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Assistant Professor of Geology. Prosideney College. Madyas.,

INTRODUCTION.

This article is an attempt to give a brief Survey ol the Geology
of the Neighbourhood of Madras to Geographers, Geologists and
others.  The limits for such a description have been arbitrarily
taken as the district limits of the Chingleput distriet. The first
part deals with the physical aspeets, as they are very essential in
bringing out their close relationship with the Geological features.

It has heen too frequently suggested. even by persons occupy-
g responsible positions, that the neighbourhood of AMuadras has
very little to offer in the {orm of Geological mterost: thie euwthor s
alm in writing these fow pages will he more than achieved. if he
has succeeded in showing to sueh person- the vast ticld of Geological
interest, which goes almost unheeded newr the very place of one's
residence. It is also hoped, that this article will be of some help.
In arranging excursions to places of Geolovical interest. to stu-
dents of Geology and Geography.

ACKNOWLEDGEMENTS

The author's indebtedness to the host of workers, who had so
very keenly and enthusiastically endeavoured to study the area
and to record their observations, especially, to the pioneers in the
field of Indian Geology in the Presidency. R. Bruce Foote. William



PHYSICAL ASPECTS & GECLOGY OF MADRAS 321

of

joint
the
and

King and Sir Thomas Holland, whose work forms a sure founda-
tion for ail later workers, will be apparent in almost every page.
The author wishes to thank all those, who have gladly and readily
lent photographs to lustrate the article as the Director. Geologi-
al Survey of India; Mr. B. M. Thirunaranan of the University De-
partment of Geography ; and Mr. S. Naravanaswamy. His sincere
thanks are also due to Mr. V. Kalyanasundarum. of the Depart-
ment of Geology. Presidency College. Madras for kindly typing the
article for the printer from a not very legible manuscript.

His work
ive field of

not only the various branches of

Geolo

prehistoric

Survey
On retirement, he

VYercaud.

members of

also

extisn
at

Presideicy —a
record unsurpassed by that of

but

Geological

(1341

who had been attached
surveyed in collaboration

with Dr. King almost the whole

two other
av.

the
India for over 33 years (1858-

ROBERT BRUCE FOOTE, Esq.,

the south-western portion of the

of the Madras Presidency and
Bombayv

W
3
>
£
=
n
—
©
2
o
Q
=
©
D
O

-
<
P
@
e
(=}
o

F.GS,
to
1891).

any
died in India.

settled down
—By kind permission of the Director, Geolagical Surzey of India.
- J

archaeology.

BOUNDARIES AND ADMINISTRATIVE DIVISIONS.

District Boundaries.

The distriet of Chingleput including the Madras citv. is hounded
on the north by the Nellore district, on the west by the Chittoor
and the North Arcot districts, on the south by the South Arcot
distriet and o the cast by the Bay of Bengal. The northernmost
limit touches latitude of 137 42’ 23" N. near Sulurpet and the
couthern Timit 127 13 49” N. on the banks of the Ongur river or
the Athangarai Ar—a distance of about 102 miles north to snuth -
the castern and the wostern Timits are at Toneitude 80207407 Foat
Kattupalli about eight miles south of the village Pulicat. and 79°
93’ 78” F. at ahout 10 miles W. N. W. of Coniceveram town respec-
tivelv. Hence, the extreme length is about 100 miles N—S and the
A breadth at the widest place is about 47 miles E—W.

He was tor 20

WILLIAM KING, Esq.. B.A.
DSec., F.G.S., who was for some

time Director of the Geological
Survey of India (1887-1894) was

vears Superintendent in charge
of South India, and as such had

an officer of the department for

about 37 years.

9
.§ Administrative Divisions.

Leaving aside the Madras city. which is the capital of the
Presidencey, and which is 9 miles in extreme length and 4145 miles
in extreme breadth, the districet is divided into seven taluks for
purposes of political and revenue administration :  the Saidapet
taluk immediately currounds the Madras city <iretchines as far as
the Ennore backwaters in the north, Tambaram in the <puth and
Tinnanur on the west. To the west of it lies the Tiruvallur taluk:
1o the north of both of them the Ponneri taluk : immediately south
of the Saidapet taluk is the Chingleput taluk while to the south
west of the former lies the Sriperumbudur taluk: west of Chingle-
pul taluk is situated the Conjeevaram taluk and Madurantakam
taluk forms the southernmost of all. Thesc administrative divi-
sions have no basis or conpection with either the phusical or
physiographic features or on the geologic structure of the area. ex-
cept that in certain taluks the rivers form a natural as well as
volitical boundary for some distance as (1) the north-eastern bound-
ary of Maderantakam taluk follows the lower course of the Palar:
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(2) the southern boundary of the same taluk is fixed by the Ongur
or the Athangarai river; (3) a portion of the eastern limit of Con-

jeevaram is the Palar river; (4) and the southern fronticr of the
Ponneri taluk for some distance follows

the Arani or Narayana-
varam river,

MORPHOLOGY AND RELIEF.1

Scenery.

The general aspect, as characieristic of a coastal helt is flatness
with a gentle slope towards the east or seaward, dreary near the
sea and undulating and rarely hilly elsewhere.
ranges from below the sea level near some of
gradully up to 300 feet above the mean sea lev
parts of the Conjeevaram and Tiruvallur taluks.

in the way of scenery in the Saidapet, the Tiruvallur and the
Ponneri taluks, except where in the extreme north and north-west
of the Ponneri and the Tiruvallur taluks, the Kambakkam—Nagala-
buram ranges, the Satyavedu hills and the Allikkuli hills contribute
a little mountain scenery. The character of the first two hill ranges
consisting of quartzites of Cuddapah age has been described as
“ bluff ridge and beetling Crag” with ridges here and there steeply
starting up into sharp tapering peaks. The tops are generally bare,
and the mora gently sloping surfaces are clothed with coarse grass
and jungle. The climate of the Kambakkam Drug is not in the least

disagreeable, and was once thought to be suitable for European set-
tlement. There is plenty of vegetation and excellent, cool, crystal
clear water including a beautiful bathing pool. The best time of
the year to visit it is immediately after the N,
January ; it is a place excellentl
and geographical.
by the Poligars,

The general level
the break-waters
el in the western
There is not much

E. monsoon i.e., in
y suited for excursions—geological
The place appears to have been once occupied
2 whose chief built the fort, the ruins of which may

1. The following One Inch Survey of India sheets comprise the District
under review ;—57 0/11, 0/12, 0/14,

0/15, 0/16, P/9, P/10, P/11, P/13, P/14

P/15, P/16; 66C/2&6, C/3, C/4, C/7, C/8; 66D/1&5, D/2, D/3 &4, ,
2. Poligars, who were mostly Naiks, were the hereditary chiefs, who had
jurisdiction over the various southern kingdoms under the suzerainty of the
Rajah of Vijayanagar during the latter’s time ; they were, however, later
recognised by the English ever since their first settlement as responsible for
maintaining the peace of the country ; in return they were allowed to levy
petty duties on various food stuffs, (Vide: An interesting account of them

by Dr. E. Asirvatham, Madras Tercentenary Commemoration Volume, pp. 167-
172). '
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be seen at the present day. The fort fe'II later, into the hin(%s ?f
the Nawab of the Carnatic, who built hlS- summer pala?If‘eht exhe ;2
order to enjoy the fine air and the beautiful scenery. “oglgh e
fruit cultivation is to be seen there now, tbe place E.ippeal; o'd ;(aﬂ

grown once the best oranges of the Carnatic ; the clm.late e‘01 elty
is suited for the cultivation of oranges and plenty of limes axe;iill.li-
vated at present in comparatively poorer areas, as around thel“kkl 1—.
kuli village? As the elevation of the Satyavedu and the Alli ‘u;
hills is much Jower consisting of huge bou.lder conglome}t‘atcé g

Upper Jurassic age laid on the gently Slopmg sh?re ?f t. eu u (—)
dapah quartzites or the Peninsular gneiss there is plcht;(‘a yln

scenery to be observed in them; here and there, Ver'flca 1(iolr{l'g 3-
meralic procipices and apparent stacks may be. seen taklfxg a1 t;hs
of fantastic shapes ; the area is covered 01}1y with sc1}‘ub-3ung o(ei e
Conjeevaram taluk is also marked byllntle to' rehe\ﬂ'e thef reari)r
monotony which characterises it; there is an entire flbsence 0 lscru'
jungle or forests except sporadic presence of tamarind and pa‘myra
trees, while near the Palar river they are replaced by the colc(oa-
nut palms. But parts of the Chingleput and' the I\/'Iadurar‘l.tad ezbm
taluks decidedly offer rather pleasing undulat.mg.plam‘si vaxoloef ty
ridged or conical ellipsoidal hills rarely exc“aodmg in helght 6 det;,
the higher hill ranges are covered with thick serub ]L'mgle an (;
smaller ones are usually rocky and barren of vegetation. Parts o
the Madurantakam taluk appear to be well suited for mango and
cocoanut sroves, the last in the S E. part of the taluk.

As one would expect in the case of coastal continen.tal slope
receiving the terrigenous debris for many geological pfzrlods, ‘the
regions bordering the sea arc flat, tame, dreary and umnteres%ng,
consisting of marshes, lagoons, small bays and backwate.ers. Besi ;s,
these are the result of the blocking up of the. drainage z}t the
mouths of rivers by the continued action of the epigene aggncxes, as
the rivers bringing sediments, mostly during the monsoon times, the
prevailing sea currents and wave actions heaping up sand bars, a‘nd
the wind action in distributing the sand to form dunes over wide
areas. As one proceeds inland from the coast, one first comes across
a rather high sandy ridge of blown sand forming the s}_lore for one,
two or even three miles, then a shallow extremely saltzsh.or bra.ck-
ish water lake or lagoon ; and that passed terra-firma begins, whlc‘h
is also flat and uninteresting. During the rainy season the area is
almost impassable being intersected by rivers and drainage streams.

3. Vide: Col. Monteith—A Visit to Cumbsucum Drug, Mad. Jour. Lit,
and Sc., July 1836, pp. 134-138.
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swollen, muddy, miry and dangerous to be crossed. Marshes are
to be seen near the mouths of rivers, while further on, on either
side are the lagoons and backwaters. The coast line which is ap-
proximately 96 miles in length, is straight and sandy, the sand
forming a belt of varying breadth up to three miles, The general
trend of the sand bavs, and the shapes of the submar i
ten fathom contours indicate that the prevailing curre
action are as equally resporsible for their form
epigene agents, as river and wind action,

ine five and
nt and wave
ation, as the other

The principal of these lagoons, which are of all sizes, is the
Pulicat lake, and is situated in the Ponneri taluk betwc;en the
Chingleput and Nellore districts. It has an extreme length of ahout
37 miles and a breadth varying from 3 to 11 miles. The river Arni
or the Naravanavaram emhouches near Pulicat, formine first a

series of swamps, next a mostly dry sandy lagoon partly filled with
sea water, and then a sand bar rising to a height of about 10 feet
above the sea level. This shoal is said to be fairly dangevous to

ships from the north, and a wide ber -
’ th must be ;
during night time, given especially

From the mouth of the Narayanavaram river to that of the
Korttala?yar near Ennore, there is a very big long partly dry lagoon
communicating with the ses only near Ennore, Only this narrow
eastel:n portion is occupied by bitter sea-water, and the remaining
area is either dry or marshy or miry, and is used as salt pans for
the ma.\nufacture of common salt. It is likely that during the mon
soon times these lagoons may become brackish, when the riv (i
channels draining info them will be full. The Ennore bafgjv:'iw‘

e.xtends as_far as Edayanpalaiyam, three mileg W.N.W. of Tiruvot-
tiyur, but it must have extended sti]l further southwards to north
of Madras in the recent geologic past.

South of Madras also the same phenomenon may be noticed in
a narrow elongated lagoon extending from three miles north of
Covelong to about three or four nailes south of the Seven Pagodas
or Mahabalipuram. The sea enters only to a small distance both
at Covelong and near Edaiyur four miles S.SW. of Mahabalipuram
The rest of the area is occupied either by swamps or by dry areas.
converted into salt pans. There is no doubt, that this lagoon must
have extended a few miles northward, and also southward connect—l
ing with similar lagoons south of the Palar river near Cheyur
through the small lagoon situated immediately south of the mouth’
of the Palar, but must have been separated by the Palar alluviu
after its change to its present course.  Further south one Fm(ri:
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again rather extensive lagoons in Yedyanthittu Kaliveli and the
Kaliveli tank ; a good portion of the former is dry and partly con-
verted into salt pans, while the latter though dry appears to be a
slightly brackish water lake during the rainy season. The piece of
land called Yedakainadu?! or left hand land south of the lagoon
near Cheyur, bounded on the east hy the sea and the Kaliveli tank
in the south appears tuv have been separated from the main land
by an irruption of the sea. The land itself consists purely of allu-
vium, and it must have heen eonverted to dry land due to accumu-
lation of coastal debris both in historic and in geologically recent
times. This explains its rather fertile sandy soil excellently suited
for the cultivation of cocoanuts, which are the best produced in the
district.

The Buckingham Canalb

The above mentioned natural features have heen taken advant-
age of in the construction of the Buckingham canal running all along
the coast of the district, and still further north as far as Pedda
Ganjam in the Guntur district, and as far as the Kaliveli tank or
the Markkanam tank in the South Arcot district by cutting through
the various high grounds between the lagoons or backwaters.® The
canal was dug piece-meal from time io time, and the first eleven
miles from St. Mary’s or Hutton’s bridge in the City northward
called the Cochrane’s Canal was dug in or earlier than 1806. By
1837 it was extended to the northern extremity of the Pulicat lake
and this portion was called the Kantapilii channel. [t was continu-
ed further northward in th: next twenty years, so that by 1857 it
was cut as far as Dugarazpatnam in the Nellore district, and it was
called the East Coast canal. By 1877, as a relief work during the
famine of 1876-77, it was extended as far as Krishnapatnam, a dis-
tance of about 114 miles from Madras. The next year saw its ex-
tension to its present limit namely as far as Pedda Ganjam. a length
of about 196 miles from Madras, and it was called the Northern
Canal. In the Cily, the canal runs for a small distance along an
old river, the Elambore river, just west of the General Hospital and

4. "1t is called Yedakeinadu or left hand land. and tradition points to
its having hecn separated from the remainder of the taluk by an irruption of
the sea,”—C. 8. Crole—The Manual of the Chingleput disirict, 1879, p. 128,

5. Vide, for an interesting account V. K. Souvirajan. Jour. Mad. Geo.
Agssocn,, Vol. III, 1928-'29, pp. 108-120.

6. From Pedda Ganjam the canal hecomes a fresh water one called the
Commamur eanal. {ruversing farther inland and joining with the Kistna river
at Bezwada.
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George Town, as could be easily made out by its width and volume
(_)f water in this portion.

The section south of Madras, called the South Canal, was ex-
cavated between 1852 and 1857 from the Adyar to the mouth of the

Palar, an approximate length of 41 miles ; this was extended in
1882 to the Markkanam backwaters.

The connection between the South Canal and the East Coast
Canal or the Northern Canal in the City was made only in 1876117,
as a famine relief work. Just south of the General Hospital form-
ing the northern arm of the Cooum, the Canal utilises a portion of
an artificial channel excavated in order to change the course of
the Elambore river further westward to provide for more space for

the strengthening of the fortifications of the Fort St. George, during
1754-1779.7

The Canal was once very useful, and even now to some
in facilitating easy and cheap transport of food stuffs and
goods which can be transported leisurely. But with the adv
quicker and fairly cheap means of transport as the
the motor lorries, it is not so much used at present.

the chief means of transport for fire-wood
lamellibranch

extent,
heavy
ent of
railway and
_ Yet, it forms
(Casuarina equisetifolia
shells for burning into chunam, rice and paddy,

avaram bark (Cassia auriculata), building stones and to a small
extent timber.

The following observations may be noteworthy in a study of
the coastal features near Madras : —

1. Lagoons and marine or salt-water lakes seem to be present

almost continuously along the coast ; their general shape is elonga-
ted parallel to the coast line.

2. The breadth of the lagoons appreciably decreases and they
altogether disappear near the mouths of rivers; this is manifestly
due to the sediments brought by the rivers. Hence, the geological
history of coastal towns, as Madras, depends largely in the un-
ravelling of the stages in the filling up of the lagoons.

3. The drying up of the lagoons has given rise to ggly
deposits, and a good portion of the area has, hence, heen conver-
ted into salt pans for the manufacture of common salt ;

the sandy

1. Vide, F. L. Conradi’s map of 1755 of old Mady

as 1
Jour. Mad. Geog. Assocn., as Ma

} eproduced i
p VII of Prof. C. § oduced in Vol, 11,
1928-29,

Srinivasachari’s article,
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coastal belt is far from being a fertile area, suitable. for ;h«lew g;(;:v:)h
of only Casuarina (providing fire-wood for the c‘1t§f (;) »h:S ané
Palmyra, Cashewnut, Pandanus, and other thomlyA u_sn o
coarse grass. The land is, hence, very chea;{) r;;udtfnsg; p

of space being available for a growing town as Madras.

4. The big bulge in the coastal alluvium betw};aen Pﬁl}ilci'i
village and Ennore, and a relatively smaller one at \t eln’ldOL o
the Palar are remarkable. The former makes us ul))nc tlhee(i that
some bigger river than the Korttalaiyar must h}::; f?m glm
and north of Ennore—the old Palar or Vridhakshiranadi.

5 The interesting growth of sediments at ~the nl(?ut}(;sbof
ivers. (a) at the mouth of the Narayanavaram nver} )a sifm ar
s -urrents ; (b) the pecu-
ing i irecti f the prevalent currents;
running in the direction o : A2 the pect
i 1 bmarine contour o
liar shape of the five fathoms su . '
the lessppronounced ten fathom contour foyml.ng Yvhat appear‘skt(;‘
be a submarine bar; (c) a small bulge, which is more u;-dlhttl
in the five fathom contour at the mouth of the Adgrar ;nc: a .sf 1§h0 nli
i ; he Cooum as shown by the ten Ia
bigger one at the mouth of t . &
co%iour' this is, probably, due to carrying oftf and deposclltlobnlof
3 . o
the finer materials of the city’s refuse; (d) an mdentteh Ofutﬁe
in the five, and in the ten fathom contours of.f t}.le mou "
Palar: the bulge is not exactly situated opposite its mouth.

6. The presence of two reefs, which are dangeroui closee (’22
the shore between Covelong and the Seven Pagodas,—t .le or:1 - o
which the carved temples stand, and the other three.lml esmh -
of the Seven Pagodas—at a distance of abou't 25 Tm ées sc‘)J ith of
Madras. This s very remaniable b o e, exiending for sbout

coast of the Peninsuia ) ra
tlh;(;Oofngfs ?:2; the mouth of the Ganges to Cap~e ?omom?t, ;};Z
oynly other places, where the rock outcrops near the IC(()ias,i are
between Ganjam and Vizagapatam where four' such le g?: o
recogniseds® Near the former place the East India Company
Rockingham was totally wrecked in 1776.

8. Cf. Bombay and Calcuita—L. W. Lyde: “The Continent olf gsm ;
1933, p. 4711. “The one merit of the city itself is that, as the poo‘r an ":Na
not 'valuable, there was little demand on it, and so—for an eastern city—

T H d“!
Madras is widely spread and openly space . . ‘
) For this reason Madras is often described as a City of distances.

8a. S. W. Cushing, The East Coast of India, Bull. Amer. Geog. Soc.,

Vol. XLV, 1913, p. 90.

2
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7. The accumulation of sand just south of the Madras har-
bour forming a wide beautiful beach for Madras city, probabl
entirely due to and later than the building of the Madra; Harbouj
as the result of interference caused by the harbour wall to ‘ch7
prevalent currents.? ©

HILLS AND MOUNTAINS OF THE DISTRICT

The various hills and ranges of the district may be considered
according to their situation in the various taluks; and as alread
mentioned one can see some really beautiful mountain scenery
only in the Kambakkam-—Nagalapuram range, situated ifl
the northernmost part of the district, immediately after the N.E
monsoon. Elsewhere, the hills and ranges are not high enou.h'
either to give rise to good scenery or an appreciable change g’:n
the clirnate. The hillocks consisting of very ancient crystalline
gnfzisses of the Peninsula to be seen in the Saidapet, Chingleput
Sriperumbudur, Conjeevaram and Madurantakam tah’lks frequZnt:
Iy occur in groups; that these oval or round usually harren
hillocks are the stocks of very ancient folded chains may be in-

ferred from their rather reg ; i
gular arrangement in roughl
S.W. direction. hly ML to

9. . G. Armstrong—Mad. Tercen. Comm. Vol., p. 211
F. E. Penny: On the Coromandel coast, p. 23. .
Hodgson: “T. Parry, Free Merchant”, p. 14.
C. S. Srinivasachari: Jour. Mad. Geog. Assocn., Vol, III 105. °
G. Kuriyan : Mad. Tercen. Comm. Volume, 1939, p.'313, " -

No map of the area before the buildi
. ing of the Harbour i
wide expanse of the sand south of it. our in 1831 shows the
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The more interesting mountaing of the distriet are apven i the
tabular statement below :—

Height Position of Highest point.

Name of of the . .. .

Mountain highest

or Hill. point Latitude.  Lengitude.
in ft.

- et

—

Ponneri Talulk.

The Kambakkam--
Nagalapuram- -Ramagiri
range s 4 continuous

o

Kambakkam 9539 137 34
Durgam.

©2
=3
-1
=)
=
=

one with a firend of
NNW.-SSE in the
northern  portion  and
aradually swerving
NNE-SSW. i the
southern part.

The Kambakkam Dur-
gam can be reached
from the village Vara-
dayyapalaiyam. Tn hoth
the places there are
fForest Rest Houses.

Both the peaks are

situated in the Nagala-

Nagalapuram ogg1 137 26" 237 TV 4 407 puram hills, the Rama-
giri malai heing the
southern. There are
several less high peaks
Ramagiri malai. 2839 13" 25 40" 797 45 207  some of which are
accessible from Nagala-

peak.

puram.

Ambakkam peak. 708 130 22 107 797 5% 157 Accessible  from  the
south-cast from  the

village Pudukuppam.

Satyavedu peak. 930 13 og v 197 B A3 This is in the wesl-
ern part of the ranges
.nd is neaver to and
also accessible from Tri-
purantakapuram.
Both the Ambakkam
and the Satyavedu peaks
are  situated in  the
Satyavedu ranges,
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Name of of the
Mountain highest
or Hill, point

in ft.

Height Position of Highest point.

Latitude.

Longitude.

Tiruvallur Taluk.

Allikkuli eastern 1020
Peak.

Allikkuli N.W. 1052
Peak.

Allikkuli S.W. 1254
Peak.

Sriperumbudur
Taluk.

Malaipattu hill. 458
Erumaiyur hill. 318

Conjeeveram
Taluk.

Kunnavakkam 339
hill.

Saidapet Taluk.

St. Thomas 250
Mount.

Pallavaram hill, 499

Tirunirmalai 198
hill.

Another hill NE. 265
of Tirunirmalai
at a distance of
about 1% mile.
Mullu malai. 321
Pachai malai. 360
Tambaram hill. 440
Vandalur hill— 563

13° 17" 477
13° 19 7

13° 17 0"

12° 54’ 537
12° 57 13~

12° 50’ 50”

139 0! 13»

12° 58’ 10”
12° 57" 4717

12° 58° 0~

12° 56’ 537
12° 56’ 317
12° 56" 8”
12° 53’ 47

79° 48’ 107
79° 45" 40”

79° 43 577

80" 0" 50”
80° 4 33

79° 54 %

80° 11’ 40”

80° O 45"
80> 6 577

80° 7' 28”

80° ¢ 47"
80° 7 38”
8oa 6’ 27"
80° 5" 48”

The Allikkuli range
forms the southern con-
tinuation of the Satya-
vedu ranges separated
from the Satyavedu

ranges by the Arani
river.

These hills are to be
found on the eastern
portion of the taluk and
are interesting in that
they form the eastern

limits of the Jurassic
formation.

This is the only hill
to be found in the Taluk
being situated in the
eastern border of the
Taluk ; this forms the
S.W. limit of the Juras-
sic formations.

All the hills from St.
Thomas Mount to the
Vandalur  hill, are
arranged in a rough
NE.-SW. direction.

These hills are to be
scen N. and NE. of
Tambaram village.
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Name of
Mountain
or Hill.

NP

northern peak.
Nanmangalam

hill.
Sittalapakkam

hill.
Ottiyambakkam.

Chingleput Talul.

Vandalur—
southern peak.

Nedugunram hill.

Guduvancheri
hill.
Karaikalani hill.

Appur hill.

Venkatapuram
hill.

Venpakkam hill.

Tirukkachchiyur
hill.

Settipunyam hill.

Kandalur hill,

Hanumantaputter
hill.

Tirumani hill.

Alappakkam hill.

Vallam hill.

Kunnavakkam
hill.

Angur south peak.
Angur north peak.

230

266

150

113

349

431

364

500
457

352

301

836
405

782

769

415
686
702

615
590

Latitude.

12° 55 30”

12° 53 3"

12° 51’ 33"

12 o 53 23"

12° 52' 50”

12° 49" 50”

12° 48’ 407

12° 48 10”

12° 45 47"

120 46" 137

12° 46’ 277

12° 44° 53"
12° 43" 23”

S

12 40’ 40"

12° 39 3"

12° 40’ 15"
12° 41’ 30”
12° 42' 23"

12° 42" 53”
12° 43 20"

Height Position of Highest point.
ofthe .

highest
point

Longitude.

80" 10’ 38”
80° 11" 43"

80° 11’ 227

80° 5 23"
80° 6 307
80° 3 43"
80° 3 147
79° 59’ 10”
79° 58 257

79° 51" 10”

79° 59" 37"

79° 59° 07
79° 58 47"

79° 58’ q”

79° 58" 47"

80° 0’ 10”
80° 1 22"
80° 1 7

80° 2 44"
80° 3 0"

These are to be seen
further east of the group
St. Thomas Mt.-Vanda-
lur mentioned above.

East of Vandalur hill.

The Guduvancheri-
Karaikalani range in-
cludes also the hillocks
between them.

This may be called
Appur--~Venkatapuram
group with the hillocks
between these including
the Venpakkam hill.

These form the Tiruk-
kachchiyur-Settipunyam
-Kandalur range.

S.W. of Chingleput
town.

S. of Chingleput town.

These form the Tiru-
mani-Alappakkam-Val-
lam---Kunnavakkam-~-
Angur range.
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Height pogition of Highest point,
Name of of the I
Mountain highest
or Hill. point Latitude.  Longitude.
in ft.
Alagusamudram 341 12° 38 23" 80° 113 These form the Alagu-
hill, samudram--Nemmali--
Nemmali hill., 567 12° 400 37 80° 1 44” Porundavakkam---San-
Porundavakkam 515 12° 40’ 33" 80" 2’ 33"  thakuppam-Ramamalai-
hill. Agaram-Kalway range.
Santhakuppam 386 12° 42' 50”7 80° 4 10”
hiil.
Rama malai. 501 12° 44’ 137 80" 5 10”
Agaram hill. 201 12° 45 237 80° 6 17
Kalway hill. 301 12° 46’ 23”7  80° 6 507
Kumili hill. 548 12° 48 0”7 80" ¢ 50” These form the Ku-
Ammanampakkam 420 12° 49 07 80" 7' 20" mili-Ammanampakkam-
hill. 'Nallambakkam---Una-
Nallambakkam 367 12° 50’ 337 80° T 13" manjeri group.
hill.
Unamanijeri 226 12° 51’ 107 80~ T 33"
hill,
Tirukkalik- 470 12" 36’ 37”7 80° 3 38" These form the Tiruk-
kunram. kalikunram-Talambedu-
Talambedu hill. 706 12° 36’ 53" 80° 2 13"  Oragadam-Edakunram-
Oragadam hill. 431 12° 38 0” 80" 3 57" Mailai-Vembedu group.
Edakunram hill, 253 12° 41' 18”7 80° 6 10”
Mailai or Kattur 295 12° 42 35 80° T 15”
hill.
Vembedu malai. 246  12° 44’ 40”7 80° & 10~
Madurantakam
Taluk.
Karunguli hill. 420 12° 32 10”7 79° 53 27”7 Situated near the vil-
lage Anumadakuppam.
Sattamai hill. 314 12° 33 38" 79" 54’ 13” N.NE. of Karunguli
hill,
Perumberkandigal 659 12° 23° 0” 79° 47 23~ The highest point is
;Acharapak- nearer to and accessi-
am range. ble from Perumber-
kandigal.
Avirmedu hill, 490 12° 27 13" 79° 54’ 45~

4 miles S.E. of Madu-
rantakam,
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Height pysition of Highest point.

