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'RULES.

1. . The name of the Association shall be * The Madras Geogra-
phical Association.’
Objects.
2. The objects of the Association shall be :—
(4) To promote geographical knowledge ;
(B) To secure for geography its proper place in the High

School, the University and its constituent and affili-
ated colleges. ;

(C) To help to improve the methods of teaching geogra-
phy; ‘
(D) To work for a school of geography being started ;
(E) To promote studies about South India from various
standpoints. ‘
3. These objects shall be secured by :— o
- (A) Halding mestings and conferences, and . publishing -
/ periodicals'and occasional bulletins ; A
(B) Organizing geographical exhibitions and excursions ;
(C) Helping in the preparation of geography books in the -
languages current in the Presidency ; o

(D) kFormi'ngl a central library of geograpbical litgrag}ldl'ea
and collecting maps, charts, plans, models; sh e
L and instruments ; K

(E) Providing for circulation- to members,. of books,
periodicals, and other collections } | |
- (F) And by such other ways as are deemed necessary to
~ effectuate the objects of the Association.

Membership.

4 Thé membership of the Association shall be‘open t(:I e:ll tgro?s
who are interested in the promotion of geographical knowledge
the teaching of geography. s : '

5. There shall be two classes' of members, "honorary and
~ordinary. :

6. Honorary members are those who shall be so elected by the

council by: the majority thereof present at its' meeting. They shall -

be exempt from liability to pay subscription, and shall have all the -
privileges of ordinary members, except voting. | o
(" | Continued on Page 3 of the me‘ptrt
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(@) the promotion of Geographical Knowledge ;

(0) the securing for Geography its proper place in the
High School, the University and its constituent and
afliliated colleges;

(¢) theimprovement of methods of teaching Greography;
(4) the starting of a Schonl of Geography; and

(¢) the promotion of studiesabout Souath India from
various standpoints. For carrying out several of these
objects, the Association, it was felt, should have an organ
of its own. Anappeal for a journil was issued in August
last in these terms :—

¢« It has been decided to issue a Journal of the Madras Geographical
Association. Tt will conttin at leist 128 pizes of Rayil Octavo in a
year, and will be publishe:d in four to eight numbers, ac:orling to cone

venience.

“The articles appearing in it will b2 devotel to studies of South
India on the lines of Modern Geography. The Journal will strive to
maintain a standard of excellence consistent with its high purpose, and
will not be a mere scrap-book of press-cuttings and ephemeral news. .
items. It will embody for the most part the papers rzad at the Meetings
of the Association, and will be illustrated with graphs, charts, maps,
diagrams and pictures, according to the requirements of Modern Geo-
graphy. These will form integral parts of the articles, making them
profitable reading. ‘ -
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¢ The subscription is Rs. 8 per annum. But members will recejve
copies of the Journal at the half-rate of Rs, 4, This is in addition to
their membership subscription, which has been fixed at Rg 2 s0 as to
meet the bare maintenance charges of the Association. The ﬁ;st bulleti
that has been issued will be treated as the first number of :

) the magazine
and may be considered as a specimen.” °

There has been a good response to this appeal ; and this
number is issued accordingly as the second number.

* * Cox »-

The Long Term Session opened in August last, with a
paper on, “Some Aspects of the Geogra,phy of M&dr;ms » 1,
Miss E.D: Birdseye, B. Sc., Dip. in Geography (Londc;n) cf;
The St, Christopher’s Training College, Madras. It was f,ol-
lowed in September by a paper on ¢ The Geographical
Evolution of Madras and its Environs’’, by Mr, H. Narayana,
Rao, m.a., I. E. 8., (Retd.), Emeritus Professor of Geology in
the Presidency College, Madras. A Report of thege two
meetings is contained in this Number of the Journal,

SOME ASPECTS OF THE GEOGRAPHY OF
MADRAS.

I have chosen for my paper this evening some aspects
only of the geography of Madras. Tirst, it will be as well to
define the limits within which I wish to speak. The bounda-
ries of the area under discussion are the Arani river on the
North, the Palar on the South and the Nagari Hills on the
West. The area which will be spoken of in detail is that
shown on the O. S. Map, but most of my remarks will apply
to the larger one. Even so it must be remembered that this
is only a part of a very much larger area, for the hinterland
of Madras stretches to the Malabar coast onthe west, if
considered from the human standpoint, and as far as Lat. 20
on the east coast if considered from the physical one.

