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PREFACE.

THE stone implements of the Calcutta Museum are at
present in the unhappy position of being nobody’s child.
As a stage, possibly, of their progress from the geologists
who collected them to the archzologists who ought to
know all about them, they are resting in the custody of the
zoological department. Moreover, whether owing to dis-
locations produced by the necessity of finding room for
the exhibits of the Victoria Memorial Hall or some other
cause, the greater part of them have parted company with
their fellows still on view in the Museum, and are huddled
in confusion in a cabinet in the zoological office. These
circumstances increased the trouble of studying them,
and would indeed have rendered study impossible had™
Lieut.-Col. Alcock, c.1.E., who has charge of them, not
kindly given me every facility for the purpose and allowed
me to work in his library. | must also express my
obligations to Mr. Holland, Director of the Geological
Survey, for help in various ways, and to Mr. Garrick of
his office for kindly taking the photographs which have
been used to illustrate the book.
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OLD CHIPPED STONES OF INDIA.

CHAPTER L.
INTRODUCTORY.

THE cabinets of the Calcutta Museum, and others in the
library of the Natural History Department of the Govern-
ment of India, coniain many hundreds of chipped stone im-
plements found in India. Most of them were discovered by
the officers of the Geological Survey of India, and some by
those of the Archzological Department in General Cunning-
ham’s time and by other observers. The largest finds were
made between 40 and 30 years ago; but a good donation
came in 1902 from the Collector of Cuddapah. In the
Museum no history of the stones exists beyond a register in
which they have been numbered and entered as they wore,
received ; but accounts of the discoveries made by the
officers of the Geological Survey were usually, though not
always, given in the Records and Memoirs of the depart-
ment, and these discoveries, together with those of other
persons, were not unfrequently made the subject of papers
read before the scientific societies of Calcutta and other
Presidency towns. Of some no account can be traced. As re-
gards any general treatment of the subject, a paper showing
the distribution of stone implements in India as then known
was read in 1878 before the Royal Irish Academy by Mr. V,
Ball of the Geological Survey, and brief notices of the earlier
discoveries were given by Evans* and Boyd Dawkinst in

* Ancient Stone Implements, p. 570.
t+ Early Man in Britain, p. 166
L, OCs 1
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their works. The subject, therefore, is not entirely an un-
worked one : but it appears to deserve much fuller treatment
than it has hitherto received, not only in elucidation of what
has already been done, but for the encouragement of further
research. There is ample room for the latter. The field of
discovery is almost entirely unworked as regards deposits in
caves, and in the matter of implements in gravels or on the sur-
face much may yet be done, not merely in finding stones, but
in describing the geology of the scene of discovery and
noting any indications of age given by the position of
the stones in the soil. There are, indeed, in India few
persons with leisure to devote themselves systematically
to this interesting and historically invaluable pursuit : but
every district under British administration contains some
Europeans to whom opportunities of discovery might occus
if their attention were drawn to the matter, and their interest
excited by the knowledge of what has hitherto been dis-
covered, and of the conclusions to be drawn from the
discoveries.
The areas in which chipped implements, from quartzites
8 or g inches long to agates of an inch or two, have been
collected, comprise almost every part of the Indian Empire.
Most of the larger stones come from the Kistna, Nellore,
Arcot, Chingleput, Tanjore, Madura, Cuddapah, Karnul
and Bellary districts of the Madras Presidency, and from
Belgaum, Dharwar and Bijapur in the Southern Maratha
country of Bombay ; and the bulk of these were contributed
by Mr. R. Bruce Foote, late of the Geological Survey, who was
not only the pioneer of this branch of discovery in India,
but also the most vigorous worker in it. The first chipped
implement ever found in the country was picked up by Mr.
Foote on May 30th, 1863, at Pallaveram, near Madras, during
the survey of that region ; and thereafter to the end of his
service few localities surveyed by him failed to yield some
tribute of palaolithic or neolithic objects. Dr. King of the

3
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Survey was also a noted worker in the Madras field. Else-
where the discoveries, except as regards surface flakes, have
been on a smaller scale ; but implements have been found
in the gravels of the Godavari, Nerbudda, Jumna and other
rivers, and in various places in the Nizam’s Dominions, the
Central Provinces, Berar, Central India, Bundelkhand, Raj-
putana, Sind, the Punjab, Bengal, Orissa and Burma. These
discoveries are chiefly associated with the names of Messrs.
Ball, Blanford, Oldham, Hughes, Wilson and Hackett of
the Geological Survey ; but a gond collection from Marpha ia
Bundeikhand and other places was made by General Cunning-
ham, and the names of Messrs. Rivett-Carnac and Cockburn,
and of Colonel Qakes, Major Abbott and Lieutenant Swiney,
may be enumerated in connexion with the discovery of sur-
face flakes. It is not to be understood, however, that all, or
even the greater number of the implements collected by these
observers, have found their way to the Museum.*

The implements have been found in all sorts of
situations ; but may generally be reduced under three
categories, viz., finds in or in association with the lateritic
formations of the Coromandel coast, finds similarly asséciat-
ed with the high-level shingles, gravels and other formations
connected with rivers or ancient lakes, and surface finds
which do not appear to have weathered out of any old for-
mation. All these last would have been treated by Evans
as neolithic, and probably most of them are: but some
appear to belong to an intermediate period.

The word palzolith has hitherto been used to cover all
implements of the period preceding the ground and polished
axes and other tools of the neolithic age. But this period
includes implements of two radically different types: those
of the river drifts or gravels, and those of the caves. The
former are ordinarily heavy and somewhat clumsy stones,

* See Appendix.
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chipped evi )
arepfz: th:vrl::sntﬂy fo,: use in the hand as tools : the latter
often intended t()F’;rt l‘l‘ghter stones artistically chipped, and
stages of this a : ;)oe heads of weapor.s, while in the latef
to the absence of gan o Pr.edomi“atei over stone. Owing
implements whethe ¢ :Xlenslve excavation of caves in India,
cave period of Eu r of stone or bone resembling those of the
which are in the Catoger oY, And the Indian palolith®
confined to the ear?‘ cutta 'and British Muscums, arc almost
less as these stones 'er or river drift type. Clumsy and shape-
certain definite Shaappear'm the casual observer, they exhibit
chapter, but ma F:S Whlc.h will be fully described in a later
pointed ovals andybr:rde briefly be said to be disks, ovals,
with resemblances t: choppers. These stones form a group
things called eoliths at mark them off from the shapeless
neolithic periods as ;::ir::tir::t: tc;‘; creations of the cave and
this family is by no means unj nd homogeneous family. Now
a restrict . ) niversal, but on the '
nents on;:'c.l anIc:: Cu: ous distribution over parts o: c:l":lt'::r::o:\‘tait
Scotland or Irelalr)l:)v:lsl P‘entifully in England (but not in
sula, while OCCasionai e:agr;“pf;: llranceb and the Spanish penin-
tral Europe . 3 have been reported -
sparingly ii)n’EI;usstla and Greece. Examplcsca‘xre ni;clmff::d
sparingly in they'll)‘ » more plentifully in Somaliland, and again
and finally encouratnsvm. and Cape Colony. They are next
Rajputana to M f;ered in India, where they range from
adura, an area not inferior to their main

range in E
urope. Throughout these regions the type is

identical angd i
unmistakeable : thou
; gh the chopper sha
pe.

common to India and Africa j

one aleacd . ca, is only known in Euro

s e 5;S(,p::slizh example. The fact that thep:re‘;ro:;

it o inhn;.ted and does not in general coincide

e Eions a l.tcd by the races of the most primiti

implemem,’ e s to’dxspose at once of any theory that l:e

buemanity ber re the work of the earliest ancest of
ore they had differentiated into races ::! thof
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. a
they are a type which all races would produce in a certain
stage of progress. Itis incredible that the earliest human
beings should have, distributed themselves as these Stones
are distributed, and then at some later date when the style
had gone out of fashion, have dispersed over the rest of the
world. The facts seem on the contrary 10 indicate that the
implements of the river drift type were the work of one section
of humanity after differentiation had made great Pprogress,
and that that section did not include the ancestors of the
black, red or yeilow raccs. The stones obviously gain a
great accession of interest and importance when looked at

in this way, and a field for further research and speculation

is at once marked off from the chaos in which the whole

subject now seems to lic. Volumes have been written in
English and French on the stones of western Europe, yet
it appears to be regarded as still disputable whether the
river drift or cave implements are the older, and it is difficult
to find any established conclusions as to the relations of
the authors of either with the neolithic men oOF with the
¢ method adopted has ordinarily
been to confine attention in the main to the geological
relations of the stones in Europe, neglecting those of other
continents or merely paying them the compliment of a
passing allusion. In the dearth of definite results from this
method the question arises whether new ground should not
now be broken, and the different classes of stones siudied
in their distribution over the earth no less than under it.
For this purpose the first essential is of course such informa-
tion regarding foreign stoncs as scientific men require. This
so far as India is concerned, exists to some extent, scattered
over the multitude of reports and papers already referred to;
but these are accessible to few in or out of the country,
and remarkable as it may appear, although India possesses
an even greater range of chipped implements than western
Europe, it has not produced one general work on the subject

races of our own day. Th
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It is true that the most of the stones have been found on o.r
Very near the surface ; but this is no argument against anti-

. . . . t
Quity when the surface in question is not the top of a recen
formation but the botto

m of an ancient one worn away b?’
denudation, Moreover, since hature cannot give faise evi-
dence, the discovery of even one or two implements firmly
embedded

in undisturbed gravels or rocks of ascertained

antiquity establishes the case for those stones, and gives a
powerful inference as regards the rest. More than one or two
such discoveries haye been made, and if they do not compare
in number with those of Europe it is probably due merely to

* “ Outside Europe finds in Egypt, Somaliland,
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Guide, p, 6.
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CHAPTER 11.
THE COAST SYSTEM.

Godavari, Kistna, Nellore, Chingleput, Arcot, Pondicherry, Cud-
dalore, Tanjore, Madura, Tinnevelli, Eastern districts ; Travancore,

Ratnagiri, Western.

STARTING near the Godavari a range of quartzite
hills of pre-cambrian age runs some 250
GRNBRAL vA miles south to Tripetty, at a distance

TURBNS OF COAST. > _
of 50 or 60 miles fram the east coast

to which it presents a vertical scarp. To the west, inland,
the formation has a great extension, covering the Cuddapah
and Karnul districts to a width of nearly 100 miles, while
south of Tripetty outlying masses of it occur with a pro-
gressive approximation to the sea, as far as or a little beyond
Madras. These hills are all included in the loose geographi-
cal name of the Eastern Ghats; but the main range north
of Tripetty, which rises to heights of 2,000 feet, is specially
known as the Nallamalai and Vellikonda hills. The for-
mation, known geologically as the Cuddapah series, is
important, not only as the boundary of the coast system in
its northern half, but also as the source of the quartzites from
which the palzolithic implements of Southern India were
usually fashioned. It appears that in Mesozoic times the
range formed the shore of a jurassic sea. South of Madras
the Eastern Ghats which continue the ancient shore-line are
of gneissic formation, and jurassic strata appear to give
place to cretaceous ; so that the Mesozoic depression of the
coast may not have been simultaneous in both quarters ; but
since upper Tertiary times at any rate the bistory of the
whole coast on both sides, from the Godavari to Cape Comorin

\ 9

and thence to Ratnagiri, appears ‘to have been practically

identical. This is inferred from the uniformity of the geolo-

gical features. From the foot of the ancient shore-line, often

marked by immense masses of shingle or other debris, a

basin of gneiss 150 feet or more above sea-level, broken up

by hills of all altitudes but generally low, extends 40 or 50

miles towards the sea, succeeded by a low flat-topped range of
what are called Cuddalore sandstones or grits, often resting on

much-denuded jurassic or cretacecus strata. This range or

plateau which varies in height from 250 feet to three or
four, is almost invariably overlaid by a formation of
sedimentary or detrital laterite, which graduates from a con-
glomerate of shingl. or pebbles to one of gravel and sand as
it approaches the sea and sinks below the later alluvium.
Laterite shingle and gravel are also common in the gneissic
uplands behind, often at altitudes of many hundred feet. A
peculiar feature of the Cuddalore formation is that for a great
part if not the whole of its range it has a scarp towards the
land and a gentle slope towards the sea. Beyond it is the
coast alluvium, usually not more than 8 or 10 miles wide,
which often ends in hills of blown sand. Since the chipped
stones of the coast are usually found in intimate association
with the laterite, it is essential that the origin and age of the
formation should be ascertained, and with a view to this the
geology of the several districts concerned will be examined in
some detail. There has not hitherto been complete agree-
ment among the geologists over the Cuddalores and the
laterite. The former have gradually been brought down from
eocene to pliocene, with a suggestion of possibly pleistocene
age ; and it does not appear to be yet certain whether they
are of marine or fresh-water formation. As regards the
overlying laterite, which is of course younger, it is agreed to
be a washed-down or reconstituted formation due to the
mixing of shingle and gravel with ferruginous matter derived
from the iron-clay which forms by decomposition of gneiss
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and trap ; but there has been a difference of opinion whethef
the mixing was done by fresh or salt water. The (hcol::
which I venture to broach ou the subject will aPPcard'
Chapter VI, and in the meantime 1 pa’ss to a detailed d€
scription of the lie of the land. )
The Cuddalores originate at Samalcottah in the Goda
vari district, and have there a dgvelOP‘
‘i,‘:g:g,ﬁ‘;f ment which is har dly paralleled in ;:);
other part of their long range.
strata here are 308 fect thick and sometimes
above sea-level. They are notably ferruginous and in Somf
Places are worked for iron. The vast delta of the Godavari

which, like all the other rivers of the coast, cuts through the
Cuddalores, has apparently ¢

Cuddalore
palzoliths a

rise 250 feet

overed or carried away the post:
lateritic conglomerates and gravels, and 00
re recorded from this district,

well within the sphere of the palaolithic
left their traces in the gravels of the river
stones may yet be found

It was, however,
men, who have
higher up, and
if carefully sought in places where
the laterite crops up. In the Kistna and North Nellore

dis*ricts immediately below palzolithic stones abound, and !
Pass to the description of this region.

The region extends from the Kistna to Ramiapatanam,

a little south of the Maneruy, and has a
NO:,I;T;‘;L?;RE_. nearly uniform width of 56 miles fror-n

the sea to the Nallamalai and Velli-
konda hills,

About 40 miles of this width are occupied by
the gneissic belt, which is w

ild country under the Vellikon-
das, and is everywhere hilly : some of the heights in the
Kondavida hills on the castern edge of the gneiss rising
to nearly 1,700 feet. Strata rich in hzmatite angd magnetic
iron abound, angd patc

hes of laterite gravels and
are common,.

shingle
At the edge of the gneiss is a fr

inge of

* Mem. Geol, Surv. XvV1.