Name of of the . S
Mountain highest '
or Hill. point  Latitude. Longitude.
in ft.
Muppantal'— 451 12 23 407 79~ 54" 107
Tonnadumalai. R
Kuchi-thathar- 320 12 217 307 19059 18
malai. o o
Mangill malai. 401 127 227307 79 52 o0
Edamich hill. 652 127 41 307 79" 51’ 53"
Sittalapakkam 450 127 4% 477 719 817 67
hills.
Oratti hill. 598 12V 22 3717 79 40" 127
Malaivaiyavur 340 12v 35’ 437 79° 5% 35”
hill.

——————

These form the Mup-
pamal—Tonnadu-Mangill
Kuchi -- thatharmalai
group including  the
hillocks near Peruvali,
Porur, Melvasali and
Kokkakrantangal.

This includes several
detached hills, the high-
est of which is near the
village Edamich ; it in-
cludes the hillocks near
Kunnavakkam, Bales-
waram, Mambudur,
Palaveri and Arun-
kunnam.

Sittalupakkam  hills
include those situated
west of Edamich ex-
tending to the banks of
the Palar.




Vembedu malai.
Kattur hill),
kunram.

Muppanta! malai.

Thathar malai.

Mangill malai.
Kuchi malai.

Edakunram.
Tirukkalik-

Mailai (or

Sittalapakkam
hill,

Kalway hill.
Agaram hill,
Ramamalai.
San.thakuppam
Nemmali hill,
Alagusamudram
Avim;edu hill. |

hill,
Unamanjeri hill.

Nanmangalam
Kumili hill.
Angur hill.

hill.

Alappakkam hill.
Tirumani hill.
Acharapakkam

Vallam hill.

Mount.
Pallavaram hill.

St. Thomas
Pachaimalai.
Vandalur hill.

hill.

Guduvancheri hill.
Sattamai hill.

Tambaram hill.
Settipunyam
Kandalur hill,
Hanumantaputter
Karunguli hill.

Venpakkam hill.  Mullumalai.

Malajvaiyavur

Appur hill.
Venkatapuram

Malai pattu bill. Erumaiyur hill

Oratti hill.

Edamich hill.

To bring out the orogenic direction of the region, I propose arranging the hills to be found in the Saidapet, Sriperumbudur, Chingle-

hill (including
hills NE. of it).

hill,
Sittalapakkam

put, Conjeeveram and Madurantakam taluks in the following manner proceeding from the west to the east:—

Kunnavakkam

PHYSICAL ASPECTS & GEOLOGY OF MADRAS 335
RIVERS OF THE DISTRICT

The rivers of the region are all non-perennial ones very capri-
cious in their nature, as they depend upon the N. E. monsoon and
oeeasional eyelonic dawnpours.  the {atter especially occurring
during the caely part of May. or October. Of the rainfall about
2/3 cu\-‘ about 30 inches fall during the N. E. monsoon in the months
of September, October, November and December and the rema'irh
ing 173 is veccived vithor during the SW. monso‘fm or during
(:v;ionos, fo which the coastal region for about 109 miles nf)rth and
s;mih of Madras is peculiarly liable. The av_erage rainfall of
the district is about 45 inches, though very occasionally: more than
twice that amount has been rocorded locally, and even upt.o 20-75
inches within an interval of 24 hours : on the other hand in some
years as low a raiafall as about 20 inches have also been l‘ecc?r?(ed,
;I‘his clearly indicates the extreme undependable and capmcu?m
. of the rivers for irrigation purposes, frequently causing

nature :
at other times deplorable famines.

disastrous floods and

The Palar.

The Palar is the principal river in the distries. Tt rises to

the south-west of Chintamani town in ﬂ)(? Kolar dis?r}ez: and after
flowing through the North Arcot distriet. and recciving m s
course the Poiney, from the north about 6 mil.es of Arcot town,
enters the district some ten miles west of Con.}eev‘amm. Ahout
twelve miles cast of the latter place and three mx]e‘s ES.F. of
Walajabad, il is joined by the Cheyvar at Tirumakkadal,
and feaches the sea alter a further cowrse of about 3C miles at a
place about 4 miles south of Sadras and about forty miles south
of Madras. The valley of the viver has been cu? from its source
to as far as Vishar, about 6 miles west of Conjeevaram, in the
highly folded Archecan gncisses of the Penimeula. and  east
of Vishar as far as Walajabad iv the Older Alluvium (the Con-
jeevaram Gravels of R. Bruce Foote) most probably resting on
still older jurassic beds. From Walajabad upto about six or seven
miles from the coast the valley is again cut in gheissic and grani~
tic rocks, while east of Nerumbur il its mouth it runs through the
coastal alluvium mostly consisting of sands and grits with some
intercalated clay beds.  Hence, the whole course of the river
from helow Arcot o its mouth is cavered by the recent river allu-
vium of clays, sands, gravels and pebbles, made up of materials
croded by the river in its course through the gneissic rocks ahove
Arcot.
3
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The amount of water in the Palar year by year is by no means
constant ; frequently, it is not in floods for several years conse-
cutively ; but in rare years it continues to be in flood for six
months in a year at one stretch!® As the gradient of the
river after its debouchure to the coastal slope to the sea is rather
steep, the current also is very rapid during the floods, thus making
it both difficult and dangerous to be crossed. Such floods are
caused by sudden and torrential downpours of rain during the N.E.
monsoon or during cyclones, and the successive breaching of tanks
supplied by it higher up in its course.1%

The Korttalaiyar,

The Korttalaiyar starts as the Kaveripak-nadi in the surplus
weir or Kalingula of the Kaveripak tank about eight miles north-
east of Arcot, and before it enters the district receives two torren-
tial tributaries the Mahindravadi or Kallar and the Tappur. It
enters the district at about 2 mile east of Manuru railway station
between the 32nd and the 33rd mile on the Madras-Arkonam
broad gauge, and flows through the Tiruvallur and the Ponneri
taluks. At about 2 miles EN.E. of Takkolam, it is crossed by
an anicut, the Kesavaram Anicut, about 18 feet in height above
the river bed, which diverts a portion of its waters to the Place's
or the Old Bungaru channel. Then it makes an abrupt turn to
N.N.E. from a roughly easterly direction and runs on to Krishna-
puram, where it is joined by the Nagari river, which has already
become fairly important on account of the inflow into it of the
waters of the Trittany or the Nandi river. Near Pagalmedu, it
is again, crossed by an anicut called the Damarappakkam aniéut
from the village of that name about 25 feet in height from the
river bed, which diverts some of its waters to the Cholavaram
tank, and to Velliyur for the irrigation facilities of the villages
near about. Besides irrigating the surrounding areas, the Chola;
varam tank also supplies the Red Hills lake situated south-east
of it through a channel connected to the northern side of the
latter, which is tapped off from its southern side by another

10. Cf. “It was expected that the channels from i
ultimately irrigate an area of 78,668 acres, but it irrigzﬁl:s f:f lzie;\et:‘t(:Ut twould
than 19,204 acres. From the financial point of view also this syst nohmore
far proved a miserable failure.”—Hon. Mr. Yakub Hasan in his aflfiem o the
landowners of the Palar river basin on 22 April, 1938, ress 10 the

10a. B. M. Thirunaranan: The Rivers of
: the Palar Basi
Assocn,, Vol. XIII, June 1938, pp. 147-160. asin, Jour, Mad, Geog.
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channel to supply the Kilpauk water works, which supply the
water facilities of the town of Madras. Near the mouth of the
Korttalaiyar at Simapuram, this process is again repeated by a
small dam across the river in order to irrigate the villages Minjur,
Vallur, etc., and it falls into the Ennore backwaters about seven
miles north of Madras,!! thoroughly spent up after rendering such
good service.

The Cheyyar.

The Cheyyar is the impetuous tributary of the Palar, and it
rises in the Javadi hills, and enters the district seven miles east
of the town Cheyyar in the N. Arcot district at about 1'% miles
west of Perunagar. It is very useful for irrigation purposes in
that it fills many tanks in its course by channels leading from it;

it joins the Palar about three miles east of Walajahad, at Tiru-
makkudal.

The Arani.

The Arani (or the Araniyanadi, the Wilderness river) begins
as the Narayanavaram river from the quartzitic ranges of that
name ; it enters the district at Koppedu and runs through the
Tiruvallur and the Ponneri taluks, and joins the sea near Pulicat.
Its utility is in that it fills in its course several tanks, the impor-
tant of which are the Nagelapuram tank, the tank near Vada-
madurai, the tank near Arani and the one near Perumbedu.

The Cooum.

The Cooum (or the Madras river, or the Triplicane river)
starts in the Conjeeveram taluk at the surplus weir of the tank
of that name west of Kilacheri, and is joined by the Place’s Canal,

11, Recently, in order to store up a permanent supply of water for the
city of Madras even in exceptionally dry years when both the monsoons more
or less fail locally, it has been proposed to construct a dam of about 50’ high.
between the Rangapuran and the Pundi hillocks, which are about 90’ in height
above the surrounding rcgion. This scheme will convert an area of about
11-85 square miles in.o a reservoir submerging several villages completely as
Pundi, Rangapuram, Arumbakkam, Kattanur, and parts of Thirupper; Raman-
jeri, Pandur, Kannankaranai, Melagaram, Kolandalur, Thiruvalanbudur and
Kannammapettai. The capacity is estimated {o be about 4,400 million cubic
foel and the reservoir will be roughly four miles N.E. to S.W. with a maximum
hreadth of about 5 miles, and hence will not only extend as {ar as the junc-
tion of the Nagari and the Korttalaiyar rivers, but will also stretch for about
three miles into the presemt valley of the Nagari as far as Ramanjeri.
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(or the Old Bungaru Channel) and runs through the Tiruvallur,
the Sriperumbudur, and the Saidapet taluks and the very heart of
the City of Madras dividing it roughly into two halves, the northern
and the southern; it joins the sea at Madras, after forming
a small ‘Island’, near the Madras University buiildings. Con-
sidering its length and size, it is a very important river for irriga-
tion. It irvigates a large number of villages all along ils course
in the three taluks mentioned above, the more important being
Sattarai, Kadambattur, Pinjivakkam, Ariyattur, Kuppam, etc., in
the Tiravallur taluk; Vayalanallur, Nemam, Kuttambakkam,
Padur, ete., in the Sriperumbudur taluk and Ayanambakkam and
other villages in the Saidapet taluk. A small anicut has been
thrown across it at about a mile N.E. of Korattur and its water
diverted through the New Bungaru channel to the large Chem-
barambakam tank, which irrigates a large fertile patch of land in-
cluding Pocnamalle, and Mangadu. At Sittukkadu about 5%
miles N.E. of Poonamalle, it appreciably decreases in width;

this is remarkable in that the place appears to mark, in the course

of the river, the transition from the river alluvium to that of the
coastal estuarine, the latter chiefly consisting of clays.

The Adyar.

The Adyar (or the Saidapet river) has its origin as a small
stream in the hill south of Guduvancheri, and is joined by two
similar streams, one draining the low ground between Orattur and
Arambakkam and the other the region between Vellarai, Sri-
perumbudur and Irungattukottai including the surplus water of
the Sriperumbudur and the Chembarambakkam tanks. But it
does not attain any respectable size till it reaches the coastal allu-
vium half a mile west of the village Anakaputtur. As the level
of the water in the stream is usually very low, it is not of much
value for irrigation purposes; but, its water is used largely for
washing clothes by the dhobies of Madras, at or near the town
Saidapet. At its mouth, it widens greatly forming a fresh water
lagoon surrounding the Quibble Island, and giving rise to a beauti-

ful scenery ideally suitable for excursions and picnics near Mad-
ras.

The Kiliyar.

The Kiliyar Ar originates as the Sukanadi in the high ground
and hills near the town of Wandiwash, and is joined by a similar
stream a mile north-east of the village Padiri called the éqlavo-
madu, which drains the region south and west of /the \;illage
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Galavedu. Then it flows into the Madurantakam tank and con-
tinues eastward over the kalingula, and joins the Palar a mile
east of the village Isur, and about eleven miles from the mouth
of the Palar.

The Ongur.

The Ongur river, which forms for some distance the southern
boundary of the district, begins as the Nedungal Ar draining the
area north-west of the village Nedungal, and is supplemented by
the inflow into it of two similar streams, one draining the northern
and the other the southern portions of the village Olakkur about
a mile north of the village Ongur. Near its mouth its bed becomes
very narrowed, and the river here goes by the r?ame of the. Athag—
garai Ar; it embouches into the back-water of Yedyanthittukali-
veli east of Chunampet Village.

The Kandigayeru.

North of the Satyavedu hills, there is a torrential stream called
the Kandigayeru (or the Yellappanayudupet), which rises in the
Nagalapuram ranges as the Sodamakona, 1t irrigates a few flourish-
ing villages along its valley, as Birakuppam, Pravalavaraneswara-
puram, Pandur, Arudur, Varadayyapalaiyam and Kalattur. It falls
into the Kalangi river about 1% miles south of the town of Sulur-
pet, a fairly important town in the Madras-Gudur broad gauge
section.

GEOLOGY OF THE REGION .}

The following sequence of geological formations is to be met
with in the area under review, and they will be considered in order
from the oldest to the youngest :—

12 It is assumed that the reader is familiar with the beautiful popular
account regarding * The Geographical Evolution of Mudras and its Environs”
by the late Prof. H. Narayana Rao published in Vol. T of the Jour. Mad. Geog.
Assacn., 1926-'27, pp. 59-68.
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Geological formations. ‘ Age.

Aecolian formations Recent
Alluvial formations, fHuviatile
estuarine and marine,

Detrital or Recemented Lalerite Upper Tertiary (7)) &
Conjeeveram Gravel and Older Pleistocene.
Alluvium. Aryan
Era.
Compact  Lalerile  oceutring Cretaceous and Tertiary

over the Jurassic beds.

Upper Gondwana formations Middle and Upper Juras-
belonging to the Sriperumbudur sic.
and the Satyavedu stages.

Cuddapah formations belong- Purana Era,
ing to the Nagari stage.

Gneisses and the associated Ig- Vedic Era.
neous rocks.

GNEISSIC AND OTHER IGNEQUS ROCKS.

The gneissic rocks of the area with the exception of the Chay-
nockites, which have been described rather in detail below, have
not been carefully studied and classified. Beyond the fact that they
consist of biotite or hornblende gneisses, mostly granitic in com-
position with an appreciable proportion of felspar nothing more
can be inferred at present. The alteration and weathering of these
rocks have, no doubt, given rise to the Conjeeveram gravels and
the pure porcellanous Sriperumbudur shales of the area. These
gneisses have been folded roughly in the N. N. E, to S. S. W.
direction noi only before the intrusion of the Charnockites scries,,
but also to a less extent immediately after the intrusion of thé
Charnockites. As a result of these foldings the Charnockites
appear to have formed the core of these mountain chains, and the
general trend of the folding may hence be inferred by the present
arrangement of the hillocks, which vepresent the root or stock of
the original mountain chains.

Subsequently during the submergence and the deposition of
the Cuddapahs, and again during the elevation of the deposits, the
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arca appears to have heen again tecfonically affected : the various
porphyritic dolerite dvkes containing porphyritie crystals of horn-
blende and felspar to be seen in the Nagari and Tiruttani region,
probably, arc to be associated with the first phenomenon: and the

Dolerite Dyke across the Nagari Valley below
Nagari village.

—Photo by Mr. S. Naraymaswamy.

Cuddapah rocks are nowhere penetrated by these. Two sets of
dykes can be recognised one set running roughly N-S with a varia-
tion of about 5° east or west, and the other set N. E. to S. W,
though both sets appear to be of ithe same age. As these project out



342 JOURNAL OF THE MADRAS GEOGRAPHICAL ASSN.

of the surface for quite a good height forming bold ridges and
crests, they form characteristic topographic features of the coun-
try. They have been described as forming “one of the most re-
markable displays of trappean injection known in any country.”13

After the deposition of the Jurassic formation and its eleva-
tion, there appears to have been no remarkable structural changes
in the region.

The Charnockites 4

The various members of the Charncckite series form a closely
related group of gneissic rocks, which are found widely distributed
in the various parts of South India, and which are distinguishable
both in the field and in the laboratory, on account of these possess-
ing some common remarkable, unmistakeable and individualistic
characteristics. These common features arc so expressive, that
the different types in the series itself may be mistaken one for the
other, e.g., the acid member for the hasic one.

The leading features in hand specimens of the various mem-
bers are the medium grained texture, the bluish gray to dark
green colour, the subconchoidal fracture, and the absolutely fresh
condition of the common unaltered specimens. Quartz when pre-
sent is invariably blue in colour; the felspars present a similar
blue or blue-gray colour, and they may be mistaken for quartz but
for their cleavage, lustre and fracture. These two minerals, (which
are usually white in colour in acid members of normal igneous
rocks) and the black minerals as pyroxenes, amphiboles and iron
ores, which are equally abundant, make the acid as well as the h
members look similar in hand specimens.

asic

Microscopic characters are equally distinctive. The constant
structure is the granulitic or even grained character of the constitu-
ents, and the constant mineral is rhombic pyroxene, which is gene-

rally pleochroic approaching hypersthene. or in some cases ambly-
stegite in composition. ' Y

13. R. B. Foote, North Arcot District Manual, 1895, p. 14 ‘
14. Sir T. H. Holland: Mem, G.8.1., Vol. XXVIIL pt. 2. The series
was so named by Sir Thomas Holland after Job Charnock, the founder olf
Calcutt.a, who died in 1693 and whose tombstone, discovereci about the time
the series was being studied, was found to be made out of thj k b b
from St. Thomas Mount, near Madras, v s rock brought
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Nearly all the varieties exhibit a linear arrangement of mine-
rals, but the absence of crushing shows that this arrangement of
crystals with their longer axes perpendicular to the direction of
pressure must have taken place before the complete consolidation
of the magma. Those varieties, which show a clearly defined gneis-
sose structure. invariably contain pink garnets.

The Charnockite group of rocks occur in four sharply marked
off divisions:—

(1) The Acid division or Charnockite, which is a hypers-
thene granite having a constant specific gravity of 2-67 and silica
percentage of about 75. It is typically seen in the central portion
of the triangular hill rising to about 250 fcet above the mean sea
level. south-west of the powder magazine at St. Thomas Mount, a
military station eight miles south of Madras. It is cut by coarse
quartz-felspar or charnockite pegmatite contemporaneous veins.
The black minerals, as ferro-magnesian silicates and the iron ores,
which are found in mere traces, exhibit a linear arrangement paral-
lel to the geneval foliation of the country N. N. E. to S. S. W. This
rude foliation appears to have taken place before the complete con-
solidation of the magma. The main mass of St. Thomas Mount is
made up of norite with plenty of acid veins.

The Charnockite also occurs associated with Norite and Lepty-
nite. the latter occurring in the junction of the two. near Pallava-
ram, eleven miles south of Madras; east of the railway station the
leptynite forms small rocky ridges and the lower portion or gully
is occupied by norite: west of the railway station a rather rare
charnockite containing biotite and garnet is found; and the small
hill near the village of Pammal two miles west of Pallavaram is
composed principally of horrblende-augite norite with numerous
acid veins much coarser in fexture than the norite: a pyrovenite
dyke 3 feet to 5 feet in thickness is also found to cut the norite bran-
ching in a rather ramifying manner. A similar dvke 9 inches in
thickness is seen to run N.N.E. to SS.W. in a hill north-east of
Pallavaram railway station. Still further south, about 35 miles
from Madras the charnockite forms the crystalline rocks of Maha-
balipuram or the Seven Pagodas out of which the various caves
and temples are carved. Here, the rock chieflv consists of blue
quartz and micro-perthitic felspar, and the latter has been decom-
posed to fairly great depths when compared to the freshness of the
rocks making up the other outcrops. This is, probably, due to the
fact that being near the coast the region might have been submerg-
ed below the sea during the Jurassic times, when the marine coastal
beds on the Coromandel coast were deposited.

4
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(2) The Intermediate division is by far the most abundant,
and is characterized by an apparently composite structure, all the
minerals of the series being frequently found in the same hand-spe-
cimen with a tendency for the coloured minerals to gather into
groups. The average specific gravity is 277 and the silica per-
centage is about 84. Acid contemporancous veins and basic fne
grained schlieren or segregation products are also common. Sheva-
roy Hills form the typical exposure. A good number of outcrops of
erystalline rocks in the Chingleput and the South Arcot d
as those in Tindivanam, in Nemmali, in Perumbakkam, in
ete., consist of the intermediate variety.

istricts,
Kunam

(3)  The Basic division or Charnockite Norite is composed of
hypersthene, augite, plagioclase and iron ores, often with horn-
blende. The type areas are the flanks of the hill mentioned under
(1). Specific gravity averages 3:03, and silica percentage about 50
to 52. The main hill of St. Thomas Mount consists of this variety,
which is intruded a great deal by acid veins. This is the variety
more frequently used for monumental purposes, tombstones and
other ornamental structures in and around Madras; it takes an ex-

cellent black polish, which is intensified by coating the polished
surface with a very thin film of oil.

' (90 The Ultrabasic sub-group chiefly consists of pyroxe-
nites, which are composed of hypersthene, augite, hornblende and
sometimes with olivine, green spinel and magnetite. Specific gra-

vity is 3:37 and the silica percentage varies between 47 1o 50.
Amphiblisation of the pyroxenes i

cur as dykes in the other charno

of pink garnets, which take the place of the usual hy
charnockites. Both in the field and in th
the rock exhibits signs of dynamo.
weaker minerals have been crushe
lated selvages: quartz shows ver
tinction, but preserves the bluish

persthene in
e laboratory examinations,
9F pressure-meta-morphism ; the
d and are surrounded by granu-

¥ strongly marked undulose ex-
gray colour,
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The chief minerals found in the Charnockite serigs :Ia.sre {?Zue,
gray or greenish quartz with gcicular énclusio?zs of mtzile, micro-
eline and microperthite in acid types, Inbradorite. @dgsme n bqszc
types, pale green feebly pleochroic ho)mbhj»nde, bzgtate, gr’aphzteci
zircon, apatite, and iron ores us magnetite, titanoferrite, pz{rlzte an
pyrrhotite. The iron orves are usually found in large quantities and
sphene is characteristicnlly absent.

THE CUDDAPAR FORMATION

The quartzites, which go to make up the Nagagi peak, near th;
village of that name, though the peak itself is outs‘lde the: hmltf o
the district, is worth mentioning; the peak, or the ‘Nagari Nose as
it is called, is so high (2814 feet} that it can be scen fro'm great dis-
tances. If was a very valuable land-mark to the Enghs%x sea-men
in the early days of the East India Company, the peak. being visible
even when the ship was 50 miles away ¥ The quartzxtes\ belor?g tg
the lower division viz, the Nagari stage of the Cheyair series.,
which is a division of the Cuddapah group of rgcks and forms the
southernmost outlier of the Cuddapahs™ A litile further nortlff.
the rocks are also seen near Narayanavaram and near Kalahasti,

5. The colour appears to be due to acicular inclusions of rutile, Vide:

N Je;yal'amaanro, Ind. Acad. Science, Vaol. IX, No. 3, March, 1939
. i ia, 1953, p. 470.

1§. L. W. Lyde—The Conlinent of Asia, . D - '

17. W. King—~On the Kadapah & Karnul formations in t}}e Madras Presi-
denC3;~G $. 1., Vol. VIII, p. 126. The Kadapah formation according to
W. King is divisible into the following divisions :—
‘ g Svegshalum gquartzites

Kistna group Kolumnullah slates

2000 feet. Irlaconda quartzites
Nallamullay group Cumbum slates, .
3400 feet. Byrenconda quartzifes.
E)
Cheyair group { Poolumpett slates
10,500 feet, . | Naggery quartzites
Paupugnee grag. - Vaimpully slates ‘
4,500 feet. . Gaalcherao quartzites.

18. Some detached gigantic blocks of guartzite are also fo be seen ax?pat
rently below the Jurassic beds of the Allikkuli region in the wester: portion ;
these represent the southern-most extension of the Cuddfzppa}?s at the present
day ; but the seeurrence of guarizitic boulders in the Allikkuli and the Sat¥a~
vedu areas indicate an extension of the guartzite beds to these places during
the Jurassic times.
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while the main outerop begins at Tripetty and the extreme south
end of the Vellakonda ranges and runs on to the type area, Cud-
dapah, and to a great distance further north to the banks of the
Krishna river. The southern and eastern approaches of the ranges
are remarkably magnificent and highly picturesque, forming grand
scarped white cliffs resembling ramparts. The rocks are mostly
quartzites, sandstones, grits and conglomerates with occasional thin
bands of slates or slaty shales: the conglomerates consist of peh-
bles of gneiss, quartz and banded jaspers. The prevalent colours

are pale gray, gray and drab, becoming on weathering, bufl, or pale
brown.

East of the outcrops mentioned above, another important outlier
of the Nagari quartzites is to be seen, in the form of an elongated
crescent facing westward, the northern part of which forms the
Kambakkam Drug and the southern portion the Nagalapuram
ranges. As already pointed, these ranges form the highest moun-
tains to he met with in the district itself, the Nagalapuram peak
being 2,891 feet. As the Kambakkam durgam itself is 2539 feet, the
climate in most months of the year is very pleasant, and the region
is probably the nearest rather thickly forested area to Madras.
The quartzites rest uncomformably over the gne
also the eastern margin of these is much crushed
proceeding from the east, so that the dip is not
sub-stages may be recognised in the area :
of thick and massive quartzites, sand-stones
cleaved and jointed than the overlying one
about 400—500 feet. (2) This is overlaid by about 700 feet of
banded sandstones and flags, which are in turn followed hy (3)

which is made up of a thick bed of quartzites including coarse sand-
stones and conglomerates, which

iss and frequently
by lateral thrusts
constant. Three
the bottom-most consists
and conglomerates, more
s. The thickness may be

occasionally contains talcoge flag
seamed with white quartz,

lower most band, and in R
is to be seen; in the other
stages may be recognised.

s, which are occasionally strongly
The peak of Nagari Nose consists of the
amagiri Malai only the middle division
outcrops more or less all the three sub-

Wi

19. This reveals that the
as early as the Cuddapah time
to have been fixed in the lat
also Prof. H. Narayana Rao, J

eastern coast of the Peninsula was determined
S as compared to the west coast which is agrecd
e Cretaccous op in carly Tertiary times. Vide
our. Mad. Geog. Assocn., Vol. 1, 1926727, p- 62.
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THE JURASSIC FORMATIONS

General Distribution.

All the outerops of the Jurassic beds belonging to the Sriperum-
budur and the Satyavedu stages north of the Palaf' river are found
distributed within an area of about 1,000 square miles. fI’he bound-
ary of this extensive patch starting from about four miles west of
Conjeeveram at Vishar extends northward alogg the western hase
of Allikkuli and the Satyavedu hills; following the fuot‘ 'of the
latter hills in the north, it runs ecastward along the lateritic out-
crops to be found north of the Arani river and following t}?e eastern
boundary of these it continues scuthward to the Red Hills: from
there it turns south-westwards and stretches across the Poona-
mallee alluvium to Palanjur on ihe north hank of the Chembax:am-
bakam tanl, and from there roughly southward to the Appur hills ;
then il continues westwards to Conjeevaram and a little beyond to
Vishar. DBesides this wide hasin, several detached much smaller
outerops may be recognised south of the Palar: a very small but
interesting onc is found near Mamandur and Umaiyapuram and
about 25 similar paiches, all of them situated in the Arcot tal_uk
south~west of Conjeeveram town; thrce more fairly extensive
areas occur further south in the district 1itself. The north-
ernmost of thesc is seen between Uttaramerur and Nelvay,
the middle one around Padiri and the sou'thernmost
around Velangadu west of the Acharapakkam hills. Fur-
ther, the Jurassic beds appear to extend eastwarfl below the coas-
tal alluvium as revealed hy a bering in Ennore?® and we do not
know to what distance into the Bay of Bengal. These detached
occurrences in rather widely separated areas clearly show a much
greater extension of the beds in the geologic past, these outcrops
being either the denuded remains or the inhers. covered‘ up‘by
later deposits consisting chiefly of laterites, of thl.s extensive for-
mation, probably deposited in one unbroken stretch along the‘con-
tinental slope of the east coast of the Peninsula.  As one could infer
from their occurrence in the Allikkuli and the Satyavedu ranges.
the depth must be decidedly appreciable ; even in{the shaly zone at
Kilacheri a boring penetrating to a depth of 430 feet did not reach
the hasement gneiss.?!

20. Meni G.S.1, Vol. XXXII, pt. 1, 1901, p. 51.
21. Ibid., p. 18.
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Five groups.

From their superficial distribution, the outerops may be con-
sidered in five groups:— (1) the Satyavedu region; (2) the Allik-
wuli region ; (3) the Palayanuru region :22 (4) the Sriperumbudur
region and (5) the outcrops south of the Palar. The exact relation-
ship of the formations of these five regions could not be made out
definitely, due to lack of section showing them in contact ; the first
area is almost wholly conglomeratic ; the second conglomeratic with
shaly beds below them ; the third, sandy and shaly; the fourth
mostly shaly and the last mostly sandy.