I do not propose to deal with the geography of Madras
City, for the obvious reason that most of you know so much
more about it than I do. I intend to discuss the physical
conditions determining the geography of the area outside the
City in the following order, Physical Structure, Geology,
Drainage and Water supply, Climate, and then to try to see
how these have resulled in the vegetation and crops grown
and what influence they have had on the human occupations
and interests of the area.

For the most part it will be a statement of facts the
greater part of which I obtained from a short residence with-
in the area and from Geological Memoirs, the Climatological
Atlas, the Rainfall returns and the Crop Returns of the
Madras Presidency which I consulted last year when I was
working at a Thesis, of which the substance of this paper
forms a part, for the London University Geography Diploma.
I hope, if there is any controversial point, that you will dis-
cuss it after I have finished. I wish that I could have made
the paper more interesting from this point of view but I have
found it very difficult to find matter for discussion. This is
doubtless because of the very limited extent of my knowledge
and I am looking forward to your assistance at the end of
this paper to increase this amount, to an appreciable extent,
for I am very interested in the district in which we all

live,
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Remembering that we are dealin with

much lg.rger area, viz., the whole Easi Coa.st? PII):iIIE oal;}rsc;foz
surprising to find that the physical structure angd ir;deed the
geography generally of this district ig extremely simple, The
Peninsula has remained stable during many Geologica,f a

but the coastal strip for some mileg inland has under gs:
various oscillations of level. This hag resulted in the follow
ing structures from West to East )

a. An elevated peneplain,

A steep oliff possibly of marine origin,

c. A comparativel
denudation.

d. A mature coastal plain,

e. A younger coastal plain,

J- A still younger strand plain ¢
cess of formation. Of these divisions only the last three are
represented in this area.

s

y wide plain of" possibly marine

which has become lateritic.

Dealing with them in the order of their formation we
begin with the mature coastal plain which hag become lateri-
tic. The geological sketch (Map No. 6) will give some idea, of
the extent of this section. Itisto the west of the district and
here the rivers have already reached a mature stage of de-
velopment so that travelling through the area it is impossible

to distinguish the water partings between the valleys. The
hills have very rounded contours and are gl capped by laterite.
This can be seen well at various places but one of the best is
near Tinnanur station. The origin of this red soil and rock
is uncertain and has been the subject of much discussion
amongst geologists but it seems fairly well established now
that it has been derived by a process of sub-aerial denudation
of the underlying Jurassic beds. If this is the case it is
another proof of the maturity of the plain.

The general tilt of the whole area ig eastwards and it is
very slight. In the southern section of the district it is im-
possible to miss the interesting isolated hill masses at Vanda.
lur, Pallaveram, and St. Thomas Mount. They are obviously
ofiadifferent type from the softly rounded contoured hills of
the West. They rise abruptly from the Plain, are steep-
sided, and for the most part, are covered with scrubby vegeta-
tion.  The explanation of their presence secms to lie in the
geological formation, They are the result of differential

