we have pre-
served, and did not have the extreme specialization of the forearti.

When we leave the Lower Miocene for the Upper and Middle
Miocene periods it is mainly to Europe that we must turn
for our evidence; good fossiliferous deposits of this age are not
yet known in Africa, but probably will be found in due course.
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In Pliopithecus, which oceurs both in the Middle and Upper
Miocene deposits of Europe, we have a small ape of about the size
of the larger species of Limnopithecus and possibly derived from it.
Pliopithecus has forward-converging rows of cheek-teeth, as in
Proconsul and Limnopithecus, and only the slightest sugpestion of
a simian shelf. Tt probably stands cither in the direct line leading
to the gibbons from Limnopitheous, or else it represents a side
branch from that stock which has no living descendants; it is
certainly not far removed from the line of evolution of the
ibbon.

Dryopitheeus, which oceurs not only in Europe, in the Middle
and Upper Miocene, but also in India and Furope in the Lower
Plincene (see later), is an extinet genus of ape which in the past has
been widely regarded as perhaps representing the stock from which
both man and the great apes were derived, This view was formu-
Inted in the days when many anstomists considered that a simian
shelf and parallel rows of cheek-teeth—both of which oecur in

i were primitive and not specinlized characters of
apes. Quite a number of specimens have been included in this
genus, some of which will almost certainly have to be separated
from it, but it seems clear that the typical Dryopithecus was already
evolved along the branch of specializations that led eventually to
the modern great apes. ‘The simian shelf is well developed and the
rows of cheek-teeth are parallel (for instance, in the specimen from
the Middle Miocene of St. Gaudens in Franee). On the other hand,
the incisors filling the space between the large canines are small, s
in Proconsul, and not large, as in the living great apes; and they are
spaced widely npart.

On the present available evidenee it is most unlikely that the
typical Dryopithecus has any ancestral relationship to man; it is
already too specialized in the direction of the great apes, but it may
well be near the line leading to the modern apes.

Something very akin to Dryopithecus may be expected in Africa
also, in Middle or Upper Miocene deposits, providing the ancestral
line leading to the gorilla and chimpanaes,

Dryopithecus may be one of the side branches leading off from
Proconsul, but tending more and more in the direction taken by the
living great apes in its speeial development.

A penus named Paedopithex by Pollig is now commonly regarded
as being synonymous with Dryopithecus. This is by no means
certain, and the validity of Paedopither as a distinet genus may
have to be reconsidered when more evidence becomes available.
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Paedopither has a femur almost identical in form to that in the
femur ascribed to Proconsul, and if this femur really belongs to
Dryopithecus, then this genus had evolved further towards the
living great apes in its jaw structure than it had in the modification
of its limb bones,

From the Middle and Upper Miocene we turn to the Pliocene,
and here again it is from Europe and India that the evidence for
the evolution of the ape-human stock is derived. Dryopithecus
continues to exist (unless the identifications prove to need revision),
and we hove also numbers of frngmentary remains of other genera,
Sivapithecus, whose presence in the Lower Miocene of Kenya was
noted earlier in this chapter, is now present in India and is repre-
sented by a more evolved species. As in the Kenya Lower Miocene,
the Sivapitheeus materinl from the Pliocene of India is extremely
seanty, but this ape, in its Pliocene form, has n number of charac-
ters which suggest that it may be a direct offshoot from the line
leading to the several divergent branches of man.

Probably, by Pliocene times, the branch leading to Homo und
the branches leading to some of the extinet genera of man had
already separated, and better material of the Indian Pliocene species
of the genus Sivapithecus is urgently needed to elucidate this

blem.

‘/";n India there have also been found other genera of fossil apes
such ns Ramapithecus, Sugrivapithecus, and Bramapithecus, all
known from relatively scanty material, as well as specimens attri-
buted to severnl other genera, but it is beyond the scope of this
chapter to discuss these finds, except to say that Ramapithecus
seems to be allied to Sivapithecus while the others seem to stand
nearer to Dryopithecus and the true apes of today.

From 'MMWWM
agiin we turn to Africa for our information. This time, however,
we shall be dealing with what I have termed the ‘near-men’ rather
than apes, even using that word in its widest sense.

I have referred at the beginning of this chapter to the fact that
these South African creatures—the dustralopithecinae—have been
culled by some scientists ‘ape-men’ and by others ‘man-apes’, and
have given reasons why I consider these terms unsatisfactory. Just
recently the term ‘proto-hominids’ has also been used, but that
description is not satisfactory either, as the word ‘proto’ implies
that these ereatures were aneestral to man, whereas it is more
likely, s we shall see, that they represent u very aberrant and
specialized offshoot from the stock which gave rise to man. In very
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many respects, however, they certainly stand much nearer to man
than they do to any of the living great apes, so that the term
‘near-men’ seems to fit them well,

The first specimen of the Australopithecinae to be described was
the immature skull which was published in 1925 by Professor 1.
Dart us dustralopithecus africanus. This find was correetly regarded
by Dart as representing a creature which was nearer to man than
to the great apes, but for & very long time few scientists outside
South Africa were prepared to accept this view.

Then came a whale series of very important similar discoveries
made by Dr. Robert Broom. To start with, in 1086, came the
diseovery of u specimen from Sterkfontein in the Transvaal which
was first called Australopithecus transvaalensis and later given new
generic rank as Plesianthropus transvaalensis, This was followed in
1988 by the discovery of a skull at Kromdraai which was named
Paranthropus robustus, Following these initial discoveries many
more finds were made, and soon the South African ‘near-men’ were
known from numerous skulls and jaws as well us a certain number
af limb bones, and, most important of all, frapments of the pelvis,

Still more recently, in 1947, Professor Dart deseribed another
species of Australopithecus, while Dr, Broom found and deseribed
a second and very large species of Paranthropus which he called
vrassidens and which was found al Swartzkrans, L

Although there is still & great deal of discussion as to whether
the subdivision of these fossils into three penera is correct, there is
o doubt that they represent several distinet species of ‘near-men’,
and it is also reasonably certain that they are not all contemporary,

The two Paranthropus species would séem to be geologically
younger than Plesienthropus, while there is a possibility that the
original dustralopitheeus specimen is older than any of the others,
and possibly belongs to the end of the Pliocene rather than to the
Pleistocene.

The second Australopithecus species, which Dart has named
prometheus (believing that it was n creature who knew the use of
fire}, is probably younger than A, africanus and contemporary with
Ples:

The really important thing about all these different species of
‘near-men’ is that they are¢ ‘nenr-men’, and reveal to us a branch of
the ape-human stock of which we have so far no knowledge from
elsewhere. Moreover, they provide the most important evidence
against the theory that man was deriverd from some ereature in nny
way resembling the great apes of today.

13
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The most important characters of these ‘near-men’ (see Plate
XIV) are:

(1) that they had a shape of skull and brain more similar to man

than to the apes, and yet smaller than the lowest limits of true
man;
(2) that the jaws have a form which is not unlike that seen in
some of the extinct types of man, such as that represented by the
Heidelberg jaw. They completely lack a siminn shelf, and a chin
ETMINENCEe;

(8) that the arrangement of the teeth in the jaw is remarkably
like that of man;

(4) that the teeth themselves and especially the canines are of
human and not of ape type;

() that the milk teeth, especially the milk molars, are as in man
and not as in the apes;

(8) that the pelvic bones are remarkably like those of man,
although differing in eertain points of detail, butthey show that
the dustralopithecinae walked erveet;

(7) that such fragments of limb bones as are preserved are more
like those of man than of the great apes, but also exhibit a few
points of resemblance to monkeys,

This combination of characters hns led some sefentists to conelude
that the South African dustralopithecinge should be classified at
the extreme lower limit of the hominidae, and just within the
range of man. If we were to confine ourselves to a rigid division
between the higher members of the Primate family into men, apes,
and monkeys, then certainly this would be the only reasonable
nnswer. But that classification was worked out before the finds of
{ossil Primate materinl were available and there is no renson why
it should not be enlarged to meet changing cireumstances and new
evidence:

The terms ‘man’ and ‘human’ have come to have a definite
significnnee for most of us, and among other things they suggest:
(1) o brain sige larger than that found in any of the South African
‘near-men’; (2) o tool-making creature,

There is at present no sound evidence that the Adwstralopithe-
einae fulfil either of these conditions of *‘man’, although claims have
been made that Paranthropus crassidens had a brain size that
would fall just within the human range (if the estimated size is
carrect). But the estimate of size is based upon such a erushed
specimen that it eannot be accepted as certain, Similarly, it has
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been claimed that some of the baboon skulls in the same deposit
as Plesianthropus at Sterkfontein show signs of having been struck
by a blow, and it is suggested that these blows were the work of
the Sterkfontein ‘near-men’. Even if this were the case (and [am not
convineced that it is), it still would not prove that the Sterkfontein
ereature made tools or weapons, only that he wsed some kind of
weapon, and until actunl tools are found with Sterkfontein types
of skull and under conditions showing that these creatures defi-
nitely made the tools, we cannot accept them as tool-mnkers,

But since the Australopithecinas are certainly not apes or
monkeys, they must either—as some would have it—range within
the lower limits of man and be given o separate classification to
denote how elose they stund to man withowt being human or directly
ancestral to man, or else we must provide a new category, as I have
done, and call them by some such name as ‘near-men’. It has been
claimed by Broom that some st least of the Adustralopithecinae
represent o direct link in the chain leading to man, but he elaims
an age for these fossils that is not Pleistocene but Pliocene, a claim
which is not supported by the evidence of the nssocinted fossils, It
is true that among the contemporary fauna there are some species
which occur in the Pliocene of Europe, but an examination of the
total fauna reveals that there are also forms which are typically
Pleistocene; we must therefore regard these Pliocene forms ns
suryivals and certainly not use them for dating purposes.

\Fﬁ have an exactly similar state of affairs at Olduvai in
& angunyika Territory, where the fauna that is associated with the
Hand-axe culture includes such survivals from the Pliocene as
Hipparion, Dinotherium, and o chalicothere. This does not justify
our regarding the Hand-uxe culture at Olduvai ns of Pliocene age;
similarly, the Pliocene forms that are associated with the dustralo-
pithecinae can only be regarded as survivals, sinee there are other
animals present which did not evolve until the Pleistocense period.

Were it true that Plesianthropus and dustralopithecns belonged
to the Pliocene, then certainly many anntomists would ineline to
the view that these creatures were in the direct line leading to man.
but we must reject this interpretation becasuse we know that toue

‘r!/ Tumy.mMMmpumtEmmmu

side bronch, of a stage through which man did actually pass, In
other words, they envisage a time, probably in the Early or Middle
Pliocene, when the stock from which man eventually cnme was
represented by an Australopithecene such as Plesianthropus, and
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that the stock ther divided, with the main stem evolving further
into man, while a side branch went off and remuined more or less
unchanged (but continued to survive) until it became contemporary
with man,

1t is to be doubted, however, whether such an interpretation does
not take too little aecount of the fact that the dustralopithecinae
or ‘near-men’ show a number of characters which very strongly
suggest over-specialization in directions which did not lead towards
man. The very peculiar flattening of the face, the raising of the
eye-sockets high above the level of the root of the nose, and the
shape of the external orbital angles are among such specializations,
as is also the forward position of the root of the cheek-bone process,
In general, it seems better to regard the ‘near-men’ as close cousins
of man and not as ancestors or even representatives of a direct
ancestral stage. _

In an earlier part of this chapter we referred to the fact that
remains of fossil Primates are usually rare compared with the
remains of many other mammalian groups, except under special
conditions. We have since seen that the remnins of the Lower
Miocene apes of Kenya and of the ‘near-men’ of South Africa are
unusually plentiful, and before elosing this chapter we must bricfly
consider what were the speeial conditions lending to their
preservation.