Stratigraphic Divisions and Age.

Stratigraphically, the Jurassic beds may he roughly divided
into two divisions (1) the lower stage mainly consisting of shale
the Sriperumbudur stage and (2) the upper stage made up of
conglomerates and sandstoncs—-the Satyavedu stage.?

Age of the Sriperumbudur Stage.?!

The peculiar and characteristic plant fossils (Pecopteris reversd.
Taxites planus, Gingko crassipes) occurring in this stage are also to
be found in the Raghavapuram stage; and among the ammonites
the same form occurs in both the localities. Taken as a whole the
plants represent a mixed flora containing types belonging to the
Rajmahal and the Jabalpur series, but the peculiar forms of the Raj-
mahal series (e.g. Macrotoeniopteris, Cycadites, and large Ptero-
phyllum) are absent. Hence it is assigned a slightly higher posi-
tion than the Rajmahal series. The other outcrops which appear
to belong to the same age are the Athgarh stage near Cuttack, the

92 This corresponds to the Pyanoor division of R. B. Foote, for the Pya-
noor village of the Indian Atlas sheet 78 appears to be none other than the
Palayanuru village of the Onc Inch Survey of India sheet.

23. R. Bruce Foote, who recognised the two divisions called them groups
(Mem. G.S.1., Vol. X, 1873, p. 64; Rec. GSI, Vol. III; 1870; pp. 14 & 15).
These were afterwards modified into series by Sir Thomas Holland and G. H.
Tipper (Mem. G.S.I, Vol. XLIIL pt. I, 1913, p. 107; Vol. LI; 1928; p. 155).
They were, however, still later designated stages hy C. S. Fox in 1931 (Mem.
G.S.1., Vol. LVIII, 1931, p. 210 & 214).

24. O. Feistmantel, Palaeontologia Indica Series, II, Vol. I, pi. 4; 1879;
p. 2.

C. S. Fox, The Gondwana system and related formations, Memoirs
of the Geological Survey of India, Vol. LVIII, 1931, p. 214.
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Vemavaram stage in the Guntur district. and the Utatur stage in
{he Trichinopoly district.

Age of the Satyavedu Stage.™

No definite age car. be ascigned to the stage as the fossils are
too poorly preserved and indeterminate except a Dictyozamites but
as it lies over the Sviperumbudur stage it must be younger than
the latter ; hence it is senerally considered Upper Jurassic.

25 0. Feistmantel, ibid., p. 3.
C. S. Fox, ibid,, p. 214.



Various Qutcrops in the Madras Presidency.

European Age.

West Godavari

Guntur Dt. Chingleput Dt. Trichinopoly Dt.

and
Kistna Dts.

Indian Age.

}Upper Qolite

Portlandian
Kimmeridgian

Sandstone stage.

Pavalur?? stage. Satyavedu stage.

Tripetty26 stage.

Jabalpur stage.

Upper Jurassie

} Middle Oolite

Lusitanian
Oxfordian
Callovian

Sriperumbudur Utatur30
stage stage

Vemavaram?2$
stage

Raghavapuram?28
stage

%Lower Oolite Middle Jurassic

Bathonian.
Bajocian

Kota Stage.

Aalian

Budavada2?

Toarcian

stage.

Lower Jurassic.

Lias

Charmouthian

Sinemurian
Hettangian

Rajmahal Stage. Golapalle3!

stage.

26. Tripetty or Chinna Tripetty is situated about 24 miles N.E. of Elore.
27. Pavalur and Budavada are about 12 miles N.-W. of Chinna Ganjam.

28. Raghavapuram is about 29 miles N.E. of Ellore.
29. Vemavaram is located about 215 miles S.W. of Chinna Ganjam.

30. Utatur is situated about 20 miles NNE. of Trichinopoly town.

Golapalle is 12 miles west of Ellore.

31.
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Fossils.
The lollowine tossils have been got from the Sriperumbudur

stage, chiefly from the N. E. portion of the basin. As the plants
are morc numMerous and more important in fixing the age theyv are

mentioned first 13—

FERNLIKE FORMS— (FILICES AND PTERIPOSPERM/E.)
Thinnfeldia sp.

Thinnfeldia sp. (Dichopteris).

Alethopteris whitbyensis

Alethopteris indica.

Pecopreris reversd.

Aungiopteridinm spathudaiam

Angiopteridivwm McClellandi.

CYCADS-—~(CYCADEACEZE)

Anomo-cnites limdleyanus.
Prerophylline jooteannt.

Ptevophyllum sp.

Gto~amites abbreviciis.

Clo~amites rartneris.

Otozamites bunburyanus

Ptilophyllum acutitolium

Ptilephyllivm cutehense

Ptilophyllum cutehense. var. IS

Dictyozamites indicus.
CONIFERS— (CONIFER/E).

Palissya conferta.
Araucarites cutchensis.
Arauearites maeroplerus.
Pachyphyllum peregropunt.
Brachyphylhon sp.
Echinostrobi:s rajmahalensis,

Fehinostrobus rhombicus.

1. Indica Series IL Vol. I pt. 4. 1879. p. 3.

32, 0. Feistmantel P
lated formations, Mem. G S1.

C. S. Fox--The Gondwana system and re

Vol. LVIIL 1931, p. 214.
F. Stolicza—Rec. G 8. L. Vol. I pt. 3. 1868. p. 59.

5
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Taxites planus.
Gingko sp.
Gingko crassipes.

Of the animal remains a few small indistinctly preserved
Ammonites belonging to the Dentate group have been got, one of
these is the same as that found in the Raghavapuram and Buda-
vada stages ; in addition the following also were present ; —

Lamellibranchia : —Leda, Yoldia, Tellina, Psammobia, Lima,
Pecten.

Brachiopoda : —Rhynchonella.

All the Lamellibranchia are remarkably thin shelled forms, the
allied ones of which are to be found at present in the sandy bottom
of the sea at depths varying from 8-10 fathoms. Several exhibit a
resemblance to specimens from the cretaceous rocks of Trichino-
poly, but none appear to be superficially identical.

The plant fossils occurring in the Satyavedu stage are too ill
preserved and indeterminate except a Dictyozamites.3?

DESCRIPTION OF THE AREAS

(1) The Satyavedu Region.

The region, though now limited to the Satyavedu hills must
have been once continuous with the Allikkuli hills across the valley
of the Naranavaram or Arani river. Practically the whole hill
consists of very coarse conglomerates, the pebbles varying in size
from one’s fist to about two feet cemented together by a hard dark
purplish, chocolate brown ferruginous calcareous or siliceous
cement. The whole area is so covered up by the weathered conglo-
merates that it is impossible to know the real sequence of beds ex-
cept very locally. Thus, the weathering of the Satyavedu and the
Allikkuli hills has given rise to the pebbly and gravelly laterite
covering the greater part of the lower and eastern coastal alluvial
plain as far as the Red hills. A fairly good section is to be seen
north of Surutapalli3* in the narrow valleys of the S. E. portion of
the hills, where three great conglomeratic beds crop out with inter-

33. O, Feistmantel—Pal. Indica, Series II, Vol. 1, pt. 4, 1877; p. 3.
34. Surutapalli appears to be the same village as Sirgulpilly of Ind. Atlay
Sheet 78 and R. B. Foote’s description. Sirgulpilly finds no place in the
One Inch Sheet.
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vening less compact conglomerates. The northern part of the hill
is made up of a similar very coarse conglomerate exposed in steep
cliffs up to 150 feet along the valleys with intercalated beds of sand-
<tones. The sandstone is querried at various places for building
stones or for making into shallow water-tuhs, which are used by
the villagers in the feeding of their cattle. Such quarries may be
seen at Surutapalli, near Satyavedu and along the road from Satya-
vedu to Kannavaram. The sandstones which assume various
colours as deep red, purplish red, reddish yellow ete. are soft pos-
sessing little or no lamination and contain frequently pebbles of
quarizite.

Though the general dip is 10°—18" eastward or south-eastward,
il is very varying ; north-cast of Surutapalli it is 10°—12° SSE,;
about 3% miles north-east of Tripurantakapuram, the coarse con-
glomerates, resting on horizonta! quartzite heds of the Cuddapah
system, show a dip of 5° N.W.; near Satyavedu it is 5°--10° N ;
and on the western portion 5°—10° W.S.'W.

Ny fossils are nsually found either in the sandstones or in the
conelomerates ; but in the quarries along the road from Satyavedu
to Kannavaram and in those ahout 2 miles S. W. of Satvavedu in
the yellow sandstone associated with the reddish hrown or purple
variety, fragmentary plant remains have been reported.

(2) The Allil:knli Region.

This area comprises the Allikkuli hills and the outerops ocecur-
ring north of the Nagari and the Korttalaivar rivers, where hoth
the Satyavedu and the Sriperumbudur stages are represented.
The compact conglomerates which, as already pointed out, must
Yave been onee continuous with the Satyavedu area, is underlaid
by friable sandstone conglomerate ; the junction between the con-
glomerate and the sandstone is impossible to be made out on ac-
count of the conglomeratic débris : but it is verv nrobable that the
transition occurs in the valley north-west of Hadsanpuram ; for,
two miles due north of this place are to be seen the westernmost
and lowest conglomerate beds which present as one proceeds east-
ward several escarpments.

The last and probably the thickest of the conglomerate beds
is verv remarkable in that it forms a deep ravine onening eastward
formed bv a non-verennial rivulet. The head of the vallev is cir-
cular and amphitheatre-like with a diameter of about 259 vards;
the depth of the ravine with vertical sides may be about 125 feet ;
the amphitheatre is by no means open and emptyv. but contains
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here and there huge hlocks of conglomerate with vertical or steep
sides. On the southern side of the amphitheatre is to be scen a
large and spacious cave which in ground plan is a shallow crescent,

Sandstone bed intercalated Eastern portion of the
between conglomerate beds in Allikkuli Cave.—Note the roof
a quarry near Allikkuli, of the cave plopinzg in the

direction of dip.

Weathering of the Caves adjacent to the main Allikkuli
Upper Jurassic or the Cave.
Satyavedu conglomerate
in the Allikkuli region.
—By Mr. B. M. Thirunaranan.

the chord of the arc measuring ahout 230 feet, the greatest breadth
being about 65 feet. The height of the arch-like entrance, the
margin of which is not definite but rounded and steeply sloping
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with vertical side of the eliff higher up. mayv be about 30—40 feet:
but the height of the roof of the cave is varying so much so at the
farthest end it decreases to 4 or 5 feet . similarly the floor is not a
perfect horizontal plane but gently sloping towards the entrance.
The cave is cut entirely in the coarse houlder conglomerate, so
that the roof. the sides and the floor consist of very coarse quartzite
houlders or pebbles. There is o kind of deposit or encrustation
except decomposing bats’ dung on the floor and innumerable
wasps’ nests on the roof. The floor is abundantly strewn with
loose large pebbles disintegrated from the conclomerate bed and
from the rool trickles down. at several places, small quantities of
deliciously cool clear and sweet water, which is collected in small
carthen pots by the eoat-herds and villacers, who frequent the place
ovidently for  drinkine. The {loor s omntly wet and cool:
the air is soothing and nleasantly moist and the inner portion of the
cave, as the inner walls and floor. is overgrown by ferns: in short,
to {ake rest there on a hot summer day is marvellously pleasant
and exhilaratine.  As o place =uited for excursions and picnics, few
places near Madras could bo compared with it.  Besides. the place
is reached not with much dfficulty from Cunipalaivam, a village
cituated on the eastern side of the ranves alone a foot-path in the
mostly dry rivulet mentioned earlier. The distance is slightly over
three miles.

Just away from the entrance of the cave at the head of the
valley, the smal!l rivulet forms a small waterfall. falling down the
straight precipice. When one elimbs un to the top of the precipice
throuch narow passages overgrown with thick and luxuriant vege-
tation. it will he seen that two small rivilets converge to the water-
rall. drainine two or three shallow valleys. There is not the least
douht that in the rainv season the amount of water in the water-
fall and in the rivulet must be fairly ebundant. and hence. must

<cour a eond portion of the cave floor.

The [ormation of the cave is a problem. Foote felt that tho
river was too small a factor to carve this piece of maenificent geo-
logic architecture and he thought that durire the formation of
laterite (which was according to him mearine in origin) in the
coastal plain, the sea must have entered the land and not only erod-
ed the valley but also scooped the cave by marine and surf action.

The following facts appear to the author of the paper as rele-
vant in explaining the origin of the cave:—
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1. There is absolutely no evidence of any marine fossils in any
part of the valley; nor is there any evidence of an existence of a
heach in front of the cave or clsewheve in the valley.

2. Conglomerate is a rock which effers very little resistance
to weathering agencics; it can be disintegrated merely by solution
or weathering of the cement hetween the pebbles and boulders.
So, it is extremely unlikely that the whole formation would have
withstood marine action, had the sea cxtended so far inland. It
was already pointed out thal the amphitheatre was not open and
empty, but strewn with huge cliffs of conslomerate here and there,
These could not have withstood marine action.?

3. It has been pointed out that huge blocks or precipices of
boulder conglomerate 70 or 80 {ect high with vertical sides may be
seen hoth in the Satyavedu and the Allikkuli hills: if the fm.'ma-
tion of all these could be explained as due to weathering and river
action it appears also possible that the amphitheatre could have
been formed in the same manner by the same agency. Indeed, one
conld sce in the vertical sides of the precipices at the head of the
valley near the water-fall sdveral narrow vertical crevices extending
from the top to the verv hottom. widening at intervals and leading
into dark huge caverns. Roo's of some trees situated at the tan of thé
cliffs have sunk in their reots along these crevices to the very
bottom of the vallev; hence, it is likely that plants also to a sul;-
ordinate extent, might have helped in the widening of eracks and
crevices.

It was also stated above that just hovond the mouth of the ecave
there was a small water-fall farmed by two rivulets ivining to-
gether at the ten of the precinice and that durine the n(nth:oast
monsoon the volume of water must be so apnreciable as t scour a
portion of the flnor of the cave. Hence, it anncars very likely that
the stream must he considered as rewnonsible for carvin.q not
only the whole vallev, but also must have helped in the formation
of the cave ; the gentle slope of the cave-floor to that of the valley
further favours this view. Besides, we do not know at proseﬁt
definitely the climatic change in this regsion during the Pleisto;:ene

35.. For this reason the author is indebted to Prof. C. K. Krishnaswami
Pillai who also favoured the solution and erosive oricin of underground and

river water in his presidential remarks, whe
. arks, n the author expressed his vi
at a meeting of the Mad. Geog. Association. o
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and late Tertiary times. Those workers, who have bestowed some
attention on the Pleistoccne period of South India, undoubtedly
feel that ai least two moist or humid periods may be recognised,
when the climale must have been much niore moist than at pre-
sent. Thus, it appears that the rivulet must pe considered a
decidedly potent factor in the formation of the valley and the
cave.3¢

4. Those who have visited the cave even in the summer,
would have noticed the moist environment oi not only the cave
from the rool of which, there was a coatinuous dripping of delici-
ously cool clear, and sweet water, but also of the shallow valleys
above the precipice 3 even the narrow passage leading to the top of
the cliffs was thickly overgrown with luxuriant vegetation with
broad leaves. This clearly indicates that underground water 1s
rather plentiful. The pereolating water in the quartzite boulder
conglomerate must necessarily do so through the cementing mate-
rial and in so doing would cusily loosen the large round smooth
pebbles ; this partly explains the occurrence of pebbles all over the
area in such abundance. 'The viliagers aiso testify to the fact thai
sometimes pebbles [all down {rom the vool of the cave and in-
numerable impressions of such tallen pebbles singly or in masses,
may be scen in the roof; the floor also is quite completely covered
over with pebbles and boulders.

As the percolating water will find 1t easier to work along the
dip siope of the bedding planes, it wili be observed that the roof of
the cave also over large portions lollows the dip of the beds; the
dip is roughly castward and though the bedding planes are not well
marked, on account of the coarseness of the boulders, yet they
could be easily recognised. Higher up on the escarpment side of
the hill in two or three such hollows, cvuol clear water stagnates in
which plenty of algac, of which the casily rccognisable is Chara,
is to be noticed.

5. It was described above, that the margin of the arch-like
entrance of the cave is not definite, but that the roof of the cave
steeply slopes to the vertical side ol the liff. In the case of marine
and sur{ action therc will be no appreciable crosion above the
reach of the waves in storms or in high tides and hence this parti-

36. Vide F. J. Richards, L. A. Cammiade and M. C. Burkitt—Geol. Mag.,

Vol. LXIX, pp. 195-205, 1932.
V. D. Krishnaswami, Jour. Mad. Geog. Assocn., Vol. XIll, pp. 58-90,

1938.



358 JOURNAL OF THE MADRAS GEOGRAPHICAL ASSN.

cular feature observed cannot be explained. The steep inward
slope appears to be due to the dissolving and weathering action of
rain on the sides exposed during the monsoon times; it was point-
ed out that the cave faces northward and that the trend of the
valley is roughly E. to W. This is not the only cave to be seen in

the area though this is by far the largest; several small narrow

caves much less in hreadth could be seen, one in the valley itself
further down at approximat:ly the same level and two or three in
the lower conglomerate beds above the waler-fall.

6. The last factor, viz. the occurrence of caves at all heights
clearly indicates a non-marine cause, as in the latter case all will
be situated at the same level. namely, within the zone of marine or
wave action.

As the result of the enormous quantity ol conglomerate déb-
ris the real sequence of beds is very difficult to be made out. In
the cliffs opposite the cave two lenticular inaccessible patches of
sandstone may be seen intercalated with the coarse conglomerate ;
about two miles north of the Forest Rest House at Allikkuli village,
a quarry has been opened out for the quarrying of sandstone which
is fine grained and compact with purple or brown wavy bands and
resembling in every respect the Satyavedu sandstone. There are
practically no good sections revealing ihe relationship of the con-
glomerate and sandstone bed with the Sriperumbudur shales and
that of the latter with the gneisses or the Cuddapahs. (1) In the
off-flow channel bund of the Allikuli village tank are exposed
beds of soft clayey grit mottled white and brown underlaid by
moderately coarse hed of uncompacted guartzite shingle conglome-
rate. (2) On the west side of the Allikkuli hills one and half miles
north-east of Kaliyambakkam in a rain-gully about 25 feet in depth
are exposed large conglomerates of quartzite and granite houlders
with a clayey matrix similar to those underlying the Sriperumbu-
dur beds. (3) Immediately east of Surikapuram also west of the
ranges a micaceous schist is seen in contact with the Sriperumbu-
dur stage, the former dipping at very high angles towards north-
west, and intruded by trap dykes. (4) What appear to he huge
blocks of the gray and white Cuddapahs partly disintegrated before
the deposition of the Jurassic beds are to be seen between Illaturu
and Kosalnagaram ;*7 the quartzite blocks are seen to dip north at

37. Naikenpolliam of R. B. Foote's description and Nakinpollium of
Indian Atlas sheet 78 coincide with Kosalanagaram of the One Inch sheet,
Evidently the name of the village has been changed.
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gentle but varying angles and a good number have been tilted at
high angies in various directions. (5) Sriperumbudur shales inter-
L;;;édéd with sandstones may he seen in a ridge about a mile north-
west of Kosalnagaram ; the shales have vielded a good number of
fragmentary plant fossils. (6) In the southcrn extremity of the
ranges close to and south of Srikaripuram® the gneiss is seen in a
deep rain gully very near to the shale outerop. though not in posi-
tive eonfact with it. (7) The stage which is arenaceous including
granitic pehbles is also exposed in thyee or four nlaces hetwoeen the
ATlilkuli rances and the Naviri river below the Taterite. chiefly
along the vallevs of nullabs, (8) near Sviharivoram (b)) alona the
Tnree nullah which feeds the Kondinadi tank (¢) along the off-flow
chounet of the tank ot Mollareddilkhandrika (dY in a well section
wost of Ramanieri, whers some picees of silicified wood were found
(&) and in a well a mile NN.W. of Tomur where a few unrecog-
picable veaetable impressions were got.  (R) The white or gray
<hales which anpear to overlie the eritly or coarse conclomerate
just described are displaved along the several nullahs scuth-east of
the ANikkuli ranges draining into the Kaorttalaivar river (a) afong
the Kallaur ov Allikkuli channe! (b)Y alonz the Attiramhakkam
aullah and (¢) alons the Odappai and Meveur nullahs. These
chales sre poorly fossiliferous and yiclded only a small shell re-
sembling Lucina, a fragment of an amwmonite and indeterminably
obsenre plant remains,

Daubtful outliers of the Sriperur budur stase consisting of
whitish shales or buff enloured friable candstone with small ferru-
cinous eoneretions occur sonth of the Kortialaivar in several places
(1) {wo miles south of Kallikunoam. (2) N. W. of Mittanemeli,
(3) south of Puliyur, (4} al Tirumallaivayal and along the rail-
way culting near Avadi railwayv station.

The general dip of the cosrge conslomerate in the main por-
tion of the Allikkuli rances is fowards ¥. or S. E. at varying
angles between 5°-39° and of the sandstones and shales at Kanii-
padi 15°-—20° ES.E. However, cast of Knsalnagaram it is 25°—30°
N.N.W. and N.W. of it 30° E.N.E.

38, Sriharipuram of the One Inch sheet coincides with Woterpolliam
of Sheet 78, and of R. B. Foote’s description: evidently 2 more dignified
name has heen given to the same village as it became larger,

6
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(3) The Palayanuri Region.

The southern central portion may be called the Palayanuru
region, and this includes the various outcrops of the Sriperumbu-
dur and the Satyavedu stages in and around the village Palayanuru
found distributed within the angle formed by the junction of the
Nagari and the Korttalaiyar rivers. The rocks are chiefly friable
sandstones, sandy shales, pebbles and boulder beds belonging to
the Sriperumbudur and the Satyavedu stascs. As the rocks are
covered up by later shingly lateritic conglomerate in several places,
the outcrop skirts along the alluvium of the Nagari and the Kor-
ttalaiyar valleys. Hence, hardly a good section is available and
the nature and distribution of the deposits may be made out only
with the help of well-sections. West and south-west of Palaya-
nuru, the belt widens considerably. The general dip is as usual
roughly easterly at varying small angles 6°—16". hut local variations
are very common,

The best section is to be seen at a low cliff of about 15 feet
high near Krishnapuram? on the south bank of the Nagari river
at its confluence with the Korttalaivar; the same section on a
smaller scale may be seen on the northern bank of the river also ;
the beds consist of a lower layer of boulder bed, followed by friable
gritty sandstone with intercalated sandy clay, and is overlaid by
quartzite and lateritic shinule. The friable sandstones in the
northern exposure have yielded some plant remains. On account
of the boulder bed containing large gneissic boulders, it has heen
possible to recognise it either occurring alone or associated with
sandstone at various places as: (1) in the off-flow channel, north
of the great tank at Palavanuru, (2) at the north end of the
Uriyur tank consisting of shales and sandstones, (3) in the form
of large gneissic boulders associated with gray or drab sandstone on
the western edge of the rather elevated ground at Kanjampattu,
(4) in the projecting granitic or gneissic boulders in the lateritic
formations of the high ground south of the railway line near
Harichchandrapuram,* close to the Tirnvelangadu railway station :
north of the station also the houlder hed is exposed hut not so pro-

39. This coincides with Kistnahporam of the Indian Atlas Sheet 78, and
appears to correspond to Chittapuram of R. B. Foote’s description.

40. The original name of this village appears to have been Catramatoor
which is to be found in the Indian Atlas Sheet 78 and also in R. B. Foote's
description.
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nounced, (5) further westward at Mosur!! village numerous large
rounded blocks of gneiss occur which appear from their position
to have been once included in the friable sandstones, (6) in the
elevated portion between Mosur and Harichchandrapuram great
boulders of gneiss appear on the surface “ through the lateritic
gravel, some of such size as to suggest the idea of their being surf-
worn pinnacles of the underlying granitic rocks”. The boulders
are chiefly of granite gnciss so farge in size as to measure one foot
to easily more than five feet in diameter so that many of them have
been used by the Prehistoric people to form their “ Kurumbar
rings ”; where the boulders are of quartzite the size is smaller
attaining up to one foot in diameter.

But the great extension of the conglomerate mixed with sand-
stone may be inferred from several well-sections as (1) in those
to be seen about a mile south of Krishnapuram (2) in those of the
high ground north of the village Kavevirajapuram.*> (3) in those
near Palayanuru, (4) in a well between PFalayanuru tank and
the temple at Tiruvelangadu village and in other wells slighty west-
ward of it, (3) in those to be found north of Palayanuru and in
another north of Toidavaru, ol exposing [viable or micacecus sand-
stone ; in the former locality it yiclded a lew brittle fragmentary
plant remains and two distorted bivalves, (6) those at Attipattu
from which some large boulders have been dug out; (7) in a
well S.E. of Mosur exposing a pebbly conglomerate bed of about
12 feet in thickness and (8) in an old ruined well situated about
2% miles north of Takkolam revealing friable sandstone including
quartzite pebbles of about 7-9 feet in thickness.

(4) The Sriperumbudur Region.

This area includes the Sriperumbudur or Kota stage occurring
immediately around the town Sriperumbudur. Two sub-stages
seem to he present the exact relationship of which is not known
due to lack of scctions showing them in contact: the one stage
includes the plant shale beds with some underlying gritty sand-
stones mainly scen in the northern part of the area: and the other
stage is scen in the southern portion consisting of grey clays
reddish or purplish gritty sandstones and bufl coloured arenaceous

41, Mosur is also a railway station on the Madras-Arakonam line situated

half a mile west of the village of that pame’
42. This appears to be the sal a dian Atlas Sheet
78, and Cavitpooram or Kavedupgsr . B. 5 ription.
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shales very unlike the shales and grits occurring in the northern
stage.

The Northern Part.

The best section in the northern part of the area occurs on the
flanks of a small hillock, six miles due south of Sriperumbudur
town, and half a mile S.W. of Vallakottai village, where a few
gritty sandstones and gritty shales occur overlaid by pure white
compact porcellanous plant shales followed by lateritic conglome-
rates with palaeolithic impiements. The same beds may also be
seen on the banks of the Kambakkal channel running into the Sri-
perumbudur tank, about half a mile west of the travellers’ bunga-
low at Sriperumbudur. The compact shales contain a good num-
ber of fragmentary and beautifully preserved plant fossils, but
these are rather difficult to be obtained on account of the too
compact nature of the shales. The shales are also seen at various
places of which the more prominent occurrences are :— (1) in the
bed of the big tank at Sriperumbudur when dry, (2) in the
northern end of the same tank near the off-flow channel where it
appears to be tilted to a vertical position; (3) in wells south-west
of the tank from where several fossils were obtained in the un-
usually compact shales; (4) in a small shallow gully close to
Todukkadu; (5) at Araneri threc and a half miles south-west
of the traveller’s bungalow at Sriperumbudur; and (6) in the
south end of the tank at Vallum in a rain gully. In the last two
areas the shale beds definitely rest on grits ; and near the last out-
crop lies a silicified tree trunk one foot in diameter and about
a yard long. Thus the whole of the northern half of the Sri-
perumbudur area appears to be occupied by plant shale beds and
the high ground east of Araneri and north of Vallum the outcrop
is free from lateritic capping affording good exposures. Further
west at Tirumangalam, Kiranallur, Kandur and Tiruppandiyur
only the grits are exposed below the lateritic conglomerate as the
shales seem to be denuded away.

Further east all along the nullah at Amarambedu from near
Sriperumbudur to half a mile west of the Chembarabakam tank.

43. The village Punnoor of Indian Atlas Sheet 78, described by R. B.
Foote is not to be seen in the One Inch Sheet but Tiruppandiyur appears
to coincide with it; evidently the village has. changed its hame since R.
B. Foote's description.
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in the tank bottom at Nallur'! one and a quarter miles E.S.E. of
Amarambedu and in Pudupper in the north-eastern end of the
Sriperumbudur area, a clayey shale is seen overlying the porcella-
nous variety described before separated by a band of large ferru-
ginous rudely lenticular concretions, many of which measure 2 to
3 feet in length and 1 to 2 feel in width; these are very rich in
fossils. The clayey shale itsclf is practically barren of any fossils.
An abundant cellection of meorine fossils, in addition to plants and
silicified wood, have been got in the coneretions exposed in Vellarai,
Nallur and Amarambedu.

The Southern Part

This part differs from the northern one in being occupied by
a serics of grits, sandstones and sandy clays, the exact relationship
of which to the Sriperumbudur shales is not possible to know due
to lack of sections in the intervening regions between the areas
occupied by the former and the outcrops of the latter described
above. But the likelihood is that the former is younger. Topo-
graphically also the southern half is separated from the northern
Sriperumbudur basin by a rather high ground about half a mile
north of the road leading to Walajabad.