hat is still in the pro-.
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i i carv-
081 ving been left standing when the rivers were ca?
'iarrl(;s;ﬁ, };%.Zu%%wer parts of their coursisﬁ a.tngl S0 nltl);:" enlfégﬁ
in ; but the reason that they
above the mature plain ; but 10y, have beer
i they are of a different rock,
g0 left is probably partly because t ¢ different xoct
ich i i ' -ounding gneiss, and, being ha
which intruded into the surroun : being hard.
i licht extent, presented a grea
O N Hoscon of orcai Geographically, the interest of
ance to the forces of erosion. ~(xeograp ' rest of
ills liesi ions; they provide a pleas
these hills liesin two directions; MO G
in t eral monotony of the scenery ar :
E}I;za]:c;llllr(tzgeogfe%uilding stone and 'i:on;a ft%r use.;n ggﬁﬁ“ﬁz
, | . b
the City of Madras. Without these ld b
jiviaﬁ)i’zufl%rto obtai}r; sufficient stone from an area which is
largely alluvial. . .
e 'go the east of this mature plain with its isolated hills,
a younger one has been developed..d T%I§ co]r};lites 1;)1f0 ;x;a;xﬁ:fl
i tirely. It is not very wiae, being il
auqumriI; :I;nlle gla.oes. Tt is of recent elevation and fofnverg
; mglg slope. The rivers bave therefore praptma.lly Eo 1? ?[,nl.
if(?ander agzross it, breaking into distributarles, as tt e %haé
liyar before 1t discha,rgeshinto t-}}llg Entrﬁ%r; ;raéclli:aai) ﬁ;r'to dra,h);
nd marshes which t : :
le&;’eté‘:ggf(ﬁz at)his area is of small human interest. Ig (;2
?rill ossible to cultivate the marshy area and in C’%I}llse(ll;l(?k 0
thp opulation is very small or non-existent. e ko
faﬁ 0131 ghe rivers {p flood time is anotl;e;hdlsg.fl\tra:n:age w
i i i e district.
is specially noticeable in this section 0 -
’ Sp’l‘o t-});e east of this marshy tl))e.lt a,fnd Shciltéglﬁi ym ']glﬁg
s a glightly younger plain is being formed to-cay.
lagoon: aaiil(;r%g t%,leycoa,sgc set N.N.E. and S.5.W. a.lterna,tﬁl);
for six m onths at a time. They are therefore always para ed
fortilxgga.st They bring with them vast qua,ntltlei of .sq.nl
toh" }en i8 begng continuously deposited and forms the ty péca,t
w;';? ht line of a recently elevated coast. Bars are dfqrme a
:hr liouths of all the rivers, which except in ﬂpo d’mne ar?;
i broken through, the quantity of water brought down no
bei ufficient to sllow of this. With this type of rising
bem% ?’c is impossible to {ind & natural harbour site ; moreovez
cga,s atinuous set of the currents always parallel to the 00'3911
hag 76 lted in the silting up of the artificial harbour whic
o liles(;l to be made to deal with the trade of the City, built
ﬁ;s raiher in spite of, than as the result of, natural causes.
!

. ‘i d by the sand bars has been utilis-
d byl %mb &]gllilzl?'ilr?élizin%anayl so that some advantage has
e I
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been obtained even from these adverse conditions; for, the
rivers are quite useless for navigation and although roads
and rdilways can be very easily constructed over the level
surface the type of commodity to be carried locally is not of
sufficient value to warrant the use of either of them if it isab
all possible for water transport to be obtained. Casuarina
wood from the surface, and shells for lime from the alluvial
beds, form almost the entire commercial products of this
strand plain. These are bulky and cheap, and therefore the
Canal is the best means of transport for them.

The uniformity of the structure of the area as a whole
has been of advantage in the construction of routes over the
wide level plain. The difliculty usually encountered in coun-
try of this type, viz., floods, is not met with here. This is the
result of the very small volume brought down by the rivers
during the greater part of the year, especially after the neces-
sary quantity for irrigation has been removed. The marshy
land immediately to the north of the city is the only distriet
in which, owing either to the lack of population, or to the
difficult nature of the country, good roads have not been con-
structed.

This is a predominantly agricultural district. In such

an ares the soil is bound fo be a controlling factor in the life
of the people. This is dependent on the geological formation
and so we shall consider that next. Gedlogically, the area
forms part of Peninsular India, the two chief characters of
which are, the great age of the rocks and the comparative
lack of movement over a wide area during many geological
ages. This has resulted in very little variation'in the type
of soil, since the greater part of the southern end of the
Peninsula is composed of an acid crystalline rock and so the
alluvium derived from it is of the same character. The lack
of movement has resulted inthe juxta-position of very new
and very old rock, the alluvium resting in some cases on the
Fundamental Complex and in others on beds of Jurassic
age.
The following series is now exposed at the surface,
Blown Sand

Recent 4 Marino and fluviatile Alluvia
{  Laterite

{ Charnockite

Pre-Cambrian Gneiss

49

The Gneiss underlies all the other beds and is part of
the fundamental complex of the Peninsula. Here it is very
little foliated and is generally acid in character weathering to
a sandy soil. This soil cover is not very thick, and is porous,
and the underlying rock often appears at the surface, none of
which things is advantageous to agriculture. The general axis
of folding runs N.N.E. and §.5.W.parallel to the present coast-
line. This general direction can be traced for many miles be-
yond the area under discussion and seems %o point to the fact
that the coast was in its original formation in Pre-Cambrian
times trending in the same direction as to-day.