Il

, lateritic
nd these are

er and all rou hey almost
) south where they

: d in the sout e the
: widely develope ) . north wher

formatl}(])ns,ea bu)t, legs conspicuous m.theted them. These

reach tfet: 'Kistna has no doubt Obllte;a ands varying in

e Kis s
?eltato' ns are conglomerates, gravels an
ormatio

3 ting
. metimes res
few feet to thirty, and sot Mr. Foote
thickness from a fe Except at lppatam, .

appear to recognise the
put Dr. King who sur-
th is of opinion that

iurassic strata, and ov

on white conglomerate.s. i ot
who surveyed this region does "
existence of the Cuddalores at ;e-sou on |
veyed the adjoining area to &0 the laterite *skin,” are
er thin, underlying the . of the Godavari
the strata, hf)Wevh Cuddalore formations 0O s a plateau
identical with the o siht, since these reappear ahe platess
dhstrict; and }‘le mUStth ofbthe Maneru. Beyondﬂt jatile and
4070 fect high sou t reach the sea, com¢ the fluv i the
beds, where ﬂ.\ese (:Otr}:: coast : the former comill';kummar
marine alluvxaﬁ ° and the deposits of the Gun ocupying
Celta of the Kisios Maneru rivers, and the latter D cur
i Pale}:u a}:]:re 3 or 4 miles wide. »lBlo;‘:;aiz o e of
a belt on the s ' many miles , :
rom the e'dge 0‘; :es:\,.'z‘r: txfliles long, c.omploaSed of soler
them forming rice ;é,( red sand bound wnthcf Yr-‘d i every
bly compact masse ite implements have been O.“h associate
Cl;ifzﬁzd r:;:rt‘l‘ordmarily in polSi:ioirlZ ;v:;sits. Some
part of thi ) ficial later :
were found in the ate the Kictna where .t!xe e ? besine
at Ippatam, 50 miles U(F; elsewhere in lateritic grav e,
others at Kandak;rt:nimplements and ﬂa?ses of Pf;‘: quartz at
:‘oaSt,‘indla:)tte}:tr:’ cznglomeralte m;ACh mlxe(i}uvzla still greater
ion, i aneru.
otelur near the Sea', sot:tehg(r)liits}s‘;: belt to the no":h ?:dPsaor::::
number were foun;i l1:15 ibutarics, from Velegun i o Pamu
e e miles inland on the > outh b:n t;Ofth bank
;‘ﬂ.d Koma:::;:;tt the edge of the gneiss on the
ingasam
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to Ramia all
palle under the Vellikondas. All these implemeot? ;
or less close association with shingle @

were found in more
lateritic gravel olde
the shingle being o
.:ilways ferruginous,
Just below the Quart

;t::a:f ;he recent alluvium of the rivers
Thus i Vt;ry coarse character and 0ot
zite hill':P ements were found at Angaluh

in a calcareous shingle of quarts

and gneiss. The j
degrees of excellee:::: lements of the region were of varyiog
together, » and good and bad were often found

It is in
no
case stated whether they were extracted

beds or f
oun
except in the immedi:t:n N he surface; but no stone was found
. vicini . .
a sufficient number have he;mty of these ancient deposits and
n

laterite in other dj found deepl in the
' er distri ply embedded 1n
dispute stricts to place the association in age beyoﬂd

from the

The N cpe
ellore district from the Maneru to the Pulicat

souTn L
NBLLORN. la::(e has much the same character as the
» €xcept that the Cuddalore forma-

on some of the heights. T pos§t,0n of the gneiss, are found
Penner, the existin he chief river of the region is the
amall for the sise gf delta.of which s conside,.g donfls
this river and the l? 1 the l’l'ver, It is suggested ) h o to::
had formerly much aiar, which once flowed north tf e
Pulicat Lake oy 2 more extensive deltas, betwee o Madras.
deposits. Certain : hollow not reacheq by th n which t.hc
indicate the o s oals over five miles out at © fespective
creation and st nsion of the land at this ti o appear t.o
since the epoch ofe?:ent destruction of land hamc‘ Al this
" from this rextion e laterite. No implem 8 taken place
» which was surveyeq before et';:s are recorded
e existence of

»
Mem. G. S, Vol, XVI.
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palzoliths in India had been realise
well stocked as the region just descri

to the south to which k now come.
The alluvial plain on which the city of Madras stands is
comprised in the Chingleput district,
omﬁ%ﬁ".ﬁ'” and ;4 the N. and S. Arcot dfstricts lie
inland from it. The quartzite range,

now becoming much broken up, no longer constitutes 2 solid
background for the coast region, but forms detached masses,
30 to 50 miles from the sea, in the northern part of Arcot,
where they have the name of the Nagari Hills. From this
point southwards the background is almost purely of gneiss,
which stretches without a break across the peninsula. On the
eastern edge of the gneiss in the north of Arcot stand the
low Sattavedu and Alikur Hills of jurassic age, with the
loftier Nagari Hills not far behind them. All round and.
behind these hills and piled up against the foot of the Nagars

Hills at heights of 500 feet, are masses of conglomerate and
The Cuddalore grits appear

d ; butitis no doubt at
bed to the north, or that

shingle, more or less lateritic.
to the east in Chingleput at a distance of 12 miles or less
from the shore, and are seen as broken bits of plateau vﬂ'th
a landward scarp, sometimes 50 feet high, showing white
strata below and a thick laterite cap above. From these
caps laterite conglomerates, gravels and sands, extremely
coarse on the landward side, overspread all levels till .the‘y
sink below the alluvium. Further south the coarse grfts in
the neighbourhood of Conjeeveram, appear to be a continua-
tioh of the Cuddalore system. The history of the later

fluviatile alluvium of this region is interesting. There‘are
the Narnaveram which flows into

the sea a little south of the Pulicat Lake, the Corteliar

(with its tributary, the Nagari, flowing from the north) which

reaches the sea north of Madras, and the Palar which trends
e

Mem. Vol. X.

three principal streams:

* Rec. G. S-, VO]. Xll.
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southward fro
m Conjee -
south of Madras, jeeveram and seaches the sea 44 miles

Nagari floy
ved i
into the Narnaveram, nd the Palar into the

sea north of
southward by hM\:::ras : both rivers having been deflected
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states that he chiselled several instruments out of the laterite
capping the grit cliffé overhanging the Corteliar ; and this
being so, it is clear that the implements in the nullabhs might
be as old as the caps, and might have come into the nullahs
with the debris from them. But the point is of little im-
portance as regards the general age of the stones; for the
laterite of the nullahs was unquestionably deposited before
the recent alluvium, and Oldham’s view simply prolongs the
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Vanimbadi far inland at lesser heights among laterite debris.
The existence of vast shingle panks of quartzite pebbles
round the southern flank of the Nagari Hills and round the
Sattavedu and Alikur Hills at heights ranging up to 500 feet,
led Mr. Foote to surmise that in recent times the land was
depressed to this extent, and a shallow sea covered the
present coast, studded with islands between which currents
flowed with great rapidity. He believed that the laterite of
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to the present seashore, are practically unworn. The opinto®
of other geologists, however, does not incline to the the‘?ry
S0 great a subsidence of the land in recent times. and if .the
presence of the sea cannot be invoked to explain the exist-
ence of paloliths in laterite at al| heights, it may not b€
necessary to invoke it at all. My own theory will, howevef:
be deferred until all the localities in which pal:coliths"e
found have been described.

Between Madras and the Cauvery palaoliths have 108
been reported. In this region the C“:;

‘::l;gﬁ’mz:_, dalores are represented by the T .
sandstones of the Red Hills of Pond.'

cherry and the Capper Hills of Cuddalore. At Trivicary in this
region the formation contains beds of fossil wood, which how*
ever do not suffice tosettle jts age. The old alluvium denuded
from the Cuddalores here has been bored to a depth of 550
feet before reaching the base, and at the middle depth con”
tains a bed of lignite 35 feet thick. Mr. Medlicott} was of
opinion that the presence of vegetable remains in thesé
deposits, which are very ferruginous, indicated a gradual pas-
sage of the land through densely wooded swamps to the sea,
an opinion which may be contrasted with that of Mr. Foote, and

8¢ that in the laterite period of

like the south coast of Ceylon

as “cabook” is now forming
Between the C

» where laterite locally known

under atmospheric exposure.
auvery and Cape Comorin lie the districts

TANJORE, Mapy. ©f Tanjore, Madura and Tinnevelli, and
R‘;;:‘:xn:"”’ chipped instruments have been found

in the two first,
which as usual below

*Rec. G. § Vol. X111
+ Ditto, Vol. X1v.

t Mem. G. S, Vol. xv1,
§ Rec. G. S., Vol. X1, Mem, Vol. XX.

" name of Adam's Bridge divides Palk’s Bay
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Pamben Channel is a historical event dated 1480 of our ers,
The sandstones are found again at the mouth of the Gua-
dar where the Gulf of Manar begins its great curve south-
ward, and at many places on the Tinnevelli Coast, but most
plentifully in the extreme south. They everywhere abound
in shells of existing species, and at Kudangkulam near Cape
Comorin pass into limestone, which there has an elevation
of 159 feet with a southern scarp. Qutliers of the marine
rocks found at various places in Tinnevelli indicate that they
once had an altitude of at least 200 feet, from which they
have been reduced to their present small thicknesses by
denudation, Dr. King regards them as blown sands indurat-
ed by infiltration of water; but it is not clear how those in
Palk’s Bay can have been formed in this way, and the Cape
Comorin limestone certainly requires deep water. In the
northern end of the region large apparently artificial flakes
of chert have been extracted by hammer from the laterite
conglomerate between Tanjore and Vellam. The material
of these implements appears to have been derived from cer-
tain chert rocks in the neighbourhood. Specimens of a
coarse quartzose stone, resembling chipped implements,
are common in the conglomerates and gravels of the gneis-~
sic belt in this quarter, and an undoubted “broad axe-
head” of the same stone was found near Shuragudi in the
north of Madura. At Tallekulam on the gneiss near Madura
64 miles inland chipped scrapers and knives of brown and
grey chert not belonging to the region have been found on
a mass of gneissic shingle cemented by laterite, and other
flakes of the same material, one of which is said to have
resembled an arrow head and was probably a borer, have
been found in rain gullies on the laterite overspreading the
Cuddalore plateau at Mana-Madura and Pikulam 20 miles
to the south and 36 miles from the sea, Similar flakes have
been found in quartzose shingle and gravel more or less
cemented by laterite on the gneiss near the Pallache Lake

19

towards the snuthern boundary of the Madura district. At
this point laterite formations practically cease and with them
the discovery of implements. Yellow gravels and shingles
often forming taluses at the foot of the hills take their place
in Tinn-velli, and are thought by Mr. Foote to represent
the Conjeeveram gravels of Madras, and to have been formed
under the sea or in a great lake.

The quartzose implements have evidently been fashion-
ed from the rock of the Nagamalai and Allagiri hills, and
with the Vellam chert implements are no doubt very ancient.
Those of foreign chert may be later, but as they are not in
the Calcutta Museum, I can offer no opinion derived from
their shapes. N

The region should not be quitted without notice of the
“teris " or red sandhills which form so conspicuous a feature
of Tinnevelli coast scenery, but are not much seen elsewhere
except in Nellore and Travancore. These great mounds
of blown sand, which are usually compact and support palms
and other vegetation, sometimes reach elevations of 200 feet
or more and may cover 20 square tmiles of ground. At
Taruvai and some other places near the sea they have caused
the formation of {freshwater lakes by blocking the drainage.
On lnam exposed by the removal of about 16 feet of a teri
a few miles north of the Tambraparni River in South Tinne-
velli flakes and cores of foreign red chert, similar to some
found 1n Jabalpur in North India, and flakes of quartz were
found together with burnt pottery. This find, though neo-
lithic, is interesting since the place is near the heart of an
ancient civilisation well acquainted with iron and other metals
which has left over a score of buried cities and cemeteries
along the banks of the Tambraparni. These people had the
strange custom of interring skeletons in jars and then appar-
ently removing the dried skulls and some of the bones to
wear as mourning ; a custom which survives (without the

jars) in the Andaman Islands, but had apparently disappeared
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CHAPTER IIL
SHINGLES, GRAVELS AND TALUSES OF THE I NTERIOR.

Cuddapah districts,

Belgaum, Dharwar, Bijapur, Bellary, Kamul,
s —Lower Bengals

Gofiavari, Nerbudda, Jamna, Sabarmati, Indus river
Orissa, Central India, Rajputana, Bundelkhand, Burma.

Divipep by the Western Ghits from the coast, the

Southern Maratha country contains

BELGAUM, )
DHARWAR ana the boundary line where the gneiss of
BIJAPUR.* Madras meets the trap of Bombayi; and

t passing

1:t shows palaoliths running up to the boundary but po
it. Itis full of laterite and since it has certainly never been
under the sea since the trap was poured out in cretaceous
times, it affords an example of extensive accumulations of sedi-
mentary or detrital laterite under purely freshwater conditions.

The trap covers all the northern and much of the westeyn
part of the region; but south of the Kistna (here called
more correctly the Krishna), there are extensive exposures
of quartzite and limestone hills of the vastly older Cuddapah
series, through which the Gatparba and Malparba rivers
flow eastward with occasional falls, one of which at Gokak
is renowned for its beauty. These join the Kistna on the
Nizam’s frontier, where the trap is succeeded by the gneiss,
and go miles further east the Kistna is joined by its great
affluent the Bhima. Implements are found as far east as this.

On the evidence of great taluses, shingles and banks which
exist in various situations, the region between, and south of,
the Gatparba and Malparba rivers is believed by Mr. Foote,
who surveyed the country, to have contained several ancient

* Mem., G. S., Vol. XIL
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lakes, the largest of which lay in the neighbourhood of Baguikot

and Kaladgi. The shingles are derived from the quartzite

hills of the area, and the banks codsist of thick beds of
laterite conglomerate sometimes reaching a thickness of 80
feet. The laterite is supposed to have been derived from the
gneiss in the east, but if the drainage were then as now fro®
west to east, there would apparently be no difficulty in deriving
it from the trap, the summit of which is sometimes capped
with iron-clay or original laterite 70 feet thick. No
organic remains bave been found in these lacustrine

deposits. Of perhaps equal age are certain ossiferous gravely -
seen at Chikdavli, near Gokak, containing the bones of an
extinct rhinoceros (R. deccanensis) and a bovine animal :
allied to the gaur, together with living shells. Of possibly .
later date, but much older than the modern deposits of the

sivers, are the high-level gravels on the Kistna and its tribu-

taries, the Bhima and the Tungabhadra, sometimes at heights -

of 80 feet above present flood levels. They are frequently
shingles of chert, quartzite and gneiss. The high gravels are
supposed to have owed their origin to the damming up of the
rivers by rock barriers which they have since cut through, and
such barriers were no doubt a contributing cause ; but a more
general explanation of the floods which were universally
prevalent in the peninsula in early times is offered in Chap-
ter VI. In some cases where they occur in the beds of the
streams the gravels have been compacted into a hard conglo-
merate by deposition of lime. Unconnected with the rivers
are ancient taluses in many places, cemented into ferruginous
or calcareous breccias, the former occurring in the western,
and the latter chiefly in the eastern or gneissic area between
the Bhima and the Kistna. Later than all these formations
come the modern black alluvium of the rivers and the red and
black soils of the surface.