So far as the Kenya Miocene deposits are concerned, some 500
specimens have now been found, ranging from single isolated teeth
to the skull of Proconsul, and these 500 specimens, judged by their
distribution in the deposits, represent not less than 450 individuals.

The extent of the Miocene deposits is very great, and the fossils
that have so far been found have come from a few limited areas
where natural erosion has made investigation possible. Since it
cannot be assumed that Nature has selectively eroded just these
arcas which are most rich in fossils of Miocene apes, we must
believe that the fossils we have found so far represent a very small
proportion of those thut are still buried in the inaceessible parts of
the Miocene deposits. This fact alone postulates an immense
ape population in Lower Miocene times, but if we were to assume
further that the Miocene apes of the period were living under
vonditions which but rarely allowed their remains to become
fossilized, we should have to multiply the figure by a large amount,

It seems more probable that the Lower Miocene apes of Kenya—
whose remains are not much less plentiful than those of contem-
porary pigs, antelopes, and hyracoids—were not real forest dwellers
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but, like these other ereatures, were more or less terrestrial and lived
in relatively open country, In other words, it seems likely that they
were not really arboreal apes at all, but lived somewhat in the
manner of baboons today, lurgely on the ground, but capable of
climbing trees when required,

In the case of the ‘near-men’ of South Afriea, the evidence of their
limb bones points clearly to the fuct that they were two-legged
animals which walked and ran erect. The associated fauna here,
too, also sugpests open country as their habitat, and they would
therefore be as liable to have their remains fossilized as any of the
other animals. Their skulls and bones oecur in breccias, consisting
of cemented stone fragments and sand, in limestone caves and
fissures, nlong with the skulls und bones of numerous other animals,
There does not seem to be any justification for regarding these
caves as their dwelling-places, and their bones, as well as those of
the other faunn, were probably dragged into these caves by hyaenas
and other earnivora, The relatively large numbers of *near-men’
represented in these bone breecins is probably due to the fact that
they fell a fairly ensy prey to the earnivora of the period.

To econclude this chapter it must be stressed that there is far
more evidence coneerning apes and ‘near-men’ from the African
continent than from any other area: in the Oligocene deposits of
Egypt; in the Lower Miocene beds of Kenya; and in the Pleistocene
limestone breceins of South Africa. This fact, taken in conjunction
with the existenee in Afrien todsy of the two most man-like of the
living great apes, the gorilla and the chimpanzee, and o very wide
variety of other Primates such as monkeys and galaguos, stromgly
suggests that the African continent was the main evolutionary
centre for the higher Primates and the birth-place of man
himself.



CHAPTER X1

Our Stone Age Cousins

rrowM the apes and *neur-men’ we have next to turn to man him-
self, and in this chapter we will deal with the extinct types of
man; specialized side branches from the stock which gave rise to
Homo sapiens, which have no descendants living in the world
today.

In my original edition of ddam's Ancestors 1 regarded the
majority of these extinet types as members of a distinet sub-
family, the Paleesanthropidae, which broke away from the stock
which gave rise to Homo possibly as far back as the Miocene. 1
treated Peking man, Java man, and the Neanderthaloids as all
belonging to this sub-family, more closely related to each other
than to man as we know him todsy. In this I believe that I was
wrong, I think that the more likely interpretation in the light of
present-day knowledge is that all of these extinet types, as well as
some others, are really nothing but various aberrant and over-
specialized branches that broke away at different times from the
main stock leading to Homo, 1 am not prepared, however, to go
ns far as a few modern anatomists and place all of them merely as
distinct species of the genus Homa.

Taxonomically, and from the zoological point of view, 1 believe
that the differences between the types to be deseribed in this
chapter and Homo are fully as great as the differences between the
gorilla and the chimpanzee, and that several distinet genera can
be recognized.

It has been customary, for so long, for physical anthropologists to
use the term ‘primitive’ when referring to extinet human types in
order to denote charneters that show some resemblance to ones
found in the living great apes, that I must reiterate, once more, that
since we can no longer regard many of the charaeters which we find
in the great apes as ‘primitive’, but rather as ‘over-specialization’,
we similarly cannot regard the presence of such characters in
extinet human forms as being primitive. 1myself, as L have already
said, was guilty of misusing the word ‘primitive’ in my early
editions of Adaom’s Ancestors. 1 confess, too, that T still find it
difficult not to think loosely of such things as the simian shelf and
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Plute XV

Proftle views of {a) the Steinheim skull (reconstrocted), an early species

of the Neanderthal genus { Palaeoanthrapis steinheimensisy; (b) the Eyasie

skull { Pithecanthropus njarasensis) reconstructed; (0) 8 reconstruction of

one of the skulls from Solo { Pithecnnthropis soloernsis), the enil-peoduet, of

the Pithecanthropus line; (d) one of the Neanderthal skulls of the Pules-
tine race of this species of Paloeoanthropn



Plate XV |

b

Reconstroction of the skull of Piltdown man { Eoanthropus davosoni)
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a massive brow-ridge as ‘primitive’, although I am fully convinced
that they are not.

The number of fossil remains of extinet types of man that have
now been found is so great that it will be better to consider them
region by region in this chapter and then discuss general matters
concerning their significance at the end of the chapter.

Taking Furope and the Near East first of all, we find that there
are the Mauer jaw, the Steinheim skull, the Piltdown skull and
mandible, and various remains that are grouped together as
Neanderthal man, to be diseussed,

The Mauer jaw (see Plate XT), from a sandpit near Heidelberg,
in Germany, was found in 1907. Although no Stone Age tools
were found with it, nor any other parts of the skeleton, the
geological evidence and that of the fossil animals found in the
same deposit leave little doubt that it represents the earliest known
human from Europe and that it belongs to the Mindel-Riss inter-
glacial. The jaw is massive and has no trace either of a siminn shelf
ar of 4 chin eminence and indeed the whole bone of the jaw in the
front region is unusually thick and massively constructed. The
teeth are essentially human in structure, and the canine teeth are
very small in proportion to the general massiveness of the jaw.
This jaw reminds us more of the jaws of Neanderthal man than of
any others, and it may well represent a ereature that was directly
ancestral to Neanderthal man. While frequently referred to as
Homo heidelbergensis it seems better to treat it as gemerically
distinet from Homo, and 1 regard it as of the same genus as
Neanderthal man, P, -

The Steinheim skull, also from Germany, is of very con-
siderable importance, for it is grouped by most seientists within
the same species us Neanderthal man. It is, however, geologically
somewhat older than the typical remains of Neanderthal man
(which belong to the period of the Wiirm glaciation), Most authori-
ties today ascribe the Steinheim skull to the Riss-Wiirm inter-
glacial, but others would put it back as far as the Mindel-Riss
interglacial and so make it eontemporary with the Mauer jaw.

The very great interest of the Steinheim skull (see Plate XVa)
lies in the fact that, in spite of many similarities to more typical
Neanderthal skulls, it is markedly less specialized, both in respect
of the fuce and of the skull itself, In other words, it confirms our
belief that the typical Neanderthal type is the product of progres-
sive over-specialization, away from the common stem that gave
rise to Homo sapiens,
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In respect of the charncters in which the Steinheim skull differs
from Neanderthal man it approaches more to Homo sapiens. There
is a distinet canine fossa below the cheek-bones, the massive brow-
ridges have not quite the distinctive form of Neanderthal man, and
the contour of the skull is also more domed.

An alternative to the suggestion that the Steinheim skull repre-
sents an enrlier and less specialized stage in the evolution of
Neanderthal man is that it may represent a cross between a typical
Neanderthaloid and a Homo sapiens. While this possibility cannot
e wholly ruled out, it seems Jess likely than the first explanation.

The Piltdown skull (Plate XVI) from Sussex in England is still
an enigma, In my earlier editions of Adam’s Ancestors I gave the
age as early Pleistocene, and I described it not in the chapter
dealing with our Stone Age consins but in the chapter dealing with
our Stone Age ancestors. The age then given has sinee had to be
greatly modified.

The gravel beds in which the skull was found contained two
different types of fossil fauna; there were some remains that were
of Lower Pleistocene anfmals and others which belonged to the late
Middle Pleistocene or even the Upper Pleistocene. The skull was
usually regarded as being contemporary with the earlier fauna,

Heeent intensive studies by Oakley and his collengues, in
analysing the fluorine content of fossil bones, have shown fairly
ponelusively that the skull and jaw belong with the younger fauna,
while new geological investigntions have also placed the age of the
Piltdown gravel bed at the very end of the Middle Pleistocene or
beginning of the Upper Pleistocene.

The Piltdown remains consist of parts of a very thick skull,
which, however, has no trace of a big and massive hrow-ridge, but
instead is markedly like Homo sapiens. Undoubtedly, had the sloull
been found without the lower jaw it would have been regarded as
a form of Homo sapiens. The lower jaw, however, has n well-
developed simian shelf, and there is also a large canine tooth which
is nttributed to the skull, Tt is these two things that make the
Piltdown find such an enigmn.

If the jaw really belongs to the same individual as the skull, then
Piltdown man was unique in all humanity, for no other known
human of any living or extinet type has either of these characters.
It must be admitted that it is tempting to argue that the skull on
the one hand and the jaw and canine tooth on the other do not
belong to the same ereature, and to regard the skull as comparable
to the Fontéchevade and Swanscombe human remains (see next
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upter). Indeed, there are o number of anatomists who do ni.
1..n that the skull and jaw eannot belong to the same individas',
and who see in the jow and canine tooth evidenece of a contemporary
anthropoid ape.

Some of us had hoped that when Dr, Oakley carried out his
fluorine tests he would find that the skull was of o different nge
from the juw and tooth, and so solve the problem. His results,
liowever, leave no doubt that not only the skull, but also the jaw
and canine tooth are of the same nge and belong with the younger
fossil fauns of the Piltdown gravels,

On the evidence at present available it seems best for the time
being to regard the jaw, skull, and eanine tooth as parts of the same
individual, but if we do this, we can only treat Piltdown man ns an
extinet and very abnormal cousin, 8 most peculinr side branch from
the human stem, in which n simian shelf was evolved although no
such shelf oecurs in any other human or even ‘near-man’ form.
However, the door cannot be completely elosed to the possibility
that the jaw and canine tooth do Not belong with the skull, and
for some of us it will be easicr to believe in the million-to-one
chance of the only known ape jaw from the Pleistocene of Europe
being found in association with the Piltdown skull, rather than to
believe that Piltdown man, alone of all known human or near-
human types, independently evolved such modern ape-like
characters as the simian shelf and a large canine.

Turning next to Neanderthal man (see Plate XVIIa), we find
that this species of man, which is commonly deseribed in most
hooks ns o species of the genus Homo, although I prefer to regard
it rather as belonging to Palacoanthropus, is represented by a very
large number of important finds, both in Europe and in the
Near East.

The skull which gives its name to the species was found in 1856,
riear Diisseldorf, in Germany, in the Neander Gorge, and it was the
first skull of an extinet type of human to be described scientifieally.
This was done by Professor Schaaffhausen, to whom Dr. Fahiroth
handed it after he had obtained the skull from some workmen.

The discovery of this skull raised a great controversy, and there
were many who refused to regard it as anything but a freak,

The next skull of the same species to be brought to the notice of
the scientific world was the skall which had been found in Gibraltar
in 1848, six years before the discovery of the Neanderthal skull, but
which was not deseribed until 1868.