The only good section can be seen at about a mile north-west
of Umaiyaparanachcheri in the north side of the sourthernmost
promontory of the Oragadam lateritic high ground close to the
village of Vattambakkam. The thickness of the Beds may be more
than 30 feet made up of a variety of beds chiefly brownish reddish
or whitish sandstones alternating with sandy. white or pale buff
shales ; the white and pale buff arenaceous shales occurring at about
ten feet from the bottom is very fossiliferous: but the fossils are
too difficult to be preserved owing to the very friable nature of the
rock. The dip is 5°—10" cast or east-south-east. No doubt the
same series of bheds continue northward as far as Valvapur and
then woestward to Mettupalaivam oceupying the whole of the high
ground. In the bund of the tank south of Vaivapur a yellow sandy
shale outerops, which is also fossiliferous. Further southeast a pale
brick red sandstone underlaid by large gneissic boulder conglo-
merate is exposed in the bed of a nullah at Orattur. The beds are
intevesting in that the dip is westerly. South-east of and close to

44. Nallur is not marked in the Indian Atlas Sheet 78. but appears
closely to approximate the position of village Bootundalum. It is. however.
marked in the Onec Inch Sheet.
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Vanjivanjerit® in an area of about an acre, occur large angular
weathered blocks of a very coarse compact conglomerate of quart-
zite pebbles associated with yellow sandy clays deseribed above at
Vaiyapur. Nothing definite can be said about this conglomerate
except that they resemble most in mineral character the Satyavedu
conglomerate.

Qutliers of the Sriperumbudur stage in the Region.

Outliers of the Sriperumbudur stage are to be seen at various
places north-east, north, north-west and west of the principal out-
crops described above. The first is displayed south of Sattarai tank,
about 12 miles north-west of Sriperumbudur, below the laterite in
a series of headlands rising out of the alluvium of the Old Palar
valley. Several plant [ossils have been got from the ferruginous
concretionary sandy shales associated with the grey shales exposed
on the south end of the tank; the beds dip at 4° or 5° in a more or
less casterly direction. Further south a friable sandstone bed ap-
pears to overlie the shale beds and this is exposed at the northern
end of the tank at Kilacheri where the general dip is 8° or 9° east,
but in the west of the section the dip is about 2° west. Whether
this is due to a small anticline or mere undulation is not definitely
known. (2) An extensive series of sandstones. grits and shale
beds ahout 100—150 feet in total thickness is exhibited at Palan-
jur® in an artificially made section for the channel (Bangaru chan-
nel), which leads the Cooum waters to the large Chembarambakam
tank ; a few Estheria-like forms and a cast of a bivalve were found
there. (3) A series of sandstones and shales occur at Koppur about
ten miles north-north-east of Sriperumbudur along the bank of a
large nullah north of Koppur. The beds dip at 3°—5° north or
north-east. Though only fragmentary badly preserved plant re-
mains were reported by Foote, more plant and animal fossils are
likely to be available there. (4) These shale beds appear to con-
tinue further north bevond the narrow alluvium of the Cooum and
are exposed in a small rain gully falling from the south into a

45. Vaniivanjeri is not to be found either in the Indian Atlas Sheet 78
or in R. B. Foote's description; but Foote mentions a Vanieri which is
also not to be seen in Sheet 78. From the similarity in name together with
the occurrence of the village in the area under review, I have taken Vanii-
vanjeri ag the same as Vanjeri.

46. Palanjur of the One Inch Sheet appears to coincide with the position
of Panjur described by R. B. Foote : the village finds no place in the Indian
Atlas Sheet 78.
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small tank east of Perumallapatti four miles W. 8. W. of the Tin-
nanur railway station, 18 miles from Madras in the Madras—Arko-
nam section. (5) West of Sriperumbudur very friable and highly
micaceous ov gritty sandstones were met with in Kuttarambakkam
on the sides of a small village tank and near Rajukulam along a
rain gully joining the feeder channel of the large Tenneri tank.
Though the sandstones were not fossiliferous the associated ferru-
ginous coneretionary sandstones have yielded ill-preserved plant re-
mains and a cast of a gastropod. A very similar friable sandy bed
was also met with in a well-section about a mile east of Vishar be-
low 8 or 10 feet of gravel (Conjeeveram gravel of Bruce Foote);
this nrobably represents the westernmest extension of the Sri-
perumbudur stage.

(5) The outerops south of the Palar.

In addition to the four major outcrops north of the Palar des-
cribed above, outcrops of the Jurassic rocks are to be found in the
form of a large number of small patches south of the Palar. Of
these a fairly imporfant one is to be seen around the Mamandur
tank west of the village of that name referred to as the Mamandur
group by Oldham??, while a little S. W. of this three more patches
may be made out; in all about 25 very small patches have been
identified in the Arcot taluk. Oldham reported several plant fos-
sils (Ptilophyllum. Pecopteris, Sphenopteris) from the little vel.
low sandstone to he seen in a small tank west of Dusi village when
the water is low and also from the materials taken out of it in
deenening.  These fossils, which are all land plants, mostly occur
in thin hedded sandstone, but some have also been got from the
coarser variefy. The best section is fo be recogniczed four miles
west of Dust along the supply channel from the Palar near Umaiva-
puram to the Mamandur tank.

Three more fairly extensive outerops of the Jurassic beds are
shown in the Geological man south of the Palar. The heds mostly
consist of bulfl, [riable sandstone containing plenty of vague car-
bonaceous or veantable markings : thoush in lithological characterie-
tics they resemble the Jurassic formations occurring north of the
Palar, no definite fossils seem to have been reported. It is likely
that a carcful search will reveal at least some fossils. The first one
accurs east of the Uttaramerur and west of Nelvay with an annro-
ximate width of three miles east to west; the extreme length of
the patch which is triangular with concave sides may be ahout five

47, North Arcot District Manual, Vol. I, pp. 18 and 18 (1895)
7
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miles. The next one is to be seen around Padiri and west of Orat-
tur; it is rather an elongated oval, the longer axis running N.E. to
S.W. about six miles in length with the same hreadth as in the
last case; the southernmost outcrop of the district is to bhe recogn’'sed
around Velangadu north-west of Perumberkandigal and west of
the Acharapakkam hills; it is also more or less crescent shaped,
but the concave side faces south-west ; the vellow friable fine sand-
stone may be made out clearly in manv well sections in and around
the village Siruperpandi.

THE LATERITIC FORMATIONS.

Laterite®® is a reddish to brownish clay-like residual rock?® con-
taining a good percentage of iron in the form of hydrated oxide or
limonite; it is remarkable for its tendency to form concretionary,
conglomeratic or gravelly masses abounding in vesicular, vermi-
cular and scoriaceous cavities. When freshly quarried, it can be
easily cut with a spade or axe 4t on exposure to weathering agen-
cies most varieties harden due to dehydration and the vesicular

48. The term was first applied by F. Buchanan on account of the great
usefulness of the rock as a building material in several parts of South
India (Latin: Later, Lateris—a brick). “The most proper English name
would be Laterite, from Lateritis, the appellation that may be given to it
in science ”-F. Buchanan, “A Journey from Madras through the countries
of Mysore, Canara and Malabar ”, 1807, p. 440.

49. Clay also is a residual product of decomposition of racks, the com-
position being Al:0;-28i0:'2H»0; but the distinction between clay and late-
rite is the small-amount of combined silica in proportion to AL:Ox to be found
in the latter. Cf. “Now clays are to he regarded as the end products
resulting from one mode of superficial decomposition of rocks ; and laterites
as the end products of another totally distinct mode of decomposition. When
a rock breaks down into clay hydrated aluminium silicate is to be regarded
as the pure end produect, all oxides being removed in solution. When g
rock is converted into laterite on the o‘her hand, the reverse holds ; alumi-
nium and the other silicates are decomposed and the silica is removed in
solution, presumably in the colloidal form, whilst the oxides of iron, alumi-
nium, titanium and manganese, which were relatively soluble under clay-
forming conditions ave relatively insoluble under laterite-forming condi‘ions.
The oxides of calcium, magnesium, sodium and potassium are separately
soluble under both sets of conditions . . . Pure clay then is hydrated alu-
minium silicate, while pure laterite is a mixture of one or more, or all of the
oxides of iron, aluminium, titanium and manganese more or less hydrated,
which I refer to in this paper as the lateritic constituents” —L. L. Fermor,
What is Laterite ?, Geol. Mag., Vol. VIII, 1911, p. 453 Vide also J. W. Evans—
The meaning of the term “ Laterite ", Geol. Mag., Vol. VII. 1910, pp. 189 and 190,
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and vermicular appearance becomes pronounced as the result of
removal of softer clayey material in the pores and tubes. In course
of time, it also gels coated, probably by capillary and segregative
forces, with a dark brown or black smooth coating of iron oxide,
which forms a protective layer against further atmospheric action.
On account of its scabrous appearance, it is called in Tamil, Chori-
kal (Glrs b )or itch-stone. There is every gradation between
this relatively hard compact variety to loose pisolitic gravel, which
often passes into red coarse or fine sandy-clay or sandy loam.

The origin of laterite has long becn a subject at issue, and it
is not the aim of the present paper to enter into a discussion re-
garding the same. But what appears to the author as the most.
probable and what is accepled by most geologists at the present
day is that laterite is formed as the result of decomposition of almost,
any kind of rock (unless it is one containing no trace of Fe. or Al
e.g., purc Limestone) in situ as the result of segregative and capil-
lary action of percolating or underground water under certain con-
ditions which are??: —

50. C. S. Fox: ™ Bauxite”, Crosby Lockwood & Son, 1927, p. 27. Also
Mem. G.S.1., Vol. XLIX, pt. 1, pp. 6—10, 1923. Cf. At least in some loca-
lities laterites will have to be considered as not a direct weathered product
but due to mctasomatic or mechanical replacement,

The conditions for such a replacement according to M. Maclaren are
as follows :—

1. Lateritic deposits are restricted geographically, because they require
for their formation :—

(a) Tropical heat and rain with concomitant abundant vegetation.
(b) Alternating wet and dry scasons.

2. Their restriction in allitude is only apparent.  Their present lines
of alteration merely mark ancieut or existing basin floors or plains.

3. They are derived (rom mineralized solutions broughi 1o 1l
by capillarity, and are essentially replacements (ciiher mech
somatic) of soil or of rock decomposed in situ or of both.

1e curface
amcal or meta-

4. In the humid regions of India the tendency of change in laterites is
towards hydration and not towards dehydration.”  Geol. Mag., Vol. 111,
1906, p. 546.

L. L. Fermor also corroborates with the conclusion of M. Muclaren
in the formation of those lateritic deposits (o he found over the Dharwar
formation.

L. L. Fermor distinguishes between the following tvpes of Laterites:
(1) Typical luterite containing 90-1007% of lateritic constizuen's: 2) Quart-
zoze laterite with 50-907 of lateritic materials, hut rich in quartz : (3) Litho-
margic laterite. vich in Kaolin or litho-marge with 50-907 of lateritic con-
stituents; (1 Detrital laterite when mixed with extraneous materials, but
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(i) A tropical or subtropical climate subject to dry and
wet seasons or monsoons alternately.

(it) An elevated level or gently sloping land surface im-
perfectly drained and subject to not appreciable denudations.

(iti) 'The more rich the exposed rock is in alumina, iron
oxide or TiO, or MnO., the thicker the depth of laterite.

(iv) The infiltering water to remain for fairly long periods
so that the interspaces of the weathered rock are filled with it, but
to drain away or dry up in the hot season.

The areas occupied by laterite are usually very barren and
stony except for, here and there, a few large trees; but in the Allik-
kuli and Satyavedu areas, it is covered by scrub jungle. Shingly to
pellety lateritic areas are characteristically barren and highly slip-
pery due to the smooth rounded nature of the pellets.

Age.

Most of the lateriate found near Madras are secondary or det-
rital in origin with the possible exception® of those to be found
over the various Jurassic formations consisting of a fairly compact
nature (however, vide infra). As the present climate of the east
coast is not moist enough to give rise to laterile, the age of the
massive and compact laterite must be at least Pleistocene, when
the climate must have been moister; or earlier than the Pleistocene.
Anyhow, it cannot be older than the lower Cretaceous,”? while

containing 40-100% of lateritic constituents. Poorer varieties may bhe des-
cribed as lateritic litho-marge, lateritic sand and lateritic soil.

51. Speaking of the laterites of the Madras Presidency, Mysore, Coorg,
and Travancore, C. S. Fox states: “It is not necessarily all detrital laterite,
but possibly the lateritised soil and debris which was left in isolated patches
in situations suitable for lateritisation during the process of denudation of
the whole country”. Mem. G.S.I., Vol. XLIX, pt. 1, 1923, p. 187.

52. A somewhat similar view has been expressed by C. S. Fox, who
states “ that there is no laterite in India which is older than the beds of
Upper Cretaceous age although there are laterites of all subscquent epochs
and laterites in process of formation to-day.”—C. S. Fox: “ Bauxite”,
1927, p. 27, Crosby Lockwood & Sons.

He also states elsewhere that “in India there is no record of lateritisation
earlier than the beginning of the Eocene times,” (Mem. G.S.I. Vol. XLIX,
pt. 1, 1923, p. 44) because the formation of the Arabian Sea and hence
also the monsoonic conditions in most of the Deccan area dates only from
the breaking up of the GondWana land at the close of the Cretaceous period.
But it appears probable that the monsoonic conditions might have begun

PHYSICAL ASPECTS & GECLOGY OF MADRAS 371

possibly some of the detrital laterite covering a wide region may
date from that period, it appears to belong mostly to the Pleisto-
cene.

The lateritic formations rest unconformably in most places
where they arc deivital on denuded older {ovmations as the Sri-
perumbudur shales, or the gneisses. In the Allikkuli and the Satya-
vedu arcas there appears to be a zradual transition between the
Jurassic conglomerates and the overlving laterite conglomerates, so
that the latter appear to be a mere disintegration product of the
former. [t iy interesting to note that in most cases they rest upon
the upper Gondwana outcrops unconformably. and in many cases
they also overlap on to the gneisses.

No fossils have been found in the laicriies, exeept some second-
ary ones as silicified wood, washed up {vom older formations. But
a large and interesting collection of Palacolithic implements have
been got from them at various depths in the detrital laterite.
Though the arca covered may measure several hundred square
miles, the thickness of the fornation is very meagre ranging from

u few mches to a fow {eet.

Superficially the lateritic exposures fall into three divisions
viz.: (1) those-consisting of solid or recemented compact laterite
(2) coarsc conglomeratic laicrite and (3) shingly to pellety late-
rite. No definile stratigraphic relationship has yet been made out
between the three divisions, except that the first appears to be the
basement plateau of the early Pleistocene times gently sloping to-
wards the sea, consisting at various places and at various levels of
coarse conglomeratic laterite containing angular fragments and of
the shingly to pellety laterite, the former probably being the
result of rapid sub-aerial weathering and the latter probably
as detrital material depositéd along gullies and river valleys, and
hence both are younger than the first variety. This compact late-
ritic plateau must have been formed when the East Coast of India
had a very moist climate probably like the present climate of the
West Coast, conducive to the formation of laterite; and the present
general height of the plateau is more than 160 feet above the mean
sea level.™ This plateau has been denuded and partly or totally
removed in many places and on this denuded part resting either

carlier in the East Coast, as what is now the Bay of Bengal musi date at
least from the close of the Jurassic period.

53. It is 125 feet in the Red hills and near Manjankaranai about 111
feet.
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on the compact laterite or still older formation occur the conglo-
meratic laterite or the pellety laterite.

Compact Laterite.

The typical exposures of solid or compact laterite of recement-
ed pellets are to he seen at the Red Hills, which consist of hillocks
rising to about 125 fect above the mean sca level and 80 fect above
the surrounding country, bordering the Red Hills or the Fulal lake
and the Cholavaram tank. Naravarikuppam® situated on the
north-eastern banks of the Red Hills luke is an interesting site, in
that it not only offers a good cxposure of lateritic formation but
also shows n large number o! prehistoric stone circles or dolmens.
The somewhat delrital nature of the laterite is revealed by the
frequent occurrences of rounded quartzitic pebbles in it.  The Red
Hills typical laterite plateau extends as far north as Erumaivetti-
palaiyam on the southern hanks of the Korttalaiyar. An interest-

ing outlier is to be seen north «f the river at Manjankaranai in a

hillock rising about 60 feet ahove the surrounding plain. The
summit cousists of typical laterite passing down to angular frag-
ments of laterite lighter in colour, which is underlaid by mottled
coarse angular grit rather white in colour due to the cementing
material being chiefly calcium and strontium carbonates with a
jittle amount of alumina. The conglomerate becomes very coarse
as one proceeds westward so that the boulders measure frequently
one foot to two feet in size, near the Allikkuli and the Satyavedu
hills. The same type of laterite may also be seen in the high
ground S. W. of the Red Hills especially north and north-west of
Avadi; further south near Sriperumbudur and Irumbedu ;%
around Oragadam about eight miles south of Sriperumbudur; at
Tirumangalem ; at Kandur; in the high ground south-west of Ari-
yavakkam ; a small patch south of and opposite to Tiruvallur rail-
way station. It also covers exiensively the south end of the tank
at Karadiputtur; at Budur; south of Satyavedu; at Siruvadu:
at Amarambedu; at Madarsakkam ; at Pondavakkam ; flll‘thct"
north-east at Kannambakkam: further south-south-cast of Ama-

- 54, Nurraincoopum of Indian Atlas Sheet 78 and R. B. Foote's deseri
txf)n was situated on the northern banks of the original Red Hi]]snl'xk \s-m:ﬁ—
village appears to have been shifted castward near the north nxx;;inl rL ,d 'e'
Fhe result of increasing the water capacily of the lake to supply Madr "f‘ C';lb
in 1872, and also to prevent them from polluting the lower gupsi C(h'l n 1 v
95. This is spelt Yervember in the Indian Atlas Sheef 75. P enanne
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rambedu it is also recosnised oxtensively at Kollanur ;5 at Peri-
puliyurd? and as far novth ws Vigavaripalem; further eastward it
becomes oritly or clavey being mixed with sands and lateritic
pellets. ’

Coarse Conglomerate.

Those vatches of laterite occurring north and north-west of
Tiruppachur and south of the Korttalaiyar is coarsely conglomera-
tic: the same feature is more pronounced near and along the foot
of the Alliklzuli and the Satyvavedu Hills. R. B. Foote considered
a well seetion near the villase Sedulapnakkam® as the best expo-
sure showine extra-ordinarily coarse conglomerate.

Shingly Conglomeratic Laterite.

Lateritic formations bordering the Nagari river valley in
the north and south sides are shingly in character with very little
laterite coment between the pellets. Plenty of stone implements
oceur in the shinele beds south of Harichchandrapuram® near the
Tiruvelangadu railway station and cast of Takkolam in the Kort-
talaivar valley. South of the Narayanavarem. coarse laterite
shingle occurs at Pennalurupet. Gunipalaivam and further west ex-
tending into the valley of the Allikkuli Hills. Further eastward,
it is seon discontinuously at Kachehur all along the northern slopes
of the high eround as far as Vadamadurai, where it is well dis-
played in the north-west side of the great tank and reappears in
the elevated region west of Venzall north of Sembedu, north of
Meyyur and extending further west to the small scarps at Kun-
jaram.% North of the Narayanavaram or Arni river a more or less
cimilar. but less coarse shinely laferite is exposed at Tamara-
kuppam®! and rear Senjiagaram rising abruptly to about 30 feet

56, This appears lo coincide with Colanur of R. B. Foote's description :
it is not however marked in the Indian Atlas Sheet 78.

57. The place Peripuliyur of One Inch Sheet coincides with Pullore of
the Indian Atlas Sheet 78 and R. B. Foote's deseription.

58. This village appears to correspond in position to Callapanidoopettah
of the Indian Atlas Sheet 78, and Callapanaidoopettah described by R. B.
Foote ; the village is not marked in One Inch Sheet.

59. This, us elsewhere pointed out, coincides with Catramatoor of Indian
Atlas Sheet 78 described by R. B. Foote.

60. This is not shown in the T.A.S. 78, but its position can be lccated
at about a mile due east of Nelway (Nelvay of the One Inch Sheet).

61. This place corresponds to Junglepilly of R. B. Foote’s description :
evidently the name of the village has been changed.
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above the alluvium. The lateritic area in the Palayanuru region
is very thickly strewn with extremely coarse quartzite shingle,
evidently weathcred from the lower layers.

These lateritic formations have drawn a great deal of attention as the
result of the abundant and varied occurrence of palaeolithie artifacts of the
prehistoric man of the neichhourhood of Madras; the more impor-
tant workers were R. B. Foote, whose pioneer work has not probably been
excelled by any other worker in the field, F. J. Richards, L. A. Cammiade
and M. C. Burkitté? and in morce recent times T. T. Paterson and V.
D. Krishnaswami. Messrs. F. J. Richards, L. A. Cammiade and M. C.
Burkitt have been able to recognize the following facts from the succession
of beds in a flat topped hillock rising some 60 feet above the alluvial plain
and 111 fcet above the sea-level near the village Manjankaranai.

(5) Grey soil .. 1 foot.
(4) Midden refuse of Pottery & Neoliths .1 foot.
(3) Compact laterite gravel rounded and

pellety .. 6-8 feet.
(2) Angular fragments of laterite, light in

colour .. 3 feet.

(1) Solid laterite.63

(1) Palaeoliths in situ were found between (2) and (3) in the abrupt
junction between the two stages.

(2) Stage (3) appears as a sort of rubble filling up pockets in the
underlying lateri'e, being washed down and filling cavities in gullies in
(1) which is the original lateritic plateau situated well over 100 feet contour,
formed probably from the Tertiary to early Pleistocene times.

(3) The climate which was conducive to the formation of (1) must
have been more moist than the present; hence the area must have been
thickly forested not suitable for a dense population of the Palaeolithic men.

(4) Stage (2) represents a change of the climale to a drier one with
less vegetation, and hence suited for the lower palacolithic culture.

(5) Stage (3) shows a return to moist conditions with a heavy rain-
fall which destroyed the larger part of the lateritic plateau and deposited
the debris in gullies and pockets: hence they also contain palaeolithg ) fh
moist condition was responsible for the removal of colloid ‘
implements found in (3).

e
al silica in the

62. Geological Magazine, Vol. LXIX, May 1 i
graphy by S. W. Wooldridge and conclusionsy bvgglf. ::llze.nmes on the petro-
63. What is stated as solid laterite cannot Be c
of angular gritty quartz pieces in
Carbonate ; that is probably the rea
fully to the Cuddalore sandstone.

alled laterite as it consists
a cement consisting chicfly of Calcium
son why R. B. Foote referred it doubt-
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(6) The typology of the Neoliths in (4) reveals a new culture quite
different from that belonging to the lower stages.

Mr. V. D. Krishnaswami after a careful study of the area came to the
following conclusions :—

(a) that the lateritic peneplain extending from the Allikkuli and the
Satyavedu Hills to almost the coast approximately at a height of 100 fect
above the Old Palar may be clearly made out.

(b) that tentatively in this peneplain T., three more river terra-
ces Ty, T2 and Ty at levels approximaiely 607 20" and 8 respeciively above
the Old Pular or Vridhakshiranadi may be recognised.

(¢) that the terraces Tw and T. correspond to clear pluvial periods,
while T; and 1 appear to be dricr, though nothing definite can be said

regarding them.

(d) that palacolithic implements have been discovered not only in the
terraces, but also, in the weathered laterite, detrital laterite, and the boulder
conglomerales, thus revealing that man had already appeared on the scene,
betore the deposition of the boulder conglomerate.

To depositional pencplain may be seen typically at Vadamadurai in a
section revealed in a recently dug up lank wherve the terrace can be recog-
nised further west at Pundi, Sitanjeri and Kunjuwram. T; or 60 feet terrace
is seen near Attantangal on the banks ol the channel connecting the Chola-
varam tank with the Red Hills lake ; in the sandy loam covering this terrace
many implements were found. T: or 20 feet {errace is displayed near the
village Atuirambakkam covering a large area and exlending as far as the
Nambakkam tank. The tools found therein are rich in variety and form;
the terrace is seen imperlectly on the right bank of the Kortalaiyar round
about Pundi. T: or 8 fect terrace is displayed only at Erumaivettipalaiyam.
The author recognised definitely in all five cultures corresponding to the
{hree stages shown in section at Vadamadurai, the T: and the T. terraces;
the sixth indusiry characteristic of T., according to him, is yet to be made
out clearly.

Decidedly, imore thorough investigation is absolutely necessary betore
placing these inferences on a firm and convincing basis, firstly, in fixing
definitely the course of the Old Palar or the Vridhakshiranadi, and secondly
in tracing the various lerraces along its sides taking account of the spot-
heights and river profiles, the geologic or lithologic and the cultural
features.

CONJEEVERAM GRAVEL.

The rather raiscd ground northwest, north and north-east of
Conjeeveram town is occupied by a peculiar quartzite gravel depo-
sit characterised by the absence of ferruginous matter as com-
pared to the overlying lateritic formation. The area is bounded
on the north by the Old Palar and on the south by the Palar alluvia,

8
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which meet each other further westward at about three miles
south-east of Kaveripak at Vegamangalam, which hence represents
the western-most extension of the gravel formation.

Good sections may be made out (1) along the banks of the
Tenneri tank off-flow channel north of Devariyambakkam (2) in a
ruined well near Injambakkam, (3) in the off-flow channel of the
tank at Karai, where it rests conformably on white friable grits;
(4) in Vedal, where it is conformably overlaid by lateritic gravel ;
(3) in a well section at Damal, where 31 feet of greyish red, gritty,
coarse lateritic sand rests on false bedded gritty friable felspar
gravel exposed to about 10 feet in depth; the same may be scen
along the banks of the channel leading to Damal tank from Avalur ;
(6) in the channel leading to the Parandur tank ; (7) in the valley
running eastward from Siruvakkam to the Tenneri tank; (8) In
a well three fourths of a mile east of Vishar, the Conjceveram
gravel 8 or 10 feet in thickness rests on what appear to be Jurassic
beds of friable shaly sandstone.

As R. B. Foote had reported a number of stone-implements in
the shape of axes and spear heads in the gravel beds belween
Akkampuram and Singalpadi, the age of the formation might be
considered the same as that of the lateritic deposits to be found
further cast of the area.

ALLUVIAL DEPOSITS

These fall under three heads viz.,, marine, estuarine and fluvia-
tile ; the distinction between the regions occupied by the first two
cannot hbe made out, as one gradually merges into the other, while
only to some extent fluviatile or river alluvium can be definitely
marked oft from the areas occupied by the other two in the coastal
regions. Hence, their rough relative positions only will be attempt-
ed to be fixed.

The avea under consideration has heen subjected to one
major or principal uplift at the close of the Jurassic period ; the pre-
sence of the Jurassic outerops at various widely separated places
below and surrounded partly or wholly by the lateritic formations,
suggests that very likely the original limit of land due to this up-
heaval must roughly coincide with at least the present extension of
the basal or compact lateritic lormations. The region cast of the
laterite, forming the estuarine and coastal alluvia, must have been
the result of the accumulaticn of the terrigenous débris in the

d‘epreSSions in the coastal parts and in the continental slope, ever
since the upper Jurassic times.
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The accompanying geological map of the area suggests, that the
present Palar river course is mostly in the gneissic region; and
as the recent fluviatile alluvium overlies the laterite or the Older
Alluvium in places, the age of the present course of the river is
decidedly pest-lateritic.  Remombering that the peninsular gneisses
and the associated igneous rocks are very hard materials offering
great resistance to erosion and weathering forces, as compared to
the sedimentary formations to hc seen a little further north, it
appears rather strange that the Palar should hehave in this man-
ner. Thus, there appears (o be every reason to believe. that it
might have had a different and a more northern course through
the less havd sedimentary formations in the near historic and pro-
bably also gcologic nast. Theve are also definite historical evid-
ences {0 show, that the Palar had a more northern course running
north of Conjeeveram town at the close of the eleventh or the
beginning of the twelfth century.%

t4. (1) Javamkondar's Kalingaththn Pyvani. Edited by A. Gopalayan. In
verses 354-356, Jayamkondar, who was a poet of the time of Rajendra Cholan
(1070-1119 A.D) enumerstes the vivers crossed by the troops in  their
march towards the north for the war against the Kalingadesa: the war
might have taken place between 1095-1115 A.D.

g mn oA b B Glor ST aps A
- .. A~
Lapar et Chaap Drr il Cuiap
sravr mnaan Sopom oo T O rom
B BT D T B B B Mlea”

Vide also. the foot notes for the verse by the Editor, who had cited a
change in the course of the Palar near Gudiyattam ; this appears rather irre-
levant as further eastward, there appears to bhe a definite geological evidence
to show that the Palar flowed north of and near to Conjeeveram.

(2) Vide, B. M. Thirunaranan: The Rivers of the Palar Basin, Jour.
Mad. Geog. Asso., Vol. XIII, No. 2, p. 155.