No implements are specifically said to have been found
in the laterite beds of the lacustrine period ; but Mr. Foote

23

says that “implements of all sorts—axes, spear-heads and
scrapers in great variety, occur scattered in large numbers
over the surrounding country,” 1., the area surrounding the
great lake referred to above, * wherever the lateritic sub-soil
is exposed, e.g., north-west of Kaira and between Somankop
and Chamankatti,” and he adds that the latetite soil in ques-
tion does not belong to the recent alluvium but is older, and
probably partly of subaerial and partly of lacustrine formation.
It may be inferred that the lake was in existence when those
implements were made, and that their makers inhabited its
shores. The terms “axe” and “spear-head ” are not applic-
able to any true palaolith ; and as no implements answering
to these descriptions Sccur among the large collection from
this region in the museum, it may be assumed that Mr. Foote
according to the fashion of the time, used these terms loosely
to describe the heavy choppers and pointed ovals, both used
without any hafting to wood, which are characteristic forms
of the oldest Indian types. Implements have also been found
imbedded firmly in the calcareous conglomerates of the high-
level gravels in the banks and beds of the Malparba near
Kaira, and of its tributary, the Bennihalli, and others have been
found in gravelly kankar of apparently the same age at
Mulingi. Others were found three feet below the surface of
old gravels of undetermined fluviatile or lacustrine origin at
Tolanmatti near Kaladgi and Tolur far to the south-west.
All the implements hitherto mentioned were of quartzite, and
with the exception of those from the two last places were but
little water-worn, In the far east of the region, at Yedihalli
and Arukeri near the junction of the Bhima and Kistna, well-
chipped implements of limestone have been found on the
surface of the calcareous conglomerates already described as
common in this area. The limestone, which is very hard
with a conchoidal fracture, belongs to the pre.cambrian hills
of the country, and was apparently used in the absence of
quartzite in the immediate vicinity.
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South of this region and divided from it only by the
BRLLARY * Tungabhadra, lies the district of Bellary,
' which has yielded good store of both
chipped and neolithic stones to ma;\y collectors, though
the former, as will be suggested later on, are probably not of
the .earliest period. The base rock of the region is gneiss:
b“t.’t is crossed by many belts of what is called the Dharwar
series (older even than the Cuddapabhs), a formation of schists,
hornblendes and hamatites which yielded no convenient
qQuartzites to the stone-chippers, but plenty of jaspers. The
Sandur and Copper hills near Bellary and the Kumarswami
hills to the south-west belong to this formation. The summits
of the Bellary hills are sometimes capped by massive laterite,
and their feet are covered by enormous masses of talus, some-
times cemented by lateriteinto a breccia. There are no traces
of ancient lakes of any size, unless certain laterite terraces
abutting on the Kumaraswami hills are lacustrine, but there
is evidence in the shape of high-level gravels that the Tunga-
bhadra once flooded a much wider area than at present.
These gravels, which are often well-rolled shingle of quartz
and- gneiss pebbles, are well developed on the right bank of
the river above the Sandur hills, which once formed a barrier
across the bed, and attain in placesa height of 100 feet above
present flood level. At Nittur on the north bank an oval
quartzite implement was found on the surface of such gravel,
showing that the quartzite men of Dharwar ranged as far as
the Tungabhadra, though they probably did not cross it. Of
contemporary age with these gravels, according to Mr. Foote,
are the great deposits of coarse and fine debris which spread
like fans round the flanks of the Sugalamma or Copper
mountain and many other hills. These are supposed to have
been formed when the debris blocked the drainage channels
and forced the flood waters to flow back towards the hills

* Mem., G. S, Vol. XXV.
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work. The British Museum also contains a collection by this
officer. The stones were picked up from the surface “in hills,
maidans and scrub jungle,” at the following among other
places: Kanamalopalle, the Pullampet taluka passim, Chitvel
and Kalasapad. I mention these places in case any geolo-
gist passing that way cares to look into the matter, for
without an accurate geological description of the localities, the
stones lose half their value. Presumably they have been
weathered out of taluses or old gravels, for they are mostly
though not always, of archaic type. The material is usually
quartzite, as might be expected, seeing that this district is, so to
speak, the home of the formation. Some quartzite imple-
ments had previously been found at Rachoti in this district
by Mr. Foote,* and they are so generally common as
sometimes to be used for railway ballast. It would seem that
Cuddapah was an important centre in palzolithic times, as
Bellary subsequently was for the neolithic men.
I now pass to the valley of the Godavari, which, rising in
HIGH-LEVAL the Western Ghats beyond Nasik, flows
GRAVRLS OF THR  through the north of Hyderabad and
GODAVARI. * with its tributary, the Wardha forms,
as it curves southward, the boundary between that State
and the Central Provinces. Near Paithan on the upper
waters of the Godavari, Mr. Wynnet found an agate flake
in or on a bed of calcareous conglomerate in the cliff, 30 feet
from its summit and 20 from the base. Bones of Elephas
nomadicus, now lost, are believed to have been taken from
this stratum in 1888. Naturally fractured agates abound in
it, but there appears to be no doubt that the flake in question
was artificial, though I have not been able to trace it in the
Museum, where it is entered in the register as number §s.

1 shall have more to say of this flake hereafter. Many other

* Mem., E. S, Vol. XVIII.
+ Rec., G. S, Vol. 1.
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discoveries have been made lower down in the region from
Berar southward to below Sironcha, where the Penganga
and Wainganga rivers join the Wardha, and the latter
joins the Godavari. In this region the rivers named have
cut their way through pre-cambrian and mesozoic rocks
(Cuddapahs and Gondwanas), flanked on each side by gneiss
they are, however, ancient rivers and now flow in wide sandy
beds (with occasional bars) bordered by broad alluvial flats.
Below Badrachalam, about 120 miles from its mouth, the
Godavari enters a narrow gorge in which the water may be
penned up to a height of 100 feet in flood time, and this
causes floods of 40, to 6o feet in the region above. The
country on both sides of the rivers is very hilly, and the
peaks of the Albaka range on the east rise to 3,000 feet.

The deposits of the rivers fall into two classes: the
recent alluvium and the old gravels. The recent alluvium of
the Wardha and Godavari, laid down in quiet succession, as
shown by the regular lamination, since the rivers have been
flowing without disturbance in their present courses, is often
50—70 feet thick and of great width. The deposits are alter-
nately dark and light clays with rich black soil on the top.
Although there is nothing surprising in such an alluvium on
rivers which rise 60 feet in flood, yet it obviously must have
taken no little time for the rivers first to create it and then
cut through it again. Beyond the date when the first stratum
of this alluvium was laid there is evidence of a time when
the rivers from causes which will be described in Chapter
V1, aided perhaps by the height of the rock barriers, burst
in raging floods from many points and heaped shingle and
gravel, torn with the trees growing on it from the hills of the
neighbourhood, over a wide extent of country. These
ancient deposits consist of clays, gravels and shingle consoli-
dated into calcareous and lateritic conglomerates with little
stratification. They are full of completely petrified trunks
of trees sometimes 15 feet long, which from their position in

y
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the deposits and loss of branches, were certainly brought
down by violent water and did not grow where they lie.
Similar accumulations of petrified wood found on the lrra-
wadi in Pegu have been classed as pliocene on the strength

of the fossils accompanying them :* but on the analogy of the

Nerbudda beds the Godavari gravels are regarded as pleis-

tocene. Whatever their age man was contemporary with

them, for chipped implements have been found in associa-
tion with them. Some were picked up at Shirpur and
Ankora, 20 miles west of the Wardha, and the gravels out
of which they appeared to have weathered were derived
from Deccan trap, of which the nearest outliers are several
miles further west. This gives an idea of the extent of the
ancient floods, while the fact that quartzite implements, or any
other implements of unquestionably great age have not been
reported west of this point, seems to show that here as in
the Southern Maratha country, the men of the earliest
period stopped at the edge of the trap country. A number
of other quartzite implements were found by Mr. W. T.
Blanfordt at Edlabad on the Penganga, at Chanda between
the Wardha and Wainganga, and at Maledi and Chinoor at
the Warda-Godavari junction and were presumably derived
from similar gravels, though this is not expressly stated. Two
apparently artificial flint implements were found somewhere
near the Penganga by Mr. Fedden} No pal=olithic imple-
ments were found in the recent alluviam ; but a neolithic
axe-head found in the south of the region by Dr. King
“not in association with the old gravels” must be associated
with it. Forty miles west of Bhadrachalam Blanford dis-
covered 70 chipped implements of white veined quartz in a

* Vide Oldbam, Rec. G. S., Vol. 1V, p. 79. But the idea that these

gravels are pliocene has since been abandoned. They are now regarded
as late pleistocene.

+ Proc., A. S. B, 1867.
t 1id.

29

space 50 yards square of sandstone rock in the recesses of a
dense forest. The material is apparently the same as that
of the Jheriah implements mentioned below, and a Kaladgi
example (No. 206 of the museum). The situation of the
find suggests a factory or hiding place of comparatively
recent time.

The Nerbudda Valley from the marble rocks at Jabalpur
to the gorge at Hoshangabad, a length of
’;ﬁi‘;’:’" nearly two hundred miles, is‘ a rock
basin lying between the Vindhyans on
the north and the Mahadevas on the south, both of old sand-
stone formation. Owing probably to subsidence of the land,
the Nerbudda in arfient times filled this basin to a height of
at least 500 feet, but probably much more, with coarse gravels
and clays, which'like those of the Godavari are characterised
by much false bedding, showing violent floods, and also like
them have become cemented by lime into hard conglomerate.
Since then the river has cut down through a part of these
deposits, and now runs 80 to 100 feet below the great platean
of its own making on either side. Thecliffs of this plateau have
yielded fossils of mingled species, living ard extinct ; among
the latter Ursus nomadicus, a Euelephas probably identical
with E. antiquus of Europe, two species of Stegodon,
Rhinoceras n., Equus n, and Sus giganteus (both Siwalik
species), Hippopotamus palaindicus, two species of Bos, and
Portax, a sort of nilghai. Falconer and Thomas Oldham
held that there was a regular progress from the Siwalik
fauna to that of the Nerbudda, and as the Siwaliks were
then considered miocene, classed the latter as pliocene. Mr.
Medlicott,} with apparently better reason, was of opinion
that there is a considerable geological interval between the
two formations and their faunas (though undoubtedly some

* Rec, G. S, Vols. 1v, VL.
t Rec, G. S, Vol. VI.
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Siwalik . .
pected intty:: sabl:e?rsnsted " the latter, as might have been ex-
and the Siwaliks ::C.e of aglacial period to exterminate them),
age of the Nerbud:jelng now classed as pliocene, estimated the
the post-glacial o a gravels as late pleistocene, equivalent to
human existonse dssnferous gravels of Europe. Evidence of
plentiful, but is n 2ring the formation of these deposits is not
chipped impleme etV erthel?ss decisive. A symmetrical oval
Mr. Hackett at “BhOf deﬁyan sandstone was found by
reddish clay 6 feet utra, lying flat and partly buried in
feet below the etoatlove the base of the cliff and go or 100
full of bones 'I? The strata above for 20 feet were
same observe:: on W(;, other stones were found by the
remark of Mr. Med; the surface of the $ravels, and fI:om a
it appears that t}:Cott, » ho describes Hackett's discovery,t
northern side of t:se implements are common along the
manufactured from t:e \v;::ll;i' where they were no doubt
beyond yan rocks. In this area, but
Qqutzitethifn rleeach of the old gravels, Mr. Wilsonea;ound
places in Bu:derltl’(;nts i .Sa“gof and Damoh and at other
the il covering it i:nd, Iang exposed on the trap, or under
from the sameg1 ’+ 'a'nd implements of Vindhyan sandstone
very heavy imPl:rc: lities are numerous.§ A chipped and
60 per cent. of iro ent of magnetic iron stone, containing
budda Valley b n, was also found somewhere in the Ner-
covered whon l)t' prospectors, and its character was only dis-
may be added tk was sent. t(_) be tested for the metal| It
sessed & hurma zll: the Asiatic Society of Bengal once pos-
taken fro o u.l L, now lost, which appears to have been
m the ossiferous gravels of this riverY Although

* Fig. 2, postea.

t Rec, G. S, Vol. V1.

! Proc, A. S. B., 1867.

§ See Appendix.

Il Proc., A. S, B., 1880, p. 120
¥ Rec, G. S., Vol. X1V. »
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the Godavari itself has yielded few satisfactory fossils, the dis-
covery of Hippopotamus p., Bos n. and Portax in the gravels
of its tributary the Penganga indicate a contemporary age for

them and the Nerbudda, and Mr. Medlicott is inclined to
teritic deposits of the coast.
a contain much the same

fossils as those of the Nerbudda, and are
no doubt of the sameé age. Mr. Cock-
burn of the Opium Department, collected the bones of

several extinct species in these gravels at Hinavti in

the Banda district,* and found some chert and quartzite
n with the bones of a small horse,

I bave not been able to trace
discovery ; but writing in 1894 of
tery at Kon in the Mirzapur

s that certain ovate and
hable from

ascribe the same age tothela
The gravels of the Jamn

OTHER RIVERS.

implements in associatio
specifically undeterminable.
any detailed account of this
the discovery of a neolithic ceme
district, Mr. Cockburn remark
discoidal cherts found there were not distinguis
those of Hinavti} In the absence of certainty that the
strata at Hinavti had not been disturbed, and that the horse
was pleistocene, some doubt must remain whether the imple-
ments are really as old as supposed. It would seem s if

Mr. Cockburn had hit on the grave in which some neolithic

warrior, or his ashes, had been buried with his steed and the

usual offering of stone implements.
It is incidentally mentioned by Mr. Foote in his memoir

on the Bellary district} that quartzite implements of the
Madras type had been found at the bottom of gravels 60 feet
thick on the Sabarmati river in Ahmedabad, and that in the
same locality neolithic objects had been found on the surface
of recent alluvium which had formed to a thickness of 80 to
150 feetsince the age of the gravels. Mr. Foote relied on this

« Rec. G. S., Vol, XV.
4 Journ. A. 5. B., 1894, p. 2I.
{ Mem. G. S, Vol. XXV.
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O prove the occurre

lithic and n i a pﬂeﬂu’
collthic a i ia, i n ap|
ges in lndla, in oppositio

a theory whj
the two pcriol;: :ad been broached by Mr. Ball in 1878 th#
respectively. M: f!;}co.,, temporary in South and North Indi,
on except his igm;ra:c':l 5 thhcory never had anything (7
and palzoliths j e that ncoliths are common in
d:Ubted]y a i:t Ni::th Irdia; but although there is use
chipped im erval of tim d

plem ¢ between the ol
Suppose, that the::t“s, and ground celts, there is no reasof 2
and the discoveries z:st e:: ) 3Kbreak in the chain of humanitys
intermediate per; ¢ Karnul caves the
those of th Period was characterised e suggest b i

¢ cave age of Euro s ‘by types resembling

pe.