Next eame the discovery by Marcel de Puydt and Maximin
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Lohest at o rock-shelter at Spy, near Namur, Two reasonably
well-preserved skeletons were found here, and they were asso-
ciated with remains of extinet animals and with Stone Age tools,
giving the first definite evidence of the peological age of this
Neanderthal type of man and of the culture with which he was
nssociated. The culture was originally deseribed as Mousterian,
but, from the illustrations, it seems likely that it is what we
should now term Levalloisio-Mousterian rather than eclassical
Mousterinn,

The two Spy skulls were accompanied by mandibles which have
been claimed by some to have traces of a chin, Examination shows,
however, that although the body of the jaw projects more forwards
in front than in some Neanderthal jaws, there is no chin eminence
in the sense in which we have defined it, such as is seen in Homo
sapiens,

Isolated jaws attributable to Neandertlial man were found in
1887 at Bafolas in Spain, and in 1880, at Malarnaud in France, but
the next major discovery was at Krapina in Croatin, during the
period 1805-1805, and described by Professor Gorjanovie-
Kramberger., The Krapina remains are very important in many
respects, for, unlike the Spy skulls, they were nssociated with a
wirm-climate fauna instead of a placial fuuna, snd with & oulture
which, although described as Mousterian, seems to have greater
affinities with a very developed Clactonian, The Krapina remains
indicate that Neanderthal man at this site was a cannibal and
most of the remnins were very fragmentary, owing to the fact
that they represent remains of cannibal feasts and not of burials,

From the available published evidence there seems no doubt
that the Krapina fossils belong to Palaeoanthropus neanderthalensis,
but in some respects they are less specinlized than the typical
remains of this species, as we know it from rather later deposits
belonging to the Wiirm glaciation. This is in keeping with our
belief that the Neanderthal type beeame more and more specialized
as it approached extinetion.

A discovery of great importance was that made by o German
named Hnuser, in France at Le Moustier, in the Dordogne, during
19008, This specimen is that of an immature male, and there was
clear evidence that the body had been buried with great care—as
also at Spy. The associated culture was what is known as classical
Mousterian, although the Le Moustier site, as shown by later
excavations, also has levels with other variants of the Mousterian,
including Levalloisio-Mousterian and Acheuleo-Mousterian,



Plate XV 11

A typion]l Neanderthal skull. (o, &) Palarvimthropus  noanderthalenms,
from La Chapelle, Frunee; (¢, ) the skull of Rbodesinn man | Palaeeds
thrapus rhodesiensiz)



Plate XVITT

Skulls of {a, &) Pithecanthropus pekinensis | Peking): (e, d) Pithecanthropis
erectus (Juva); (e, [) reconstroction of Peking man
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Also in 1908, came the discovery of the La Chapelle skull wnd
skeleton, which is often regarded as a sort of ‘type specimen’ of
Neanderthal man, because it has been so fully deseribed by the
late Professor Boule. The culture associated with the La Chapelle
skull is whot we should now call Levalloisio-Mousterian, while the
fauna is typical of the Wiirm glaciation. The body had been care-
fully placed in o shallow grave. The La Chapelle skull is illustrated
in Plate XVITa. It cannot really be described as a typical Neander-
thal skull, for there seems to be such variability in points of detail
among the many known Neanderthal-type skulls that there 15 none
that we can eall ‘typical’. In fact, there is little doubt that the
species had already divided up into a number of racinl variants
before it beeame extinet, comparable with the variants that we
find in the races of living man today,

The La Chapelle skull will, however, serve well to emphasize
the essentinl charncteristics of Palacoanthropus neanderthalensis,
namely:

(1) Massive brow-ridges over the eyes, with the ridge over each
eye consisting of one solid bar, instead of the two components above
ench eye which charaeterize Homo sapiens.

{2) A puffing-out of the bone below the arbits so that instend of
# ‘canine fossa” we have a convexity.

(8) A low dome to the top of the skull,

{4) A jaw which has neither a chin eminence nor & simian shelf,
but which is massively built and thick from front to back in the
chin region. (The chin does not always slope backwards as much
as the La Chapelle skull.)

It is impossible, within the scope of this chapter, to give details
of the long list of discoveries of human remains of Neanderthal
man that have been made since 1900, They include the skeleton
found by M. Peyrony at La Ferrassie; the skeletons at La Quina
found by Dr. Henri-Martin—ineluding that of a child; the dis-
coveries in the Ehringsdorf region of Germany, which are probably
contemporary with Krapina rather than with Le Moustier, La
Chapelle, or Spy, as they were accompanied by & warm fauns and
# culture which seems to be nloeal variant of the Levalloisian rather
than the Mousterian,

Of special interest is the fact that a jaw from Ehringsdorf, which
in all other characteristies is typically of the Neanderthal type, has
just the slightest trace of a chin eminence. The Ehringsdor! skull
found in 1925 also has a more domed skull than that found in most
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Neanderthal specimens, in this respect resembling the Steinheim
skull, Discoveries of importance have also been made at Gibraltar
and in Italy, and in Palestine by Professor Garrod and Dr. MeCown,
The infant skull from Gilbraltar is of special importance, for, with
the La Quina child of greater age, and the youth of Le Moustier, it
makes it possible to study growth changes in the Neanderthal
species, From these studies we can see that the essentinl characters
were present even in youth, although of course the brow-ridges
were only indieated in youth, to develop gradually as maturity was
approached. But the formation of the bane structure over the eyes
makes it clear that the difference between the Homo sapiens type
and the Palacoanthropus neanderthalensis type is a character which
was present even in infancy.

The discoveries in Italy include the skulls from Saccopastare and
Monte Circeo, both of which are important because they exhibit
a mutilation of the bones of the skull believed to have been mude
directly after death in order to remove the brain. We cannot tell
whether this removal of the brain was part of some ritual belief or
whether it was done in connexion with cannibalism, or possibly a
combination of both, The skulls from Italy, while definitely of the
Neanderthal species, probahly represent a race nearcr to that of
Gibraltar than to any other of the variants known to us, and
I group them all as the South European race of Neanderthal
man.

The Palestine skulls (see Plate XVd) and skeletons are of the
greatest interest, for while some of them are in every way charae-
teristic of Neanderthal mon, one or two show characters which are
much eloser to Homo sapiens. Some authorities have quoted this
fact as indicating that Neanderthal man was evolving towards the
Homo sapiens type and was ancestral to him. The weight of
evidence is against this, however, for we should have to postulate
a reversal of evolution and the disearding of specialized charac-
teristies, with a return to more generalized ones. While nal
completely impossible, it is unlikely, especially as we know from
other evidence that in Neanderthal man specialization was increns-
ing as time went on. It seems more likely that some of the
Palestine skulls represent the result of erossing between Neander-
thal man and Homo sapiens—a cross which should be possible,
although perhaps sterile.

There is still & very marked tendency to regard ‘Neanderthul
man' and *Mousterian man' as synonymous terms, because so many
of the discoveries were made at a time when no distinetion was
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made between pure Mousterian, Levalloisio-Mousterian, Acheuleo-
Mousterian, and developed Clactonian, and therefore all the culture
associnted with the early finds was labelled Mousterinn., But the
time has now come when somcone should re-examine all the
remains of Neanderthal man that have been found in association
with any Stone Ape culturs, as well as the associated stone tools, to
discover to what extent—if at all—the distinet racial varintions of
the Neanderthal species are linked with distinctive cultural ele-
ments. For someone who is looking for u field for post-graduate
rescarch I can very strongly recommend this as a subject which
would be of the highest value to the seience of Prehistory.

From this brief survey of our cousins in Europe and the Near
East we must turn next to Afriea and see what light this continent
can throw on extinet types of man

On 17 June, 1921 an interesting and in muny ways an important
discovery was made at the Broken Hill Mine in Northern Rhodesin.
A practically complete fossil human skull (see Plate XVIIb) was
found which has a number of resemblances to Neanderthal man,
but which also differs from this type in several significant respects.
According to the ideas of the time it ranked as a very ‘primitive’
skull, but in fact it is a very highly specinlized one,

The skull was found by a miner ealled Zwieghr when mining a
mass of deposits comprising the filling of an ancient cave in the
Broken Hill kopje. These ancient cave deposits which were full,
not only of Stone Age cultural material but also of fossil animal
bones, were—most unfortunately for prehistorians—very much
impregnated with the same minerals which were contained in the
rock forming the hill, zine and lead, and, in consequence, the cave
deposits were in process of being dug out and sent to the smelting
furnaces together with the adjacent rock.

Seventeen years before, Dr. F. P. Mennel had visited the_mim:
and had reported that the mining operations were exposing
cave deposit containing human artifacts and fossils, and it was
when the deeper levels of this cave were being exploited for their
mineral content that the skull came to light. The medical officer
of the mine saw the skull a day or two after Zwieglar had found it,
and he took steps to have it sent to England, to the British Museum
for study. At the same time he sent some of the fossil banes of
animals from the deposit to London. There has been a good
deal of controversy as to whether the skull cume from the same
level as the animal bones, and also the very striking human
leg-bone that wns sent to England at the same time, for it was
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known that parts of the deposits in the cave were impregnated
with zine and others with lead, with the lead levels lower and older
than the zinc levels, This question has been solved by tests that
have been made recently on the skull, leg-bone, and animal bones
by Dr. Oakley, and there is no doubt that the skull and other
remains all eome from the upper or zine levels, This is important,
for the fossil animals and the enlture of the upper or zine levels
show elearly that they are geologieally of recent age, probably
Upper Pleistocene. This makes the age of Rhodesian man (some-
times called Homo rhodesiensis, but according to our classification
Palacoanthropus rhodesiensis) more or less of the same period us the
mare recent members of the Neanderthal species. In other words,
the same tendency for branches to break away from the main
human stem and become over-specinlized and then extinet was
present in this part of Africa as in Europe. Or it may even be that
the Rhodesian skull represents a loeal divergence from the Neander-
thubstock, after it had broken away from the parent stock. At any
rate, the main interest of the discovery lies in two things:

{1) The survival into Upper Pleistocene times, in Rhodesia, of
& type of man that later became extinet and which shows specia-
lization comparable with that of Neanderthal man, in respect of
brow-ridges and absence of a cnanine fossa.

(2) That this type of man wns associated in Africn with a culture
which has very distinct affinities with the Levalloisian, one of the
eultures associated with the Neanderthal type elsewhere.

Another important find of an extinet type of man in Africa wis
that made by Dr. Kolil-Larsen in September 1085, on the eastern
shores of Luke Eyasie, in Tanganyika Territory, East Africa. These
remuins, while much less complete than the Rhodesian skull, are
sufficient to give a good idea of the type of man represented. 1t
resenibles the Stnanthropus and Pithecanthropas skulls from China
and Jova more than either Neanderthal or Rhodesion man, and
I believe that, fnjq,\phl: zoological point of view, it should be
vlassed as of the same genus but a distinet species and ecalled
Pithecanthropus njarasensis (see Plate XVb). Dr. Weinert, the
German scientist who has described it, has called it Africanthropus
njarasensis, but this name, anyhow, cannot stand in science, for the
term Africanthropus was used years earlier in South Africa for a
skull which eventually turned out to be of Homo sapiens type, and
the term Africanthropus is therefore pre-occupied and eannot be
used again for something quite different.
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The Eyasie skull, like the Rhodesion skuoll, is peologically of
recent age—Upper Pleistocene—although Dr. Weinert has at-
tempted to attribute to it a greater age, on the grounds that it is
o ‘primitive type of man'. It is not primitive, but very highly
specialized. Like Rhodesian man and some Neanderthal types, it
was associated with n form of Levalloisian culture,

In North Africa {ragmentary human remains which have been
provisionally attributed to the Neanderthal type have been found
nt Habat.