(8) One Gundu Gopa! Row, a deputy of the Hindu King of Vijaya-
nagar, was said to have oxeavated a chaunel which diverted the Palar from
its old course, the Vridhakshiranadi to its present course by the village of
Orika1—C. S. Crole, The Chingleput District Manual, 1879, p. 118.

Vide also, A. F. Cox & H. A. Stuart: The North Arcot District
Manual, Vol. I, p. 7 (1895), where the said Gundu Gopal Row is described
as probably a servant of the Raja of Conjecveram.

(4) “At Kondapuram, near Kaveripak, an inscription on the walls of
a temple describing its position as being south of the Palar, whereas it is
situated to the north of the river, which shows that the course of the river
was changed after the temple was built.’—Hon. Yakub Hasan in his address
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However, there appears to be no definite historical evidence to
show what the exact course of the Vridhakshiranadi was, before
its diversion to its present course. The accompanying geological
map shows that Conjeeveram is situated on a rather high ground
consisting of the older Conjeeveram gravel and that there is north
of this a shallow valley consisting of the younger or the recent allu-
vium ; as this valley starts from about ten miles east of Areot, and
joins with the present Palar valley a little further east near Wala-
ajbad, it anpears possible that before +the diversion to its present
conrse (vrobably bv Gundu Gonal Row), the Palar mig‘ht have
flowed along the valley north of Conjeeveram.

Again, the geological map reveals another arm of the river
alluvium starting from a Jittle west of the one just deseribed above,
but running N. E. ward widening in that direction. This marks
clearlv the course of an old river. which musi have been larger
than the Palar as shown hv the width as well as the coar%onpssr of
tha allivium whirh consiste of cnarse sand and gravel. R. B.
Faote has recorded a tradition of the neonle that the Vridhakshi-
ranadi flowed near the villase Palur, which is now situated in the
alhwinm of the O1d Palar. He has also nointed out, thal where the
river alluvium starts some eleven mileg east of Arcot are situated
gneissic protuberances in the river bed opnosite the villages Vega-
manoalam and Mamandur, where the hed narrows considerably,
and the raising of the river bod during some great flood abn\;o
these must have diverted it a little southward where the “fall of the
land surface was more rapid.” Probably, the course of the river be-
fore such a diversion would have followed the O'd Bunearu Chan-
nel or the Place’s Canal, and then turned eastward and flowed along
the present Cooum river to its mouth a few miles west of Poona;
mallee. It is verv difficult to fix the date and period wb-on it
flowed along the Cooum vallev : it is likely, as infm'rcd’ frorr; the
references alreadv cited. that this micht have been the course of
the old Palar earlier than the end of the eleventh century b'I"his‘

to the owners of land fed by the Palar at Pudupadi i
. ' i padi on April i
is evidently taken from the North Arcot District Manual pril 22 1989, This

Vide, A. F. Cox & H. A. istri
Vo 1o X A. Stuart, North Arcot District Manual, 1895,
M 35 V'icle also, B. M. Thirunaranan’s article on the site and situation of
adras n the Madras Tercentenary Commemoration Volume p. 332 foot-
?:’tes:n The Cooum is known as the old Palar at Tiruverk‘adu, a village
Mo ;m.e‘s north. of .Poonamallee and close to the river. (p. 227, Sivasthala
anjari in Tamil edited by V. T. Subramania Pillai, Madras, 1931) .”
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inference, as pointed out by R. B. Foote, is supported by geological
evidence in that a wide branch of the coarse Old Palar alluvium
may be traced diverging from the still more important valley of the
river (vide infra) just west of Tiruvallur R. S, and continuing
along the course of the Cooum till it reaches the estuarine alluvium
a little west of Poonamallee at the villages, Sittukkadu and Tiru-
mahishai and along the New Bungaru Channel westward.

A very important and very wide branch of fluviatile alluvium
running north-castward from the Place’s or Old Bungaru Channel
between Tiruvallur R. S. and the lateritic hillock at Pundi, is also
indicated by the geological map ; this alluvium finally merges with
those of the Korttalaiyar and the Arani rivers: as shown by the
width and coarseness of the alluvium consisting of gravel and
coarse angular sand particles, this river must have been larger and
the current more powerful than the present Palar. The bulge in
the coast line between the mouths of the Korttalaivar and the
Arani. makes us conclude that the old Palar must have embouched
into the Bav of Beneal slightly north of the Ennore backwaters.
The general climate, which must have heen prevalent on the east
coast when the Palar flowed in this dircction. must have been much
moister than at present : as plenty of palaeolithic stone implements
of Ahbhévillian to late Acheulean age have heen collected in situ
from the terraces of this river, we conclude, that the river must
have formed a very important physical feature, and probably also
a cultural centre, during the Middle and Upper Pleistocene times,
when the primitive man dwelt in this part of India.

The probable cause for the successive changes in the course of the Palar
is difficult to be made out definitely; R. B. Foote has pointed out that if
the course is a natural one, it must be due to silting up of the Old Palar
river valley, and its diversion by itself during some great flood. In addition,
we shall have to remember, that the drainage of the area has bheen to a
very large exieni interfered with by human agency. chicfly for purposes of
irrigation either by damming un the river, or by diverting its freshes through
channels to fanks or lakes: thus, onc of these attempts either deliberately
or accidentally, might have resulied in the change in the direction of flow
of the river. An instance cited ahove in the reference, stating that one
Gundu Gopal Row diverted the river from flowing north of Conjecveram to
its present course might he taken as an evidence to show human interference

with drainage.

But it appears to the present writer, that the following facts, showing
a gentle submergence and tilting of the region towards south-east, might
have helped the ahove causes to a less or greater extent:—

1. It has been remarked by those geologists, and archaeologists, who
have visited the Shore Temple of the Seven Pagodas, that the region appears
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to have been submerged cven during historic times. Thus, an old road in
the arca has been discovered by archaeologists at a level of five or six feet
below the present level. “Lord Napier, then Governor of Madras, visited
the spot about a week after the snake deity was dug up. and had excavations
made to a depth of 7 or 8 feet, which exposed a great number of figures and
animals and showed that the old road must have passed in front of the
rock at a depth of five or six feet below the present level . . . .66

2. R. D. Oldham seems to agree with Capt. T. J. Newbold, when he
stated that the “St. Thomé, a short distance south of Madras is said to
have been formerly situated twelve leagues inland and forty miles further
south, the town of Mahabalipuram is said to have been overwhelmed by the
sea”.67 “I was informed by Lord Elphinstone and Mr. W. Elliot, that
wh.enevor a storm took place from the seaward, Roman and occasionally
Chinese coins were cast upon the beach. One of the former, according to
Mr. Norton, is of the reign of Valentinarius. General Fraser informs me
tbat south of these ruins, at Ariacoopang and Cuddalore, pieces of brick,
tiles and pottery are taken up from the bed of the sea at considerable dis-
tance from the shore, beyond the recoil of the tidal wave. Still further
south near the embouchure of the Cauvery, the Brahmans point out the sub-
merged site of another ancient city.68 At Madras, from all T can collect
from the oldest inhabitanis and survey, the sea has certainly encroached
latterly on the ground it formerly occupied while St. Thome6? an ancient
Portuguese settlement, a little south of Madras, is traditionally said to have
stood' twelve leagues inland.70 It would appear that, there is not much of
definite evidence to show a submergence of a coastal sirip to the extent of
tvxfelve leagues ; but it is quite likely, that a submergence of a few feet
might have been exaggerated by the people. : -

raml’;.karA;ls tzllr‘:flfd)l; poxgted out, a strip of land, in the S.E. portion of Madu-
pantakam caue,d '(){ux; 1e{d.on the east by the sea and the Kaliveli tank on
e ot ,Once : © ;a;uf\adu or left-'hand-land, appears {o have been by
aditi : \ separated from the mainland by an irruption of the sea.7l

present continuity of land may he explained as due to filling up of the

66. Quoted from Dr. Hunter'
' . s work on the Seven Pagodas :
The Chingleput District Manual, 1879, p. 98. wodas, €. 8. Crole:
g; Iv;th Oldhdam, Manual of the Geology of India, p. 12.

. is is evidently the famous Kaverippumpatt it 1i
tul‘g mentioned in Chilappadikaram. pattanam of Tamil Hera-
15299.A SDt. Thome was definitely a Portuguese monastic settlement about
eve; it. i‘, under: :h; narﬁe }(:f San Thomé de Meliapor ; traditionally, how-

, s associated with the Apostle Thomas e
: s, and hence, must date back
0(; gllslaf;ros:ec:vr}llt}xiy. The pltace;) probably meant here is the adjacent place

[ ich appears to be older th & bet ossi (
Ma}{l(;arpha ontioned b Protemy. v than San Thomé being possibly the

. Capt. T. J. Newbold: Su

T : mmary of th
Jour. Roy. Asia. Soe. Vel VI g, 2;'0 1846e Geology of Southern India.

71. i
C. 8. Crole, The Chingleput District Manual, 1879, p. 128.
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shallow lagoon-like depression, which must have separated that strip of

land.

4 The thickness of recent coastal alluviun above the gneissic rocks
in the coastal belt shows that as one proceeds from Madras southward, the

depth increases; it is almost about 58 feet in Madras, but a boring put in

Pondicherry did not reach the basement gneiss even after a depth of 550
feet.72

It must be remembered, that the unusual thickness of coastal aliuvium
in Pondicherry is due to its situation in the Pondicherry-Cuddalore bay,
which was bigger than the Madras-Poonamallee bay ; making due allowance
for this, it appears to the author, there is a considerable depth which could
be only explained as due to a sinking continental shelf.

5 R. B. Foote also appears o hmply a slight lowering of land on
the S.E. of the region under consideration ; for he does not explain, why
the fall of the land is more rapid in an castern direction than in the old
bed. 73

Again he has noted that “ 4 few yards to the west of the small channel
above Kalingula, a part of the grit bed about 40 feet long and 1'a to 2 feet
thick has been pushed up into a vertical position and protrudes above the
surface like a small dyke.7* Evidently, this must have taken place due to
and during the tilting of the avea. R. B. Foote also suggests the probable
occurrence of a fault in the Allikkuli avea as inferred ~from the peculiar
nature of the case,” i.e., the shale bed occupying the western part, and the
conglomerate the middle part without any visible transition, due to the accu-
mulation of the conglomerate debris.7?

6. Mr. V. D. Krishnaswami, who has been carefully studying the
lateritic deposits in the Red Hills avea necar Madras, has also come to the
same conclusion, wiz., that the tand has been tilted towards the SE. He
appears to have recognised a fault, which he is trying to date by the help
of the Pleistocene lerraces. This was the resull of & discussion, which the
author had with him after these pages had heen written, and when they
were about to go to the press.

It is interesting to note, that the course of the Korttalaiyar east
of the Allikkuli hills follows close to the lateritic formation and
the Sriperumbudur shales to be seen on the northern side of the

72. R. D. Oldham, Manual of the Geology of India, p. 404, wvide also,
op. cit. p. 10 " near Pondicherry, beds of peat at various levels below the
surface ol the ground show that there has been subsidence ”.

Though we have no data to depend upon, it is likely that the coastal
alluvium will decrease in {hickness as one proceeds south till Mahabali-
puram where charnockites are exposed ; then very likely, it will increase
steadily up to Pondicherry ; anyway it does not affect the argument.

73. R. B. Foote, Mem. G.S.1.. Vol. X, part I, 1873: p. 21.

74. Op. cit., p. 102.
75. North Arcot District Manual, 1895, Vol. I, p. 16.
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river; and it is still more surprising, that it should run between
two lateritic hillocks, betwcen Pundi and Rangapuram lateritic
hillocks. It appears to the present writer, that in this portion of its
course very probably the Korttalaiyar is actually running in the
valley of a iributary of the Vridhakshiranadi, and its course (that
of the Korttalaiyar) closely following the lateritic high ground
must be explained as due to deepening of the valley as the result
of greater amount of torrential water brought by the various impetu-
ous streams viz., the Attirambakkam, the Odapai and the Meyyur
nullahs from the north resulting in greater erosion, and the conse-
quent diversion of the Nagari, and probably, a little subsequently
also the Korttalaiyar along the course of the tributary valley,
which hence, became the main valley.’

R. Bruce Foote has also suggested that the Nagari river un-
doubtedly would have run N.E. ward and joined the main Nara-
yanavaram or Arani river in the recent past, instead of taking a
S. E. course a little east of Nagari village, and joining the Korttalai-
yar. The place of such a diversion appears to be at a place about
3 miles east-south-east of the Nagari village, where the gneissic
rocks together with doleritc dykes are exposed in the river bed
in the form of a neck. The increase in the width and extension of
the alluvium along the present course of the Nagari river below
this place, and the wide patch of alluvium in the dry subsequent
valley running N. E. ward occupied by a small stream, a tributary
of the Arani for some distance in the lower portion, confirm this in-
ference. It is probable, that a smaller tributary of the Nandi or
Tiruttani river might have occupied the lower portion of the pre-
sent Nagari valley, and this stream by head erosion might have
made possible the diversion cf the Old Nagari river flowing N, E.
ward to 8. E. ward; 77 the gradual small tilt of the land referred
to earlier might have made the diversion easier.

76. Cf. R, B. Foote’s statement " It is uncertain whether this passage (i.e.,
the one between the lateritic hillocks near Pundi) was forced by the water
of the united Corteliar and the Naggery river or whether it had already been
made by the Old Palar. There is no distinct evidence on the subject, but the
probability is the passage was forced by the Old Palar river after it had
silted up its valley in the narrower part lying between Trivellore and Nemaly
(Neyveli) to a height sufficient for its water 1o flow into what undoubtedly
was an old valley formed by denudation during the period of elevation which
raised the implement bearing laterite to jtg present position,”

77, “And in the case of the Nagari river, from the fact that the cutting
through the gneiss by which the river escapes from its old alluvial valley
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.s1sts of‘ coarse sand, and along the shores of the original bay, where
it consists of fine-sand.™

Thus, we may more or less trace the boundary of the bay from
t.he mouth of the Adyar westward along the allnvium of the same
z;wor to Anakaputtur, then along the north-castern part of the vil-
‘tag?r.Kunna{,lur-turninff, N. W. ward to a little west of Poonamalle
e bed o the Conn ts s o iming crsicard alons
o e \ am: i finally turns N. E. ward
closely following the south-castern cxtension of the lateritie
plateau, which extends approximalely to the eighth mile on the
northern trunk road. Between Anakaputur and Kunnatur one
finds black sticky clay indicating the original presence of the
Pammal tank. From the coast as far as Poonamallee the deposit
consists of pure fine drab sand; {urther westward, this fine sand be-
comes mixed with estuarine clayv, while near Tirumahishai and Sit-
tukkadu the fine marine sanc is associated with coarse gritty sand

78. Some recorded well-sections in Madras ; —

1. B. B 'ngh)n : Tran G L SO Of 0 I V ries I J mn, 18[9
abi N €0 C. ];()I (] n Vo . . S 2T1eS <
C .

f. T. G. Taylor, Mad. Jour. Lit. & Sei.. Vol X1V, 1847, pp. 183—186

3. Vredenburg: Mem. G.S. 1., Vol. XXXII pt. T, 1901‘. . .

4. Capt. Newhold, Jour. Roy. Asia. Soc.. Val. VIII, p. 249. Experi-
mental horings of the carth at the Land Custom House, Madras
1832, (The Land Custom Hause appears to coincide ‘with th(r’:
Madras Museum compound) .

5. Vide also R. B. Fonte, Mom. G.S.1., Vol. X, pt. I, 1873

6. W. Kins Ree. G.S.I., Vol. XIIIL pt. 2, pp. 115, 1.'}6'————138..

7. B. M. Thirunaranan, Madras Tercentenary Commemmoration Vol-

ume, p. 331 foot notes.
1 .
tainingneat“ th_ese wel}s black sticky clay was met with at various levels con-
stuarine fossils and the gneiss struck at about 58 or 60, In a well

section sunk IeCenth in th
A € S i
: pur tank, Egmore, thQ f()“()w ing sequer

0,— 6'—Brownish gray clay.

12':123::8(;“%0},100% sand stained with iron oxide.

20"34'—1‘03:;553:(1:01(;0 b12}ck 'sticky clay with oyster shells.

L S za:daiv.mth lI‘Or} stains here and there,

The well was deepened al1itt;zcl:elzntf:1 y(;\”()w e el
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of the Ol Palar. The junction may be traced along the New
Bungaru Channel to Perumaliapatti where they meet the Sriparum-
budur shales. Eastward, the village Ayapakkam stands on coarse
sand of the Old Falar at a hejght of about 18 feet above the general
level of the estuarine plain.

During the last stages in the filling up of the bay, chiefly by
the aliuvium brought by the Gld Palar and to a cerlain extent also
by the Adyar, several mavshy tanks oy lakes must bave been forms
ed, some of which might huve been [reshwater, some others brac-
kish or bitter; evidently, due tw dvying up of these latier tanks
minerals iike Seclenite, {ibrous gypsum cte. have been reported in
various places when digging wells, (v, Norvthern part of Madras
City, Poonamalle).™ ‘The brackisli water got trom some fucaliities
in the city is another evidence tuwards ihe drying up of seme buck
waters or inland lakes. The various {anks which may be recognis-
ed at present, or which have been filled up partly or wholly as:
the Spur tank, the Pammal tank, the Ambattur tank,
the Loug tank or the Mambalam tank, the Nungambak-
kam tank, the Vyoswpadi tank, the Perambur tank, ete.
are the relicts rvepresenting the very last stage in the filling
up of the extensive estuarine lake. 'Lhe mouth of the bay must
have been to a large extont closed by fong sand bars and dunes simi-
lar io those 1o be found north aud south of Madras along the coast;
one sand dune as already pointed out is to be secn prominently
aorth of the New University Examination Hall, west of the Beaen
Road in Madras.® ‘Fhat these exiensive marshy conditions must
have persisted during late histerie ticaes there can be no duubt,
end most of them were drained and filled up only when the City
of Madras began to grow in population in the last three centuries,
thus bringing about a considerable change in its topography.

79. Ten years correspondence on the Resources of India with reference
te Mr. Greenough’s Geological Map of India, pp. 40, 43, 49 & 5.

80. Mr, B. M. Thirunaranan by the help of old maps has recognised seve-
ral sand dunes in the city, Mad. Tercentenary Coinmemmoration Volume,
p. 330,
A Panoramic view of part of Fort St. George, depicting the Fort as it
looked in 1718, by Jun Van Ryne, a Duteh engraver, reproduced in Prof. C. 8.
Srinivasachari’s article ou the Maps of Old Madras, published in the Jour.
Mad. Geog. Assoen., Vol. 111, 192829 as Map IV (b) reveals a few rmounds,
which appear fo be sand dunes. One of the nounds with a building on its top
Col, Love suggested might represent St. Thomas Mt; this the author of this
paper thioks extremely improbable, as it appears too near the Fort,
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There appears to be no definite evidence at all of any local ele-
vation of the region during the Recent, and probably also, during the
Pleistocene times, while as aiready stated, there seems to be some
evidence to indicate a gradual and very slow submergence of ihe
whole arca under consideration and the amount of submergence
appears to he greater in S. E. portion ot the district.

North of Madras City, the coastal alluvium narrows till the
eastern limits of the lateritic formation of the Red Hills, but widens
further northward joining with the fluviatile alluvia of the Kort-
talaiyar, the Old Palar, und the Arani rivers. North of the Arani,
it again narrows, so that south of the Pulicat lake, it is approxi-
mately six miles, and S. W. of the same lake it dwindles greatly in
breadth, being only about two miles. Here also, there appears to
be no definite evidence of upheaval, and the probability is that the
land has submerged to some extent, though the amount may not
be so great as in the S.E. part of the area under consideration.

SUB-AERIAL SAND DEPOSITS

Sand deposits in the form of sand dunes or hillocks occur all
along the coast. South of Madras, there is a continuous stretch of
such hillocks from about 2% miles south of Covelong up to 2 or
3 miles south of Mahabalipuram.  Still further south, they are seen
in the form of elongated detiched dunes parallel to the coast start-
ing from near Kanattur about 14 miles south of the mouth of the
Palar, and extending to Kaliveli tank and beyond. The heighs
varies usually from 25 to 30 {cet, while frequently they may be
40 to 50 feet and occasionally, 60 feet ov even slightly more 8! At
Covelong, they appear (v cover old ruined buildings and at Maha-
balipuram they may be seen advancing towards the monolithic tem-
ples; near the former place. an inland dune may bhe seen west of the
backwater.  Small dunes of about 8 or 10 high also occur near
Madras in the Elliot Beach. and one within the City just north of
the University Examination Holl, and west of the Beach Road,
forming the fishermen colony. Speaking generally the size of the
dunes appears to decrease as one proceeds from the south to the
north of the district so that north of Madras, though wide stretches
of sand may be seen, high dunes arc rare. At Ennore some small
ones occur making an inroad on ¢mall temples and ruined buildings.

8l. E.g. East of Yadayanthittu Kaliveli, where sand dunes of more than
65 feet are to be seen.
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But the highest ones reaching hetween 46'—50" appear at Sintha-
manipuram. North of this place, till the Pulicat light-house, the
dunes are not important ;: hut three miles north of Coromandel, at
the village Thoppalampalaiyam they become of some importance and
attain heigbts upto 30 feet. At Pungulam about eleven miles
north-west of Pulicat, it forms a hillock, which is interesting in
that the sand is reddish in colour probably due to the action of the
S. W. monsoon carrying red lateritic dust north-eastward, and not
due to the N. E. monsoon for the Pulicat lake is situated north-

east of it.

Except at places where rivers and backwaters join the sea, the
whole coast is a vast stretch of sands, forming probably one of the
magnificent heaches in the world. Frequently, the mouths of rivers
also get blocked by sandbars formed across the mouths, chiefly due
to the action of the breakers. This may be seen beautifully at the
mouth of the Cooumn in Madras, and the bar has to be broken an-
nually during the north-east monsoon to permit a free flow of
water, and to prevent a flooding of the low level regions of the city.
Here the deposition of sand appears to be the result of the building
of the Madras Harbour which impedes the coastal currents, thus
making a beautiful and fine beach for Madras.#

The prevention of the sand dunes from migrating and covering
the surrounding cultivaled ficlds and inhabited regions is an inte-
resting problem. 'This has been fairly suceesstully tackled hy the
growth of various hardy rather xerophytic plants, which bind the
sand either by the roots, or by the roots and runners as: Launea
pinnatifida, Anacardium occidentale, Pandanus, Spinifex squar-
rosus, Ipomea biloba, Cyperus anenarius, Hydrophyllax maritima,
Borassus flabellifer and Casvarina-equisctifolia, which thrive well
in such an ecological environment. The last tree is so important
cconomically in that it forme the chief fuel for the people of
Madras, that large and thriving plantations may be seen over wide

regions all along the coast.

SOILS
Though soils bear a very close relationship to the underlying

geological formations, they appear to have been moved about
to such a great extent. mostly as the result of rather sudden and

82, Vide, rcferences given clsewhere in the paper.
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torrential rainfalls during the N. E. monsoon and frequent cyclones,
that they have been sorted out to some extent, presening the
appearance of sedimentary formations in exhibiting a rough strati-
fication. 'These, no doubt, link the truly sedimentary aeposits
with the truly sub-aerial deposits to be found so widely distributed
superficially in the area.

Generally speaking the soil of the district is poor and sandy
with a general tinge of red or yellow colour. The purely sandy
soil is mostly confined to the coastal alluvium, and this improves
with age, and hence, with distance from the shore, where it becomes
red ferruginous and loamy by intermixture with clay ; the Poona-
mallee and the immcdiately surrounding parts are probably the
best example for this; and the coastal aliuvium here enters inland
in the form of a small bay extending as far as Sittukkadu and Tiru-
mahishai, bounded on the south and south-cast by ihe gneissic area,
and on the other sides either by the older or younger river allu-
vium. The same is truc of a good poriiun of the sou of the Saida-
pet Taluk, which possesses a fairly good soil except in places, where
it becomes alkaline (e.g., along the southern branch of the Adyar
river), or saline (e.g., near the coastal lagoons). Nearer the
coast, the coastal alluvium is so sandy as to be practically useless
for the growth of any vegetation except Lewnea pinnatijida, Anna-
cardium occidentale, Pandanus, Spinjex squarrosus, Ipomea biloba,
Cyperus anenarins. Hydrophylicx mariting, Borassus flabellifer,
Cocos nucijere and Casuarine equisetifolia; all these plants not
only help to bind the sand, but also increase the humic content of
the poor soil, thus functioning as the first colonisers of the plant
kingdom; in addition, the last plunt enriches the soil in nitrogenous
maltcrial, as the result of the wctivity of nitrifying bacteria in its
root-nodules.  Frequently, the coastal sandy arca becomes excel-
lently suited for the cultivation of cocoanut topes; though cocoanut
trees are to be seen right along the coastal belt, special mention
must be made of the S. E. portion of the Madurantakam taluk, se-
parated from the mainland by a depression, called Yedakainadu
or left-hand land, where the best cocoanuts of the arca grow ; they
find an easy and ready market in the district itself. A little {ur-
ther inland the region is so suline, that even these plants find it
difficult to grow; such areas frequently including salt swamps,
have to a large extent been ulilised for the manufacture ol com-
mon salt. In addition to common salt a large number of minerals
which are the result of desiceation of inland coastal lagoons have
been reported as fibrous gypsum, selenite, carbonate of snda, fuller’s
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carth, and ime.®  Here the soil is so peor and the general appear-
ance so desolate that the belt has been compared to the region
around the Dead Sea.  The soile covering the Older Alluvium are
either quartzitic gravelly and mixed with Soda. lime and relatively
[ree from ferruginous mattey, or lateriiic, which may be gravelly,
gritty or sandy. These soils are generally speaking much inferior
to the loamy soils to be described below.  The first type is to be
coen largely in the Conjceveram taluk, covering the high ground
in the north, north-cast and north-west of the town in the form of
an eloneated patch cast fo west weathered from the Conjeeveram
gravel and the latter in the Tiravallur taluk. Though the Tiruval-
Jur faluk recoives the ereatest amount of rainfall in the district,
beins abont 607 oo the averase. yel on account of the poor nature
of the soil, it is no better off than recions, which receive half its
rainfall, but contain rich black coil; but the taluk contains a good
portion of the wooded arcas of the district; this is probably more
due to the rainfall, than to soil vichness. A good portion of the
district is covered by recent allupinm consisting of dusty loamy
soil to gritty or ravely gravelly soil deposited by the rivers Palar
and ite fribvtaries »long thoiv course: a still wider band may be
traced along the Old Palar viver or Vridhakshiranadi starting {from
about ten miles east of Arcot following the Place’s canal. to between
Tiruvallur and Neyveli. till it rcaches the Korttalaiyar and the
Arani or the Narayvanavaram alluvia, and following their course
to almost their present embouchures; one band is also recognised
north of Conjeeveram starting ahbout two miles east of the first
slace and joining with the Palar alluvium near Walajabad; and
thev are also seen along the courses of the Korttalaivar, the Arani,
the Chevar. and to a less extent in the valleys of smaller streams;
i is quite likely the mouth of the 0)d Palar would have heen
situated further inland, and also slightly north of the present em-
houchure of the Korttalaivar with an extensive lagnon or break-
water. The Old Palar alluvial soil is mostly gravelly and gritty.
while the Polar soil is either gritty or finer sand of reddish colour,
frequently passing into lToam or ereyish black o= black clay; the
fast formation is confined mostly to its banks near its mouth east
of Chingleput.

The wide gneissic area zbout 16 miles wide and 26 miles in
length occupying practically the whole of the S.E. of the district.

83. Ten years correspondence on the Resources of India with reference to
Mr. Greenough’s Map of India, pp. 38-51.
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tion& The available amount also may not be large, considering
the irregulay nature of the distribution of the porous sirata, and
the quality and the degree of purity cannot be uniform over long
periods.  Busides, in good many places the water is likely to be
The rate of flow, to il a large depleted well with a

brackish.
be approximately 3 feet in 24

diameter of 20 feel, was found to

hours.

The coastal alluvial regions, on account of their sandy nature,

frequently contain execlient water stored up. These may form
important scurces of goud water, provided the demand is not great
and, for the reasons pointed sut above, it is tapped with caution.
The sandy arcas north of Madras including the Seven Wells, and
the ancient fort Alamparal (Alumparva) in the southernmost
boundary of the district are historic examples.
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got from sinking wells in the prominent faults or fissures and
joints in rocks. Here again, a good and careful geological study
must be conducted before the faults may be recognised.