An imple .
pPlement of limestone has been found near Attock

the same .
neighbo
them, Consider ul’hood-:

. of the river w

ed the flakes of Dr. Blanford, who examined

MOSt ¢ hich are beauti(:'u”thc hills older than the cores
of th y cut . ey

ese flakes and cores are :‘ dt ::u:;'-,:-l{‘ ,l::ohuuc.

ritish Museunh

and their a
Ppearanc
ston e confir ,
es I regard as early neol:'!t‘:i Dlanford’s view. The lime-
¢

At Jherria and Govindpy
Lownr BENGAL,

Bt r§'between the Damodar and
ar rivers, a few chipped imple

Zite were f ments of ree .
ound by Messrs, Ba%l a:da';;l ";:Cﬂccous quart-
ughes in apparent

*

+ :}ec.. G. S.' VOL xlll_

IL;:C.’ A.S. B, 1880, P 175

5 P‘_ mﬂ Gu S., VOL xvll‘ .
oc, A. S, B., 1865, p. 127,

.
nce of a great gap between the p‘m
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the above was found at
the surface, and
ently there was
the recent

Symmetrical implement than
Gopinathpur* in the Manbhum district on
another at Raniganjt in Burdwan. Appar
no association between the implements and
alluvium of the Ganges.

To the north of the Mahanadi
chipped implements
Mr. Ball at Dhenkanal,
and Sambalpur. That found at Dhenkanal was ofagranular
quartzite and the rest of a vitreous quartzite, apparently
derived from veins in the rocks of the region. The Dhen-
kanal stone was found in laterite debris, and may perhaps
claim the same antiqui%y as the stones of the Madras coast.
The others were found on the surface, and no clue is given to
their association.

The Museum contains a numb
graduating from

t a few oval and pointed
were found by

ORIS .
54 Angul, Talchir

er of stones of shapes
palaolithic to some-

thing like neolithic from various locali-
ties in North India. Such are stones

of a material resembling quartzite from Neemuch in Centgal
_I"dia- from Jaipur, Rintamber, Bundi and other places
f“ Rajputana and from Bundelkhand ; while from Marpha
in the Banda district of the United Provinces, there is 3 large
collection of implements of trap. There are also trap stones
from Damoh. The trap implements have frequently a very
rude appearance, no doubt due to the unhappy material ;
(for the shapes usually have a more modern aspect than those
of the other stones. There is nothing .accessible to me on
.'°°°fd to show whether all orany of these stones were found
in connexion with formations out of which they might have
weathered, or are purely surface finds. They may belong

OENTRAL INDIA,
RAJPUTANA,
BUNDRLKHAND.

- e —————
* Proc. A.S. B, 1867, p-143
+ Proc. A. S. B, 1870, p-268.
{ Proc. A. S B., 1876, p.122.
3
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1

to both categories if they cover a long period of time; but
I put them all here for convenience.

About 1893, Dr. Noétling,* of the geological survey

BURMA. discovered a number of small ChiPP'?d
flints on the slope of a ravine 10
Yenangyoung on the Irrawadi, apparently associated with
ferruginous strata containing the remuins of Hippopotamus,
antelopinum and  Rhinoceros perimense, and underlying
other strata 4,600 feet thick. The flints as figure. by
Dr. Noétling (I have not traced the originals), appear
certainly artificial and intended chiefly as knives or scrapers
and  borers, while some are triangular. They are not
essentially dissimilar from some of the smaller flakes
figured by Evans and Dawkins from the cave deposits of
England ; but at the same time they are not essentially
different from late surface flakes. The thickness and fossils
of the strata ip connexion with which they were found point
to a pliocene or very early pleistocene age ; aud the assured
asscciation of the flakes with the strata would not only carry
the age of man beyond anything
lisked, but would show him as then jn a very fair state of
advancement, with needs for so many minute implements.
Unfortunately, the association is far from assured. As
however, Mr. Keanet has adduced Noétling’s discovery.
among others, as strong evidence of pliocene man, and as
the question is of immense importance, I quote in full what
the doctor himself has to say on the point:  “ While stooping
to pick up the fine molar which is figured in the accompany-
ing plate, my attention was drawn to some curiously shaped
flints partly embedded in the ferruginous conglomerate.

Next to the molar just mentioned, I found t
Fig. 2;

that has yet been estab-

he fine specimen,
and on looking further about I found about a dozen

* Rec. G. S, XXVII, p. 101.
t Ethnology, Preface, p. x.
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. : me plate.
or so of other flints some of which are figured on the same p

. s he
i scri logical position of t
e e e e w till remains the

strata in which the flints were found, there s o sita
question to be discussed whether they were really ;’“ ¢ of my
or not. To this I can only answer fhat to thhet [ ;So;gprob-
knowledge they were really found in situ 'and}t] 3 o ;;tooped
ably would not have discovered th"em if 1 . a  elopinum.
down to pick up the molar of HI?POthcr'“?‘ adis arked
Fig. 6. The exact spot where the flints were ot:)t;l-ﬁeld e
on my geological map of the Yenangyoungl; e of a ravine,
No. 49, and is situated on the steep easterns Opch a position
high above its bottom, but below the edge in su

w “"lts u g
1S "lCOllceanbl(. hO the Sho ]d llave bee" bl ou llt

e. nor was there ever any;
’ -
e way in which the flints

there by any foreign agency.
dwelling place in this narrow gorg
and it is further impossible from th ht to that place
were found that they could have been broug ¢ from the
by a flood. IfI weigh all the evidence, qm(;e i;:F;s my strong
fact that I actually dug them out of thefbené v 1t % to be
belief that they were in situ whe.n ‘ou éa” visible» on
inferred from this account that 'the fins werinches in length
the surface, and as the largest 15 under t:’}(:eir being partly
and the majority are much smaller, o tam inconsistent
embedded implies no penetration of thebS- cts. It does not
with the effect of water on S%"fac.e ) e.iti)er dug into
appear that the doctor after this dlscover):).- examined the
any depth of the ferruginous stratl‘[;:ntS' though a dis-
neighbourhood of the ravine, for othe"h le se,:ttled his doubts
Covery well within the Stratum.woum a;" the same kind of
one way, while failing this, a discovery O id have settled it
flints on'the surface of higher ground wO: matter stands is
another way. The only question 2 ' E:ﬂints to have been
whether it was really impossible for -thesi, rain-water and
washed down the side of the ravine bY the ferruginous
arrested in their course to the bottom by



Signs of theijr antiquity
edges, Dy, Noétling s
figures show clean faces

in discolourey faces and corroded

ays nothing aboy this; but his
and sharp edges.

CHAPTER 1V.

THE KARNUL CAVES,
Billa Surgam and Yerra Zari.

. nl gOOd
THE Karnul * district has .yxe-lded t::zsto w)i,th the
€xample of a cave deposit in India, in C;ine]ded by caves
: ly man
abundant evidence n:,r_{an'dmlf;r t‘-:: ):;ontréiSt is perhaps ]not
in Europe. The reason o f people to explore
. ia, but of peop
f caves in India, Huxley, the
::mearl];utofor the intervention of Pr.ofessozthout proper
Karn;Jl caves would probably have remaine a:‘; situated in
in\l&stigation till this day. ’I.'hese cavenS] about 35 miles
the Yerrakonda hills, near Billa Surgan n of Cuddapah
South of the Tungabhadra, in a regio artly explored
formation They were discovered and potten till 1888,
byné:l tai.n Newbold in 1844, and then fOfﬂ:‘;’der the orders
when I:hey were revisited by Mr. Foote !inor of Madras,
of the late Sir M. E. Grant Duff, then Governor © by him
at the suggestion of Huxley, an<:1 w‘;r:es tlfree in number,
The ¢ ]
i ieutenant Foote. atory caves,
:ﬂd s SOS;CL éeathedral, Charnel Hous? and fplt:’gestone rock
alloyonr;id in the usual way by erosxonfoce or at the back.
By water entering through holes in the sur ahe hill, ending in
T)h wa erte d some hundreds of feet into t < ha\’re entered,
ey exten es through which the water mu tinuity, being
Narrow pass;lg earance of considerable 3"{ stalagmite in
a::: ha‘: t eesi?t) drainage levels and full o
above the pr

€normous masses.

1L
* Rec. G. S., Vols. XVII,, XVI
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The upper surface of
about 3 feet of the dung o
Pottery, charcoal
habitation, Belo
€ave was a rubhle

the internal deposits consisted of
fbirds and bats mixed with broken
and other signs of comparatively modern
W this in the northern or Charnel Hous¢
3 feet thick, succeel;cjd‘:,it'h fallen blocks of limestone, sofne
Was another rubble he( y red clay 4 feet thick, under which
earth, becoming s, def of over 2 feet.  Relow this, red cave
€Xcavated to adé :l ¥ or marly towards the bottom, was
bed-rock. The top ";r nearl._\- 18 fect without reaching the
monkey, and th b blc'y'el‘k’d bones o1 antelope and
) ¢ red earth immediately below charcoal and

a much s'ploi,f,tamiquc pattern.  On the surface of
cave-earth next h low ered human skeleton was found. The
€W the second layer of rubble yielded

and about 16 feet from i:d fizacd:, but 4 sandy layer below,
bone gouge anqg two b ¢ surface, contained a well-made
ment, together wit, pieces of stag.horn cut by a sharp imple-
of an extinct ciy tChar.c oal. The same layer yielded bones
living species of an: ,| Viverra karnuliensis, besides those of
with monk clope and deer. and the same animals
eys and a snake were found in lower marl. Bones

of rhino i
o ceros, horse, crocodile and bison were also found
1S cave at unstated depths.

| The Purgatory cave which
0t:;‘ng,dhald a thick stalagmite edgin
of:;e z;ii,::al?%mlte and fallen limestone to the bottom
large and smz“ EEt-,'ln the breccia were found bones of
bowls were found Spefc ot bton . Two rude earthenware
their relation. 1. thll eet belf)w the surface in this cave ; but
0 25 1 mor & ¢ stalagmite and the breccia are not stated

ake it clear whether thejr age must necessarily

be great. This
. cave X
from its mouth. wasonly excavated for a short distance

The Cathedral ¢
the sides, and the rel

was narrow, shallow and
g succeceded by a breccia

-ave contained masses of stalagmite at
tcs of a floor in the shape of irregular
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uperficial bats' dung
feet of red cave-earth
A large number of

blocks 4 or 5 fect thick under 6 feet of s
and grey sand. Under this floor were 18
and 15 fect of black and grey marls. . i -
bones of living and extinct species, which will be again relfer-
red to below, were found at various depths below the Ta aif
mite, but mostly in stiff red clay 12 feet down.. Mo at:'s by
rhinoceros were found in the dark marl below this, and bir

in black marl § fect lower ; beyond this the beds became

sterile.

Human bones were not four
existence abounded in the shape of somef 1,700 € di to
of which 200 were implements representmg,‘accor mg o
Mr. Foote, awls, arrov-heads unbarbed or w‘xth one uaesy
spear-heads, daggers, knives, Scrapers, ch\se'ls.d gS:riieds
wedges, axe-heads and sockets. The dagger ls-te(: fibula
as having the blade fabricated from the umh e,
and tibia of some ruminant, with the calcaneum as t zmewhat
The harpoons or arrow-heads are Saiq fo have be;r:;ted stone
wavy as if anticipating the Malay kriss. A per O{ the cave-
or bone bead was also found in an upPe'r Iayer. o  these
earth, No account is given of the precxs.e horizon® e(:e asso-
implements and of the animals with which theydwtha\t they
ciated, and it is not clear if we are to understan e imple-
were found at all depths of the red clay. ' No st‘on Pt
ments were found in any €ave, except a mipute mznfning on
of quartz. In the Chapter House, a small €2e fzet of red
the Cathedral, a human molar was found under 4

el. There
i id by 1% feet of black grav
s spprenty o rr):iteé) this cave ; but the red loam

[ow the stalagmite of the main one.
Zari in the vicinity yielded glazed
n at 2% feet below a surface of
d fireplaces with charcoal at
e in the cave red pottery
h of 13 feet with

1
1d here, but evidence of man's
ut bones,

was apparently no stalag
may correspond to that be

Another cave at Yerra
black pottery of antique patter
black soil, and coarse pottery an
a depth of 12 feet. At another plac
was found in brown cave-earth ata dept
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bones of undeterminal;le animals. There are many other
caves in the neighbourtiood which were not examined.

The bones of the Billa Surgam caves, (other than the
implements) some 3,000 in number, were examined by Mr.
Lydekker,* palaontologist to the department, who found
that besides existing species of mammalia, they comprise five
extinct species: Mamely Sus karnuliensis, a pig; Viverra
karnuliensis, a civet cat allied to a Siwalik species ; Rhino-
ceros karnuliensis, resembling R. etrascus of the pleistocene
of Europe ; and a bear apparently identical with Ursus no-
madicus of the Nerbudda gravels. There were also a Cynoce-
phalus, Manis, Hya®na and Equus now only found in Africa.
The fauna of the caves has thus an archaic appearance, and
is considered by Lydekker to be late pleistocene. The same
geological term is applied by some authorities to the several
strata (probably themselves somewhat widely separated in
time), with which the ancient stone implements of the Ner-
budda, of the interior of the peninsula and of the east coast are
associated, and when we find it again applied to the strata in
which these bone weapons are embedded, we perceive how
little the wide categories of the geologists, founded on a slow

successioh of sediments or animals, are adapted to give us
suitable horizons for the progress of man. For if it be g::o-
logically correct to include the fauna of the Nerbudda gravels
under the same classification with that of the Karnul caves,
it is anthropologically inadmissible to give the same horizon to
the stone-chippers of the former and the bone-workers of the
latter. The interval of time between the Bhutra stone aod the
Billa Surgam arrows and dagger, although it may have made
no difference to the pleistocene rhinoceroses and bears, was
obviously long enough to make a vast difference in the
progress of mankind, and the fact that the beginning and the
end of it are both included geologically in the late pleistocene

* Rec. G. S, Vol. XIX.
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Al
must not’ be allowed to obscure our perception of its length.
The geologists will not stint us in years.

These remarks are made on the assumption that the bone
implements were actually in association with the extinct
animals, though except in the case of the civet, this is not
made prefectly clear in the accounts accessible to me* The
bones were, indeed, supposed to bear marks of cutting,
and this, if established, would settle the point; but Lydekker
thought that those he saw had been gnawed by porcupines.
However, there is no improbability in the bone-workers
having been contemporary with the animals, for several extinct
species, including the mammoth and the cave bear, survived

in Europe to a time when art was even more advanced than

it was with these Karnul men. The manufacturers of the red

pottery found in the caves must, however, belong to a much

later period ; for this pottery can only be associated with an
advanced stage of the neolithic age.

* 1 attempted to trace the further history of these implements by
writing to Mr. Foote, and inguiring at the British Museum, but without
success. 1t would seem that they were sent to a European scientist for
examination, and with that all allusion to them in the records of the

Survey Department ceases, This is the more disappointing in that they
are unique of their kind in India.



CHAPTER v

TuE SURFACE Periop.