All the other fossil human skulls from Africa, so far known, be-
lang to the next chapter, since they are closer to Homo sapiens or
nre actual Homo sapiens.

The third region of the world to yield remains of our extinet
cousins is the Far East, in Chinn and Java,

In 1887 Dr. Dubeis, a young Duteh anatomist who had become
greatly interested in the controversy that was just starting in
Eurape about the Neanderthal, Gibraltar, and Spy skulls, made up
his mind that the East Indics was a likely place to find early fossil
remains and he suceeeded in getting an appointment as a health
officer in the Duteh Coloninl Service with the express object of
being able to test the truth of his convictions. At first he was
stationed in Sumntra, but later was transferred to Java, and in
1801, at Trinil, be discovered o series of deposits which were
unusually rich in fossils. He set to work to study these deposits
and collect fossils from them and accumulated a large collection
of other mammalian remains before he found first a human tooth
and then o human skull-cap (see Plate XVIII ¢ and d), and a month
later a human leg-bone. Dubois formed the opinion (which, in the
light of the evidence then available, was not unreasonable) that the
nge of these fossil beds, as indicated by the fauna, was Pliocene, but
more detailed studies by von Koenigswald and others have shown
that the Trinil beds are much later, and of Middle Pleistocene age.

Dr. Dubois described these human remains under the name of
Pithecanthropus erectus, choosing the name indicate that on the
one hand the skull showed many siminn while the leg-bone
indicated that the creature to whom it belonged walked fully erect
us Homo sapiens does today.

Dubois’s discovery started an extensive and prolonged contro-
versy, some maintaining that the remains were not human at all,
but represented a gigantie, extinct gibbon, The size of the brain
mml]nn{luntyjustwithlnhlmmnﬁmiﬁtmiﬂmdl_:meufthe
skull exceedingly flat, while other unusual characters included a
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bar of bone ncross the forchead above the eyes that was even more
like that of some of the great apes than of Neanderthal man.

Since, as we have pointed out several times in this book, such
resemblances to the grest apes were regarded as evidence of a
‘primitive’ condition, the skull came to be regarded as ‘the most
primitive human skull-cap that has been found’. These, I regret
to say, are the words which I used in my first edition of this hook.
In reality the Java skull is not a very primitive, but a very highly
specialized, human form—an offshoot that developed certain
characters which are reminiscent of the living great apes. On the
other hand, the leg-bone shows that the breakawny from the
human stock did not take place until the human stem had already
achieved an erect posture, and in respect of his limbs Pithecai-
thropuis retained the essentially human form.

From 1981 to 1841 Professor von Koenigswald carried out exten-
sive explorations of the Java fossil beds in the hope of discovering
more fossil human remains, He was more than suceessful and
found remuins of what he regarded as three distinet types of human
in the Dijetis deposits, which are geologieally older than the Trinil
beds und belong to the Lower Pleistocene,

Of the three human species which he recognizes, he places two
into the genus Pithecanthropus, but ascribes them to species distinet
from erectus of Dubois. He calls them Pithecanthropus modjoker-
tensis and Pithecanthropus dubius.

The former is represented by the skull of a child, by parts of the
skull and face of an adult, and by a mandible and a number of
teeth. Only time will tell if the separation of this material into
a species distinet from erectus is justified, or whether the observed
differences are not due to individual or at least racial variations.
The fuct that they are somewhat older than erectus may well agree
with their being a distinct and ancestral species of the genus.

The sccond species, dubius, is based upon a fragment of jaw
found in 1930 and one other tooth. It is by no means certain that
it should not be regarded simply as an aberrant form of Pithecan-
thropus modjokertensis. More material is needed to clear up this
point.

The third type of human found in the Djetis or Lower Pleisto-
cene beds of Java is Meganthropus palacojavanicus, This seems to
be a gignntic and quite distinet ereature, at least as far as its jaw
and teeth are concerned; but it may not have been a giant in respect
of skull and limb bones for the jaws of the ‘near-man’, Paranthropus
crassidens from South Africa, are not dissimilar in size, According
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to von Koemgswald this jnw ‘shows so many “primitive’” charac-
teristics that it eannot be regarded as o mere side branch of
mankind, but must be placed within the line leading to modern
man'. With this view I cannot agree. The jaw shows a number of
essentially human charneters, such s the relatively small size of
the eanines, but it also exhibits specinlizations which suggest to me
that it belongs to a side branch which broke away from that
lending to modern man, and eventually became extinet, just as
Pithecantiropus did.

Another series of discoveries of the greatest importance, also
from Java, are the skulls from Ngandong on the Solo River. No
less than eleven skulls were found there, in exeavations carried out
by the Geological Survey of Java from 1981 to 1083, They have
recently been described in considerable detail in a paper which
Professor Weidenreich left unfinished at his death. Fortunately
the paper deseribes most of the material adequately though we
have no means of knowing what eonclusions he had formed os to
the position these skulls should take in the human story,

The Solo deposits, from which all these skulls came, are younger
than the Trinil fossil beds, being of Upper Pleistocene age—an age
comparable with that of most of the later specimens of Neanderthal
man in Europe and of the Rhodesian and Eyasie skulls of Africa.
The Solo skulls seem to exhibit very marked resemblances to the
Trinil skull in certain respects, while differing from them in others
(see Plate XVe). They have been referred to the genus Homo and
named Home soloensis, but 1 believe it would be more correct to
regard them ns a special late-surviving species of Pithecanthropus,
comparahle in this respect with the Eyasie skull. 1 consider they
should be called Pithecanthropus soloensis,

Von Koenigswald considers that ‘The Ngandong finds fill the
gap between the Sinanthropus-Pithecanthropus and the Neander-
thal groups’. This is believed also to have been the view of
Weidenreich, who, however, went further and believed that they
ultimately developed into Homo sapiens.

It is hard to see how the Solo skulls ean fill the gap between
Pithecanthropus nnd the Neanderthal types since they are of the
same geological age as the latter, and it is better to regard them
as different end-products of independent branches that originally
broke away at about the same time from the common human
stock, with Rhodesinn man and Eyasie man as end-products of
vet other similar divergent branches.

In 1018 Dr, 5. G. Andersen, a Swedish geologist, was studying

4



108 Adam's Ancestors

some limestone deposits near Peking when he noticed some fossil-
bearing deposits in caverns and crevices of the limestone. He
returned to the site in 1921 with two other scientists, and on that
oceasion found a still larger and richer pocket of fossil breecia.,
While examining this he noticed that eaught up in the matrix were
fragments of quartz, which he knew from his geological studies did
not oecur in this area and must huve been brought in by man from
elsewhere, and he made the following prophetic remark to his two
companions: ‘Here is primitive man; now all we have to do is to
find him.’

Later that year, one of his companions, Dr. Otto Zadansky,
begnn excavations at the site and returned to continue the work
in 1928, His work resulted in the acquisition of a large number of
mammalian fossils which were taken to Upsala in Sweden for study.

these fossils were two teeth which were clearly either human
ar very closely allied to man, and this fact was announced in 1024
at a meeting in Peking. As o result of the interest which was
aroused, the Geological Survey of China, in conjunction with the
Peiping Union Medical College, started a detailed study of the sites
with the late Dr. Davidson Black in charge of operations. As
a result of this work by Black, and, following Black's untimely
death, by the late Professor Weidenreich with many of the original
team, a most remarknble series of skulls and jaws and teeth of
Peking man have been made known to science. This work was
brought to an end by the Sino-Japanese war, and it is believed
that most of the specimens were lost or destroyed during the war,
Fortunately detailed deseriptions had already been published and
casts made, so that the loss, though serious, is not so great as it
might have been.

The Peking humans (see Plate XVIila) differ most markedly
from Homo sapiens and in many obvious ways resemble the
Pithecanthropus group from Java. Davidson Black named the
fossil types Sinanthropus pekinensis, and Weidenreich has followed
this lend, but most anastomists now consider that Peking man is
only a distinet species of Pithecanthropus and that it ought to he
called Pithecanthropus pekinensis.

Peking man, as we know now from many specimens, had neither
a simian shelf nor a true chin eminence; had a very massive brow-
ridge, rather low-vaulted skull, small eanine teeth, and a human
arrangement of the two rows of check-teeth, Peking man was
certainly human, and, by the old terminology, primitive. Today,
however, we would say that, far from being primitive, Peking man
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was an over-specinlized offshoot of the human stem. The late
Professor Weidenreich, however, maintained that Peking man was
ancestral to Homo sapiens, and some scientists still hold this view.
It cannot, however, be aceepted, for the skulls show many marked
specializations and also have now heen proved to be of Middle
Pleistocens age, a date which is far too recent for them to be
regarded as ancestral to Homo sapiens.

The deposits fromwhich all these fossils come are at Choukoutien,
but the skulls and other remains were obtained from several dif-
ferent levels and nre not all of the same age. Some are early Middle
Pleistocene und some late Middle Pleistocene.

We mny summarize this chapter as follows:

Remnains of fossil humans of extinet types are now known from
Europe, Asin, and Africa. They range in time from the Lower
Pleistocene inJava (Meganthropus, Pithecanthropus modjokeriensis),
through the Middle Pleistocene in Europe, China, and Java, to the
Upper Pleistocene in Europe, the Near East, Africa, China, and
Java,

None of the types deseribed in this chapter was, on the svailable
evidenee, in any way ancestral to Homo sapiens (in spite of some
opinions to the contrary), for all show specializations which are
awny from the Homo sapiens type; specializations which were once
thought of as ‘primitive’ characters, and which led to the belief
that these types represented ‘primitive’ stages of man, not highly
specialized offshoots of the®human stock.



CHAPTER XII

Our Stone Age Ancestors

1¥ we review the facts set out in the preceding chapter we find that
the vast majority of the human fossils representing extinet types
of man belong to the Upper Pleistocene period, while only a limited
number of speeimens from a very small number of sites represent
fossils from the Middle and Lower Pleistocene periods.

Nearly all the Neanderthal remains, as well as the Eyasie skull,
the Rhodesian skull, the Piltdown skull, and all the Solo skulls
belong to the Upper Pleistocene, and the only fossils that we could
withctrmh:tymigumﬂmhﬁddlemﬁ:tmemngmhuun
extinet forms were the Pithecanthropus remains from Trinil, the
Peking skulls from China, the Mauer jaw, and the Steinheim skoll.
The position in respect of the Lower Pleistocene was still more
limited, with Meganthropus and the earlier Pithecanthropus remaing
from the Djetis beds as the sole examples,

It is most important to remember these facts when we turn 1o
a consideration of the fossil remnins of our ancestors—forerunners
of present-day Homo sapiens—because a number of false argu-
ments have been put forward as a result of an inadequate grasp of
these facts.

Thase who would have us believe that Homo sapiens is a descen-
dant of Neanderthal man or Peking man or any of the other
specialized types of extinet man, argue that if ancestral forms of
Homo sapiens were in fact present in Lower and Middle Pleistocene
times their remains should be not less common than the remains
of their contemporary cousins. They go on to suggest that this is
the case and that therefore such fossils as have been found should
be regarded as doubtful. The facts of the case, as 1 see it, are as
follows:

In Lower Pleistocene deposits we only know of human Tossils
from two sites so far—the Djetis beds in Java which have yielded
Meganthropus, and the earlier form of Pithecanthropus, and the
Kanam beds in Kenya which yielded the Kanam jaw fragment,
which, as we shall see presently, has affinities to Home sapiens.