As we have said previously, intrudinginto the funda-
mental complex we find another acid crystalline rock known
a8 Charnockite. This forms all the large hill masses in the
south; consequently Pallaveram Hills and the Mount belong
to this formation. It is so similar to the rock around that
for a long time it was not distinguished from the Gneiss but
now it is recognised as a distinct formation.

There is a great gap in the sequence now, for the next
beds belong to Geologically Recent series. This is the late-
rite of the Red Hills area. Unlike all the rest, this is a
sedimentary rock. It belongs to what is known as Low
Level Laterite, and as far as can be seen, it has been derived
by subsaerial denudation from the underlying Jurassic beds.
These latter are not exposed at the surface but they can be
seen in & section near Tinnanur Railway Station underlying
the laterite. They represent the result of the only depres-
sion between Pre-Cambrian and Recent times. They consist
of a seriss of coarse sandy shales and the laterite derived
from them is therefore sandy in character. The best expo-
sure is near Red Hills where the laterite is more argillaceous
than it is further west but this seems to producea particul-

larly infertile goil resulting in a very poor population as can
be seen from the Population Map.

By the type of fossils found when boring in the City
for wells, it is evident that some portions of the coastal strip
have.been recently submerged. The extent of this area of
alluvium may be seen by reference to the geological sketch.
Part of this area is covered by purely marine and partly by
fluviatile alluvium and it is difficult in places to distinguish
between the two. For geographical purposes this does not
matter. The interesting thing for our purpose is to notice

that these beds provide shells which can be used for lime
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and the Buckingham Canal is used to convey them into the
City. :

The most recent beds are those forming a narrow strip
all along the coast. Reference has already been made to
these as the Strand Plain, These beds of Blown Sand
are still in the course of formation. They are covered
with casuarina trees except in the City itself. This tree hag
the advontage not only of binding together the sand and so
preventing the drift inland of the wind-borne sand of the
coast, but the recently discovered -nitrifying bacteria of its
root nodules tends to increase the value of the soil so that in
time this area may be used for agricultural purposes. At

present the other value of the tree is its use as firewood, so

that this area of scanty population and apparently negative
agricultural value is utilised for the domestic wants of the
local population. .

Speaking generally, the geology exercises nothing but
negative control on the human activities of the area; the

uniformity in structure resulting in uniformity of soil type is

the cause of this. Agriculture has to contend with g poor
goil, with little hope of renewal as well as an inadequate
water supply for the temperature. In addition to this the
geological formation of & gently rising coast has precluded
the possibility of any good harbour.

The drainage is effected by four rivers, only one of which,
the Adyar, lies wholly within the area. All of them flow
through mature valleys which have been practically reduced
to their base level. This means that the fall is very slight
and the velocity is insufficient to allow them to scour out the
bed, All of them are depositing alluvium in their course.
They rise in the Fastern Ghats and therefore are dependent
on the N.E. Monsoon rains for their water supply. At their
gource this averages about 30-35 inches a year. This is not
sufficient to allow a continuous flow. In November the
rivers are all in flood but very soon afterwards only a trickle
of water is to be found in the beds. This is due partly to the

insufficient water supply, since, . .
a. More than 50% of the rain falls in the last three

months in the year ; o
b. The lowest rainfall is in the hottest months v,

February, March, April and May ;
and partly to the artificial means used to conserve the

water for agricultural purposes.

an AN rY 260
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If to these two factors iz, too slight a fall to allow of
scouring, and an intermittent flow, a third factor is added
iz, the presence of a bar at the mouth of each river due to
the set of the currents as previously stated, the expianation of
the uselessness of these rivers as means of communication is
obvious. They cannot now be used as means of transport -
even by small boats but their previous history has resulted
in the formation of such a level plain that this is not a seri-'
ous difliculty, for roads can be made with ease. The fact that’
for nine months at least there is only a very small flow of
-water in the beds makes it possible for therivers to be cross--
ed at fords, and so obviates the necessity for the building of
bridges.