Discussion of term—Centra) p

rovinces, Central india.
Bundelkhand, Behar,

Chhota Nagpur.
» who s stil)
authority on stone implemer
face perind were synonymo
as satisfactory, there

» old as his book is, the leading
'ts, the terms neolithic and suf-
us,® and if this could be acce}‘)te"l
would be no room ‘for this chapter 1n @
" to deal with palaoliths. But there are
two strong objections to the identification of the two terms
The first is that at least three-fourths of the undoubted
Palzoliths hitherto foun

d in India have come to the surface
and others are daily comj

stances of the case. If the

ition particularly exposed
to silting by a river or by rain-wash, it might in a few thousan.d
years be covered by 20 feet of alluvium like certain neolithic
flakes found by My, Carlleylet of the Archzolog:cal Del:_’aft'
ment near Ghazipur ; while on the other hand if it lay in a
Position sheltered from any such influences and from the
growth of vegetation, like a chipped stone found by Mr. Foote
on a ledge of rock in Bellary,t it might remain exposed for

* Ancient Stone Implements, 1872, p. 12,

t Rep, Arch:eo, Surv., Vol. XXI11, pp. 77-80.
! Mem. G. s, Vol. XXV.

E\ell thele‘OIC, lf tlle tellll

ly only
ht, so as to apply been

‘ears.
a hundred thousand yca d, as it oug have
iod be restricted, to suppose
surface per hich there is no reason
to stones whic

ill be objec-
ations, it would sti  would
weathered out of Ol'(i:et)trm()f neolith.ic’ biC:;:z and might
tionable as an ?qmlcmcntg of very d‘ﬁer-e:(,rical continuity.
certainly include " important break of his eolithic only for
possibly slur over o lb]e to keep the termkns which can be
It is, therefore, adws;-ects, and for the ﬂ?th with them or
polished or g.mund i be being found et rejudge nothing
associated Wlth.th?n;c interments, and to hp association. It
with pottery or in 1a - found without suc term mesolithic
about others that ar)‘Cy that 1 proposc .thebecame prevalent
will be seen prcsc'nt )C d implements which . of the earliest
for those lighter chipp the heavy implement»d I now proceed
in the interval betweczools of the latest, an ents that may
age and the gmun(i es where surface lmp1;”3mund.
to enumerate the pt(a)cthis stage have be?r; :))ught perhaps to
or may not b‘?mng ntioned some, ‘Vm? been discovered
I have already m'fhis chapter, as havlng | home of the
have been reserved for t};l;rrﬂa, but the sPeClad vari and the
in Sind, Madura and jon between the Got :1 India, Bun-
surface flakes is the rz;gentral Provinces, Ceg rkes are said to
Jamna, including theChhota Nagpur. Th-c sa usually on the
delkhand, Behar and “nds over these regm& o,f soil. In the
be scattered in thous under a few inches the surface rock
surface, but Sometlmez Central India where oate, jasper or
Central Provinces anﬂakes are usually of aubnds’: elsewhere
is ordinarily trap, the in which the trap abo ollections have
chalcedony, formations ll of chert. Large ¢ mundry and
they are most comm;';ai;ford* between Ra]:nd Lieutenant
been made byl Mfl- Oakes,t Major Abbottf 7 R
Nagpur, by Colone .

* proc. A. S lr.i., 1867.
+ Museum register.
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t
Swiney® in the Jabalpur district, by Mr. Rivett Carnact in
Central India, and by Mr. Cockburn } and other observers

In the Central Provinces the objects

in the other localitics.
were usually found, not in connexion with the recent alluvium,

but on older rising ground where agates could be obtained :
and Mr. Blanford thinks they were made in these places

for the benefit of purchasers from elsewhere. The objects
The former which are merely the mat-

are cores and flakes.
rix from which flakes have been struck, are divided by Blan-

ford into conical and prismatic, but as both kinds of core

appear to be found togcther, the distinction has probably no
The flakes, besides those that

value as a test of age or race.
are obviously mere waste chips resemibling chips from the,

existing shops of agate workers in Cambay§ with which I
have compared them, are variously described by their finders
as arrow-heads, knives or scrapers, but none of the supposed
arrow-heads are cver barbed. The edges are not ground or

It is certain that unground flakes were manufac-

polished.
tured in the latest neolithic age, for they are constantly found

with fine glazed pottery, but on the other hand it appears
from a thousand examples in Europe, that small flakes were
also manufactured in mesolithic if not palaolithic times.
Mr. Blanford thought that the Jabalpur flakes ranged in
shape from the Dordogne-—meaning no doubt the Solutrian
and Madelaine—to the shell mound and barrow periods of

Europe,)| a wide stretch of time ranging from Boyd Dawkins’
cave men to nearly the historic era. The collection in the
Museum, so far as it ygoes, bears out this view,¥ but the

subject will be touched on again in a subsequent chapter.

* Proc. A. S. B, 1865.

+ Ditto, 1866.

1 Jour. A. 8. B, 1879, p. 136.
§ For which I am indebted to Mr. Hatch, the Political Agent, and

to the Diwan.
j| Proc. A. S. B., 1866.
4 Ancient Stone Implements, 1872, p. i2.

CHAPTER VL

ANTIQUITY OF THE STRATA IN WHICH PAL®EOLITHIC
IMPLEMENTS HAVE BEEN FOUND, OR WITH
WHICH THEY ARE ASSOCIATED,

I HAVE already intimated that Indian geologists attribute
all the formations in which palaoliths have been found to the
latter part of the pleistocene age, but this phrase covers a
very long period, and I am not aware of any authoritative

calculation of its length or of the time which is to be reckoned
from its close to our own day. I shall, therefore, attempt by
examination and interpretation of the geological features to

make some such calculations, however rough, myself. Geglo-
gists are averse to define their periods in years, but anthro-
pologists, dealing with the history of man, cannot be satisfied
with vague and indefinite categories primarily invented for
the classification of mollusks, and if the geologists willnot
give us the more definite caiculations we require, we must
attempt them ourselves.

When Mr. Foote's theory of the formation of the coast
laterite of Madras under the sea became known to Evans, that
eminent authority who was accustomed to discoveries of
archaic implements only in fluviatile formations in England,
naturally demurred to it, and suggested as an aiternative that
the laterite beds might have “originally covered one of the
slopes of a valley connected with a large river, the other slope

of which has now disappeared in consequence of the encroach-
ment of the sea.” This theory involves the unexampled
hypothesis of a river running paralle! with the sea and close

to it for over six hundred miles, without sign of source or
mouth, but Evans probably thought the laterite was confined
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to the small area near Madras in which the first imnplements
had been found. Subsequently, Messrs. Medlicott und King,
as quoted in Chapter I, expressed views in favour of a fresh
water origin for the laterite without bringing in a river, but
left a great deal unexplained. Therc are, for instance, the
high-level shingles which prompted Mr. Foote's theory, and

there is the landward scarp of the Cuddalores which is
often mentioned but never discussed.

I now offer my own
contribution.

The Cuddalore range was probably formed under the sea
in late pliocene times, and its upheaval m.y be supposed to
have begun ecither during the close of that period, or at the
beginning of the Quaternary age. I{ has been seen that
in some places the height of these strata above sea-level
still reaches 250 feet, but it has also to be remembered that
the coast-line below the recent alluvium is built up of
clays denuded from them, and these clays were thoroughly
sounded by artesian borings, as at Pondicherry, have been
found to go down to a depth of 550 feet. It may, therefore,
be concluded that the Cnddalore range in Quaternary times
formed a continuous barrier some s5co or 600 feet high
along the entire length of the eastern coast. Practically
the whole drainage of the Peninsula from the Western Ghats
has to find its outlet on this ¢oast, and if the Cuddalores
were upheaved so quickly that the rivers of the time ( which
followed no doubt essentially the same courses as the present
ones ) could not cut throuph them par: passu with the
elevation, it follows that the latter must have been more

or less dammed at their mouths, and thus subjected to great
floods in every part of their courses. The geological evidence
points to such a state of things having actually occurred.
The surviving relics of the Cuddalores with their scarp towards
the land and their gentle slope towards the sea, proclaim
that the range was once a barrier to water on the land side,
which scoured and overflowed it, scraping off the upper strata
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and depositing them on the rocky shore below. The abund-
ance of clays with vegetable remains in these deposits shows
that they were laid by fresh water coming from a well-wooded
land. Then on the gneissic uplands immediately behind the
Cuddalores, we find enormous beds of shingle and the remains
of gravels such as would have been formed by raging waters
swirling backward from the barrier against the hills in the
rear. Finally, a tale of wide-spreading inundations is told by
the accumulation of shingle, gravel and lateritic terraces
which have already been described as marking the country
in the neighbourhood of the great rivers for hundreds of miles
up their courses. The spectacle of the Godavari spouting over
a lofty ridge in its va#tley, which was marked with awe by the
natives in the early part of the last century (as related by Mr.
Foote) was one of a kind which must have been common to
the eyes of pleistocene man. This period of great floods, and
of the gravels and shingles created by them, must naturally
have had its end when the Cuddalores had been both cut
down and cut through, so that the rivers could pursue their
courses without serious obstruction to the sea; and therefore
the laterite “skin,” as it is often called, which overlies the
remnants of the range, belongs to the final stage of the period.
It is not to be supposed that the prevalence of laterite at this
last stage marks the introduction of a new element: the
occasional presence of laterite in the Cuddalores themselves
and the constant occurrence of ferruginous matter at all
depths in the coast beds shows that laterite was being brought
down by the rivers from the earliest periods, and this was in
fact inevitable, seeing that it was forming sub-aerially on the
trap and gneiss from mesozoic times. Some sort of laterite
skin would no doubt have been visible at any stage at which
the denudation of the Cuddalores might have stopped, and
its comparative thickness in the last period may be attributed
to the fact that it was laid by water which had become gentle
and intermittent, enabling the iron oxides to consolidate the
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gravels and form almost indestructible congiomerates. On

the theory which I propound the high-level shingles and

gravels in the country behind the Cuddalores must generally

be older than the laterite overlying the latter, since the high

floods of the interior implied a high barrier. The gravels

thus represent an earlier pleistocene, while the coast laterite

belongs to the close of the period and as it were seals it up.

The recent period which followed has seen the creatios

of all the beds of fine regularly laminated alluvium, often of
great thickness, which now border the rivers along their
courses, and of the great deltas of the Godavari, Kistna and
Cauvery comprising many thousand square miles, with the
deposits of the smaller rivers forming 2 belt 8 or 10 miles
wide in the intermediate stretches of the coast. The geological
records deal very cursorily with this alluvium and thicknesses
are rarely recorded, but it appears that the up-coustry alluvium
of the Wgrdha and Godavari is sometimes 70 feet thick, and
as sbmléof the small rivers are said to have formed deltas
15 feet thick, it may be assumed that the deltas of the larger
ones are very thick. It also appears that most of the rivers
if not all have long changed from depositing to eroding forces,
and are cutting through their deposits. We are thus able

¢

' to arrive at some estimate, however imperfect, of the length

of the recent period. According to calculations of Mellard
Reade” which are accepted by geologists of authority,*

large river will on the average deposit one foot of iedunent
aver an area egual to that of its own drainage in 4,500 years.
The area above the sea over which the Godavari deposits its
alluvium is ptobably ‘much less than its drainage area, and
the region above the gorge must certainly receive s much
larger share of the sediment than it would be entitled to. on
an equal distribution ; but supposing that the valley recci&
four times its share, a period of about 80,000 years would be

. Geikie’,"l‘ext-hook of Geol,, p. 590.
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required to raise the alluvium to the recorded height of
70 feet and allow for something more removed by sub-aerial
denudation. The river, however, even with its floods of
40—060 feet, could not have laid this height of alluvium from
its present level, and we must allow for itd having since cut
down the old bed by at least 20 feet. As erosion even in a
river bed is ordinarily a very slow process, it is probable that
we must allow at least 100,000 years for the two processes
combined. This is little enough, probably too little, for the
recent period, considering that within its limits a line of sand-
stones has been formed from India to Ceylon in a position
which seems to indicatq that Palk’s Bay must have been
largely dry land, since washed away like the old deltas of
the Penner, Swarnamukhi and Palar rivers according to
Dr. King.*

As regards the length of the preceding pleistocene period
we have the fact that the Cuddalores have in places been
denuded and their deposits laid at their feet to a depth of
550 feet, which by the canon adopted, might imply a space

» of 224 million years. The canon, ho wever, has been foundgd

on the average operations of modern rivers, and may not be
safe for the floods of the pleistocene, which were perhaps
quicker in their action. We may therefore look to another
quarter for confirmation or check. According to the Mapual
of Indian Geologyt the gravels of the Nerbudda have in
places a thickness of about 500 feet, of which 400 feet are
below the present bed and the rest above it. This means
that since the Nerbudda became a depositing force, it has
filled up its rock basin, which is of unequal depths, to a
thickness which must originally have been far more than 500
feet (for sub-aerial denudation has been at work ever since
to reduce the top strata), and then when it changed from a

* Mem. Geol. Surv., Vol. X¥i.
t Ed. of 1893, page 397.
L, OCS 4



. 50
depositing to an eroding agent (probably owing to an

elevation of its bed), it cut down again through 100 feet of

this. If, following Medlicott,* we cancel the erosion against
the recent period, we have the deposit of the gravel, which is
all classed as pleistocene, to give the minimum measure of
that period. By the canon it might have taken 2} million
years to form the thickness of 500 feet if the basin of the
river intercepted only its proper proportion of the silt, or
something less in proportion as the basin absorbed more
than its share.
made on this account, for in the first place, the drainage area

of the Nerbudda, unlike that of the Godavari, is Dot
extremely disproportionate to its arca of deposit above the sea,
and secondly, the calculation of time has taken no account of
the thickness which has been lost by pluvial denudation.

The indications, therefore, from both the Cuddalores and the

Nerbudda are that something not far short of two million

years is required as the length of the pleistocene period.

However, to make full allowance for more energetic deposit .

when India was a wetter place than it is now owing to the -

glaciers of the Himalayas and their influence on the climate
we may reduce the estimate to 114 million years.

Given this as the length of the whole pleistocene, there is
no difficulty in calculating the length of that part which con-
cerns man ip India, and which the geologists style the late
pleistocene. This period begins with the fossils visible at the
base of the 100 feet of cliff which stand above the present
bed of the river, and the length of the epoch will therefore be
one-fifth of the whole, or 300,000 years. Adding to this the
length of the recent period (which I have almost certainly
under-estimated), we get a minimum age of 400,000 years
from the present time as that of the Bhutra palaolith. The
ages of the other stones of true palaolithic type may be

* Rec. G. S, Vol. VI, p. 53

Perhaps no very heavy deduction is to be
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taken to lie between this date and the beginning of the
recent period,

It is impossible not to pay a tribute to the sagacity of
Medlicott when in 1873, though he knew nothing of the real
depth of the Nerbudda gravels, he insisted, against high
palazontological opinion, that there must have been a great
break between the pliocene Siwaliks and the bottom of the
Nerbudda cliffs. We see now how long the break was,
The strata which bridge it, could they be got at, would
doubtless be found to contain animal forms intermediate
between those of the Siwaliks and those which lay about
the Bhutra stone in the,Nerbudda cliff ; and it is of course
possible that the handiwork of man might also be found
among them. But so far as the evideuce at present goes,
there is nothing to carry the age of the palaolithic stone
chippers of India beyond the last phase of the pleistocene
epoch.
In Europe the first stage of the pleistocene is regarded
as coincident with the first and severest glacial epoch. No
stones are attributed with certainty to this age, The mid-
pleistocene was interglacial, and a few stones are assigned
to it. But the majority are assigned to a later period, when
the second ice-sheet had come and was going away again.
I am not aware of any accepted estimate of the duration
of these various phases of the glacial epoch ; but it will be
clear that on my calculation of the Indian dates, the stones
of both continents have much the same horizon ; though
the earliest Indian stones hitherto discovered do not appear

to be so old as the earliest of Europe.




b CHAFTER VII.
ESCR
IPTION AND CLASSIFICATION OF THE STONES.