In Middle Pleistocene deposits we know of four sites which have
yielded remains of our extinet cousins: Choukoutien near Peking,
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Plate XIX

{a} The Kanam mandible {Homo kaenomensis); (b, ¢) The Kanjern skulls

{of Homo sapicns type)



Plate XX

The Swanseombe skull (of Heome sapdens bype)
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Trinil in Java, and Mauer and Steinheim in Germany, On the other
side of the picture we find that there are three Middle Pleistocene
sites that have yielded remains which suggest Homo sapiens
nffinities: Swanscombe in Englund; Fontéchevade in Franes; and
Kanjera in Kenyn,

1t is, of course, true that from the point of view of numbers of
individuals our extinet cousins have a stronger position, this being
chiefly due to the fact that one site, Choukoutien, yielded such a
quantity of human remains, but that should not be allowed to dim
the fact that so far only seven Middle Pleistocene sites have yielded
human remnains that can be placed in one or the other category
(aneestors or specialized cousins), and that of these wites, three of
the seven have yielded forms which suggest that they are in the
direct line leading to Hemo sapiens.

While Upper Pleistocene deposits have yielded vast numbers of
specimens representing our extinet cousins, they have yielded fully
as many that represent our ancestors, as we shall see presently, and
we must therefore consider briefly why human remains of both
groups are so much more commonly found in deposits of Upper
Pleistocene age than in earlier deposits, The major reason is
probably to be found in the fact that by Upper Pleistocene times
man, including both Hemo sapiens and his cousins Neanderthal
man, Solo man, ete., had reached a stage where he held certain
definite beliefs which proved a major contributory factor in the
preservation of his remains as fossils. In the first plaee, we have
the custom of ceremonial burinl, practised by many Neanderthal
tribes and by many Homo sapiens Upper Palaeolithic people. Onee
the iden of burinl was conceived the chances of preservation were
greatly inerensed, and the majority of our fossil human finds of the
Upper Pleistocene owe their preservation to deliberate burial in
deposits which were rich in lime and other minerals which brought
about fossilization. In Upper Pleistocene times there was also a
custom in certain groups of what was probably ‘eeremoninl canni-
balism’. In other words, the body, or parts of the body, were
consumed, not necessarily simply as food, but s a ritual, in order
tupnasuntnthnlivingnum:nfﬂ:epnwmufﬂledmsrd.

The Solo skulls (see Chapter XI) were found in midden deposits
along with stone tools and the remains of other mammals, and

-every skull had been broken open st the base to extract the brain,
The same is true of a number of Neanderthal skulls—more parti-
cularly those from Saccopastore and Monte Circeo in Italy—while
the Krapina human remains also showed evidence of eannibalism,
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Ritual cannibalism is known among some present-day races, and
we need not be any more surprised at its appearanee in the Upper
Pleistocene than at the appearanee of ritual burial. Both these
customs are certainly responsible for the great number of fossil
human remains that we find in the Upper Pleistocene.

In the Middle Pleistocene we have only a suggestion of a com-
parable practice at two sites: Choukoutien, the site of Peking man,
and Fontéchevade in France (see later), The fossils from the other
sites of Middle Pleistocenc age are casual fossils that owe their
preservation to chanee—the washing of fragments of a human
skeleton into a geological deposit in process of formation, before
they had decomposed and turned to dust,

Sooner or later other Middle Pleistocene human remains will be
found, but itisdoubtful if we shall ever have veryabundant evidenee
of man of this period, except for isolated sites like Choukoutien,
where ritunl or possibly ordinary eannibalism was responsible.

From this general introduction let us turn to a brief examination
of the actunl specimens that seem to represent our direet ancestors.

First of all, we have the solitary find of the Kanam mandible
{see Plate XIXa) in Lower Pleistocene deposits in Kenyn. Doubt
has been east on this specimen by Professor Boswell, and there are
some who, with him, still prefer to regard this as a ‘doubtful’
specimen, An ever-increasing number, however, agree with me
that it is a genuine example of Lower Pleistocene man, The
Kanam mandible was found in 1082 by Juma Gitau, a native
member of my 1981-2 expedition, and he was only a few yards
away from me when he found it. He had earlier found a tooth of
the Pleistocene extinct elephant Dinotherium and had been told
to dig farther into a cliff to see if he could get more teeth. He
detached a block of hard matrix with his pick, and saw projecting
from it n tooth, He passed the block to Dr. MacInnes, another
member of the party, who saw that the tooth was human, and
called me over. It was only after hours of laborious developing
that the fragmentary human jaw was revealed.

There is no doubt whatsoever as to the age of the deposits in
which the jaw was found—the fossil evidence is clear and undis-
puted: they are Lower Pleistocene beds, Professor Boswell, how-
ever, hins suggested that the human jaw fragment found its way
down to the place where it was finally imbedded in Lower-
Pleistocene deposits by slipping down a crack at some much later
date. I eannot aceept this interpretation, for which there is no
evidence, The state of preservation of the fossil is in every respect
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identical to that of the Lower Pleistocene fossils found with it, Had
the Knnam mandible been a specimen representing some specialized
extinet type of man (such as used to be enlled *primitive’) no one
would have suggested that it was not contemporary with the other
fossils of the same horizon, At the time of the discovery, however,
most people thought of the ‘chin eminence’ of Homo sapiens type
as a character only acquired by man in very recent times, and the
fact that the Kannm mandible has a distinet chin eminence
vertainly influenced some people against accepting its authenticity.

In certain respects the Kanam mandible differs from modern
Homo sapiens—in the large size of the premolars, for exnmple, and
in general massiveness, and T have numed it Homo kanamengis to
emphasize these differences. But the Knnam mandible shows such
resemblances to Homo sapiens that it must be regarded as an
ancestor and not a cousin,

In the Middle Pleistocene the most important find that ean be
regurded as ancestral to Homo sapiens is the Swanscombe skull
(see Plate XX) from the 100t terrace gravels of the Thames,
found by Dr. Marston in 1885-6. This skull is represented only by
the oceipital bone (the hind part of the skull) and a part of one
side, and most unfortunately the front of the skull and face and
teeth are missing. Nevertheless, those who have studied it closely
consider that it stands far closer to Homo sapiens than to the
Neanderthal skulls, It can be regarded with some degree of
certuinty ns an ancestor of Homo sapiens. It is very thick and
bears some resemblance to the Piltdown skull, and for this reason
some scientists prefer to regard it as a second and older member
of the Piltdown group. On the balance of evidenee, however, itseems
closer to true Home sepiens, and I am satisfied that it represents
one of the Middle Pleistocene direct ancestors of Homo sapiens.

Also from Middle Pleistocene deposits are the fragments of three
human skulls from Kanjera (see Plate XTXA and ¢) in Kenya, Parts
of one only of these were found in situ in geologically datable deposits,
while the other fragments were found lying on the surface of the
deposits from which they had been washed by erosion. The Kanjera
skulls are notable, like the Swanscombe skull, for great thickness,
The front part of the skull is preserved, in s damaged eondition, in
two of the specimens, and from this we ean see that there was no
trace of a bony brow-ridge above the eyes. Instead we find a very
small and simple form much as in a child, but certainly of Homo

Pru&ﬂﬂmwdlhudmthmmdmhhupunthn!&nitm
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skulls, but 1 found part of No. 8 specimen in situ myself, and I have
no doubt whatever about its genuineness. Most other scientists
now also aceept the age of the Kanjera skull fragments and regard
them as representing an early stage of Homa sapiens. The age of
the Kanjera beds is not in doubt; they represent the luter stages of
the Middle Pleistocene and are roughly contemporary with the
Swanscombe beds. Both at Kanjera and Swanscombe we find nlso
tools of the Acheulenn stage of the Hand-axe culture. The Swans-
combe skull and the Knnjern skulls are the only human TEmaing
which so far have been found in association with the Acheulean
culture, and both thus point to the fact that this great culture was
the product of Homo sapiens.

The third site to have yielded human remains of Homo sapiens
type are the rock-shelters at Fontéchevade in France. In 1047
Mademoiselle Henri-Martin, daughter of the discoverer of the La
Quina Neanderthaloid skulls, found charred fragments of two
uman skulls in a hearth in a level which had yielded tools of the
Tayacian eulture. These fragments of human skull represent
individuals of Homo sapiens type, so far as can be judged by the
nature of the frontal arca.

We have already scen that the other two finds of human remains
of Middle Pleistocene age with affinities to the Homo sapiens form
were found in deposits which contained hand-axes—the Kanjera
and the Swanscombe finds. We also know that wherever remains
of extinct non-Homo sapiens types of humans have been found in
associntion with Stone Age tools the culture hns been one of the
group which includes Levalloisian, Clactonian, and Mousterian, or
else with some very crude and poorly made culture such ns the
Choukoutienian. I, and others, have postulated that Homo sapiens,
with his superior brain, was the moker of the Hand-axe culture, and
that it was our extinet cousing who made the Levalloisian, Clacto-
nian, Monsterian, and allied cultures, The discovery of remnins
recalling Homo sapiens in deposits which yielded hand-axes, at
Swanscombe und Kanjera, gave added strength to this theory.
When the fragmentary charred remains of two skulls of true Homo
sapiens type were found at Fontéchevade by Mademoiselle Henri-
Martin several prehistorians expressed the view that this find,
once and for all, disposed of the theory that Homo sapiens was
associated with the Hand-axe culture and that the Neanderthaloids
and their cousins were responsible for the Mousterian, Levalloisian,
and Clactonian cultures, It is essential, therefore, to consider brieflly
whether this line of argument is valid or not,
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The Fontéchevade skull fragments are reported: (1) to he
charred; (2) to be very hroken up; and (8) to show, on one skull
at lenst, signs of death having been eaused by a blow on the head
with “a blunt instrument’, We know from our study of the cultures
of Europe that the Tayacian culture, with which the Fontéchevade
skull fragments were found, is related to the Clactonian and
Mousterian and was also contemporary with the closing stage of
the Acheulean Hand-axe eulture, In the eircumstances it seems
just as reasonable to consider that the Fontéchevade skulls repre-
sent two makers of the Acheulean culture who were vietims of an
attack by the makers of the Tayacian, and who were cooked and
eaten (just as other animals killed in the chase), as itis to believe
that they represent the actual makers of the Tayacian culture.

The whole question is, of course, still open, and more reliable
finds are needed to give a final answer, but certainly the balance of
the available evidence, viewed impartially, does strongly suggest
that Homo sapiens or his direct ancestors made the Hand-axe
eulture, while our extinet cousins made the Mousterian, Levalloi-
sinn, Clactonian, and comparable cultures,

We must now leave the discussion of Lower and Middle Pleisto-
cene ancestors of present-day man and turn to the Upper
Pleistocene period.

The number of fossil remains of Homo sapiens in the Upper
Pleistocene is so great that it will only be possible to review the
more important finds, and it will be more convenient to do so
regionally, by continents, rather than by cultures.

EUROPE

In Kurope, during the earlier part of the Upper Pleistocene,
climatic conditions were very far from favourable to man. Large
parts of northern Europe were uninhabitable, and those parts that
were habitable were very cold, Neanderthal man seems to have
reigned supreme at that time over the hnbitable parts of Furope,

It was only during the later stages of the Upper Pleistocene that
Eumpewnsnvmunhjﬂmumpiﬂmtﬁbumming&nmﬂmﬁr_nr
East, bringing with them the Aurignacian and Chatelperronin
cultures. The evidence suggests that, with their superior weapons,
they soon exterminated Neanderthal man, although there must
have been some overlapping. The struggle for food, however, was
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probably such that there was little room for real overlapping in
any given hunting area,

Following the Chatelperronian and the Aurignacian came the
Solutrean and the Magdalenian eultures, and fossil remains of all
the Homo sapiens races of Europe responsible for these cultures are
relatively well known.