The regions occupied by river alluvia in the map form ex-
cellent places for getting a large and good supply of water, es-
pecially the valleys of the Cld Palar, the Korttalaiyar and the
Arani rivers. As the coarse to fine sandy or gritty beds are
underlaid by conglomerates of slightly older age, the latter also
form important reservoirs of underground water, bhecause the bed
underlying them appear to be a shaly one of Sriperumbudur age
which is impervious. The lower beds underlying the shales d<;
not appear to possess any important water bearing stratum,; for
a boring at Ennore sunk in 1883 to penetrate into these rocks

struck only a poorly water-bearing stratum at about 213 feet below
the surface.8

The areas occupied by the Satyavedu sandstone stage, as the
Satyavedu region, the Allikkuli region, the Palayanuru region and
the isolated outliers of Jurassic age south of the Palar, as those
to be found near Uttaramerur. around Padiri and arou;ld Velan-
gadu are also areas, where a fairly good supply of fresh water is
available at very shallow depths of 15 to 20 fect: but a greater
depth will undoubtedly be necessary to ensure a perennial supply.

Economic Minerals.

o :'"'f”;“*«-. :

f"“,:‘:¢ . "&;} The economic resources of the region under review are not
: - N very great. Building stones form the most important economic
t ~_‘ m%gferxal of the area; and they consist of the biotite or hornblende
. 1Eneisses, the Charnockites, the laterites and the Satyavedu sand-
g Sfone. The hornblende gneiss is quarried in the gneissic regions
i gt“fvarious places, as near Walajabad ete. The Charnockites
‘.‘.. r ,‘Ee‘;gtensively quarried near Pallavaram not only as building stoar\lre
e - but als.o as road and railroad metal ; they are used as curry::stone:’

\\‘-;_:-.iu ‘ <" pounding-stunes or mortars, road rollers etc; the basic Charnoc:

g kites form very good ornamental stones in building, as they take
an excellent and beautiful black polish looking like black marble
but infinitely more durable and the polish more enduring; hence
they are used as tomb and ornamental stones. Compact laterite o%
the Red Hills region and the areas further westward and those
between the Korttalaiyar and the Arani rivers form also good

88. Mem. G.S.1., Vol. XXXII, pt. I, 1901, p. 51,
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building stones; they have been used in these places for temples,
tank-bunds, tank-weirs, railway stations, Choultries ete. Gravelly
or friable laterite is widely used as a road-metal either alone or
mixed with the gneissic or Charnockite piecces; in the latter case,
it forms a good cementing material. Satyavedu sandstone also
is widely excavated; on account of its easy workability it forms a
good building and ornamental stone: the reddish or yellowish red
colour with an imperfect stratification gives it a rather pleasing
appearance’ it is cut out near Satyavedu, Nagalapuram. Conjee-
veram etc.

Near the coast, as the result of desiccation of backwaters some
surface salt deposits are ecoromically important; salt also occurs in
the form of bitter brine, which is made use of in the manufacture
of common salt; extensive salt pans may be seen in several places
as near Ennore, Pulicat, Covelong etc. Thin beds of gypsum, and
rarely Selenite have been recorded with shale beds in the digging
of wells in the coastal regions.

Sriperumbudur shale beds form a very important pure deposit
of clay near Madras, suitable for the manufacture of good porce-
lain ware; hut plenty of clear, fresh water. which is difficult to
obtain in the area, will be required for its exploitation

Sandy clay is very widely used for brick manufacture near
Madras as in Chetpet, Nerkunram ete.; and fine sand is also availa-
ble in good quantities for mixing with chunam and cement. Plenty
of lamellibranch shells are nbtained in the Pulicat lake and along
the coastal parts south of Madras pits arc dug to obtain them.
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Baleswaram .
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Chetpet
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Kachchur (Cutchoor)
Kadumbattur

Kalahasti

Kalattur

Kalivambakkam (Cullumbaucum)
Kallikuppam (Callicoopum)
Kalway hill

Kambakkam Durgam
Kanattur

Kandalur hill

Kandur (Candoor, Kandoor)

Kanjampattu (Kinjamut, Kinjamuttoor)

Kanjipadi (Conjibuddy)

Kannammapettai

Kannambakkam (Cunnumpacum,
Cunnumbaucum)

Kannankaranai

Kannavaram (Carnaveram)

Karadiputtur ~ (Caradecootoor,
pootoor)

Karai (Corree)

Karaikalani hill

Karunguli hill

Kaverivauk (Cavrepauk)

Kaverirajapuram (Cavitporam,
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Kattupalli

Kattur hill
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Kuppam
Kuttambakkara
Kuttarambakkam (Cotrumbaucum)

Madarpakkam (Maderapaucum)

Madurantakam town
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Mailai hill

Malaipattu hill
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Manjankaranai
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Markkanam
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Melaivaiyavur
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Mettupalaiyam (Motopullum, Molopullum,

Mettapaluyam)
Meyyur (Myoor)
Minjur
Mittanemali (Mittanemalei, Metnavilly)
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Nagalapuram village
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Nagari village
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Narayanavanam village
Nedugunram hill
Nedungal
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Nelvay (Nelway)
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Nemmali hill

Nemmali village
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Neyveli (Nemaly)
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Odappai (Odapei, Odipee)
Olakkur

Ongur

Oragadam hill

Oratti hill

Orattur

Orattur (Qoratoor)
Ottiyambakkam hill

Pachaimalai

Padiri

Padur

Pagalmedu

Palanjur (Panjur)

Palaveri

Palayanuru (Pyanocor)

Pallavaram hill

Palur

Pammal

Pandur

Pandur

Parandur (Parundoor)

Pavulur

Pedda Ganjam

Pennalurupet (Benaloor)

Peripuliyur (Pulloor)

Perumallapatti
naigput)

Perumbedu

Perumberkandigal hill (Perumber hill)
Perumberkandigal village (Perumber

village)
Perunagar
Peruvali
Pinjivakkam

Pondavakkam (Paundawaucum, Paunda-

vaucum)

Poonamallee (Poondamallee)

Porundavakkam hill
Porur

Pravalavaraneswarapuram
Pudukuppam

Pudupper (Poothoopare, Puduperu)

Pulicat village

Puliyur (Pilyur, Pilwoor)
Pundi

Pungulum
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Milk Supply in the City of Madras
By
K. C. RAMAKRISHNAN, M.A.

The problem of milk supply in a city like Madras is an inte-
resting study in economic geography. The location of milk indus-
try catering to a city, to a tropical city in particular, is governed
more by considerations of demand than of the physical fitness of
the area for production. The demand for milk in the Madras city
is growing with the growth in its population, particularly of middle
class families settling down in the suburban and other extensions.
The coffee-habit is growing faster among all classes of population,
though the working class cannot afford to take it with milk, while
among the rest half the milk is generally consumed with coffee.
The majority of the population are vegetarian by faith or by virtue
of economic necessity, and therefore appreciate milk and milk pro-
ducts. Low as the average consumption is, there is a large and
unsatisfied demand for milk.

It is difficult to get a correct idea of the quantity of production
and import of milk in the city or even of the number of milch
cattle actually yielding milk at any one time. The first official in-
vestigation made about 20 years ago! revealed that there were then
1,473 cows and 2,944 she-buffaloes in the 686 ‘registered’ cattle
yards of the city. The number of milch-cattle kept by others, one
or more each for domestic use, was not taken into account, as there
was, and even now there is, no need to register them. In 1932,
the registered cattle yards had increased to 1776 with 3,639 cows
and 4,068 she-buffaloes. According to the quinquennial cattle
census of 1935, of “cattle over 3 years of age kept for milk or
breeding in the city,” there were 3,536 cows and 2389 she-buffaloes.
As per the latest available report of the Corporation of Madras, for
the year ending 31st March 1939, there were 1403 ‘approved’ cattle
yards with 3.850 cows and 5,000 she-buffaloes and 258 ‘unapproved’
yards with 434 cows and 714 she-buffaloes. This does not include

the animals kept by individual households for the supply of milk
for home use. ’

1. A Survey of the Madras Dairy Trade by A. Carruth.
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The Madras and Southern Mahratta Railway is said to have
conveyed in the year ending 31st March 1939 from Guntur and
Nellore districts to Tiruvottiyur (in the northern outskirts of the
city of Madras where all the milch cattle are sold) about 5,000
cows and 7,000 she-buffaloes. It is not known how many of these
milch cattle are taken to districts in the south and west by road or
by mail, and how many stay on in the city. Nor is it known beyond
doubt how many cows and buflaloes, when they get dry, are sent
back to the district from which they came, for a temporary sojourn
until next lactation, or permanently. It was estimated at 500 per
year a few years back, but as a result of the intervention of the
Agricultural Marketing Officer in Madras, the Railway has since
February 1937 reduced the freight for sending back dry cows from
Madras to 50 per cent of the rate for the journey to the city or
Tiruvottiyur. This is said to have induced a thousand more dry
animals to be sent back last year. But even then the number sent
to the slaughter house in the year ending 31st March 1939 is said
to have exceeded 2,609 cows and 3,000 she-buffaloes, so that nearly
40 per cent of the number of milch cattle arriving in the city every
year find their end after one or two lactations. This is indeed a
terrible drain and it accounts for the small number of milking
animals kept at any one time in the city. We are not sure how
many of these are actually yielding milk. Perhaps we may not be
very wide of the truth if we put down 3,000 cows and 4,000 she-
buffaloes as actually in milk every day

The cows are almost all of the Ongole hreed; there is just a
sprinkling of cross-bred cows; the buffaloes, with the exception of
a few hundreds of Delhi or Murree breed, also come from Guntur
district. These animals are undoubtedly the best milkers in this
Province and it will not be an over-estimate if we take the average
yield of each animal per day at 22 Madras measures or 10 lbs.
(1 gallon). The 8,000 animals may therefore account for a daily
output of 20,000 Madras measures.

There is a considerable quantity of milk arriving by railway
{rains from villages within 25 miles of the city, from Trivellore side
(N.W.), Ponneri (N.) and Tambaram (S.). It has been variously
estimated from 2,000 to 4,000 Madras measures. We may take it
at an average of 3,000 measures. Let us note that 20 years back
when the first official survey was made this rail-borne import of
milk was negligible. The issue of cheap season tickets by the
M. & S. M. and S. I. Railways has facilitated this traffic. All the
milk is brought by producers or their agents by passenger trains
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and not consigned as parcels carried by the railways. Most of this
milk is said to reach coffee and other hotels, and in a few cases some
dairies in the city. Practically nothing is supplied to domestic con-
sumers direct, though some city milkmen are found to purchase this
milk at the railway stations.

The Madras Co-operative Milk Supply Union, organised in
1926, and recently equipped with pasteurisation plant, cold
storage, bottling machine, etc., supplies in its motor vans about
2,000 measures per day, out of which three-fourths come from
societies affiliated to the Union and located in villages in the
Chingleput district, and one-fourth is from cows and buffaloes
maintained within the premises of the Union itself at Iynavaram
(near Perambur) or its neighbourhood. We have thus altogether
about 25,000 measures or 100,000 lbs. of milk per dav suonlied and
consumed in the city with a population of ahout 700,000—which
means an average consumption of about 2-3 oz. per head per
day! No account is taken here of the milk products—to a small
extent curds and to a much larger extent butter and ghee—arriving
in the city from far and near. If account were taken of these and
rendered in terms of milk, the rate of consumption might be double,

i.e., 5 oz. per day, which is «till poorer than in northern cities of
which estimates are available.?

The ideal vrescribed for a balanced diet by the authorities of
the Nutrition Research Institute at Coonoor ranges from 15 to 30 oz.
per day—varying with the age and work and other conditions of
persons concerned.? This is an impossible ideal in our country.

2. Dr. N. C. Wright's Report on Dairy Industry in India, 1937.

Consumption (in 0z.) per head per day of

Municipality. o
Milk. Ghee. other milk
products,
Madras . 1-4 0-18 0-10
Lucknow .. 1-4 6-35 0-27
Lahore . 20 0-40 0-01
Agra .. 26 0-42 0-47
Surat . 61 0-75 0-35
Amritsar . 7-3 1-25 2:61

3. Health Bulletin, No. 23, by Dr. Aykroyd.
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For even in England the actual consumption per capita is about
10 oz. only per day. But people there consume a lot of meat and
fish and eggs, which like milk are first class ‘ protective foods’.
In a poor country like ours 8 oz. may be deemed a workable ideal.
The well-to-do citizens of Madras do consume at least 8 oz. per
head of milk, not inciuding the intake of ghee. The middle ciass,
a very composite class, may be taking anything from 4 to 8 oz.
including the milk that goes to the making of ghee. Milk is indeed
the most variable item in the diets of the members of this class.
The working classes consume very little of muk (1-25 oz. on an
average per day) as was revealed by an intensive study of their
Family Budgets collected in the city in 1935.4

The price of milk in Madras, though its quality is poor, is
greater than that of milk of richer quauty sold in London, which
geis its supply of muk from great distances—30 miles and up-
wards—where the cows live in a more natural environment in the
countryside. Not only England, but several other European coun-
tries—notably Denmark, Holland, and Switzerland, not to speak of
Ireland—have splendid pasture grounds and all of them supplement
their natural supply of grass with special leguminous fodder crops
and root crops, which are carefully stored and supplied during
winter when animals are stall-fed, and with oil cakes, mostly
imported. Our city cows get no doubt a richer ration in the stalls
in their milking period in the shape of oil-cakes and pulse husks
than what they could get in the villages at the hands of poorer
farmers ; but it .is often an ill-balanced diet. They get little or no
succulent grass or fodder in any part of the year and most of them
are tied to the cattle shed all through the year, except when they
are trotted out in the morning and evening for milking at custom-
ers’ doors. Perhaps a few cows in the spacious compounds of the
rich are more fortunate ; but not all the rich keep cows in spacious
compounds. Many of these are kept in congested residential
quarters in George Town, in the little cattle yards and verandahs
of pucca houses fouling the air all round.

The vast majority of the cows and buffaloes suffer in the stuffy
hells called cattle sheds in the city, with little more than elbow
space in most of them. The ‘model cattle yards’, built by the
Corporation of Madras, accommodate about 500 animals; but they
are not models that we would advocate. Cows and buffaloes which

4, Family Budgets of Industrial Workers in Madras City by N. K.
Adyanthaya, p. 31.
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have been bred i
the soil is rich inuiir?ll: a?;ilkxareﬁs of guntur and Nellore, where
in the humid ¢l; e climate is drier, cannot thrive well
1d climate and ¢ fes .
the lack of fresh air, f ongested condition of the city. Due to
of them becors air, rgsh waier and grounds to roam about, many
the Unsystemaﬁcp(}))or ﬁglders in ‘the course of a few years and with
in the city, it i of tr?e dmg pract1§ed by the generality of milkmen
animals to)the butcgn‘ eemed wiser to dispose of the deteriorated
violation of the Hi dezs at a 1qw price. This is no doubt in direct
economic pres indu veneration for cows but it is the inexorable
sufficient recosure’ the. cost of maintaining a dry cow without
drives the m‘ninpense in the next lactation in many Cases that
ilkman to turn a deaf ear to sentimental appeals.

M dThfi keeping of cows is a speculative proposition in the city of
adras. The cost of maintenance of a cow in milk, including the
PUI‘?hase of oil-cakes, bran and pulse husk, and the labour charges
works out on an average to 9 annas per day. Interest on capital
C0§t, rent of stalls, and taxes might amount to 3 annas per day per
animal. If the yield of milk per cow is 21, measures per day, it
fetches Re. 1 per day, which leaves a net income of 4 annas per day.
Cow-dung is given away in lieu of conjee or rice water. Taking
8 months as the average period of lactation, the income from milk
is Rs. 60 per cow per lactation. A good milking animal would cost
at least Rs. 100 per head. But when it turns dry, it is worth only
Rs. 30. The lean calf, if one survives, after lactation is not worth
much. There is, therefore, a heavy depreciation which is not made
up for by the net income. A cow does not often pay its way ; the
buffalo is a little better. No wonder, the Madras dairy trade has
been condemned as & bankrupt trade and there is some justification
for all the sleight-of-hand tricks at adulteration by the milkmen,
Buffalo-milk is toned down by the addition of water and sold as
cow’s milk ; milk is warmed and the cream is skimmed off and the

rest is sold as whole milk.

Milk is a comparatively bulky commodity, highly perishable
and inconvenient to carry long distances except in vehicles of th
perfectly smooth-running type on first class roads. Milk "
demanded early in the morning and as fresh as possibl-e I 1 i N
of the extraordinary facility in diluting and adulteratin .m'rllkwiw
well-to-do housewife insists on the milking of the anixgn 11' ’ ;1 :
presence at her house. It is not given to the poor to indu]a l'n h(?r
1ux1.1ry on account of the very limited individual dem: B oot
family, which has to buy what is offered at a I em&nd. of cach
witness, therefore, the unnatural and cruel s e
g ke from b el spectacle of the city

ouse to house and forced to yield i i
its milk
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d tricks practised by the
k even while the cow is
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morning and even
Still, how many of these consumers co
the quality of milk ? The sleight-of-han

experienced milkman in diluting the mil
milked at the house of the consumer can only be detected by the

very wary observer. Eyven when milk is not so diluted, it is not
rich in quality for two reasons. If the cow is milked in more th'an
one house, the first served always gels poorer quality of milk W.lth
low butter fat contents, s0 low indeed that children cannot thrive
on such milk, while the last served gets the milk too rich in fat.
Even if a consumcr gets the entire supply of milk of a cow, the
milk of city-bred cows is inferior in quality because of the total
absence of succulent fodder and inadequate stall feeding. There
is at present practically no pasture ground in the city, though h?re
and there caitle are turned to graze on what are really standing
grounds, Madras is said to have had plenty of pasture grounds
a hundred years back, when the population was far smaller and the
number of animals very limited. Even 40 years back it was com-

mon for most of the gentry in Madras to keep a cow or more each
in their spacious compounds and send them out for grazing in charge
of gervants. But on account of the building activities in the city,

especially in the post-war period. there is practically no pasture or
exercising ground for cattle within the city proper—barring the
play grounds like those on the Island on which we find
& number of cattle are turned. Even cut-grass which is brought
in head loads for some period after the rains is bought more for
horses than for cows or buffaloes, which have to be satisfied with
dry straw. Naturally cattle accustomed to rich green fodder-
grasses and cholam gtalk in their original homes, deteriorate for
want of succulent fodder in the city.

If the dairy industry should be placed on a profitable basis,
the animals maintained in a natural environment with more space
to move about, and insanitary practices inevitable in the keeping
of a large number of cattle within the city done away with, it
is necessary to remove all the cattle outside the city. There must
be a search for vast open spaces round about the city, within a
radius of 20 miles, where on cultivable land fodder crovs could be

raised so intensively as to replace economically the dry rain-fed
paddy and millets raised at present. Lands growing more valuable
crops like wet paddy, plantains, sugarcane, betel and vegetables
should not be disturbed ; but these crops cover only a small area
comparatively. The wastes that cannot be reclaimed for cultiva-
tion by the plough may yet serve as pasture ground or at least

12
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exercising ground for cattle. What is needed is an intensive survey
by an expert committee of the soil, climate, irrigation and other
facilities in the neighbourhood of the city for the raising of forage
crops and the maintenance of milch cattle of the finest breeds.
City conditions offer little scope for better breeding and rearing of
cattle, without which the cost of milk cannot be brought down.

It may be too drastic a step to take—to clear at one stroke the
city of all milch cattle. But this may be done by stages ; the most
congested quarters may first be cleared ; cattle in private compounds
of more than a fixed area may be taken away last. With the in-
creasing demand for house-sites it will only be a natural adjust-
ment. Such removal of cattle has been found necessary in all big
cities in the West. They are contemplating it in Bombay® and in
Calcutta where the evils of city-bred cattle and cruelties inflicted
by milkmen on them are, if anything, worse than in Madras.

There are, however, new and difficult problems which the
shifting of the source of milk supply away from the City is bound
to create. Consumers in the City want fresh, unspoilt, unadulterat-
ed milk at an early hour in the morning so as to have their morning
coffee between 6 and 7. Absolute freshness is impossible as milk
will have to travel 10 to 20 miles. Milking at the untimely hour—
between 3 and 4 a.m.—is relished neither by the cow nor the milk-
man in the village, especially if milking is only a sideline to agri-
culture. Even if milking is done at a very early hour, milk will
have to travel over rough roads, at least until the main trunk road
is reached. This is sure to tell on the quality of milk. And in the
evening when it is much warmer, milk gets spoiled sooner by
transport. Milk does not get spoiled for 24 hours in cooler climates,
but in South India it rarely keeps well for more than 6 hours.
With the best of intentions, therefore, milk may get spoiled in the
local conditions of production and transport. Freedom from
adulteration and contamination can be guaranteed only when there
is a reliable agency to look after the milk from the stage of milking
the animal in the village to that of delivery at a central depot for
mere bottling or canning before distribution or for pasteurisation
in addition, as is done by the Madras Milk Supply Union at
Iynavaram.

5. The Government of Bombay contemplate the removal of cattle sheds
from the city to places like Palghar or Trombay having plenty of grazing
grounds and the formation of a public limited company with a capital of
Rs. 20 lakhs with exclusive rights to sell milk of quality at 100 distributing
centres ; or the municipal corporation will be asked to take up the question
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Pasteurisation and cold storage before delivery are done with
a view to ensure clean and disease-free milk and to keep the milk
in a safe condition for at least 12 hours in our warm climate and
thus avoid too early milking of cows in the villages. The danger,
however, will still be there, if from the beginning of milking in the
village and after taking delivery of milk from cold storage
scrupulous care is not exercised in the handling and conveying of
milk. Pasteurisation will have to be done in perhaps half a dozen
centres at different approaches to the City and not in one central
place. Th's may be worthwhile doing only when practically all the
supplies come from outside the City and not partly from within.
Bulk handling is essential for reduction of costs. If milk can be
transported within six hours after it is milked, it may not be neces-
sary to resort to pasteurisation at all, especially as milk in our
country is seldom used without boiling, though we are told we are
thereby losing some vitamins. Even then a number of depots will
be necessary to collect milk coming from different directions into
the City. It is impossible for individual producers to meet con-
sumers in the City. The best organisation for collection and distri-
bution would be a co-operative organisation like the Madras Milk
Supply Union. Municipalisation of milk supply is an alternative
that has often been canvassed ; but the record of municipal control
of adulteration, not to speak of other municipal enterprises, is not
even as good as that of co-operaiive control and trade. The
Geographical Conference is not the best place to discuss the pros
and cons of co-operative v. municipal milk-supply. But it is neces-
sary to understand the implications of the suggestion to transfer
the source of milk-supply from the City to the rural parts round

_about.



Cinchona Cultivation in India
By
K. N. PasuparThi, B.A, L.T.

Few people perhaps are aware that quinine, the well-known,
pogular and cheap remedy for Malaria in all its forms, is made in
India; and fewer still perhaps know that the Madras Government
manufacture it. There are two {actories both of them, government
f:oncerns—manufacturing quinine and allied drugs. One of them
is situated in Mungpoo on the Darjeeling Himalayan Railway in
Bengal, and the other, at Naduvatam, in the Nilgiris, on the Oota-
camund-Mysore Road. The latter is owned and managed by the
Madras Government and run on a semi-commercial basis in that
the department, known as the Cinchona department, is self-sup-~
porting. The department makes only a small profit, its main object
being to make cheap quinine available to the suffering masses
through hospitals and post-offices.

Quinine is obtained from the bark of a plant which really grows
into a tree, iwenty feet high and more, called Cinchona and named
after its discoverer, Conde del Chinchon, the wife of a Viceroy of
Peru, in South America. She was cured of an intermittent fever
while in Peru in 1638, thanks to the administration by the natives
‘of the powdered bark of cinchona. How the native Peruvians ac-
quired the knowledge of the virtues of this bark is not exactly
known. In 1640 the Jesuits in Spain had the bark sent to them by
their breathren in Peru. And for nearly two centuries, the drug
was administered in the form of a decoction of powdered cinchona
bark, the alkaloids in it not having been “isolated ” till the nine-
teenth century.

The plant was brought to Europe by the Countess of Chincon,
when the surprisingly successful, curative effects of the bark were
noticed. Its uses were soon recognised. A regular and scientific
cultivation of the plant was carried out in the course of the 19th
century in different parts of the world, the most successful of them
being in Java. The Indian piantations, those in the Nilgiris and in
the Himalayas, were considered, about 70 years ago, to be the most
promising and likely to become the world supplier. But, for
reasons not yet thoroughly investigated, India now holds a rather
backward place in the world as a Cinchona-supplier.
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The Java plantations which are owned and managed chiefly by
the Dutch are now the leading world suppliers ; and this pre-emin-
ent position of Java is mainly attributable to the systematic and
scientific cultivation of the plant combined with the hard work of
the Dutch planters.

There are three varieties of Cinchona bark : (1) Ledgerina or
Ledger; (2) Succirubra and (3) Hybrid, which is obtained by
hybridising Ledger and Succirubra. 1 he Ledgerina, largely found
in Sikkim, has a high percentage of quinine content, though it is a
very delicate plant and its successful cultivation is therefore rather
difficult. A good sample of this variety has a quinine content of 7
or 8 per cent, and 12 to 13 per cent of total alkaloids. This plant
flourishes well at an altitude of 3,000 feet, such as in the Wynaad.

The second species, Succirubra, grows at a higher elevation,
above 7,000 {feet. It is a weak, straggling tree attaining to a height
of about twenty feet, largely grown in the Nilgiris, Ceylon and
Sikkim. It is the most important plant cultivated in the Niigiris,
It is more robust than the Ledger, and needs less care. But it yiélds
only about three per cent of yuinine, and seven or eight per cent
of total alkaloids.

The hybrid, on the contrary, is a happy blending of the two
species above-named. It combines the sturdiness or robustness of
Succirubra with the richness of Ledgerina. This is a very popular
variety now. But, for cleanness in extraction work, the chemical
extraction of quinine, alkaloids etc., there is nothing to equai
Ledger bark.

All the three varieties are cultivated in the Madras Govern-
ment plantations. These are féund in three different places: (1)
at Naduvatum, the biggest area, about 1,000 acres being under
cultivation ; (2) at Doddabetta, about 200 acres; and (3) in the
Anamalai Hills, about 600 acres.

Cinchona grows best above an altitude of 3,000 feet, and that
explains why all plantations are in the hills. It requires a cool cli-
mate, in which the contrasts between summer and winter, between
day and night, are not very great. At Ooty, about 7,500 feet above
the sea, the minimum lowest temperature in the shade is about 50
degrees F., the maximum being 70 degrees F. At Naduvatam, 2,000
feet lower down, the minimum is 54 degrees F. and the maximum
66 degrees F. In the Nilgiris, all species make their vigorous
growth during the time when sunshine and shower alternate. They



412 JOURNAL OF THE MADRAS GEOGRAPHICAL ASSN.

grow for two months after the rains cease. The rainfall at Oota-
camund is 44 inches; at Naduvatam, 105 inches. It is about 165
inches in the Sikkim plantations. But the plants are impatient of
stagnant moisture. They require an open, gravelly subsoil, a slop-
ing exposure and a rich loam to dry, clay soil.

Each cinchona plant is previded with a shading tree and the
one selected for this purpose, at Naduvatam, is the Silver Oak. The
plant has to be protected too against heavy winds. Seeds are
planted first, and the small seedlings have to be transplanted three
or four times and carefully nuriured until they attain the age of
two or three years. When mature, the tree is scraped for bark—
that is, after seven or eight years. It is this pretty lopg period of
waiting for returns thai highly discourages mf)st {ndlan plapters
who often prefer growing tea or colfee which yield in two o.r 'thfee
years. This is one of the reasons why private enterprise in (,n?-
chona cultivation is so poor. Want of a proper knowledge of culti-
vation and lack of capital are of course other reasopg The gove‘x:n-
ment has recently investigated the possibilit.ies of mcreg}smg (;lu;
chona cultivation in India by encouraging private enftez:pk?se ?;1
is to be hoped that this encouragement will be soon forthcoming.

Cinchona bark contains principally the Cinchona alkaloi}ds
timated to be about 20V 1n number ; tanmin, userul for

i e es
which are d Cincnona red. In

POSES ; solouring matter, calie
tanning purposes ; and co Zanenon In
oy | others are rejected except Cincnona aikaloids

extraction al
quime Cinchonine, Quinidine

. : i Cinchonidine,
which are known as quinine, ha '
and amorphous alkaloids comprising the rest. 'Lhe most esse.nual
and powertul remedial agent in Cinchona bark is termed quinine.

The Madras Government puts on the marke't Quinine Sul-
phate, the pink powder and tablets sold in Post oiﬁcgs—-—agd other
salts of Quinine such as Quinine Hydrochlorxde,‘ anme Bl—h‘yfiro—
chloride, Quinine Bi-sulphate, etc., as well as Febriuuge agd 1ot'a-
quina, made from residues and used as a .cheapex" substltute' for
Quinine. Totaquina, though made from residues, is made su‘uctly
to the standards laid down by the Health .D'epartment ot‘ the
This contains too more quinine than Febrifuge

of Nations. . i
League It is a standard preparation recognised

and is moderate in price.
by the medical authorities.