A
lndiansp:u:’::iat;z t.° ‘the cx'amination and classification of th
of the corres nd’lt s des"ﬁble to refer to the classification
accepted on pt: g stones in England and France generally
Mortillet, Forr coprrority of Boyd Dawkins, Evans 2
is that of the ;Pnncnp'a] periods are recognised. The first
St. Acheul gravelv"'dnfts. or high-level gravels (in F ranc®
or quartzites SOmz)t" in which the implements are large flit
into discoid,ovals imes 8 or 9 inches long, chipped maioly
sharpened at the sharpened all round, or pointed ovals
sharpened. Small p:mr, or oval scrapers with one side
sharpened as kniv akes whether pointed as borers O
ments are unknow:s af; rare in this period, and bone imple-
on,deposits in caves. a :e next three periods are all founded
and Madelaine type's -nu; are termed the Moustier, Solutria®
cave-men of the Strat; b: first corresponding to Dawkins's
being an amplificati loYv the stalagmite, and the two last
the stalagmite, in thon of his cave-men of the strata abové
The tracc; of t: Cresswell and Kent's Hole caves.®

found in old Cave~e:n‘:ve-men of the Moustier type wer®
sabre-toothed tiger, th -.associated with the bones of th¢
straight-tusked ele, h ¢ hippopotamus, cave.bear, mammoth:
later in type than 3. ant and other animals little if at !
ose of thc. river drifts. The implements

:f tiver drift shapes and sometimes
smaller size and better chip::il:s $; but they are more often of
are common. Bope implcmeni a:: ﬂ:x :: :";fe?riiz

L ]
Early Man, PP- 178, 194
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of the other two classes are found in the upper strata of the
;Z:es, l.lSually above the stalagmite when it is prefcnt. The
andv'y implements of the older types have now dlsappe.ared,

1 In the Solutrian period are succeeded by highly finished
articles of flint (often imported from 2 distance), apparently
Intended as spear-heads, borers, knives and the like, the
Spear-heads of France being beautifully leaf-shaped. Imple-
ments of bone or horn are tolerably common, and engravings
of animals begin to appear. In the Madelaine period well
Made flakes of various shapes, including saws, continue to
appear; but bone and horn have superseded stone for the
heads of some weapons, and the delicate flint spear-heads of
Solutre no longer appéér. Besides spear-heads, elaborately
barbed harpoons, awls and needles of bone are found, and
engravings of high exceilence are executed on the same
Material.

It seems clear that the cave peo
are nothing but the river drift men
stage of development; whereas whe
represented by the deposits of stalagmit
duration, though the fauna is still of late

come upon a new age and doubtless a
learned to attach stone to wood, and had thus passed from the

Manufacture of implements to that of weapons. On the other
hand, there seems no break between the Solutrian and Made-
laine periods, but probably there was a break between these
and the final stone period of ground and polished tools. It
will accordingly be convenient to modify the old nomenclature
by restricting the term palaolith to the river drift and lower
cave types, calling the Solutrian and Madelaine mesolithic,
and leaving neolithic as at present to cOver the recent age
whea ground tools were introduced, though not to the exclu-
sion of chipped flakes.

The Billa Surgam caves prove that in
was a cave period associated with a copious manu

ple of the Moustier age
in a somewhat higher
n we pass the interval
e, evidently of some
pleistocene type, we
new race, which had

India also there
facture of
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bone implements and it would seem that we must correlate

this with some stage of the cave period of Europe. Beyor
this general supposition it is impossible to go at present; for
want of an authoritative comparison of the Indian imP“’ments
with those of France, and for want of any stones, except th
triangular chip of quartz, which can be associated with thet®
If this supposition be correct, the bone implements and
weapons of the Karnul caves may have been as much late?
than the oldest quartzites as those of the upper breccia ©
the Cresswell caves were later than the flints of the English
river drift. But no examples of the delicate spear and 8rro"
heads of stone which accompany the bone implements ©
France have yet been discovered in I'ndia, so that we are n(?t
in a position to say whether the men who introduced this
fashion in Europe ever showed their faces in this country: It
will be seen presently that there are clear signs of an inter”
mediate period in India : that is, a period in which the imP'®
ments were not of precisely palaolithic or neolithic shapes »
but whether this was due to a gradual evolution or to the influ-
ence of a new race must remain uncertain till the explomtion
of ‘fresh caves supplies us with evidence on the point.

To anyone looking at a collection of palxoliths
the first time it would seem that the stones were of all shape®
fmd sizes, but mostly large and clumsy. The sizes, howevers
in fact, vary from 10 inches in length to 134 (apart from flint
flakes), and the shapes may be roughly reduced to four
standard types : the pointed oval (Figs. 1, 2), the discoid ov3
(Fig. 3), the scraper (Fig. 4) and the oblong chopper (Fig:
5)- The first three of these are common to India, Africa and
Europe ; the chopper is peculiar to India and Africa, except for
one Spanish example. But the absence of flint from the
greater part of India, and especially the peninsula, P!T“Ced
palzolithic man in this country at a great disadvantage com”
pared with his fellows in Europe. In the manipulation of quartz”
ite, granular quartzose, limestone, sandstone and trap it was

for
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Ilot €asy to secure a very close approximation to the particular
;‘f’}ﬁlee ‘z’:iCh he may hav-e had in his mind; and therf:fore
at, the ? fjlb(.)ve categories represent types that were aimed

’ variations from them are somewhat more numerous
fhan those which are illustrated by the books on English
Stones.  Most of the varicty both in shape and size is thus,
! believe, due merely to the material ; but on the other hand,
Pff>gress in time seems to have been accompanied by a dimin-
ution in the size of implements, and, as already intimated,
there are variations of shape both in small and large stones
which appear to be new developments rather than accidents.
These will be dealt with as they come up for notice in the
More detailed description to which I proceed.

Pointed Ovals—The characteristic of this class is that
one end of the implement is more pointed than the other, and
the pointed seems to have been the business end,” as con-
.trasted with neolithic celts in which the pointed end is always
intended for hafting, and the broad end for cutting. Among
the pointed ovals may be distinguished those with a blunt
butt like Fig. 1, a Madras stone, and those which have been
chipped all round to something like a cutting edge (Fig. 2,
from Bhutra on the Nerbudda). But there is no hard and
fast line. The blunt butts are not by any means always un-
trimmed and smooth like Fig. 1, nor are the points always so
sharp : on the contrary, there is a complete gradation between
the types of the two figures. And the stones again of the
Bhutra type show every gradation towards roundness until the
semblance of a point disappears and we find ourselves among
the discoids (Fig. 3). But with both kinds there is also a
variation in the opposite direction towards narrowness, until
ovality altogether disappears as in Fig. 7. This example is
blunt at both ends, and was possibly a new type of scraper
developed at a late date, though it comes from Atrampakam
with Mr. Foote's Madras collection; but there are many
examples of narrow implements with one or both ends chipped
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sharp such as No. 720 of the Museum catalogue (Mr- F wtc;
first palaolith) and No. 721 from the Madras collection, &
others chiefly of trap, from Bundelkhand, Damoh and Marp'ha-
I regard this approximation to a knifc shape as somethin®
more than accidental, and would class all stones of this Sh?pc
as mesolithic, and giving an approach to the somewhat Sinfdar
shapes from the French caves. 1 believe, though there is &
want of precise information on the subject, that they wm.al
found on or near the surface. Another not common "'ariatlo.n
which gives the stone something like the shape of a boy®
kite is probably due merely to accidents in chipping.

There is yet another shape which I must introduce here
for want of a better place, though it is 1aost distinctly not &
pointed oval. These are certain implements in which the
narrower end of the stone has been truncated, while the broader
end is chipped to an edge. A conspicuous example is ‘a
quartzite 634 inches long from Palundra in the Nizam?®
Dominions, in which the truncated end is only 1% inches
wide, while the cutting end is over 3 (No. 14 of the catas
logue). In a quartzite from Roodrar the truncated end is 254
inches, the cutting end 31{. These truncations are not acci-
dental, but apparently as old as the stones. It is of cours
impossible to say that these are cases of ovals of the type of
which Figs. 1 and 2 are examples, for here the end which
would have lent itself to pointing has been deliberately struck
off and the broad end prepared for use. Nevertheless there i3
every gradation between the two styles. Thus there arc
quartzites from Bennihalla (No. 277) and Edlabad (No. 42) if
which the truncated and sharpened ends have the same
breadth or nearly so, and others from Sattavedu in Madras.
Chanda and other places showing every degree of diminution
in the breadth of the sharp end and increase in that of th¢
truncated end till at last we get back to the true pointed
ova].with truncated base as illustrated by Fig. 415 of Evans™
Ancient stone implements. But the Palundra and Roodrar
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t
Ypes are *epeated in a small Atrampakam quartzite (No. §15)

]ar:i i']‘:;if)tl ’;1?n.r)n;; the trap stones of Mar[?ha, some o.f which

have her: as lf fhcy had been ground a little. | thmk,.wc

hides i a .dlst.mct dC\-c]()I’)m‘cnt- of a new style for scraping
- ich survived to neolithic times.

type D()z'_‘"ct(;’d S(O’?C’X-—-}*“ig. .3 from Madr‘as givci the standard

1¢ disks, which is a rude circle chipped from a

aving a ridge, while the other side, as indeed

<entry] point, le
I have already observed that

t“}“th most of the avals, is flat.
ti;?]sl)::‘l;cfl ovals pass into this shapf: by insensible grada-
illugt’mt?{ .st«mc:s which ;1})pmacIT the c1r-c]c as ne.arly. as my
vary fr(mn ar-c in fact rare. . In size the fhsks, or discoid ovals,
0 2 Jtr;i 6 mchc.?" to 1% in greatcst dfameter. .I have only

at the ridge is nowise peculiar to this class; for
‘a]tfmugh Figs. 1 and 2 do not happen to show any such ridge,
it l% nevertheless more common than not in implements of
their classes, It probably had its use in the disks, for gripping,
and in the others it may have been left because of the
danger of breaking the stone across in trying to plane it off.
The added weight also may possibly have been desired in
the pointed ovals that have it, if they were used for ather
Purposes than those which have no ridge.

Scrapers.—Fig. 4 from Atrampakam is a handsome
example of this class, which is distinguished by a smooth
Surface at the top, and at one side for the fingers, with an
edge chipped sharp at the bottom. This type of stone
Presents fewer variations than any other, and there is no doubt
In neolithic times it seems to have been

of itg purpose.
replaced by the truncated oval shape described above, but

the two shapes were contemporary both among the quartzites
of Madras (Museum No. 515 of Atrampakam being a
truncated oval) and among the trap mesoliths of Marpha,
where Nos. 2063 and 1954 of the Museum represent them both.

Choppers.—Fig. 5 illustrating this type is also from
Atl‘ampakam, which, as will be seen below, offers several
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ohter specimens exemplifying the whole range of develop-
ment which the type underwent. The choppers are always
blunt and often smooth at the butt, for use by hand; but
they arc sometimes chipped at the sides as well as at the
edge as if they were used for tearing through hides and flesh
after incision, as well ax for cutting clubs and big bones. Their
edges are generally straicht ; but are sometimes rounded.
The common shape s more elongated  than the illustration,
and in some examples feg a quartzite froan Saugor, No. g1,
and another from Atrampakam, No.

764 . the butt is broader
than the edge,

If the chopper could be taken as among the
very carliest implements fashioned by man ‘but the evidence
is against this), this latter type might have been the parent
of the sharp pointed stones illustrated by Ficeo 10 when man
realised that he had use for @ point as well as an edge.
However this may be, there scems o doubt that the chopper
took another line of development which vitimately resulted in
the neolithic celt, though two things could hardly be more dis-
similar than Fig. § and such a celt. Every step of the road
is, however, marked out by examples in the Museum. A
quartzite chopper from the Kistna district "No. 196, and one
of sandstone from Jalihal (No. 543, both show a shape in
which the butt is narrower than the edge, and this is carried
further in a Saugor sandstone (No. 96, Next, in a Nellore
quartzite (No. §22), the butt is so much narrower than the edge
as to approach towards a point, and in a splendid Bennihalli
quartzite (No. 262) the butt is a point pure and simple, though
perfectly blunt, and the stone rays out to a great curved edge,

4% inches across at its broadest. -\ small Bellary stone,
3 inches long (No. 336), is nothing but a rude chipped celt

with convex edge, and finally we return to Atrampakam to
find in No. 525 a little triangle with clean apex and clean

straight edge which would be called neolithic without question

if it were not a chipped quartzite. In the absence of precise

information by the discoverers as to the positions in which
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these several stones were found, it is impossible to say whether
the triangular shape is as old as the oblong, or younger, as is
more probable ; but it 1s suggestive that we find the parents
of the neolithic celt in the material and the locality of stones
some of which are undoubtedly very ancient.