The earliest authenticated find of Upper Palacolithic Homo
sapiens in Europe was made in 1868, only o few years after the
Neanderthal skull was found. Two human mandibles with parts
of the skulls were found at Bruniquel in France, in association with
a culture which we should now elass as Magdalenian. Shortly after
this a fragmentary Homo sapiens skull was found at La Madeleine,
in the Dordogne, also with a Magdalenian culture, at what is, in
fact, the type site of this culture. Then eame the famous discovery
of human remains at Cromagnon, with a true Aurignacian culture.
Here, thanks to eareful excavation, was the first evidence of Homo
sapiens remains of both man and woman carefully buried. These
skulls have become the type specimens of what we now call the
Cromagnon race. The males had relatively large brow-ridges, but
of the same form as we know in Homo sapiens and quite unlike
Neanderthal man. Similar skulls come from Predmost (see
Plate XXIe and d) and many other European sites,

Between 1868 and 1000 remains of more than eighty individuals
of Hamo sapiens type were found in France alone, with the Aurig-
nacian, Solutrean, and Magdnleninn eultures, and since 1900 finds
in Europe have increased until now more than two hundred are
known. It is impossible, in the scope of this book, to discuss all of
these in detail, and it must suffice to refer to a few finds which
nre of special interest.

The Cromagnon type of man is represented by many finds, not
only in France, but also in other parts of Europe, such as Predmost
in Moravia. The skulls are long and rather narrow, the faces short
and wide, and the noses very prominent, while the males have
rather rugged brow-ridges. The Cromagnon race is, in fact, still
represented among the European population of today, and people
can still be found whose skulls differ in no marked way from
Cromagnon marn.

Another racial type of this period from Europe is what we call the
Combe Capelle race (see Plate XX1a and b)—using a skull found by
Hauser in 1008 at Combe Capelle, in the Perigord district of France
—as the type for this race. The Combe Capelle race had a longer
and narrower skull than the Cromagnon race, less massive
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brow-ridges, differently shaped jaw, and rather lower vault to the
head. It does not differ very markedly from some of the skulls of
what we call the Mediterranean race today.

There are still a good many prehistorians who refer to the two
skulls nnd skeletons found near Mentone, at the Grimaldi eave, ns
the ‘Negroid skulls of Grimaldi', and these two skulls hove been
used to build up a theory of a negroid migrntion into Europe from
Africa in Upper Palacolithie times. We owe the suggestion that
these skulls are negroid to Dr. Verneau who first described them,
and to the published photographs of the reconstructed skulls, Tt
is quite clear from the original deseription that these specimens
were badly damaged during excavation and removal to a lnboratory
and that much reconstruction was necessary, Examination of the
original specimens most strongly suggests that the particularly
negroid features of both specimens are due to faulty recon-
struction and that both specimens belong to the Combe Capelle
race, There is eertuinly nothing upon which to base the sugpes-
tion of & negro invasion of Europe, and in fact we can find no
evidenee that the negro was in Africa, at all, at that particular time.

The famous and much disenssed Chaneelade skull, found in 1888
at Raymonden in the Chancelade district of Franee, was in associa-
tion with an industry which we now class as Magdalenian, The
skull has repeatedly been compared with modern Eskimo skulls,
and it certainly has a number of characters which link it with the
Eskimo of today. There are also not a few cultural links between
the Magdalenian culture and that of the Eskimos. On the other
hand, it has to be remembered that many of the other skulls found
with the Magdalenian eulture do not show these Eskimo traits, and
it would be wrong to think of the makers of the Mugdaleninn culture
as fundamentally of the same race as the modern Eskimo. It is
probable, however, that the Chancelade skull represents one of the
several Magdalenian tribal types and that the Eskimos are
descended from this stock, with some other admixtures,

Another Upper Palacolithic racial type in Europe is that repre-
sented by the human remains st Obereassel, found muni;rl in
association with a Magdalenian, and representing another tribal
variation of the mukers of this culture, The race represented by
the Obercassel skull and others approximates to an ancestral form
of the Nordie type.

We also find evidence of one or more broad-headed or brachy-
cephalic types in Upper Palacolithic times in Europe. The first
finds in the Aurignacian—as distinet from the Solutrean—levels at
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Solutré (the type site of the Solutrean culture) were regarded with
doubt because they were broad-headed and it had come to he
regarded as axiomatic that Upper Palaeolithic man was always
long-headed. Further excavations at Solutré in 1921, however,
vielded some more brachyeephalic human skulls in the Aurignacinn
tevel under conditions which left no doubt as to their authenticity.
We may accept as n fact that there was a brachyeephalic racial
element in Europe at that time. It has been suggested that an
ultra-brachyecephalic type was also present with the Chatelperro-
nian culture at Chatelperron itself, but the evidenee that the skull
belongs with the industry is not very satisfactory.

What can be said with certainty is that, so far as Europe is
eoncerned, n number of very distinet racial variants of Homo
sapiens were present in Upper Palaeolithic times (foreshadowing
some of the major racial elements in present-day Europe), a fact
which mukes it certain that Homo sapiens goes back a very long
way in the time-scale, even though his remains are so searce in
earlier deposits.

AFRICA

Turning from Europe to Africa, we find that in the Upper
Pleistocene in North Africa Homo sapiens is represented in late
Upper Palaeolithic times by a number of finds, some of which
recall the Cromagnon racial type, as, for example, the skulls from
Meteha e Arbi and Beni Segoual, These finds both seem to
represent the sume race, although the first was associated with
a Capsinn culture and the second with Oranian. Special note
should be made of the fact that the Beni Segounl skulls show
evidence that the upper central incisors were deliberately extracted
early in life, & condition which is widespread in Africa at the present
time. Similar dental mutilation is also found in the Asselar skull,
which was discovered some 220 miles north of Timbuktu, but
without any cultural sssociations. Its late Upper Pleistocene age
is suggested by the accompanying fauna.

Boule and Vallois consider that the Asselur skull (see Plate XX11)
shows certain negroid characters, although some dispute this; if so,
the skull represents the earliest suggestion of a negroid type so far
found in Afriea,

In East Africa the skulls from Gamble's Cave, Elementeits,
found in association with an Upper Kenya Capsian culture,
strongly reeall the Combe Capelle type of skull from France.
These skulls are dolichocephalic and not prognathous.
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The Olduvai skull, which was originally claimed by Professor
Reck to be of Middle Pleistocene age, has now been shown to be
of Upper Pleistocene age, contemporary with the Gamble's Cave
skulls. It is somewhat crushed, but probably represents the same
racial type. The skull from Naivasha rock-shelter is also of the
snme age, and again resembles the Combe Capelle type more than
uny other,

From the Sudan we have the very interesting fossil skull from
Singa (see Plate XX11). This, though found many years ngo, has
only recently been deseribed in detadl, Tt is regarded by Wells as
being similar to the Boskop skull from South Africa and to
represent a large and ancestral representative of the Bushman race,
It is certainly of Upper Pleistocene date and was found in associa-
tion with a culture which has been described as Levalloisian, but
which seems to me, from the illustrations, to savour more of the
Stillbay.,

In South Afriea the Fishhoek skull, also of proto-Bushman type,
probably helongs to the late Upper Pleistocene, us does the Boskop
skull-cap, but most of the other skulls, including those from Cape
Flats and Springbok Flats, are more probably of what we would
eall Mesolithic age, and, like the Elementeita race of Kenya, do not
coneern us in this book.

There is one South African skull, however, in addition to those
from Fishhoek and Boskop, which is of Upper Pleistocene age and
which needs special comment. This is the Florisbad H-hl!l. It has
been regarded by some as representing a non-Homo sapiens type,
but this does not seem to be the case. The Florishad skull should
be regarded rather as a specialized offshoot of Home sapiens, or
just possibly the result of a cross between Homo sapiens and the
non-Homo sapiens type from Broken Hill in Rhodesia.

ASBIA

When we turn to Asia we find that at present we have relatively
little good evidence of Homo sapiens in the Upper Pleistocene,
though there can be no doubt at all that he was present and ﬂu‘n
material will be forthcoming, when more work has been done in
this continent. ] N 1

There are u certain nuniber of important finds in association with
Upper Palacolithic cultures in Soviet territories, but the literuture
on them is hard to obtain. Tﬁmumdmn;mfmgmhryhmn
remains from Aurignacian levels in Palestine,

The upper levels at Choukoutien, near Peking, yiclded a Homo
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sapiena skull in association with a late Upper Palacolithic culture,
and there are a few other finds of fragments belonging to Homo

To summarize this chapter, we find first of all that, so far, fossil
remains of Homo sapiens type that can be dated with any degree
of certainty as Middle and Lower Pleistocene are very gearce indeed.
The reason for this seems to lie in the fact that the practice of
burial had not yet appenared, and man, as a roving creatare, only
occasionally died under conditions which led to his remains hecoin-
ing fossilized, instead of being either consumed by earrion feeders
or rotting to dust. There is, however, no longer any doubt that the
Homo sapiens type goes back to an early date in the Pleistocene
and was contemporary with the more specialized extinct types of
man. There is also some reason for believing that the early types
of Homo sapiens were mainly linked with the great Hand-axe
culture, while his extinet cousins were in the main, if not wholly,
linked with the Clactonian-Levalloisinn-Mousterian complex and
kindred cnltures outside Europe,

By the Upper Pleistocene a very wide range of racial variants of
Homo sapiens had been evolved, a condition which itself shows that
the common ancestral form must go back at Jeast to the beginning
of the Pleistocene, .

Having briefly reviewed, in the last three chapters, the fousil
apes and ‘near-men’, the extinct human types, and fossil types
related to Homo sapiens, we have reached the point where we may
endeavour to draw up a family tree. It should be clearly under-
stood that this ean only be regarded as speculative, since many of
the specimens at present available are too incomplete to give us
much of the information we need.

It seems very nearly certain now that the human stem separated
from the one which led to the living great apes—the gorilla, the
chimpanzee, and the orang-outan—as well as to manyof the Upper
Pleistocene and Pliocene apes, at least as far back as the Lower
Miocene and possibly even in the Oligocene. For the moment 1
prefer to place the division at the base of the Lower Miocene, The
gibbons, however, seem to have broken away from the stem in the
Oligocene, and it may well be that the separation of the stocks
lcadjngtummnndtnthegnmtnpﬁuhumkphneinthn
Oligocene. Parapitheeus and Propliopithecus from the Oligocene
of Egypt seem to start in the line which leads to Limnopithecus in
the Lower Miocene of Kenya and thence to Pliopithecus in the
Middle and Upper Miocene of Europe,
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While it is impossible to say that there is a direct line of evolution
from Propliopithecus through Limnopithecus to Pliopithecus and
thence to the modern gibbons, it is possible to supgest that all of
these crentures represent the hylobatine or giblion stock, with the
carlier forms not yet showing the specializations found in the
gibbons of today.

It is most unfortunate that we still know so little about the
crenture that has provisionally been ealled Sivapithecus africans
from the Kenyn Lower Miocene beds, for this ereature may well
prove to be a true representative of the stock from which man
eame. On the other hond, the intermediate-sized Proconsul—the
species called nyansee—may also be said to have some claim to
this position. For the moment I think it best to place the genera
Proconsul and Sivapithecus, ns represented by the species afrieans,
both at a point just before the separation of the human from the
ape stems,

The Dryopithecenes, as represented by the species fontaini and
*pilgrim’, cte., are, in my opinion, an offshoot stem parallel to that
leading to the great apes. They exhibit features such as the simian
shelf, which show that they had already developed the specializa-
tions which are so charncteristic of the true great apes, but not
of man.