These rivers have a great part to play in the human
activities of the district, for, without them, all agricultural
work would have to cease for the greater part of the year.
It is for their value as a source of water for irrigation pur-
poses that they are important. Since the rain comes in the
colder part of the year and the porosity of the soil increases
the rate at which this is removed from the surface, it becomes
essential that some of it at least shall be preserved for the
rest of the year. This is effected by storage in shallow tanks
which are formed in the valleys of small local drainages.
Some attempt to regulate the supply has been made by the
Red Hills and the Chembrambakkam schemes, but even so
this method is rather a wasteful one. For, even if the monsoon
does not fail or an extra amount of rain causes no disaster by
the bursting of the tank bund, a great deal of the water is lost
by evaporation from the-surface of the shallow storage recep-
tacles. The large number of the tanks is well shown on any
map and the comparatively small number in which the water
is permanent gives some indication of the uncertainty of the
farmers’ life in our district. The total area occupied by tanks
which for some part of the year at least become waste ground
is great in comparison with ‘the total area of the district
under discussion. To this unproductive area must be added
that occupied by salt pans, marshy soil, and scrub. Even
when all these are taken into consideration, this district,
especially that part of it neatr the City, is more productive
per acre than that to the North or to the South.
Climatically our year is usually divided into four seasons of

{unequal length, viz.,

Middle of December to end of February, the cold weather.
. —— T
-

F“Ir IJG'N‘ ‘ 2..,‘,‘
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March, April and May, the hot weather.

* June to the middle of October, the period of the S. W.
Monsoon.

‘Middle of October to the middle of December, the period
of the N. E. Monsoon.

It is interesting to notice that two of these divi-
sions are based on temperature and two on rainfall, since by
‘ Monsoon ’® we now always mean in ordinary speech the rain
brought by the monsoon rather than the wind itself, This
is natural, for to us the rain is of supreme importance to life
in Madras.

The term, ‘cold weather,” is only comparative as all such
loose expression as hot and cold mustbe. The mean annual
range in Madras is only 156° F., and the drop in the tempera-
ture which comes with the setting in of the monsoon in
October is only 3° F. The total drop from October to Decem-
beris only T° F. Nevertheless, as we all know, the cold
weather is & very pleasant time of the year, except for the
excessive dews in the early morning. The pressure condi-
tions typical of the cold weather can be seen on the map and
it will be noticed that the pressure gradient is very shallow,
s difference of ‘C5 inches only being discernible over the
whole of the peninsula. The winds are variable in direction
and comparatively light. This is what would be expected,
gince it is the period of change from the N. E. to the 8. W.
Monsoon.

In January, & return of the pressure conditions typical
of the N. E. Monsoon frequently causes rain which we know
as the Pongal Showers. In this district fortunately they are
not usually serious, although to the South of us they often
cause floods.

Temperatures rise rapidly from about the middle of
March to the end of May. This is our most difficult time, ag
evaporation is increasing rapidly and the greater part of the
water in the tanks has already been used for irrigation. This
of course is the time of ripening cropsand falling leaves. The
new leaves which come immediately, not as in colder climate
after a period of rest for the trees, ma.l.:e our Qity very beauti-
ful for a short period, but soon the increasing temperature
results in a generally withered appearance of all the vegeta-
tion, as if that too, like the human inhabitants, were panting
for the coolness which comes with the break of the §. W,
‘Monsoon on the West Coast.
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These months are particularly uncomfortable, for the
temperature is at a maximum of about 90—94° F'. at the be-
ginning of the period and then seems to be capable of holding
the maximum amount of moisture without depositing it.Strong
southerly winds blow along the coast, causing heavy breakers
on the shore and whirling the fallen leaves from place to
place on land. The strength of this wind causes large quan-
tities of spray to be tossed into the air all along the coast.
The temperature is sufficiently high for a good deal of
moisture to be absorbed by the wind as it passes over this
belt; and in consequence the atmosphere of Madras during
March and April is uncomfortably damp. A short distance
inland, say at Poonamalee, this damp condition is not found,
showing that this explanation is probably correct. :

Although the cold and the hot weather are usually dry
when compared with the other two seasons, ¢ mango
showers” fall towards the end of the hot weather. These
seem to be thunder showers created by the meeting of the
damp winds of the coast with the dry winds of the interior.