As already
observed, the oblong chopyper is practically unknown in Europe

and it does not appear that there are examples of triangular
chipped choppers cither.  1f this type is in fact not represent-
ed in Europe, the question arises whether the neolithic celt did
not have its birth in India by direct and unbroken descent
from palieolithic times.  The question is outside my present
theme. but some further remarks on it will be found in the
next chapter. '
From what 1 have already said above it will be clear that
[ do not regard all the stones coming from the peninsula
as of equally ancient date. 1 have intimated that | believe the
ome  narrow knife or scraper shapes of Chingleput, the
truncated  oval scrapers of Palundra, Roodrar, Bennihalli,
Edlabad, Sattavedu, Chanda and Atrampakam, and the
pointed-butt choppers of Nellore, Bennihalli, Bellary and
Atrampakam to represent later developments than the other
palzeoliths, and to be connecting links with the corresponding
implements of neolithic times, from which indeed some of
them appear not very distant. Indoing this, I have been
obliged to follow  the method of inferring the age of a stone
from its shape, instead of from its position in strata ; but
this is unavoidable where most of the stones are found on
the surface with nothing to show, or at any rate nothing
which the discoverers tell us to show, whether they have
weathered out of gravels 100 feet thick or 10 feet thick or
nothing at all.  Such absence of information may often be
inevitable, for if thick gravels have been wholly denuded away,
a stone which was once at the bottom of them may come to
lie alongside of a stone which was dropped a hundred
thousand years later and has never been covered at all; but
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it is to be supposed that there would often be some€ s(.)rt of
indication of age, and whenever there is, it might be wish
that collectors would record it as minutely as pOSSiblc‘ .
That there was a mixture of early and late Periofjs "
the peninsula seems certain from such stones as are |l.lu$-
trated by Figs. 6 from Palundra in the Nizam's Dominio™
and 7 from Madras, which, though quartzite, betray shapes
and a clear smooth cutting to which there is no Pal'a"c‘ in t.he
known palaolithic implements of either India or the English
river drift, while they resemble the style of some of the cave
implements of France, and the surface flint figured as No. &
When we cross the Nerbudda into North India, except for the
implements of Vindhyan sandstone founa in the vicinity of the
river, and doubtless weathered out of the pleistocene gravels
the Rajputana quartzites and perhaps a few others to be men-
tioned presently, we appear to have distinctly reached 2 latef
age than that of the oldest Madras stones. The trap imple-
ments of Marpha and other places in Bundelkhand ar¢ un-
doubtedly very rude in style and shew some old shapes but
the rudeness is probably due largely to the material, and to set
agains* the old shapes there are truncated scraper shape"Sucb as
Nos. 1954 and 1949 of the Museum, long narrow shapes such
as 1982, and almost neolithic celt shapes, though chipped and
rude, such as Nos. 136, 137, 155 and 1966. The trap stones
of older shapes bear some resemblance in bad chipping to
<ertain sandstones of the Andaman Islands collected by Dr-
Stoliczka, which may not be very old and can certainly not
date back to any age before navigation of the sea was
established. It is unfortunate that the journals of the
f\rch:eological department contain no account of the positions
in which the Marpha stones were found, and that no on¢ who
helped to gather them has written anything about them, t©
throw light on the question whether they represent a gradual
evolution of neolithic from quartzite forms ; and if so, whether
the makers were the descendants of the quartzite me?n
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themselves, driven into a new geological area and to the use
of a material they had previously disliked, or a foreign race
adopting and changing quartzite forms.

Again flint No. 1o1 from Central India suggests a
transition age; for though a rude oval, it has its broader
end sharp and its narrower blunt. Of the stones from
Lower Bengal, the Dhenkenal quartzite, No. 53, is a rude and
heavy pointed oval, and may be very ancient, while another
smaller quartzite oval from Jherriah may be of either age.
The Attock limestone (No. 814) and another from Hazara
are unground or half ground neolithic celts with convex
instead of straight edges. Of the surface agatesand jaspers
which have been collected, it is said in thousands, the Museum
contains only a partial and totally unsorted collection, though
cores are numerous enough. Of the implements, No. 1501
from Jabalpur is a badly chipped oval which might, with an
inartistic people, belong to any age, and the same may be
said of No. 41 from Berar. No. 187 apparently from Jabal-
pur is a truncated scraper of jasper. No. 185 givenas Fig. g of
my illustration was probably meant rather for slicing bark or
other such matter, than as any kind of weapon, and with the
two next it is undoubtedly neolithic. These two, the flakes
figured as Nos. 10 and 11 are among the most intelligible of
the collection, and were either arrow-heads or borers. A flint
from Rohri in Sind (No. 856) is apparently a truncated oval or
rather oblong scraper, something like Fig. 396 of the cave
period in Evans’s book, but better cut. From the much
superior collection of surface agates of North India which
exists in the British Museum it would appear that these
implements all belong to the neolithic period, though, a
previously remarked by Blanford, those found at Rohri
mostly knife and scraper forms, look older than the rest.
The Guide to the Stone Age, published by the British
Museum, classifies them all under the neolithic age along with
the latest type of polished celt, but somewhat discounts its
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CHAPTER VIIL

DISTRIBUTION OF THE STONES AND OF THE MEN
WIIO USED THEM.

Quartzite, trap and flint periods—uses of the old stones—observa-
tions on the later implements,

THE geological map of India shows the Madras Presi-
dency, Orissa and Chhota Nagpur coloured red which
denotes gneiss ; but varied by a great block of Cuddapah
quartzites (with coast offshoots), in the east-central area south
of the Kistna, by streaks of this formation along the course
of the Godavari and by another great block of the same, with
offshoots, around Raipur and Raigarh where the Central
Provinces join Chhota Nagpur. The formation is repeated in a
narrow band just across the Nerbudda, and fragments of it
appear again in Central India and Rajputana ; but in these
parts the Vindhyan sandstone and trap are the previiling
rocks. All north of the Jamna is recent alluvium. Turning
south practically the whole of the Bombay Presidency and
half the Central Provinces and Hyderabad are coloured green
to represent trap; but the quartzites re-appear as a small
block in the Kanarese country, where Bombay and Madras
join their frontiers.

The gneiss was evidently disliked for implements, though
there is one of this material in the Museum (No. 154), and
from the whole of the peninsula south of Madras, wherever the
formation is only gneiss, no paleolithic implements appear to
have been reported. Should it be the fact that no implements
are there, and if the absence of implements necessarily implies
the absence of humanity, it will be proof of the limitations of
primitive man that he should have been unable to colonise so
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extensive and no doubt well wooded a region simply for want
of a certain kind of stone. [ take it, however, that man wasa
user of clubs and unchipped stones ages before he thought
of chipping, and when there was no suitable stone to chip he
doubtless never rose out of, or reverted to, the ecarlier stage,
At any rate, if he did not colonise the gneissic region, he passed
through it, for he is found in Tanjore and Madura chipping
quartzose and chert from local formations of those materials.
The range of the quartzite implements naturally follows
that of the formation ; and thus we find them abundantly on
the east coast north of Madras and in a broad belt across the
peninsula where the quartzites of Cuddapah and Karnul hold
out their hands across a gap in Bellary to the quartzites of
Dharwar, and again plentifully up the Godavari. They also
exist between Raipur and Raigarh (the examples are in the -
British Museum), and one example is reported from Orissa,
In Bundelkhand, Central India and Rajputana quartzite
implements occur sparingly in proportion to the rocks ; but in
the neighbourhood of the Nerbudda the place of this rock
was evidently taken with ancient man by the Vindhyan sand~
stone$, of which the Bhutra stone, perhaps the oldest imple-
ment discovered in India, is an example. In this region also
trap, which covers half the Central Indian Agency, comes into
evidence as a material for implements, and, as already stated,
agate, chert and various other flints bestrew the surface from
the southern border of the Central Provinces to the Jamna
and as far west as the Indus.

Quartzite implements re-appear again on the Sabarmati
in Guzerat : but between this and Dharwar no implements
appear to have been reported from the Bombay Presidency.
East of Dharwar limestone appears as a material for imple-
ments in a small locality, and in Bellary we come to jaspers.

Since primitive man was so obviously tied down to the
material which he happened to find wherever he located
himself, no theorising could be idler than that which attributed
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a difference of race or age for every variety of stone used ;
and 1 do not think that the evidence of the Calcutta and
London collections justifies the assumption of more than
three periods—the quartzite, trap and agate—and possibly
three races.

The .men of the quartzite and most ancient period
appear, as already will have been gathered, to have inhabited
the coast from Orissa to South Arcot, and inland as far as
Karnul. From Arcot a colony detached itself to Tanjore
and Madura where quartzose and Vellam chert supplied
suitable materials in place of quartzite, and from Karnul
another branch passed agross the Tungabhadra, perhaps leaving
out Bellary, and colonised the Southern Maratha country.
Here they used quartzite or limestone as necessity required.
Of the samerace, and either contemporary or older, were the
men who lived along the Nerbudda and made implements
“either of quartzite or more commonly of Vindhyan sandstone.
As regards the Rajputana stones described as quartzite, they

"~ argnotasa rule so large as those of the peninsula, and by

themselves might not have been sufficient to establish identity
between their makers and the rest of the quartzite race.
But there are the Sabarmati quartzites, regarding which [
have quoted what has been recorded by Mr. Foote in
Chapter 111, and from the great antiquity indjcated by their
position they must go back to the earliest period. Now the
Sabarmati must have washed those stones down from Raj-
putana, where it has its rise, for there is no quartzite, I be-
lieve, anywhere near Ahmedabad, and therefore the range of
the earliest quartzite men is established for Rajputana, what-
ever the age of the smaller implements from that part
may be. : '
Whether these ancient men either came into or went out
of India, and by what gate, cannot be answered from local
-evidence, because since the days when they were flourishing

"on the Nerbudda, the rivers of the Himalayas have laid one or

L, OCS 5
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two hundred feet of alluvium over any traces they may have
left north of the Jamna.  But from the essential identity of so
many of the forms of implement in the two places it cannot
be doubted that there was a connexion between the quartzite
men of India and the river drift men of Europe, and the
question arises whether the type was developed in India and

passed into Europe or the contrary. On the point of

probability, therc was little to tempt man to leave India for
Europe when a glacial period was in full swing there, while
on the other hand, there was cvery inducement at that period
for the Kuropean man to come here. Moreover, I have strong
doubts whether men in India would ever have succeeded in

chipping quartzites so well had they not first learned the art
on a more tractable material.  In all the implements [ have

examined in the Museum | do not sec any traces of the
" or stunes shewing

The Bhutra sand-

* prentice hand,” in the shape of * coliths
the first dawning of the idea of chipping.
stone has been corroded by antiquity and shows a rude
surface ; but the shape is admirable and proves that chipping
was no novelty to the man who made it.  Lastly, although
the Indian evidence cannot help us regarding man’s move-
ment north of the Jamna, it scems to indicate clearly that
within the country it was from north to south. There has
been nothing yet found in South India in situ in such a
position as to claim equal antiquity with stones found at such
immense depths as those of the Nerbudda and the Sabarmati.
The only example to be named in this connexion is that of
Paithan in the Deccan, but over this there was no more than
30 feet of gravel, and the fact that the implement was a flint
flake seems to suggest that it did not belong to the very
earliest age. Indeed, it is inexplicable to me how an imple-
ment of the quartzite age should come to be isolated in the
heart of the trap country, which the quartzite men shunned
no less than the gneiss; and I suspect that there has been

some mistake about the supposed finding of this flint in situ.

(17 ’

Nothing beyond the bare fact of the discovery has ever been
published about it, and the evidence of its antiquity may be
no better than that of Dr. Noétling’s discovery already criti-
cized. The flake itself, as figured by Quatrefages in his
“ Introduction to the study of human races” (page 79) might
be neolithic. I am disposed on the above considerations to
think that the quartzite men entered India from the north-
west, and after their first settlements in Rajputana and the
rest of North India, turned southward by way of Orissa,
always following the quartzite ranges till they arrived at
Madras, whence, as already said, they sent out branches west
and south. It need not be supposed that they found the
country uninhabited : on the contrary, it is quite possible that
little hairy brown men, the ancestors of Bhils, Khonds and
other unimprovable races of modern India, were then hunting
the woods with clubs and pebbles, and were either extermin-
ated where their room was wanted or left alone where there
were no suitable stones to tempt invasion.

What manner of body these quartzite men had cannot
be known, for nature shows no tenderness to the brittle banes

of mankind, and we shall always know more about mastodons
But it js clear from their stones

than about our ancestors.
Before

that they were intelligent and had a variety of needs.
speculating on the uses of the stones it is as well to realize in
a general way what the state of the makers must have been.
They were of course hunters living principally on flesh,
including no doubt that of their own kind when necessary,
with fruits and roots for vegetables. Having no pots, they
must have eaten their food raw, and probably had little use
for fire. Undoubtedly they went naked, for even in the cold
climate of Europe in the later cave period the human figures
on bones are always depicted unclothed as the Andamanese
are now. Yet they must have had some use for skins as the
scrapers show. Since many apes which have never thought of
clothing themselves erect shelters, I am inclined to think
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pits and beaten to death with clubs of wood or big bones.
r in those days, it was probably never more than a
rough-and-tumble with clubs whenever two bands happened

to meet in the same hunting ground. For fights at home, of
y would be used, but I imagine that no

As for wa

course, anything hand
provision was made for this.

Such a pointed stone as is shown i
undoubtedly have been an effective weapon ; but who can
imagine a naked man encumbering himself with a load of
such weight whether going out to hunt or to fight? Itis
very much more likely that these stones werc used to dig in
the ground near the camp for roots or burrowing animals, of
to uproot saplings, etc. I am inclined to think that many of
this type which have the butt apparently chipped have been
so chipped by hammering the stone to drive it into something.
There was, of course, occasion for making holes in skins if
they were used for shelters, both to insert creepers for tying
them to trees or posts, and to peg them to the ground against
wind and rain. To drill a hole with a stone in the skins of
some of the animals contemporary with palzolithic man would
have required much hammering. .

The pointed ovals of the Bhutra type are somewhat of
but 1 should connect them with skinning and
ful for the first incision, but

ed to cut and tear when

n Fig. 1* might

a mystery,
cutting flesh. The point was use
every part of the stone could be us
the man had his hands well in the carcass. They must also
have been used to divide joints and break small bones, for
the points are often worn or broken ; and they may have
been hammered for this purpose to the chipping of the butt
even when it had been originally left smooth.

The scraper was obviously for scraping hides clean,
while the disks may have been used to rub them smooth.

The chopper, as I have already said, was no doubt

invented to cut branches of trees for clubs and to cleave the

* Ante.
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of the white race, while the cave men of the Solutrian
Madelaine periods belonged to the yellow, and were invaders
and conquerors. For if the neolithic types were evolved by
en in the neolithic conquest of Europe
The theory is

xty thousand

'

and

the quartzite men, th
the white race was coming by its own again.

seductive, and North India, at a time fifty or si
years nearer to the glacial epoch than it is now, might easily
have maintained in her sons a virility equal to the invasion of
Europe. With the trap implements may be associated those
of inter-trappean flint, that is, flint derived from trap strata,
101 of the Museum from Central India, which is

blunted at the narrower end and sharp at the
Inter-trappean

such as No.

a rude oval,
other, and No. 100, « scraper from Saugor.

worked flints have also been found in Berar and further south
still at Chinoor near the Godavari,and [ am disposed to class
these and perhaps the jaspers of Bellary which, however, I have
not seen since they are not in the Calcutta Museum, with
the Marpha age. \While the neolithic celts and agates were
being evolved in Northern India, or manufactured there by a
new race, the quartzite men of the east coast of the penin-
sula were probably at first little affected, and maintained” the
old style. But the discovery of foreign chert implements
in Madura, just where the quartzite implements stop, proves
that in comparatively early times people habituated to flint
somewhere else and unwilling to do without it, were travelling
far and wide in India; and we may associate these foreign
cherts with a migration that travelled from the Nerbudda
through Berar and the centre of India, avoiding the quartzite
men in the east and passing through their belt at its only
open spot, Bellary, and thence proceeding through the gneissic
interior of Madras till they hit the end of the quartzite
line in Madura. The discovery of chipped flakes of
Jabalpur chert with pottery under the teri in Tinnevelli,
shows that these people occupied the country until the latest
neolithic times, and kept up communication with the north.
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CHAPTER IX.

Theories of Quatrefages and Keane—some speculations on the
evolution of man and his dispersion—the cave-men of Europe and of

lndia—language no guide to the early movements. .