Sugrivapithecus too, from Indin, shows a simian shelf and must
go with this branch of the family tree, and so probably does
Bramapithecus.

The Indian Sivapithecus group is not easy to place, owing to
lack of adequate specimens, just as this genus is so far also
represented by inadequate specimens in the Lower Miocene of
Kenya.

We have no direct evidence as to the presence or ahsence of
a siminn shelf in this genus, but the conformation of the anterior
part of a jaw from India (which is unfortunately broken off before
the symphysial aren) suggests to me that a siminn shelf must have
been present. Should that prove to be the case, then the Indian
species would, in my opinion, have to go into a branch of the ape
stem rather than into the human one; but o branch in which the
pattern of the cusps of the upper molars npproximates more to
that seen in man than to the living great apes. -

Of Ramapithecus we have little material, but I suspeet it of being
u branch of the Stvapithecinae.

The Australopithecenes from South Africa are, as we have seen,
too late in geological time to be regarded as direet ancestors,
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while they are also in some respects too specialized, and they
must be regarded as an offshoot which broke away from the main
human stem in Pliocene (or even earlier) times, This gives us a
reasonahble degree of certainty that the Pliocene ancestors of man
differed a great deal from the stock represented by Diryopithecus
and Sugrivapithecus, ete., and was only o little different from the
later Australopithecenes,but without some of their specializations.

It may well be that while some of the species of Proconsul led
towards the ape stem, one species may have given rise to the
human stem.

So far as man himself is concerned, I believe that the evidence
suggests a major division at least as early us the Middle Pliocene
and perhaps earlier, with one branch leading up to Homo sapieny
races of today via Kanam man, and Kanjera and Swanscombe,
ete.. with the other leading to the stock represented by Java man,
the Mauer jaw, and Meganthropus, in the early stages, and by
Neanderthal man, Eyasie man, Rhodesinn man, and Solo man as
end-products just before extinetion.

The Piltdown skull is a problem. The question of whether the
juw and skull belong to the same creature is still an apen one, and
personnlly 1 feel that they do not. For the moment I place the
Piltdown skull as a direct but aberrant offshoot from the stock
leading to Homae sapiens.

1t must aguin be repeated that there are those who still hold
that Peking man and Java man should be listed as direct ancestors
of Homo sapiens, with Neanderthal and Solo types as intermediate
forms, but 1 cannot support this interpretation, which implies too
great a measure of reversal of specialization.

I have changed the terms Palaeoanthropidae and Neounthropidae
to Palacoanthropinae and Neoanthropinae, thus giving them only
sub-family status for the two stems, but at the same time I would
point out that there is no reason to believe that one stock is older
than the other, as the names seem to imply.

I believe that the Neanderthal type and also Rhodesinn man are
only species of a single genus Palacoanthropus, and consider that
they are as distinet from Homo as the gorilla is from the chimpan-
zee, and believe that therefore generie distinetion is justified. Solo
man T regard as the end-product of the Pithecanthropus stock.

Several distinet racial groups of Neanderthal man seem to have
become differentiated in late Upper Pleistocene times, represented
by a northern race, o South European race, and a Palestine race;
the lntter may have crossed to some extent with Homo sapiens.
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What of the Future!

o the final page of the first edition of this book I wrote: “The last
fruym;hmmgrmdnminaurkmkdgfqﬂhﬂpm...ﬂu:
next ten years showld see a still greater increase.” It is not ten but
nineteen years since I wrote those words, and the discoveries that
have been made have been far more numerous than I had expected.

The picture as we know it today of Stone Age mun's cultures
duﬁngthcﬁni:tmmpcriodinnmmplexme——mmp&uﬂml
uulyacundemcdmmmyhnsbammihl:in this book, but we
may be nbsolutely certain that what we know at preseént is only
the barest outline of the facts. There are still vast gaps in our
knowledge of the Stone Age cultures and of the internction of one
eulture upon another, where two or more are contemporary, There
are, as we have seen, still greater gaps in our knowledge of the
stages of evolution by which man reached his present status.

We have seen that the evidence that is available today points
very strongly to the African continent as the place where man and
the great apes were evolved. But Africa is still only very partially
explored from the point of view of Prehistory, and there are
immense areas where no prehistorian has worked at all. Although
we must now look mare and more to Africa for the evidence of the
earlier stages of human evolution, we must not let ourselves forget
that Asin may well have played a very important part in the story
‘oo, It was the discoveries in the Siwalik Hills of India that first
led seientists to think of Asin ns the possible birthplace of humnnity,
and although we now know that the Siwalik deposits are much
younger, geologically, than the Lower Miocene beds of Kenya,
nevertheless we cannot ignore the possibility that during the Upper
Miocene and Pliocene periods the Siwalik area may have been a
major, even though secondary, centre of evolution of the higher

We have at present no means of knowing at which stage the
human stock divided into the branches leading on the one hand to

thropus of Java. Comparisons between Lhum?nimdmmyothu
gruupaufrmuﬂmimnhrmm.tﬁiumdthnsmlﬁhmggutﬂmt
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there are very close links, and it may well be that we should not
think in terms of the continents as we know them today when we
talk about the place of origin and evolution of the higher Primates,
but rather of a zone which could include the region from North
India in the east to Kenya in the west.

Whatever the finul verdict muy be, it is certain that we shall
need to do a very great deal more research before we can begin to
say that the story of human evolution is cven half as elear as that,
shall we say, of the horse.

Probably one of the most urgent needs today is for fresh and
very thorough investigntions to be made of the Oligocene and
Lower Miocene deposits in Egypt. In the days when Parapithecus
and Propliopithecis were discovered there, more attention was
heing given to the fossil remains of the large animals that occur
in these deposits than to the small ones, and the discovery of
Primate material was, in o sense, incidental to the seareh for enrly
ancestors of the elephants and the anthrecotheres, ete, Fossil
remains of the smaller animals require a much more careful search,
and often prolonged work, not day after day bul year after year.

The discoveries in Kenya in the Lower Mioccne suggest that
Limnopithecus must be a descendant of Propliopithecus of Egypt,
but they also leave little doubt that the Egyptian Oligocene
deposits should contain forms ancestral to Proconsul as well as
Sivapithecus.

Research work in the Oligocene deposits in Egypt, directed
especially towards the search for fossil Primate material, is o most
urgent need today if we are to throw more light on the early stages
of the evolution of man and the great apes. It will be costly and
difficult work, and whoever undertakes it may have to expect
months or even years of hard work before the prize is found, but
I feel sure the prize is there.

In very much the same way there is an urgent need for fresh work
in the Siwalik Hills of Indin, directed mainly towards a search for
more complete remains of the fossil apes of that arvea, which we
know only from fragmentary remains, Better specimens must be
there, and though they may, perhaps, be found by some brief and
hasty expedition, it is more likely that they will only be found by
prolonged search over a period of years by some person who is
determined ‘to search until he finds’; someone prepared to devote
n lifetime, if necessary, to the discovery of this part of the missing
chain of evidenee in ape and human evolution.

Much, too, remains to be done in the Lower Miocene deposits of
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Kenya, which have alteady yielded sueh good results since 1080,
and it may be hoped that the next ten yenrs will see the discovery
there of more complete remains of Proconsul, Sivapithecus, and
Limnopithecus, as well, probubly, as other new genern,

1t must be remembered that in South-west Africa there are Lower
Miocene beds which years ago yielded a fossil fauna not dissimilar
to that from the Kenva beds. These deposits would certninly be
worth re-examining with a special view to finding lvssil Primate
material.

The recent (and as yet undescribed) discovery of parts ol a
skeleton of Pliopitheous in Austrin serve to remind us, too, that
the deposits of the Middle and Upper Miocene and Pliocene of
Europe, which have yielded a small amount of Pliopitkecus and
Dryopithecus maoterinl, might well repay further extensive study.

Sinee the various discoveries of human remaing in the Pleistoeene
leave no room for doubt that man's direct ancestors were present
{even if not tool-makers) in the Pliocene, much more eareful atten-
tion is now needed for the known Pliocene fossil beds that eontain
lond mammals. Somewhere in them, even if only as very rare
fossils, the remains of Pliocene creatures directly ancestral to man
must, in due course, be found.

In particular the vast continent of Afries, so little explored from
this point of view, must somewhere hold [ossiliferous deposits of
truly Pliocene age, and when they are found, very interesting light
on human evolution is almost certain to come from them, The
vast fossiliferous deposits of the Lower Pleistocene in the Omo
Valley of southern Abyssinia should also be further explored. Apart
from the original expedition there in 1908 by Bourg de Boaz, the
brief expedition by Professor Arnmbourg in 1985 and some spas-
modie eollecting by one of my men during the war years, this field
i« still untouched. Such work ns has been done has been mainly
directed to the larger mammals because they are easier to find and
more spectacular, but the Omo fossil beds must, 1 feel sure,
somewhere concenl the remnins of contemporary early Pleistocene
A,

The fossil-rich fissure illings and limestone caves of South Africa
are already yielding & mass of new evidence of the “near-man’ or
Australopitheeus and allied forms, Much more work remains to be
done here, and similar deposits are known to oceur in Angola, the
(ongo, and Northern Rhodesin, These need intensive exploration.

Turning from the search for man's pre-human aneestors and the

evidence of the evolution of the human stoek to man himself and
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his Palaeolithie eultures, the gaps in our knowledge are also vast.
There is o most urgent need, for example, to explore vast regions
in Africa and Asis where no prehistorian has ever set fool. India
is perhaps one of the biggest gups of all, We know that vast
numbiers of stone tools of many different cultural stages can be
found—and have been found—in different parts of India, but we
still lnck any comprehensive seientific sceount of the Stone Age
cultures of Indin and their relation to climatie changes, except in
the extreme north,

Apart from Palestine and Syria, the Palseolithie of the Near East
is still, also, a large blank in our knowledge,

In Africa the vast Sahara zone, most of Abyssinia, and the
Congo, lurge parts of the Sudan, all of Nyasaland, and many parts
of West Africa have still yielded Little evidence eoncerning the
Pulneolithie, thongh the evidence must be there.

Even in Europe, the home of prehistorie studies, we have a great
deal still to learn; much of the early work needs checking and
re-checking in the light of more scientific methods of exeavation
and interpretation, Quite apart from field studies there is an urgent
need in Burope for a re-examination of many eollections originally
deseribed in general terms as ‘Mousterian’ (and often found in
ussociation with Neanderthaloid remains) to see whether they are
true Mousterian, Levalloisian, late Clactonian, or some result of
culture contact,

One of the most urgently needed field studies in Europe is in
connexion with the great Hand-axe eulture in this area. Much has
been done; it is true, but in all too many cases the records of
Hand-axe culture in river gravel and other deposits in Europe have
been based upon material colleeted from commercial workings and
often by untrained worlmen without adequate reference to the
stratigraply of the deposits, so that prolonged scientifically con-
ducted excavations are needed to check the earlier interpretations.
Then, too, there still remains the apportunity of finding further
remains of the men who made the Hand-axe culture in these
geologieal deposits.