The curative properties of Quinine and allied drt'lgs have been
tested and found almost infallible. To a malarial ridden country

like India, the problem of quinine supply is of very grez%t .import-
ance. It is the best drug for treatment: the more quinine, the
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lower the malarial death-rate. In all countries, generally, the sup-
ply is found to be insufficient, and the cry is for more quinine at
lower price. We know that to-day, the Netherlands Indies produce
about 909, of the world’s supply in the mountain districts of Java.

Almost every human disease which shows a tendency to recur
in regular fits or paroxysms is alleviated by the use of quinine.
Hence its value is great not only for treating malaria but also for
neuralgia, whooping cough, ete. It is also reputed to be a power-
ful, though unpalatable, tonic, when administered in small doses.
As an antiseptic for treating wounds and in the treatment of pneu-
monia, it has been found efficacicus too.

To make consumption easier, Quinire is supplied in the form
of tablets. The Madras Government’s factory at Naduvatam turns
out about 22,000 lbs. of quinine every year. Here the production is
limited owing to the inadequate supply of Cinchona bark, in spite
of the purchase of bark from Bengal. Purchase from Java seems
to have been now discontinued.

The need for increasing the production of quinine is acute. It
can be done by increasing the area of cultivation of Cinchona as
well as by increasing the productivity of the areas under cultiva-
tion. The Imperial Council of Agricultural Research in India re-
cently investigated the question of increasing the area under Cin-
chona cultivation. As for increasing the productivity of the areas
and the quality of bark in respect of its alkaloid contents, planned,
experimental work is necessary.

The following figures taken from the Report of the Botanical
Survey of India for 1937-38 explain the position of quinine produc-
tion and supply in India:—

“India’s stock of bark opened with a balance of about 494,600
Ibs., of which Java bark was about 170,100 Ibs. The bark treated
at the Mungpoo factory of the Bengal Government was about
120,050 1bs., yielding about 4.400 lbs. of quinine and 2.000 lbs. of
Cinchona febrifuge. The sale of Quinine Sulphate tablets rose
from 340 1bs. to 2,400 Ibs., the bulk of the supply going to the Pun-
jab. The total revenue realised from the sale of Cinchona pro-
ducts was about Rs. 4,48,100. The year opened with a total stock
of about 1,30,940 1bs. of quinine and ended with 1,12,560 1bs.”

The two Indian factories, that of Madras and the other of
Bengal, supply quinine to hospitals, jails and post-offices in India.
Still, imports of the drug have to be made to meet the increased
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demand. A successful industry, by private enterprise, would be
the best solution to the problem.

In Java, both the climate and soil are peculiarly favourable
to the cultivation of Cinchona with a high percentage of quinine.
So Java will always hold its own against India. In the world to-
day, there are about twenty quinine factories, about a dozen of
them being in France, England, Germany and Holland put to-
gether; 4 or 5 in America; 2 in India; and 1 in Java.

Now, Iadia has been given 2 liberal supply of this invaluable
drug-quinine, at a vemarkably low price: the post office sells a
packet of 20 tablets for five annas. The working of the Indian
plantations has given emplcyment to numbers of poor people. If
enterprising Indian planters who own sufficient capital and com-
mand the necessary knewledge of the subject come forward to in-
vest it in Cinchona cultivation in India, there is bound to be a pros-
perous future not only for themselves, but also for the millions of
poor people in India to whom the quinine tablets, cheap as they are,
are still not within easy reach. The Government of India must
do all it can to encourage private enterprise in Cinchona.

Muslim Contributions to Geography

Naris AuMAD.

(Lecturer in Geography. Muslim University, Aligarh).

Greek and Roman contributions to Geography reach their
high water mark with Ptolemy, and it would not be too much to
say, that with him the story of ancient discovery comes to an end.
Books in Greek and Latin ceased to have more information and
gradually the Dark Age of Geography set in, with a negation of
the Spirit of inquiry which generally characterises the early centu-
ries of the Christian era. The pagan Greeks and their intellectual
attainments failed to find favour with Christian Savants and later
under the shadow of the proselytizing zeal of the Great Constantine
things worldly ceased to charm the human mind. In short, early
Christian teachings deliberately avoided pre-Christian Geographical
theory. In the words of St. Ambrose “to consider the nature and
position of the carth does not help us in our hope of the life to
come.”

The introduction of new extravagances began to replace the
so-called pagan views, the ead of the world was freely anticipated
in 1000 A.D. and the sphericul shape of the earth and the existence
of antipodes were subjects of ridicule. Monk Cosmos carried these
ideas to their logical conclusion by entirely refuting the pre-
Christian view about cosmoegraphy (astronomical geography) in
his work “Christian Topography”. His carth was flat, rectangular,
and oblong, twice as long from East to West as from North to South.
and was surrounded by oceans.  In addition a high mountain rose
in the north behind which the tiny sun played hide and seek to
bring forth day and night and then, heyond the unknown of the
vast oceans lay Paradise! Thesc conceptions about the earth re-
mained the fundamental teachings of what we can call the ‘School
of Violent denial.’” It is in fact against such a background that are
to be judged the merits of the Geographical works of the early
Muslims who rekindled the spirit of Classical Greece, nay carried
it a step further in enriching geographical thought.

The Arabs were indeed the heirs of that Hellenistic Culture,
for which a way was first opened by the conquests of Alexander
13
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3?jc:2h;§ihze§:$§ ;o wideg/ di.ffused throughout the eastern. pro-
of the Grook 1t oman Empire. Nearly all the deeper wisdom

ought became handy to the Arab-speaking world
bec:ause works of noted authors were translated. And thus the
heritage of Classical Greece helped to enrich a new civilization.
Arnold very aptly remarks “Western Europe is apt to view the
M.uhammadan world as something entirely remote from itself ; such
a judgment leaves out of consideration that both the Christian West
ar.ld the Muhammadan East are in many respects heirs of the same
vivifying cultural influences and that Islam in the ultimate analysis
of its civilization reveals itself as the aftermath of Hellenism in
the East.” The translation of Ptolemy in fact laid the foundation
of that Geographical Science which the Muslims carried so far.
Above all, geography formed part of that broader learning which
was often cultivated for its own sake and displays so much balance,
sanity and accuracy based on observation of actual facts.

The rise of the Prophet Muhammad is one of the most stupend-
ous events in history. He appeared at a time when the Persian
and the Byzantine Empires were exhausted by a prolonged conflict.
The Arabs became the upholders of a creed which united them.
In addition, attracted by the love of riches and spoils awaiting
them, they raised the structure of an Empire the equal of whic;
had not been seen. On the one hand it touched the borders of
China and on the other it was washed by the waves of the Atlantic
a distance of some 7,000 miles. Further, Islam seems to have’
given the Arabs a pyschological impulse to diffuse their culture
The behest of the prophet “Go unto China to acquire knowledge »
explains the strong urge to visit far-flung areas. An extensi\;e
commercial activity and the vastness of the Muslim world offered
unlimited scope for the increase of knowledge.

Two things must be borne in mind in connection with the
scol.)e and 1he influence of Muslim Geographical thought. Firstly
their contribution was not only immense but reveals a distinci’;
advance over Classical achievements generally. Secondly, it influ-
enced Europe perhaps only indirectly and in a limited s;nse be-
cause of the prejudices and ignorance of contemporary Eu;'o e
which was accentuated due to the long-drawn conflict between ‘31’
Cross and the Crescent. ©

Taking the Muslim contributions ¢

. . i o Geography ags "

Is convenient study to resort to a fourfold division (1;i ghOIe' N

tive Geography, (2) Advancement of Geographical concee;tc' o
ions
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and geographical interpretations, (3) Astronomical and Mathe-
matical geography, (4) Cartography.

Descriptive Geography can be taken 1o include a detailed
knowledge of various places and countries of the world, along with
the descriptions of the ways and lives of their peoples. In addi-
tion to Roman knowledge of lands and scas the Arabs were better
acquainted with four other regions, hitherto only vaguely known.

Strabo and Ptolemy’s knowledge about the regions round the
Caspian Sea and the N. E. of the black Sea was very scanty. Pliny
regarded the Scythians as cannibals, while Ptolemy’s Sea of Azov
extended upto the site of present Moscow. The sea of Aral was
not mentioned at all. The lake of Khowarzm (Aral) is represent-
ed on a map of Khalif Al Mamum’s days for the first time. Many
expeditions were sent in this direction from Baghdad. In 1921
Tbn Fozlan visited South-Eastern Russia and leaves the first relia-
ble account of the area. After this numerous Arab traders follow-
ed in this direction, went from S. Russia to Poland and extended
their trading activities to Scandinavian countries. The evidence is
borne out by the fact that in Sweden alone more than 30,000 Arab
coins have been collected.

In those early times, the frequency of typhoons and the danger
of the pirates were positive menace to sea ventures in Far Eastern
Waters. The Roman trade with South-Eastern China was directed
through the Burma-Yunnan route and their knowledge about
Malaya and East Indies was inaccurale. Ptolemy had supposed
that South-Eastern Asia extended westwards in the South, to join
with Africa, thereby making the Indian Ocean a landlocked body.
Undoubtedly, Arab and Persian maritime activity had been ex-
tended to Chinese waters hofore the advent of Islam. But with
the rising tide of the new religion the Prophet wished his message
to he taken to China. Arabs thus reached Canton, huilt a mosque
and founded settlements with Chinese goodwill.  The first accounts
about these regions are those of Sulaiman the merchant and Abu
Zeyad also known as Hasan of Sirvaf. in the second half of the 9th
Century. Later on, Ibn Battuta’s remarkable travels gave much
information in this direction.

The Greeks and the Romans had frequented the East African
coast and the former had also founded coastal settlements.  But
their activity was largely confined to the littoral portions. Muslims
not only claim many maritime adventures in these seas but also
seriously undertook inland penctration upto the coast of modern
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Natal. The adventures of Sindbad the cailor are very largely con-
Fern?d with exploits off the African Coast. No doubt much of fact
1s mixed with fiction in the narration of such events, but a great
deal of knowledge about these lands was forthcomi-ng.

Roman “Africa” largely meant Mediterranean Coastal regions
plus the bordering desert fringes and Egypt. Soon after the con-
quest of Egypt the Arabs penerated into the Sahara, explored
Sudan and established {riendly relations with Habash (Abbyssinia).

B In fact such vast expansions in the knowledge about descrip-
tive geography, were possible—among other factors—on account of
extensive commercial activity, political and spiritual dominance of
the Muslims and the remarkable achievements of intrepid travel-
lers like Ibn Fozlan, Alberuni, Ibn Haukal, Masoudi and Ibn Bat-
tuta and seamen of the calibre of Sindbad. The annual congrega-
ti'ons at Mecca provided vast opportunities for the exchange of
views, story-telling and narration of events, when thousands of

Muslims from different climes )
gionists, nt climez and far-off lands met their co-reli-

f The Arab.s did‘ not only increase the geographical knowledge

o ne\.;v lands in Asia and Africa, but what is more creditable the
](;ontrlbuted to methods of geographical interpre .
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. \'/'alu.able Muslim contributions in this connection grew out of
t(Be: rich intellectual pursuits of the period of the Abba%i(i d\(f)xr to
¢ asty

annu Abbas). An account of the works of some loadiné g;o3
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graphical writers of this age is of enormous interest. Ibn Khurdad-
beh is one of the pioneers of Arab Geography. He was a chief
post-master who compiled his hook “on Routes and Kingdoms’ in
850. This work though steeped in the tradition of the ‘ Ptolemaic
School’ is useful in giving a summary of the trade routes of the
then Arab world. Unfortunately the descriptions are coloured
with fabulous story-telling. His works provide us with descrip-
tions of such distant lands as China, Japan and Korea. Yakouti

. wrote about 900 A.D., his Gazetteer-like compilation, “The book of

Countries,” giving details and names of numerous places and their
distances, but what is more important he relates a series of facts
based on physical aspects, explaining the human geography of
many areas. Because of his industry and accuracy Yakouti is
sometimes regarded as ‘he father of Arab Geography.

The next great figure is that of Ibn Haukal who travelled far
and wide for over 30 years (953-88 A.D). He wrote a compre-
hensive account of his journeys and furnishes a geographical, poli-
tical and economic account of the vast domains of the Islamic
Khalifate. Ibn Haukal's geographical conceptions were based in
his own words, on “Geography heing a science which interests
princes and peoples of all classes.” Istakhari the merchant travel-
ler and a contemporary of Ibn Haukal compiled his “Book of Cli-
mates.” Masoudi remains an outstanding Muslim Geographer and
like several Arab Savants his writings are based on sound personal
observations. He tramped all over the known world from Spain
in the West to Turkistan in the East. while Sofala, Zanzibar, Sind.
China and Madagascar all are mentioned by him.  Sir Percy Sykes
regards Masoudi's encyclopaedic works 1o be of a very high order.
His book ‘Meadows of Gold and Mines of precious stones.” is an
application of geographic principles to history. Masoudi’s map of
the world was compiled in 956 A.D. Bu Ali Sina of Bokhara, the
Avecenna of Europeans, thoush noted for his philosophic learnings,
was also a keen student of Geography. According to Howarth, he
can perhaps be credited with ideas as to the elevation of mountains
by folding and their sculpturing by crosion and also the long
period necessary to such processes which appear almost to antici-
pate modern physingraphic studies.

Idris (1099-1154 A.D.) is familiar to Europeans because he was
a native of Spain and spent his later fruitful years at the court of
King Roger II of Sicily. He was a product of the great Cordova
University, early acquired a ‘wander lust’, iravelled through Africa
and Asia Minor, visited the shores of France and England and
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ultimately settled down in Sicily. He made a celestial sphere and
a map of the world in silver for King Roger and later wrote a des-
cription of the world based on the reports of observers sent out by
Roger. Among Arab Geographers his knowledge about Europe is
fuller and his navigation Charts reach a high level: Yakouti (1179~
1223 A.D.) of Merv wrote his ‘dictionary’ providing descriptions
of vast and varied arcas with remarkable accuracy and Abul Fida
(1273-1331 A.D.) was the author of a useful ‘Geography.’

An account of the development of geographical learning re-
mains spiceless and incomplete without a mention of the wonder-
ful travels and writings of Ibn Battutd (1304-78 A.D.) who was
born at Tangier on the North African coast. His momentous tra-
vels lasted for over 30 years till a young man of 20 grew into an
old man of 50. His three great journeys extended to over 75,000
miles and took him to East Africa, India, Malaya, Archiplelago,
Syria, Arabia, Asia Minor, Caspian and Black Sea areas and Spain.
Finally he returned to Fez in Morocco and dictated accounts of his
wanderings, which are certainly the most remarkable ever com-
piled. They contain a mine of Geographical information. It is a
pity that contemporary Europe failed to benefit from his wisdom

due to its ignorance.

But it is with Ibn Khaldur, that great master, that scientific
geographic interpretations reach their high water mark. Un-
doubtedly he was the greatest historical thinker of Islam and his
‘Universal History,’ has few equals in intellectual compilations.
Ibn Khaldur (1332-1486) worked at Tunis. It is to his Introduc-
tion to ‘Universal History’ that geographers are greatly indchted.
He was one of the early pionecrs of Social Science and his attempts
at correlation of environment with human activitv, contained in
the Intro'duction, entitle him to be called the forerunner of later
geographical thought in the 19th Century. His geographical ac-
“He attempts to tracclz (:i arflfd pistery: n the words of Hozayer
local environment upon t; ) GCtS. of both climatie con'd.itions al}d
ferent peoples. He ’g‘ t ‘}3 physical and mental qualities .Of c.hf-
manner. Ibn Khaldu:a ]S h? whole subject in a modern SCIEP;Iﬁc
tion of different modes ‘Zfscl)'fmaugux:at.ed zzn ° lementary 018;51t (;:
calls Badyia (land of’ no ldg-, by distinguishing between wha led
ife). To this study he maA ic life) and Hadar (place of sett'e
; : 3 adds many remarks on the type of habitat
in the Badyia, and the ce . . .
and development of th “b ?gr?phlcal factors which affect the rise
e “City.” It is in such remarks, scattered in
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his Introduction, and in most cases suffused by his sociological
studies, that lies the interest of his work as a proto-type of modern
human and social geography.

It is regrettable that such scientific traditions were discarded
by Muslims in the midst of the general decay which engulfed
their culture and learning. And it was no less unfortunate that
through deep-rooted prejudices the Baleric and Germanic Schools
of Mathematical and Cartographical development in Mediaeval
Europe, failed to be influenced by Islamic descriptive and social
geography. Thus followed many centuries of retrograde geogra-

phical conceptions.

In the sphere of Astronomical and Mathematical Geography
the Muslim contributions show a distinct improvement over Greek
and Roman sources. Arabs being the children of the desert were
naturally much interested in astronomical observations and their
contributions in mathematics are bright. The spherical shape of
the earth and its rotation and revolution were common accepted
facts at the Universities of Cordova, Seville and Baghdad. The
use of the Compass was perhaps wide in maritime activities, the
Sundial was further improved and the representation of latitudes
and longitudes was a common features of maps. The Tower of
observation at Seville still stands as a monument to the urge for
accuracy in the study of natural phenomena.

Muslim Cartography failed to attain high standards because
of the Arabs’ love for decoration. In many works the picturesque
is preferred to the accurate. In general representation of the world
on a map, the older Greek and Babylonian conception of the engird-
ling ocean returns because of the increased Arab maritime activity
taking them to wider oceans. The Ptolemaic conception of a land-
Iocked Indian Ocean disappeared and a vague idea of the vastness
of the Pacific and the Atlantic Oceans tempted them to revert to
the recognition of a surrounding expanse of water.
Eur;eert;:g,;irnfdxirz :fe:ﬁects,‘ in pure Cartography, Medieaval
' e Arabs, but elsewhere the latter were
undisputed masters.
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Physiographic Divisions of India
By

Pror. M. B. PiTHAWALLA,

Karachi.

Last year, in the Discussion Paper read by me on “ The Need
of Uniformity in the Physiographic Divisions of India ”, before the
Lahore Session of the Indian Science Congress, I proposed a tenta-
tive scheme, which, for some reasons, was not accepted by the
Members present. As the discussion was actually held under the
joint auspices of the Sections of Geography, Geology, Physics (for
meteorologists), Botany and Zoology, it was intended that with the
help and co-opcration of all the Scieutists concerned, some kind
of aggreement would be arrived at. But the criticism, passed at
the meeting, appeared to me to be one-sided, and, for want of suffi-
cient time, was brought suddenly to a close.

Subsequently, therefore, I distributed printed copies of my
Paper among some competent Indian and foreign geographers and
I have now obtained their opinions. They have, without an ex-
ception, welcomed the principle of dividing the country physiogra-
phically as suggested by me and sceepted the fundamentals of such
a division, viz., geologieal structure (incloding economic resources)
and history of erosion (including climate), due regard having
been paid to the prominent topographical features. They
have agreed wupon rejecting all mixed, political and other
artificial criterea for it. Unscientific notions about the so-
called “natural” regions of India have been discarded and
the idea of limiting the geographer, in a precise and specific
manner, to geomorvhological considerations in the first place. while
producing the chiefl divisions, has found favour. Over such scien-
tific and logical divisions of the country, all matters relating to
climate, natural vegetation and even human settlement must drape
themselves completely and io the satisfaction of all other advoeates
of allied sciences.

Geomorphological Data.

The disagreement which prevailed among my critics, was
really in regard to the matter of details, the manner of approach
14
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and the lack of geomorphological data to work upon. But I con-
tend that in the numerous Records and Memoirs of the Geological
Survey of Iadia, there is really enough and precious material re-
garding land-forms, types of topography etc., for us geographers to
sift from. In fact, T found the material in connection with my
studies of the Indus Bosin very reliable and useful. It is neither
necessary nor possible for us, at this stage, to explore the whole of
India from end to end, but it is enough for our purpose to know
the history of erosion and subaerial denudation and to describe as
fully as possible, the land-forms.

Aerigl Reconnaissances

What would indeed be very valuable and creditable to us,
Indian geographers, in this connection of regional surveys in India,
is aerial reconnaissances. It would really he worth our while to
‘resurvey’ our land from the air and to check the data secured
from geological surveys in the past. With a camera and 1 inch
topographical survey maps, now obtainable in our country, it is
possible to visualise much excellent local material, to supplement
our literary and cartographical knowledge. Amateur pilots, who
are friendly, should be our bhest friends now to help us to collect
more and more geomorphological data.

Thus it is possible to supplement the work done by the Sur-
vey. Such an experience and personal knowledge of local geogra-
phers, who live within certain regions, would be most welcome to
us in solving certain difficulties involving local problems while fixing
the actual boundaries, minor divisions and sub-sections. Thus a
large step forward can be taken by preparing at least a Map of
India, showing the physiographic regions, at any rate.

In the light of the ahove facts and considerations, I have now
prepared a revised edition of my Paper and the Map, especially with
regard to (1) the more important Provinces, and sections. (2)
their nomenclature and (3) the mode of numbering them. As
before, minor geographical peculiarities have been subordinated to
the main features. At the same time, I have made corrections of
certain errors, that had crept in, and additions of facts, in further

support of my scheme.
Alterations made in the Scheme

Extra-Peninsular Mountains~—In the Western Highland Pro-
vince, the Kirthar-Suleiman ranges are considered as one and con-

tinuous.
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The Kashmir Valley is renamed the Dun Section, as it is a typi-
cal Himalayan Dun, as a result of thrustfaulting.

Instead of taking a frontier (i.c. political) section by itself, I
have included the Potwar region in it, as it is related to it, and
" given the whole the name of the Potwar Section.,

The Eastern Hizhlands:  Tn dividing this region, some details
had been mixed up. c.g. Shillong plateau, made up of crystalline
complex, a horst 5o to say, between the Himalayas proper and the
folded Tertiary rocks of Assam and Burma. It has, really speak-
ing, a veneer of undiflerentiated Tertiaries covering parts of Assam
and merging into the Burmese Yomas. The Irrawadi Basin is a
most convenient physiographic region in these parts with all their
precious mineral oil wells. And lastly, the Shan Plateau again is
another block of Archacan rocks, scparated by plains, valleys and
lakes. (A separate map of Burma with its own divisions would be
better still).

Indo-Gangetic Plain.—In the Upper Indus Valley, the two Sec-
tions required are : the Doab Scetion of higher (Bhangar) ground
cut up by the Punjab rivers and the Punjab proper of low lands
(Khadar) upto the junction (Panchnal) of the Indus with the Five
Rivers, from where the Lower Indus Basin should be really marked.

In the Upper Ganges Valley, the Doab Section is re-named
Jamna-Ganges Doab and in the Lower Ganges Valley, the Sec-
tions are marked as the Brahmaputra Valley, the Old Ganges Delta
and the New Ganges Delta.

The Peninsular Area.—This area is somewhat overhauled. The
two coastal strips are not treated as separate Provinces, but as ihe
shore-facies (Sections) of their respective structural Provinces.
viz., the Konkan Coast belonging to the Deccan Trap Provinee and
the Malabar and Coromonde! Coast lands belonging to the South-
ern Plateau. Kuthiawar, consisting ol threefold region, with the
important Rann of Cutch and the Norihern Plain of Gujarat, is
separated and called the Western Peneplains.

Several Sub-Sections have been pointed out in the Provinces
of North-Eastern Foreland (as a complex group of denuded rocks)
and the Southern Plateau (mainly consisting of Crystalline Com-
plex), to satisfy the noeds of botanists, meteorologists and others.

Thus to the minor divisions and Sections, previously made, I
have added some 29 Sub-Scctions, leaving room for more to be
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formed by local geographers and the scheme is made comprehen-
sive, so as to give ample opportunities to them to consider the claims
and requirements of all departments. Once these divisions are
settled and the Map is completed, our next step will be to try and
fix the boundary lines actuaily on the surface. p

Revised List of Phuysiographic Divisions of India
(1) EXTRA-PENINSULAR MOUNTAINS.

Province I. Western Highlands.

Section A. Kirthar-Suleiman Mountains.—Barren mountains
nearly 6,000 feet high and consisting of folded Tertiary rocks. The
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monsoons do not reach herc, and there is little soil left on top.
Subaerial denudations considerable, forming small plateaus. In-
land drainage. Coal seams found within the re-entrant angle
between the two ranges.

PHYSIOGRAPHIC DIVISIONS OF INDIA 427

Section B. Kobhistan Section—Lower ranges with slightly
more rainfall including winter showers received from western de-
pressions. Subaerial denudation is greater with the resulting broad
anticlinical valleys in which a little soil is available for grass to grow.
Many hot springs due to fractures in the folds of rocks. Typical
dryland topngraphy of limestone country. Some chances of mine-
ral oil deposits.

Province 1. Greater Himalayas

Section A. Northern Himalayan Section—Snow-covered
mountains with very high peaks, e.g.,, Mt. Everest, K2, Kinchin-
jangha, Nanga Parvat, Nanda Devi. Highly fossiliferous sediment-
ary rocks from the Paleozoic to the Eocene age. Complex geology.
Older rocks are exposed due to action of glaciers etc. The
leeward side merges into the Tibetan plateau. Stages of flora and
fauna. Sub-Section (a) Tibetan borders.

Section B. Southern Himalayan Section.—Wetter parts of the
mountains receiving the full force of both the monsoons. Forested
areas. Sources of most of the Himalayan rivers. Newer and highly
contorted rocks outcrop in some places.

Province 1II. Middle Himalayas

Section A. North-West Dry Lands. Hot and dry region, very
cold winters. Marine rocks are exposed.

Section B. Dun Section.—Lying between high ranges of
mountains, 15,000 to 20,000 feet high. Kashmir a most beautiful
Dun or valley, strewn over with lakes and glacial materials, Cut
by the Jhelum river. Mountain passes on all sides. Forests on the
windward side with rainfall about 25 to 30 inches. Very good
mineral resources including coal. Other Duns are Dehra Dun etc.
Sub-Sections (a) Indus valley, (b) Jhelum valley.

Section C. Himalayas Proper.—Snowline 16,000 feet. Highly
folded. rocks with thrust faults.  Crystalline, metamorphic and
Purana rocks with granite intrusions. Unlimited resources.

Province IV. Sub-Himaiayan Region.

Section A. Potwar Section.—Largely occupied by the Rawal-
pindi country, cut by the Scan valley. A crumpled geosyncline.

Sub-Seciion (a) The Salt Range, rich in minerals including
rock-salt and oil.

Section B. Siwalik Section.—Outer Himalayas, intervening
between the Middle Himalayas and the Indo-Gangetic Plains. Low
flat hills, 300 to 500 feet high. Tertiary fluviatile deposits. Area
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Section C. The New Ganges Delta.—Eastern parts of the delta,
full of marshes, enclosing swampy islands. Rather unhealthy parts
which are under water during floods, Mangrove swamps, calle(i
Sunderbans, holding up silt and sand. Sub-Sections of (a) the
Damodar valley and (b) the Meghna valley are possible,

(3) THE PENINSULAR AREA.

Province 1. Rajputana Uplands.

(Parts of the oldest but the most
highly denuded mountain system),

Section A. North-western Section.—Sandy waste.

A rolling
plateau. Poorly watered. Includes Marwar, harbouring migratory
people.

Section B. Mewar Plain—Morphologically varied plain, irre-
gular and gnessic in character. Outcrops of Dharwar rocks with
rich mineral deposits, e.g., mica, marble, beryl, steatite. Heart of
Rajputana. Relic of the ancient gigantic mountains, down which
even glaciers flowed in Permo-Carboniferous times, Now a great
synclinorium of tectonic origin. Sub-Section (a) The Aravallj
Hills.

Section C. South-eastern Section,
triple plateau of concentric scarps of
diamond deposits.

—Pathar and Uparmal. A
Vindhyan sandstones. Rich

Province II. Deccan Trap Region.

(Mainly consisting of the Deccan
trap rocks, differentially denuded
and decomposed in parts)

Section A. Central Indiq Tableland.
forming part of the Narbada valley in th
mountain. Flat hill-top to .
dhyas.

—Basaltic lava rocks,

e south and the Vindhya
pography. Sub-Section (a) the Vin-

Section B. Western Ghats—Hi

ghest parts of the denuded
tableland. Maximum height 5,000 feet. Full of Deccan lavas and

bearing the brunt of the SW. monsoon. Good rainfall with forests
on the windward side. Little disturbed by earthquakes. Flat-
topped hills and intervening tableland, cut by river valleys. Sub-
Section (a) Forest area. (b) Narbada valley.

Section C. Bombay Deccan—Leeward side of the Ghats
mainly. Less rain and thinly populated. Re

gur or black cotton
soil is the lava product.