No assured trace of man have been discovered anywhere
earlier than the pleistocene age. There has indeed been
much wild writing as to discoveries of his bones or work in
pliocene and even miocene strata, chiefly by French authors

with obviously hazy ideas as to the duration and character

of those geological periods. Boyd Dawkins, however, long

ago showed the absurdity of the theory of miocene man, and
though a pliocene man may not be equally impossible, there
is no evidence of his existence worth the name. There are
in fact extremely few, and those somewhat doubtful, traces of
man even in the early pleistocene : the evidence only becomes
clear and incontestable in the mid-pleistocene, some six or
seven hundred thousand years ago. But here he springs, into
light an accomplished chipper of stone tools, and science,
which admits no sudden creations, necessarily postulates a
predecessor who was not so intelligent or human. Where and
when this predecessor originated and how he dispersed
himself over the globe are perfectly natural and legitimate
speculations, and more than one writer has undertaken them.
Thus Quatrefages in his “ Introduction to the study of human
races " (pages 133, 134) enunciated a “boreal theory” by
which man originated in the Arctic regions under the semi-
tropical conditions of the tertiary period, and thence dispersed

southward before the growing cold. Keane* on the contrary
re-floats the Indo-African continent which Wallacet thought

* Ethnology, pages 226—233.
t Island life.
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he had cffectually sunk, and postulates a pliocene precursor

of man who from that centre spread eastwards into India and
the rest of Asia, and westwards into Africa and ultimately

Europe.

From what has been already said it will be seen that the
Indian palaoliths do not carry us much further than we were
towards a position from which these theories can be tested.
In all probability, as I have tried to argue, the palvolithic men

of India were immigrants from Europe, and their works there-
fore of later date than the oldest of that continent ; but even
if my arguments on the immigration are disputed, there is no
geological ground on which the oldest Indian stones can be
made any ecarlier than those of Europe.  So that they, do
nothing to bridge the great gap between the Furopean stones
and the pliocene precursor. What happencd before them is
still an open field for speculation, and for anything that the
stones can say to the contrary, the movements might have
been as supposed by either author. The interval between
pliocene and mid-pleistocene times is too great to permit us
to put any check on man’s movements in it when he has left
nothing to guide us. \We can be reasonably certain that
Keane’s pliocene precursor and those of his descendants who
settled in India at the first did not chip stones, for no chipped

stones have been found in pliocene strata; but it cannot be
said that India was not full of mere club and pebble savages
long before stone-chipping came in.  But there is an objection
to Keane'’s theory which seems insuperable, and that is that the

Indo-African continent, if it ever existed, had ceased to exist
long before the pliocene period. Indian geologists have no
doubt always favoured the theory of an ancient land connexion

between India and Africa. But Dr. Blanford, the apostle of this
doctrine in opposition to Wallace, in his address to the British
Association in 1884,* postulated the continent in order to

* Rec. (. 5. XV, p. 32,
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cxplain the resemblances between the Indian and African
fossils of carboniferous to jurassic periods, and Oldham who
followed Blanford is quite explicit in the Manual of Indian
(reology® as to the beginning and end of this continent. He
supposes it to have commenced with the carboniferous period

and lasted till the cretaceous, but not beyond, adding: “In

the tertiary cra we find no further evidence of a land

connexion with Africa : at an early period the west coast (of
India) was approximately in its present position, and it is
probable that at the close of the cretaceous or commencement
of the eocene period the great Indo-African continent was
finally broken up, and all but the remnants in India and South
Africa sunk finally beneath the sea.” No hypothesis of
islands having survived from the great break up to pliocene
times will help the theory, for the precursor would not have
developed on islands, and if he had, could not have left them.
Indo-Africa thus proves as useless for a cradle of mankind as
its predecessor Lemuria proved as a nursery for lemurs.
In fact, the Arctic theory of Quatrefages appears to approach
more nearly to the probabilities of the case than any which
derives man from tropical regions. As Medlicott acutely
said: “It is not quite certain that @ priors, the oldest
marks of intelligence that can be called human are to be

looked for, as Falconer tells us, ‘in the great alluvial valleys
of tropical or sub-tropical rivers.” If the analogy of historical
times can be taken into account, it would not be under con-
ditions favourable to nakedness and laziness that we should
expect contrivance to be born. We may indeed find the
raonstrous form of the ape in the deposits of tropical regions ;

but it may be quite possible we should look for the earliest
trace of humanity in the regions now most favourable to its

development.”t

* Pp. 493, 494.
t Rec. G. S, Vol. vi,, p. 51.
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That state of mind is fatal to a proper comprehension

of man’s evolution which regards his simian ancestors as large

and powerful apes, and in order that monogamy and the
modern family may be taken back tu the root of society,
gives this ape the isolating habits of chimpanzees and
gorillas.* Had our precursors been such, such they would
have remained, merely adding another ape to those now
existing, or they would have become extinct with dryopithecus
and a score of other anthropoids. Our precursors obviously
developed beyond the other apes because they were extremely
unlike them in some ways, and one of these was evidently
their high gregariousness. This implies smallness and com-
parative weakness, for which co-operation was their compen-
sation. We may therefore picture our precursors as short
brown apes, no bigger than the African pigmies and probably
not very brutal in face, living in companies as large as their
means of subsistence would allow, and endowed with the
primary virtues of courage, co-operation and obedience to a
leader, but not necessarily with anything else that we should
call virtue. These habits and qualities must have been devel-
oped to meet the attacks of the fearful carnivora, and the
competition of the great apes, of their time, and therefore

though of course they lived on fruit and vermin like other
apes, they could not have been very arboreal. They may

have had an equatorial domicile at this stage of their exist-
ence, though if so, it is not clear why some of them should

not be there still ; but for their further development into
creatures using tools, and finally into palzolithic men, a
complete though gradual change in their mode of life seems
a necessary condition. Such a change would be effected by
an alteration of climate which drove them from fruit to
meat as the principal article of their diet. The evolution

must then have taken place in the northern hemisphere, and

* Keane, Ethnology, p. 9 ; Letourneau, Ev. of Marriage, p. §4.
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if so, then most probably in Europe and North Asia. The
physical conditions may, indeed, have been equally favour-
able in North America ; but there are no indications that
man originated there.
The fact of our happening to live in the closing stage
of a glacial epoch isapt to obscure our perception of the
normal capacity of the northern hemisphere as a nursery
of life. The present climate of FEurope is geologically
abnormal and exceptional. So far as appears, there have
been only two occasions in the long history of the carth
when Europe was cold : the first being the glacial epoch
between the carboniferous and permian periods, and the
second the glacial epoch which began in the pliocene
period and is now passing away. Except for these two
interruptions Europe has apparently always been semi-
tropical, and in miocene times was covered with palms and
a vegetation resembling that of India. There is, there-
fore, no reason why the ape I speak of should not have
originated and lived exclusively there, along with
pliopithecus and dryupithecus and all the other European
apes of which the miocene is called the reign. If he was
living there from the beginning we are saved the trouble of
bringing him from elsewhere to meet the cold which was to
change his destiny. This cold came on very slowly in the
pliocene period, and ended by exterminating or driving out
the other apes as it changed the vegetation; and if our
precursor stayed on, it was because he had had the wit to
change his food. The hunting of animals will not develop
intellectual qualities where the hunter can rely on his own
strength and swiftness to hunt alone; but hunting in packs
develops much intelligence, as in the wild dogs, and much
higher degrees of intelligence might arise from the hunting
in company of creatures not specialised for the purpose, but
relying for success on craft and the use of tools. And with
an ever-increasing cold constantly multiplying difficulties by
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driving the hunters more and morc to rely on meat, while at
the same time diminishing the supply, the wits would never
be allowed to rust or the evolution to stop till the point was
reached where the ape had become man and the master of
his fate irrespective of the limitations which nature puts
on every other animal. That we shall ever find traces of
this man in his first period is doubtful, and most so if the
evolution took place in Europe or North America. His
small bones would have but a poor chance of survival in
any case, and least of all with an ice-sheet coming later on
to grind all the upper strata into barren boulder clay. But
possibly some smail parcel is lying in an unexplored pliocene
cave. Other traces than bones are hardly to be expected,
for ages would elapse between the time when man was
merely using broken branches and rough stones, and the time
when he began to chip the stones for household use. I have
already shown, and 1 believe it is generally agreed, that the
cldest palaoliths had no use in the operations by which man
secured his prey ; and horde after horde may have left the
ancestral home in the earliest ages and wandered off to people
the rest of the world no worse equipped for their life than
those they left behind to develop into stone-chippers. Itis
certainly probable that at least the ancestors of the negritoes
and other pigmy races, of the negroes and of most of the
other unprogressive races of mankind had left before chip-
ping of the European type was invented ; and that this art
in fact was only brought to perfection by the ancestry of the
nobler races when long continued residence in the north had
greatly improved their facultics. These nobler races must
include the yellow as well as the white men ; but the absence
of any record of river drift implements in the country of the
former suggests that they must have parted from the Euro-
pean stock at a very early age, and started a style of chipping
of their own. From the nature of the race, as it is now, we
should expect that this style would be artistic ; and nothing
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could seem more probable than that the race which intro-
duced the beautiful weapons and drawings of the Solutrian
and Madelaine caves were brachycephalic yellow men coming
as invaders from Asia. There is evidence that the river
drift type of implements is to be associated with the dolicho-
cephalic aborigines of Europe—the presumable ancestars of
the white race ; and it is easy to assume the association of
the later cave type and the brachycephalic races, for brachy-
cephalic people were certainly contemporary with that type
in Europe, and there is nothing to contradict the assumption
that the men and implements came in together. Boyd
Dawkins, indeed, judging by the present art of the tribe,
suggested that the dolichocephalic Eskimos are the surviving
representatives of the race which introduced the new style ;
but is it not more probable that these extremely unprogres-
sive folk are merely a fragment of some mixed race, the
product of the invasion, who were shouldered aside in very
ancient times and have preserved the archaic style of art
owing to their isolation in arctic ice? On the other side
there is the authority of Pruner Bey, and in some degree of
Quatrefages, for the theory that the old brachycephaiic
people of Europe were of Mongo!l origin; and it would
be strange if this warlike and artistic race appeared in
Europe simultaneously with the appearance of weapons of
war and pictorial engraving and yet had nothing to do
with them.
The race, then, that invented the river drift paleeoliths,
1 take to have been exclusively the long-headed race which
inhabited Europe in the earliest times known to us, and
which was destined to become the ancestors of the white
race, in its three main divisions of Aryans, Semites and
Berbers. Some cause, ages before the Mongol invasion,
probably the advance of an ice-sheet, caused a southern
migration of some part of this race, of which fragments
drifted to Somaliland and even Cape Colony, while the
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majority reached India and settled there. The settlers in
Africa were po doubt in time absorbed by the aborigines
or exterminated ; but probably a large proportion of the

present inhabitants of India have the blood of this race in

their veins. The mixtures, however, which must have taken

place with the pre-existing aborigines, and with the masy

races which in the long succeeding ages have entered the

country, preclude any hope of distinguishing the ancient type

in any particular race. It is hard enough, indeed, to dis-

tinguish the Aryans who only came in a few thousand
years ago.

The evidence of language which a generation ago was
thought all-important in settling the migrations of mankind,
will not help at all in the case of movements so ancient as those
with which we are dealing. Of this there can be no better

illustration than that afforded by the casc of the three white

races mentioned above. The languages of these races agree
among themselves and differ from those of the rest of mankind,
in possessing an ioflexional structure, and from this we may
conclude that none was borrowed from any alien race. But
the inflexions have developed along lines as divergent as
possible, and the vocabularies are so absolutely different that

perhaps not half a dozen words in any one of them can be
identified with the words of any other. The physical and

mental similarities of the races however contradict the
assumption of a very remote separation, and to reconcile the
conflict of evidence it seems necessary to assume that till a
comparatively recent period of his existence the language of
man was almost structureless and mainly vocalic, with but a
feeble skeleton of consonants. But if with the races who
are pre-eminently in the world the masters of language,
spesch was in a state of such liquid fusion no longer ago
perhaps than a hundred thousand years, it is possible that
we have been assuming too great an antiquity for this charac-
teristic of humanity. Sustained speech was not in fact very
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necessary to man while as yet he had no leisure for narration
and argument, and he may have got on for ages with only a
wealth of gestures and vocalic interjections. However this
may be, it is clear that if the tongues of the white races who
were certainly the last to divide have diverged so widely,
larquage can give us no clue to the home of the quartzite
men, and will probably help little in the case even of the later

mesolithic invaders if it should turn out that India suffered a

like invasion with Europe. In this latter case affinities would’
have to be sought with the tongues of the mongoloid races.

But it must be noted that the mesolithic invaders of Europe
lost both their language and individuality among the indi-
genous population ; and it is quite possible that the same
thing happened in India.

If in this chapter I have travelled into regions far behind
the boundary of the stones, it was to get a true and distinct
horizon for the old stone-chippers. To me they are not the
misty shapes of an extinct race, but the figures of our own
forefathers standing in subdued light, but clearly enough and
at less than the middle distance, against an unmeasured
background of darkness. The recesses of this background
cannot yet be penetrated except by speculation, but it seems
certain that the men who emerge from it were much further

from the human beings in its remotest abysm than they are

from us who look on the picture. They and we are all of a
piece. In the interval between the first and last stone imple-

ments there were no doubt conquests and migrations when
one or other branch of the great stone-chipping family made
an advance in art which gave it an advantage over its
neighbours : but there is no basis for the theories which

imagine a wholesale disappearance of races whenever a new
type of implement comes on the scene. Conquerors and
conquered being on much the same plane of intelligence

would amalgamate in those ages as they have done since,

and the disappearance of obsolete types would not denote
6

L, OCS
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the disa .

2 new z::;:nce l;)f their makers, but rather the adoption of

stone age as 3.h‘ €nce we may regard the phases of the
Istory in which we are a] interested, because

it is that of .
our ancestors and s connected with our own by
an unbroken sequence. APPENDIX

CHIPPED IMPLEMENTS AND FLAKES OF THE CALCUTTA
MuseuUM, CLASSIFIED BY LOCALITIES.

Nos. IN REGISTER. MATERIAL
Kistna and Nellore

195, 527—532, 538, 539: 541, 558,671, 675 Quartzite.
Chingleput and Adreol.
191, 192, 407-—444, 446—458, 462—479,

481—525, 533—537, 544—551, 553 —

$57, 561—670, 717—727, 743—776 ... Quartzite.
459—461 Trap.

Cuddapah. )
THe Enp, 728 —742, 5644—5843 Quartzité. -
7'5 eoe eee Trap.
Karnu!.
676—~685, 688—693 Quartzite.
Southern Maratha Country.
193, 194, 20I1—205, 208-—220, 222=~248,

250—294, 348—366, 368—405, 542,

543, 552, 697—701, 703—714, 778—

796, 798 —38o1 Quartzite.
198—200 Limestone.
206, 207 Vein Quartz.
249, 295 Trap.

Bellary.
298—302, 308, 310, 334—337, 342 Trap.
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