Dir. Marston’s famous discovery of the Swanscombe skull is an
exnmple of how patient and continuous search of the gravel
deposits of Europe which contain the Hand-axe culture does, in
the end, yield worth-while results, Any interested reader of this
book who is prepared to take time and trouble and make accurate
observations in the old gravels of the higher terraces in the south
of England, for example, may well be rewarded, one day, by the
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discovery of another skull or a jaw of the men who made the
Hand-axe culture. Should such o discovery be made, the important
thing would be to report the find at once to some competent
authority, so that the evidence could be checked and studied
at once.

This book has only summarized the story of our Stone Age
ancestors roughly up to 10,000 n.c. and the end of the Upper
Palaeolithic period. The story, of course, goes on, and we come
flest to what is called the Mesolithic period, which was really a sort
of transitional stage from the Upper Palacolithic to the Neolithic,
where settled community life and the domestication of nnimals and
plants Iaid the foundations for the dawn of the metal age and of
historical times,

One of the interesting things that emerges from our study of
man's past is that the evolution of material culture proceeds at an
ever-inereasing rate; we might almost say in reversed geometric
progression rather than by steady and even advances, or arithme-
tical progression. The period of time that was needed for the
evolution of the simple pebble cultures into the first true stage of
the Hand-axe eulture was immensely long—literally hundreds of
thousands of yenrs—and fur longer than was needed for the evolu-
tion of the Hand-axe culture from its most primitive to its most
advanced stages. Similarly, the evolution of cultures in the Upper
Palaeolithic, though proceeding at a much faster rate than in
hand-axe times, was much slower than the evolution from the end
of the Upper Palacolithic to the dawn of the metal age. We know,
too, from history that so-called progress, progress of material
culture, gets fuster and faster. Developments of material ealture
{in terms of aeroplanes and cars and atom bombs and wireless)
have been infinitely faster in the last fifty years than the develop-
ments of material eulture of the previous five hundred years,

But, on the other side of the picture, we find that the evidence
points to a very, very much slower rate of physical evolution of the
human stock. The physical differences between Kanjera man and
Swanscombe man and the men who made the Aurignacian and the
late Upper Palacolithic cultures are small, while, as we have seen,
in physical characters the Aurignacians can be paralleled in the
living populations of the present day. In other words, the evolu-
tion of material culture is far outstripping the physical evolution
of man himself except in one thing—in the complexity and
development of his brain power.

Brain complexity and the ability to use the brain must not be
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confused with size of brain. There is, in fact, no close correlation
between brain size and brain ability. The Neanderthal race had,
on the average, bigger brains than we have today, but they were
not more clever. The complexity of their brain convolutions was
much less.

We know from the study of evolution that, again and again,
various branches of different animal stock have become over-
specialized, and that over-specialization has led to their extinetion.
Present-day Homa sapiens is in many physical respects still wery
unspecialized—less speeialized, for example, than either his extinet
cousins Java man and Peking man or his much more recent living
cousins, the great apes. But in one thing man, as we know him
today, is over-specialized. His brain power is very over-specialized
compared with the rest of his physical make-up, and it may well be
that this over-specialization will lead, just as surely, to his extine-
tion #s other forms of over-specialization have done, in the past,
for other groups.

Not only has the over-specialization of our brain power made us
eapable of inventing the means of the destruction of our species by
atom bombs, but it has also resulted in our creating for ourselves
sueh o highly specialized material eulture that we are far more —
not Jess—at the merey of Nature than man ever was before. We
know that in the past, since man first became man, there have
been very great changes both of climate and geography. Violent
earthquakes such as those that must have accompanied much of
the Rift Valley faulting in Afries at the end of the hand-axe times
would have disturbed man of those times very little, except for the
few in the immediate vieinity, but today similar earthquakes
would eause more havoe and o higher death-rate than any atom
bomb.

Theoretically, the fact that Hemo sapiens has specinlized in his
birain, rather than in any other way, should make him more capable
of survival, beenuse he should be more capable of finding ways and
means of meeting Nature's vagaries. But, if we are to control our
future, we must first understand the past better. History only gives
us a picture of & minute fraction of the total time that man has
been man; Prehistory ean tell us the rest of the story, as well as the
story of the major changes of elimate and geography that have
happened in the past, and that will certainly happen again. It is
only by the study and understanding of the past that we can hope
to foretell, and perhaps control, the future.
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APPENDIX 1

1% view of the fact that the “Middle Stone Age Complex® in South Africa
is dealt with so bricfly in this book, which was partly due to the fuct that
the picture which 1 obtuined from an exhaustive study of the literature
was g0 blurred and inconsistent, I am very happy to be able to include
the following note prepared by Dr. Basil Cooke and aceepted by Pro-
fessor C. Van Riet Lowe, Mr. B, ). Malan and Mr. A. J. H. Goodwin us
giving a correet summary of their knowledge of the eulture complex in
July 1952,
The Middle Stane Age Complex in Soufh Africa

The cultures which comprise the Middle Stone Age Complex In South
Africa all depend primarily on the faceted plutform technigue, which
produced several different types of prepared cores. The commanest tool
types are unifaced points, points with convergent longitudinal flake scars
on one side, unifaced points with o faccted butt, points with reduced
bulbs, various types of scrapers, gravers, bolas stones and, finally,
backed blades. The line of demareation between the Endier and Middle
Stone Ages is somewhat blurred owing to a mastery of the faceted plat-
form technique in the upper divisions of the former, so that some tool
types oceur in both Ages. Hand-axes are absent in the Middle Stone
Age and lance-heads do not oceur in the Earlier Stone Age.

Within the Middle Stone Age (often abbreviated to MS.A ) there ire
recopmized n number of distinet cultures and variations whose inter-
relution is rendered unecertain by lnck of stratigraphionl evidence. 1t is
known that several different races of man inhabited the region in Middle
Stone Age times and it may be expected that there were cultural differ-
enoes related to different ethnic groups. It is probable that the various
cultures now distinguished overlsp each other and are partly different
and contemporaneous facies of the same complex. The term Middle
Stone Age Complex is thus becoming recognized as the most convenient
and elastic term.

mm«mcmmmﬁ&mmmmmmmm
adjoining areas, shows a long development through several stages from
the final tool types of the Earlier Stone Age to refined products com-
parable with the South African Magosinn stage typified at Modder-
poort in the Orange Free State. The Pietershurg Culture, together with
its luter developments in the same region, may well represent the whaole
of the period of the M.S.A. Complex, but it does not include all the
elements found in the other regional developments.

Of importanee equal to the Transvaal cultural stages is the develop-
ment of the Still Bay Culture in the southern mountain region of the
Cape of Good Hope. Within this region there are Jocal variutions, such

i
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as the Mossel Bay industry in which remarkably simplified unifnced
puints and blades of Table Mountain Sandstone displace the normally
characteristic bifsced lance-heads. A stage equivalent to the Magosian
is attuined in this region, possibly independently of the corresponding
development n the interior plateau,

In the belt between the southern mountain region of the Cape and the
high platesu of the Transvaal, there occur severnl cultures whose reln-

from Natal, through the Orange Free State of Griqualand West (west
of Kimberley in the northern Cape of Good Hope), The cultures include
the Natal Still Bay, the Magelspoort-Viakkrual Culture, and the
Alexundersfontein Complex. The South African Magosinn is well
developed in this belt.

HHESC July 1052: approved CVRL, BDM and AJHG.
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APPENDIX I1
A Note on the Capsian-Oranian Compler in North Africa

as o result of my recent visit to North Africs, after the text of Adam's
Ancestors had gone to press, 1 have formed the very definite opinion that
the differences between the Capsian colture and the Oranian are much
less real than has previously been supposed, nnd that the spparent
differences are in the main due to ecological rensons.

It seems to me probable, now, that the Capsinn culture arrived In
Algerin from the south and that, inving reached the open high platenu
there, three things may have happened. Part of the population of the
high platenu—which is bitterly eold in winter—beghn to make habit
of moving down to the warmer coastal plain during the winter months,
returning nguin to the open plains on the plateny in summer. The differ-
ing needs for the hunting life on the open plains and for the winter life
{mainly in rock-shelters) on the constal belt, is quite eapable of explain-
ing the main differences in the tool assemblages of the two “eultures”; -
while it also, of course, expluins the differences in mode of life. In the
summer the Capsians lived in open camps, oo & diet which included vast
numbers of snails which resulted in the building up of the churmeteristic
“escargatoires’ of the Capsian eulture; in winter they lived in rock-shelter
homes und had o somewhat different diet. .

Subsequently (and perhaps very soon ufter the first experiments in
moving to the cosstal zone for winter and returning to the plateau in
!W]Wﬂfﬂlcpeﬂplﬂuﬂmtuhﬂndndﬂu]tnmmlnwm
the coastal belt and gradually moved westwards, right along this zone
to Morooco. As they did so they naturally made foll usc of the snail as
gn article of diet in summer, so that as one moves to the West one finds
that the deposits in caves and rock-shelters which are associnted with the
so-called Oranian culture include huge snail-shell levels, while the tool
types are those adopted to the ecology of the eoastal zone, while in the
main falling within the range of the Capsian culture types.
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ADDENDUM (p. 189)

15 November, 1858, after the publication of this book, & special
issue of the Bulletin of the British Museum (Natural History)
vol. 2, no, 3§, wos ssued, entitled “The Solution of the Piltdown
Problem’. This consists of nreport by J. 8. Weiner, K. P, Dukley,
and W. E. Le Gros Clark, snnouncing the discovery of the faot
that the Piltdown mandible is not a genuine fossil nt all, but is
the jow of 8 modern ape that was *fuked’ and artificially coloured
to make it appear to belong with the original main parts of the
Piltdawn skull, the genuine character of which isnot inquestion.
The doubts expressed on page 189 of this book, nnd my
personal eanviction that the jnw does not belong with the skull
stated on page 212, are therefore justified. Without the jaw
the Piltdown skull falls into its proper place as Homo Aepiens,
and need no longer be ploced among our extinet cousins.
mmmmmmmmwmdwm that

y Mﬁm'mnunmﬂrphmudm.mdgunluqurm

_exonerate those who fell into the trap nnd necepted the mundible
as genuinely belonging with the skull. There sre same further
points, however—in this connesion—which should be stressed
amd which become very significant, now that the ‘honx' has
heen unmasked.

On the Piltdown mandible—mow shown to be that of a
modern ape—the condyle of the jow was missing, as was that
part of the mandible which would normally earry the first
premolar tooth. No amount of fuking of the condyle could
ever have made it fit the entirely human ‘socket’ on the skull
jtself, with which the condyle should artioulate, Obviously it
was for this reason that the condyle of the jaw had to be
destroyed during the faking.

Similarly the first premolar of an ape, both in its crown and
almhllhrmtdmﬂm,dlﬂmmmmphmﬂyrmmnhmn
ﬂrutprcmnlur.ﬂutthlspnrturthc[nwhndnlmmbeth:lm}reﬂ
if the *hoax’ was not to be detected at the outset.

Finally, the nature of the genuine socket for the condyle of
the jaw on the skull jtself was of such n nature that the teeth
of the jaw that belonged to it must have exhibited the human
typeatwuranﬂnuttheupepnttemuhttﬂﬁnn.cnmquenﬁy
the perpetrator of the ‘hoax’ had to rub down the erowns of the
teeth to simulate this human wear.

Mlthuupumu.uwriluuthuluumnﬂntedmmﬁﬁuﬂnﬁn.
indicate that whoever was responsible for the ‘hoax’, knew
mughnhmﬂmmdhmumtumytobtfnﬂynmwm
fﬂlmumight;t&mpupﬂnmmu.mdwhhh.mth:uﬂﬂ
hand, wonld give him awny immedintely.
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