Laterite caps here and there, prominent
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in the Tapti valley, through which th.e monsoon penetrates. Sub-
Sections: (a) Laterite caps (b) Tapti valley. N
Section D. Western Peneplains.—Show suvrfalces ofR?rrllc;er;;
and recent peneplains with complex s’fructural geo ogy.d 5 gt; ‘
Deccan Trap, folded Jurassic, Cretac'eous ap . ertia .y
ArChaean,d' in vast shore facies of post-Tertiary age n Cufnch
rofiksl’{:trll')i;rfar Effcets of marine denudation prominent.f }Ellly
- ble _Seoctions: (a) Cutch—Outcrops of older
R u?i?fci‘k')y %23 Sailﬁtial traEct)s. A shallow swamp in the
rocks su“:m on and a sandy desert in the dry season. Has suffer-
od uphe: sei‘sond subsidence due to seismic movements in the past.
o upheavfa : d part of the deltas of the Old Indus and the Hakra
PrObf"bly Oli)meKilt‘hiuwar. A similar block separated from the
Ofvsmdi'ate;u) by a peneplain of the old Aravallis. Has a‘c?a%ta]
gl'air; f))f Tertiary origin and with some good ?ox‘ts. G(}cl;ts(xu]é;i‘ii
largely consisting of the shore facies of the Western .
cotton soil.

Section E. Konkan Coast.—A Pacific typct of' coast‘ larfld.‘ S;rfx;ll}l)
soil suitable for rice cultivetion. Nearly 169 11‘10;1%”0 tia there.
A plain of marine denudation with rocky spurs here an
witIl)l raised beaches or submerged swampy areas.

Province 1II. North-Eastern Foreland

(Complex groups of denuded rocks
ending in a block of old Archaean
rocks at the eastern end.)

Section A. The Mahanadi Basin—Archaean gneisses anld
schists of Bundelkhand, Cuddapah—Vindhya roci{sB 'ﬁf Bélf:;,:,fft;
ana rocks, coal and iron deposits of Bihar. ot
d and Gondwana rocks, coa . : .
1(:? atrllle double monsocon. Rainfall 40 to 60 inches. End‘s 1nd.?m
alluvial fan of the delta and the lake Chilka, the largest in India.
Luxuriant vegetation. Sub-Scction (a) The delta.

Section B. The Godavari Basin.—Gondwana system 9f x;)ck)s
with coal and iron deposits. Less rainfall here (30 to 40 mcf es t
A rift valley with sand-banks cultivated. The Naggur orels
plateau with better soil and scattered villages of primitive people,
suitable for a sub-section (a).

Section C. The Eastern Ghats.—Not worth the name, as t.he
rocks of Archacan origin are highly and unevenly dem.Jded. Rain-
tall 60 to 80 inches due to the double monsoon. A rolling land of

15
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the Inselberg type with isolated hill ranges, ending in an extensive
deltaic plain again.

Sub-Section (a) Forest Belt.

‘ Se-ction D. Golconda Coast Shore facies of the Eastern Ghats,
including the deltas of the Mohanadi, the Godavari and the Krishna
rivers.

Province 1IV. Southern Plateau.

(Ancient Archaean mass of rocks.
A rolling plateau, an Inselberg with
reddish soils. essentially dusty in the
dry season.)

Section A. Cuddapah Section.—Rocks of the Cuddapah and
Vindhya ages, a crescent of thin rocky soil, forming Sub-Sections.
(a) Krishna basin and (b) Penner valley. Horizontal flat hills.

Section B. Bellary Section—Leeward side of the Ghats. A
scrubland. Rain shadow area with scanty rain. Good cotton soil.
Lower levels of a gently sloping plain.

Section C. Nilgiri Hills~—~Dharwar rocks with rich mineral
deposits Mica, gold, manganese ores. Forested owing to good rains.
Mountain slopes for tea plantations. There are also terraces and
water-falls. The Ghats arc cut up by the big Palghat gap, the
valley of a lost Gondwana river.

Section D. Tamil Section—Archaean rocks of considerable
denudation. Gneisses and schists. Double monsoon and good
cultivation in the valleys of the rivers. Sub-Sections: (a) Palghat
1gap, (b) Tambraparni valley, (c) Palar valley, (d) Cauveri val-
ey.

Section E. Malabar Coastland.—Shore facies of the Southern
Plateau with belts of sandhills, lake lagoons, foot-hills and hill-
slopes. Alluvial plains, cut by short and rapid rivers. Heavy
rainfall of the S.W. monsoon. Cocoanut trees grow. Rice land.
Few natural harbours.

Section F. Coromondal Coastaland.— (Carnatic.) Broad, flat
plain rising from 1000 feet and reaching the east coast. Parallel

belts from the Ghats to the delta of the Cauvery, and other river
deltas. Marine denudation is abundant with resulting platforms.

Summary

Thus the whole of India is first divided into 3 Major Divisiong
which are again divided into 15 Provinces, subdivided int 4SS -
tions and 29 Sub-Sections as under : — oo
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Major Divisions, Provinces, Scetions, Sub-Sections,
marked marked marked marked
@, @), 3 L II, 11 A, B, C (a), (b), (c).
1) 5 14 8

2) 6 12
3) 4 18 17
Total. 3 15 44 29
Conclusion

The problem of dividing India suitably and with a view to
serve all purposes, economic and others, is getting increasingly
urgent. It is the business of Indian geographers to guide the
country in this manner. Without their collaboration and co-ordi-
nation of researches, there will be a great loss. Various proposals
have been made for dividing the country suitably, but the method
of physiographic division is the most suitable for all.

For instance, there is the redistribution of the political boun-
daries of India demanded by the people according to languages.
Commenting on certain dynamic problems of India, Dr. A. Geddes
said last year. “In view of the burning interest in peninsular India
in the question of ‘linguistic provinces,” it may be well to mention
certain related problems. The relation of language. of religion, and
of other criteria of culture, not only to cach other but to economic
distribution can undoubtedly be clarified by conscientious use of
geographic method. In Southern India at this time when few re-
gard the internal political boundaries as either economic, just or
final, I was struck by the rarity of any discussion of possible econo-
mic provinces. The concept of the region and even the word is
rarely met with. I have little doubt that, as the mapping of im-
portant distributions proceeds without slavish adhesion to existing
political boundaries, geography can do much to guide the reforma-
tion of her internal political frontiers.”  No doubt the Madras
Geographical Association has made a good beginning with local
and regional problems. Had we but succeeded in making a satis-
factory division of India to serve such purposes, we, Indian geogra-
phers, would have got greater credit than what foreigners have
heen able to give us. In our efforts to do so, we are really helped
by nature. When we know. for instance, how well the Province of
Western Peneplains, proposed by me, includes all Gujarati-speaking
people and the Deccan  Trap Province all the Marathi-speaking
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people, the hope of making a division of our country physiographi-
cally to meet all our requirements could be fulfilled at last.

Even for the purposes of a Federated India, the scheme pro-
posed by Sir Sikander Hyat Khan, of dividing India into certain
zones, can be helped and improved upon by us geographers, and
the chlifﬁculty of bringing, into the Federation, all the British India
provinces and the Native States, not as two distinct components
but. as integrated parts of a completed whole, can be solved on the
reglona} basis. “It will encourage collaboration between contigu-
ous units, ie., both British Indian provinces and Indian States
whose geographical proximity, common language and affinity of
economic and other interests form natural ties to bind them to-
gether.” So also in the matter of communications, sharing of eco-
nomic resources, racial and cultural relationships, etc. such physio-
graphic divisions would be ideal and the services, rendered by
Indian geographers to India in this connection, will be vaiuable-
If Sir Sikander Hyat Khan’s scheme of the seven zones is substi-
tuted by that of the 15 physiographic provinces proposed by me,
it would serve the purpose well and an excellent uniformity could
be attained from the points of view of representation and admini-
stration. It would, indeed, conduce to the solidarity of the whole
country and the stability of the Central Government for all times.
Let me hope that this dynamic problem will receive a satisfactory
solution during the year 1940,

The Direct Study of Geography

Hints and Suggestions with special reference to Saidapet.
By
N. SUBRAHMANYAM

Under the above caption goes an important section of the new
LT. Syllabus in Geography, which reads as follows : —* The
observation and expression of the facts of Local Geography : the
possibilities and uses of different environments. (This should be
done through a practical study either of the student’s home region
or of the home region of the Training College).”

As the home regions of the students under training will neces-
sarily be different, it is proposed to offer some hints and comments
regarding some of the main fopics relating to Saidapet in a sug-
gestive rather than a comprehensive way. It is expected that the
students will be able to apply and follow them up for their own
respective places also, when they return to them. Probably it is
unnecessary to state that it is not a full regional survey that is in-
tended, as that term is applied for what is a good deal more than
Geography. But in so far as the geographical part of it (which is
its core) is concerned, its aims and methods may he adopted
especially by way of personal investigation, recording the data,
mapping the distributions and expressing the data diagrammati-
cally.

The start may be made by getting a bird’s-eye view of the
whole locality from what may be called, an “ outlook tower ”—an
eminence in the neighbourhood such as the top of St. Thomas
Mount, and fixing the features and landmarks with the help of
the one-inch topographical map of the Survey of India. With the
same map or better still with one on a bigger scale, preliminary
rambles may be made to different parts of the town, noting facts
and features not to be found in the map owing to changes having
taken place since the map was prepared at first, either by removal
or by addition and growth. For example, on the latest one-inch
map the present Teachers’ College is still shown as Agricultural
College, in spite of the fact that it is over 30 years since the latter
was removed to Coimbatore. Conversely, Todhunternagar,
Y. M. C. A. College of Physical Education, the Golf Links, the
Richards Park, Panagal Buildings, Water storage tank, etc., do not
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find a place .in it. It is a good exercise for groups of students to go *
round the different parts of the locality and note such changes in
an outline map.

Surveying the college compound, contouring levels near the
A.d_yar bank or Little Mount, and sketching the different areas
YlSlted and noting the features observed and the routes are other
Important items of practical work, connected with map-making.

The times and exact directions of sunrise and sunset and
midday altitudes of the sun should be noted periodically in the
course of the year, expressed diagrammatically and correlated with
the seasons. The method of finding and drawing the meridian line
should be learnt and applied. Simple methods of finding the mid-
day altitude of the sun will be learnt incidentally.

The surface levels and features and the courses of the Adyar
and the Cooum, especially the curves and the bed of the latter,
should be observed and noted in rambles and visits, gathering
evidences of erosion and deposition. Specimens of rocks and soils
in the neighbourhood should be collected, examined and classified.
Peeps at hed-rock may be obtained in railway cuttings and in dig-
gings made for underground drainage, wells or foundations for
buildings. The changing water-table in the wells of the different
parts of the locality should be noted in the different seasons. Visits
to the countryside and to the rivers in flood are particularly useful
in illuminating much that is otherwise purely theoretical in the
study” of physical geography.

Weather recording offers a specially rich field for observational
work. Wind direction, maximum and minimum temperature and
rainfall are some of the chief items to be observed, recorded and
expressed in appropriate diagrams such as the wind-rose and the
climograph. The results of observational work may be compared
with published normals and actual figures available in the
meteorological reports.

Preparation of land utilisation maps affords scope for another
valuable kind of direct study of environment. Important public
buildings, groups of residential areas, cultivable lands, open spaces
parks, ete., may be noted in special outline maps and studied sid(;
by side with the topographical map as already suggested. The
straggling nature of the municipality of Saidapet, extending
from Chengamedu on the right bank of the Cooum through Puliyur
Kodambakkam, Saligramam, West Mambalam, Mettupalaiyam, anci
Saidapet proper to Guindy and Little Mount beyond the Adyar
ri-ver, with large stretches of cultivated and barren land and brick
pits intervening, the water-works, the bazaar, the temples, mosques
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and churches, and the groupings of the people in communities,
occupational or otherwise should all find their places in the map.
The difficulties of natural drainage (said to be due to the bunding
up of the Adyar bank for the construction of the Marmalong
bridge), the methods of disposal of sullage water and their relation
to public health are worthy of note.

On the economic side, there are importiant items to observe
and collect data about. In the adjoining cultivable lands, agricul-
ture is precarious owing to poor fertility of the soil and want of
irrigation facilities ; but, market gardening, especially of vegetables
and flowers, is more important, owing to the proximity of the town.
The brick industry is a flourishing one ; the location of the kilns,
the soil and other conditions, transport and market are to be studied.
The weaving industry of Thopet is another local industry to be
investigated. The locality, the community engaged in it, the kinds
of stuff woven, the market and the present condition of the indus-
try should be inquired into. Dhobying is another well-knowu
occupation in Saidapet, the bed of the Adyar being a dhobykhana
of Madras. The casy transport and the fresh water in the river
above the tidal limit as well as the presence of the washer class in
coennection with the bleaching work of the weaving industry should
be noted as favouring causes. Jutka-making and jutka-repairing
were well-known in Saidapet; but this industry seems to have
fallen on evil days with the growth of the motor transport and the

running of the electric train.

Regarding the population : besides noting its distribution in the
several wards, it will be interesting to find out the extent to which
Saidapet is suburban in character, that is, what proportion of its
inhabitants are working for their livelihood in Madras and not at
Saidapet. The relative popularity of the train and the bus is an
interesting piece of investigation to make.

Taking the road transport: the southern trunk road—or the
Mount Road as it is called here, as leading to St. Thomas Mount—
with its width, tarring, etc., and the colleges, and open spaces on
either side of it—is what gives the best impression of Saidapet to
the casual passer-by. But the other roads, especially those linking

" Saidapet with West Mambalam, Saligramam and Chengamedu

should be visited, and the causes for their bad condition should be
investigated : e.g., the effect of brick carts, bad finances of the
municipality or the unremuncrative nature of some of these roads.
having to link up distant residential areas. The traffic in the trunk
road should be observed and noted at different times in the day
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and in the differen .
t seasons, a ; ‘
to ho . , as to the kind f
mone:: far 1t. is local and how far * througsh(2 ggods taken and o5
tablos | nll’;lee\zildlence are brick, straw, hay gr:a'm ocrilledjf ﬂlle e
a N ! ’ y ras -
tanning materia(t)lzds,l\?Sh in Ford cars from Sadras, hides zlxlld :l:iie
tho ot heav‘ : ((i)te the extra hard cementing of the side Sf’
the slow traffic o y laden carts to pass. Note also the diversioi of
ot rnotoe £ nfﬁrace days through Alandur road, when th o
Marmalong bric;:e " ’Il‘Iha: st;a passl fthrOUgh the bOt’tle-neck st:}I:;
th o seasonal fruits, fl :
e market and in the field should also rec:i\flzrzt:::tizsgetables "

One of the most interesti .
and growth of t}(::t ér-lfffelesung topics is the study of the formation
itself : for example (_;, §rent types of settlements in the locality
Little Mount as a (’_’:h }m-ldy and Fanepet as roadside settlements;
dom of a Saint: the rlstla'n settlement round the place of martyr-,-
streets for pitc}’lin t:eavmg ward of Thopet with its broad open
a temple as in Pir ° loom.s; the old type of settlement roﬁnd
southern part of Wumal Koil St.,, Karaneeswarar Koil St., and
Guindy Railway Oveers]; ‘lid/Iambalam; the bungalow type nea;’r the
occupations in pasti lr1 ge. The location of particular trades and
the river, the pott cular places is to be noted ; as the dhob
e et o ande:hJUSt' on the outskirts, the jutka-repai y near
e binder near the college patrer nesr

Further, as Said i
’ apet is a suburb of .
road and th L of Madras, lyin
rumicipalit ;: elec?rx.c. ?adway (four stations °nyw§i:1n the trunk
of Theagary possibilities of planning new extensio h serve the
ayanagar may be examined and eXPlor:;Si Otn ﬁhe fines
, taking into

account the lie and stru
i cture of
supply, drainage, open space, etc the land and facilities of water-

Geography h
with his wor}f: zi das much to do with man’s play and lei
tions in the colleges tsports competitions and physical eisure as
Mount and of the ’K e races at Guindy, the festizr’itlica 'detx}x:onstra-
from the ci araneeswara tem es in the Little
ity and its . ple that draw large
seasons when the environs are notew ! crowds
y take pl . orthy—the times and
transport in parti place, the incidental i an
particular directions at the tin?tla 1;;":;25: otf' frade anc
estivities, and

how far th .
ey disturb
other reactions, the normal even life of the residents and their

Possibiliti .

study. It ilses 1:)Ifnxrnprovement are not outside the scope of |

collection of dat ecessary to repeat that personal obs ?cal

terpretation sh al,dmappmg and diagrammatic expressi ervation,

this can b ou al} go hand in hand in such 4 s lon, and in-
n be co-operative work. a study. Most of
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News and Notes

Three meetings of the Association were held in the last guarter
of the year (October-December) ; and in these the series of talks
to teachers of geography, carried on in the previous quarter, were
continued and completed. On 14-10-'39 Mr. B. Clutterbuck spoke
on ‘the Use of Diagrams in Teaching Geography’. On 28-10-39
Mr. George Kuriyan delivered a lecture, illustrated with slides, on
‘the Far Eastern Problem.’ On 25-11-39 Miss J. M. Gerrard
completed the series with a talk to teachers on ‘ the Lesson Plan.

* % * - *

An excursion by bus was organised to Vellore on 16th and
17th December 1939 and conducted by the Secretary, visiting en
route the Victory Memorial Blind School at Poonamallee, the shale-
beds at Sriperumbudur and Conjeeveram. On the afternoon of
the first day the historic fort at Vellore was visited and the Vellore
hill (1,670 feet) climbed. The following day the party climbed
Kailasgarh (2,741 feet), 5 miles from Vellore, and returned to
Madras the same night.

* % * *

The Tenth Geographical Conference of the Association will be
held at Ambasamudram in the Tinnevelly District in May 1940,
when papers on various aspects of the Geography of the District will
be read and discussed. Further details regarding the Conference
will be announced in due course.

* * * *

Mr. P. G. Dowie of the Geological Department, Presidency Col-
lege had contributed a paper to the Ninth Geographical Conference
at Madras on ‘The Physical Aspects and Geology of the Neighbour-
hood of Madras,” which has been included in this issue. In this
paper he has brought together a good deal of material found scat-
tered in the Memoirs of the Geological Survey of India and pre-
sented them in an interesting and exhaustive manner from his inti-
mate personal knowledge of the region.

* * * ”

Prof. M. B. Pithawalla of Karachi has revised in this issue in
some details his plan for a division of India into Physiographic Re-
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gions presented to the Lahore session of the Indian Science Con-
gress and published in the previous issue of the journal.

*x B 3 s

We welcome with pleasure Mr. Nafis Ahmed, M.Sc., Lecturer in

Geography, Muslim University, -Aligarh, as a contributor to our

journal. His paper on ‘Muslim Contributions to Geography’ pub-
lished in this issue, will be found interesting. It is understood that
Mr. Ahmed has been appointed Profesor of Geography in the Isla-
miah College, Calcutta, and that he will be leaving Aligarh shortly.

ES

The 27th Session of the Indian Science Congress will be held
in the Medical College, Madras from the 2nd to 8th January 1940
under the presidency of Prof. B. Sahni, F.R.S. The Geography
and Geodesy Section of the Congress will be presided over by Qr.
Shibaprasad Chatterjee of Calcutta University, whos'e at,idress will
deal with ‘the Place of Geography in National Planning.

w *

The main item of business in the special meeting of the Gene-
ral Committee of the Congress is the rc-grouping of the Sections;
and among the proposals is one to transfer Geodesy to Mathema-
tics section, to be called the section of Mathematics, Astronomy,
Statisics and Geodesy, and another to amalgamate Geography and
Geology sections into one as it was before the Jubilee Session at

Calcutta in 1938.

L] e e B3

The British Association met in Dundee on August 30, 1939;
and in section E (Geography) about one third of the papers had
been read when on September 1st the Session was interrupted upon
receipt of the news of the German invasion of Poland.

* * * *

“The Presidential Address to Section E, delivered on Septem-
ber 1, by Mr. A. Steevens, contained a lucid examination of the
most conspicuous geographical concept whose ennunciation is asso-
ciated with British Geographical thought, the concept connected
with the phrase Natural Geographical Region, especially in so far
as it is exemplified in North America, Russia and Europe. It ap-
pears to Mr. Steevens that the unity of the natural geographical
region is dependent in large measurc upon organisation, in the
shape particularly of communications,.......... In Western Europe
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the in i

arly ir(i:ienisaet(: cegtic@»ncy of communication and recently the peculi-

ed the area the 951}?“ Organ']sed by the radio, have so far expand-

found that it is i '(l))Ut which a perfect neighbourliness may be

state as ‘a com passt le nowa.days to define the European nation-
munity occupying a natural geographical region as

lts llllnledlate environ
b a
b) 1ts Geoglaplllcal Cll()umstances.

Wit
Britis }i }Ilq:?e break-up of the session, progress with plans for a
Cambrid 1Sona‘l Atlas proposed by Prof. E. G. R. Taylor at the
ge Session last year, had now to be delayed indefinitely.

Fe ;. .
had £ 1:&; of 1the social functions and none of the longer excursions
n place when the session abruptly closed.”

—Scottish Geographical Magazine, Sept. 1939.
The H * b e
greSSioe :)nvasmx} of Finland, the latest instance of unprovoked ag-
gres Ofn thy ? mighty Power on a small state and the heroic resist-
AN e atter against odds should ultimately lead through un-
od s ering to a new world order in which freedom and safety
o e vouchsafed for all peoples of the world, big or small, in
urope or elsewhere, whether through the League or throug’h a

new federal union.
% *» * sk *

Reviews

Geology and Allied Sciences: Part one—German and English. By
Walther Huebner. (Veritas Press, New York). 1939. Price

$7.50.

This volume is a thesaurus and a co-ordination of English and
German terms in Geology and allied sciences. Owing to the lack of
a comprehensive and up-to-date thesaurus of geological terms in
any modern language there has been a great gap in international
geological literature which has been filled in a large measure by
this monumental volume, the fruit of 15 years of research work.
This thesaurus, with its more than 25,000 entries in each language
presents a practically complete collection and co-ordination of Ger-
man and English specific and general terms. While adhering strict-
ly to the terms in actual use, the author has taken care to point out
where terms have been incorrectly or wrongly used ; and in some
cases obvious mistakes have been corrected.

Regarding the wide-spread confusion about the meaning and
position of the stratigraphical levels from the Cambrian to the Silu-
rian, century-old discrepancies have been attempted to be eliminat-
ed by giving at the end of the book (p. 404) a table showing the
various levels in their historical development and their proper co-
ordination as indicated in the last column of this table.

The volume is complete not only by reason of the number of

but also by its comprehensiveness, including terms not only
lso of a number of allied sciences such as
in proportion to their

{erms,
of Geology proper, but a
biology, geography, meteorology, physics ete.,

relationship to Geology.

A very useful feature of this book is the grouping of related
y word, thereby facilitating a general survey of
Wo-have no doubt that this comprehen-
d ‘as much by the geographer as by

terms under one ke
related geological terms.
sive volume will be welcome
the geologist. 7. . ‘
{;;’ “ . S

P
[
g

Poland and its "Frontier. By S. P. Chatterjec. 1939. (Bulletin
No. 1 of ’-:'tli.e Calcutta Geographical "ociety).
.»“ 2] i‘ F
igpe Centrale’ by E. de Mar-
2\

This is a r?x()nograph based on ‘Eg
fresenting briefly the funda-

tonne and ‘Pola?d_:" by R, H. Kinvigs
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Zr;zl;t}e;ls 1;)f the geography of Poland. The correlation of the regi-
- bi(:) gli;)tund and the human activities of the country have been
ught out in a general way and ill -
maps and a full-size map of Poland. Hlustrated by fine sketch

Our ?’resic.lency and Country (Tamil). By A. N. Schwartz. (Chris-
tian Literature Society for India: Madras). 1939, Price As. 8.

- 'I;hxs cla§s-book of Geogr.aphy for standard 5 of elementary
ools is written by an experienced teacher of Geography in strict
accordance with the recent syllabus for elementary schools issued
by the Madras Educational Department. It, therefore, suffers
from .the inherent defects of that syllabus in being ambit;ous ex-
haustive and too logical ; but the author has succeeded in ma,king
the tregtment interesting and inspiring. The suggestive and sti-
mulating questions and exercises at the end of each chapter and
':’Iget lxlmrlx)lerl(:us s}tll(etc};)-mz;)ps,d pictures and diagrams enhance the value
e book, whose big bol i i
larly attractive to chil%:iren. 'pe and neat get-up render it particu-

The l\z;ltlas Geography of South Arcot District. (Tamil). By K
arayanaswami Ayyar. (K. N. Publishing H ). .
ram). 1939. Price annas 5. g House: Villupu-

This text-book of Geography for pupils in standard 4 of ele-
mentary schools in the South Arcot District has also been prepared
in accordance with the latest syllabus of the Madras Educ f) el
De.partment; and so suffers from the defects of that syll Zmn'a
being logical, analytical and too factual in treatment Bu{ ‘:‘ uls) ;3
type, diagrams, sketch-maps and illustrations and s: 1 o
are some of its merits. mple language

Books and Journals Received

Poland and its Frontier. By S. P. Chatterjee.

Our Presidency and Country. (Tamil). By A. N. Schwartz.

The Atlas Geography of the South Arcot District. By K. Narayana-
swami Ayyar.

Report of the Department of Industries & Commerce, Madras (for
the year ending 31st March 1939).

Journal of the Andhra Historical Research Society: October 1938.

The Geographical Journal: September, October and November,
1939.

The Journal of Indian History : August 1939.

The Indian Journal of Economics : July 1939.

The Indian Educator : September, October and November 1939.

The South Indian Teacher: September, October and November,

1939.
Southern India Commerce: August, September, October and No-

vember 1939.
Indian Information : October 1 & 15, November 1, 15 & 25, and

December 1, 1939.

Brahma Vidya: (Adyar Library Bulletin) : October and Decem-
ber 1939.

Indiana : October 1939.

The Geographical Magazine : October.

Kalaimagal : October and November 1939.

Quarterly Journal of the Mythic Society : October 1939.

The Indian Journal of Political Science : October-December 1939.

The Educational Review : October and November 1939.

The International Review of the Hungarian Geographical Society :
Vol. LXVII 1939. (Nos. 1, 2 and 3).

Geography : September 1939. .

Journal of the Manchester Geographical Society : 1938-39.

Indian Co-operative Review : July-September 1939.

The Scottish Geographical Magazine : September 1939.

The Geographical Review : October 1939.

Mysore Geological Department Records : Vol. XXXVII—1938,
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OUR HIGH SCHOOL PUBLICATIONS

THE NEW READINGS IN ENGLISH LITERATURE: PARTS I & II
for Forms IV & V by K. Srinivasa Kini, BA., L.T,, 0-14-0 and 1-0-0

A TEXT-BOOK OF ENGLISH GRAMMAR AND COMPOSITION
for High School Classes,
By Ina Dean, B.A, (Hons.), Diploma in Pedagogy
(London University)
Price Rs. 2/-
A SHORT HISTORY OF ENGLAND for V & VI Forms
By Hilda Johnstone, M.A.,
Professor of History in the University of London.
(English, Tamil and Telugu Editions)
Price Rs. 2/-
AN OUTLINE HISTORY OF ENGLAND For Form IV
By Hilda Johnstone, MA,,

(English, Tamil and Telugu) each Re. 0-12-0.
ENGLISH HISTORY FOR BEGINNERS. (Prescribed as Text Books
for Form IV & V in Travancore)

By Hilda Johnstone, M.A. Price Re. 1/-

A TEXT BOOK OF ALGEBRA By V. Venkatasubbayya, BA, LT
. (Second Revised Edition)
o Price Rs. 2/-
GENERAL SCIENCE For Form IV by V. S. Krishnaswami, B.A., L.T.
(English, Tamil and Telugu Editions)
Price Re. 0-10-0.
A SHORT HISTORY OF INDIA for Form IV by Prof. C. S. Srinivasa-
) ’ * chariar, M.A.
(English, Tamil and Telugu Editions)
Price Annas 14
A TEXT-BDOK OF INDIAN HISTORY for High School Classes
By Prof. C. S. Srinivasachariar, M.A.
(English, Tamil and Telugu Editions)
Price Re. 1-12-0

OUR PUBLICATIONS FOR MIDDLE SCHOOL CLASSES
A TEXT BOOK OF ENGLISH GRAMMAR AND COMPOSITION
For Middle School Classes
By Ina Dean, B.A, (Hons.),

Book I for Form I Annas 8,
Book II for Form II Annas 10,
Book III for Form III Annas 14,
DESCRIPTIVE GEOGRAPHY For the Middle School by Prof. N, Sub-
ramanyam, M.A,, L.T.,, FR.G.S.,
(Tamil, Telugu and Malayalam Editions)

. Book I As. 10. Book II As. 12, Book III As. 12,
INDIAN HISTORY in Tamil and Telugu by Prof. C. S. Srinivasa-
chariar, M.A,, (Sixth Edition)

Book I for Form I  As. 0-7-6 ; Book II for Form II As. 0-9-0;
and Book III for Form III As. 0-10-0

A TEXT BOOK OF ARITHMETIC for Middle Schools by S. Radha-
krishna Aiyer, B.A., and K. Vaidyanathaswami Aiyer, BA,,
(Revised Tamil Edition)

Book I and Book II Annas 10 each; and Book III Annas 12.

P. VARADACHARY & Co,

8, Lingha Chetty St., Madras.
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