By the middle of June the S. W. Monsoon has broken
on the coast. We do not derive a great deal of benefit from
it especially in the City, but a rainfall of 4—5 inches is use-

~ ful in replenishing the domestic water supply which some-

times has become uncomfortably short in the ¢ hot”
weather. The Southern and western portions of the area
benefit more directly as may be seen from the map. Since
the Northern portion gets less rain by the N. E. Monsoon
than these parts it follows that this is distinotly less valua-
ble as agricultural land. ‘

The real advantage that is gained by the S.W. Monsoon
however is the drop in temperature. The July averageis 3° F.
lower than that for May; and it continues to drop steadily to
the end of the year with one break, when it remains the same
during August, due to the return of the Sun; but the tempera-
ture does not rise to the same height as it did in May when
the Sun last passed overhead, being kept lower by the cloudy
Monsoon sky.

In September the wind changes, the low pressure centre
over the Indus valley is gradually filled up and the S. E,
current which has been flowing strongly up the Ganges valley
all through the summer months changes its direction and
becomes a N. E. current, which, crossing the Bay of Bengal,
strikes the East Coast about the latitude of Madras. This is
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One term on our O.S. map is most misleading. I refer
to the term, ¢ Forest’’. Who on looking at the Vandalur
Hills, for instance, would consider that they were covered by
forest, yot they are so marked on the map. Scrubby jungle
would be a much better term for the type of growth found.
This consists of grass and shrubs with some small trees,
these latter usually of the thorny acacia type, another adapta-
tion to drought conditions. This natural vegetation is turned
to account and according to the last statistics the chief forest
revenue in the Chingleput district is derived from grass and
firewood, a comment on the term “forest’’. The amount
derived from timber is only Rs. 81 compared with Rs. 58,046
from the grass and firewood. ,

Although natural forest cover is absent from this area
there is a considerable amount of tree growth where it has
been planted and cared for in the early stages of its develop-
ment. Along our roads and around all our villages, shade
trees have been planted; and we cannot imagine life without
them, but they are the result of the human activity of the
district. Even these trees show adaptations to a dry environ-
ment, e.g., the thick leaves of the banyan and the closing
leaflets of the rain tree as well as the numerous thorns of the
various species of the acacia.

Passing now to those trees which can be considered as
cultivated crops, we must mention the mango, which is so
useful as a shade tree, the cocoanut and the plantain. All
these are found throughout the area but they all, especially
the two latter, make great demands on the precarious water
supply and must be reckoned as irrigation crops.

The palmyra is of a different type. Its uses are well
known to all of us and it has the distinct advantage of not
requiring nearly so much cultivation as the cocoanut and not
nearly so much water. This is an important matter to us.

The interesting thing about the other crops is that the
overwhelming percentage of the area is under food crops.
In the Chingleput district, (figures are not available for
smaller areas than districts) in 1921-22,71% was under paddy,
88 % under cereals, 3 % under other food crops, in the total
area cultivated. This seems to be a natural thing in an area
such as ours, where the local supply is about suflicient for the
local demand, where the poverty of the majority of the popu-
lation is such that food is nearly the only necessity. 1t isone
advantage of our climate that, during the greater part of the



86

year, the temperature is so high and the atmosph
that little attention need be paid to clothing an dps ﬁ’;‘ﬂ es:) d?tf
is only in the few wet months at the end of the - ear
that we have to trouble to any great extent about tl{ese
tlﬁlngs.k Tfherefo?g our attention can be concentrated on
. the task of providing sufficient food-suppl

population. pply for a very dense

Of the possible cereals the two that are of i
portance are rice and ragi. Paddy has the grea.tgeg?;?:fd m:l:
acre of any cereal and therefore ig of special value to tIl)f
densely populated, poverty-stricken community. Ragi on thls
other hand has the advantage of not requirin sgo l(:
water and of being richer in food value, § 0 mue

The amount of each which is grown, varie; .
ent parts of the area. In the 801g1th the ?iggrsel: abrléeglgff'
71 %, Ragiand other cereals 17 %. In the N orth Ea,st? bhy
figures are Paddy 16 % Ragi and other cereals 46 % and -
the North West Paddy 21 % Ragi and other cere(:a,ls 65 In
The reason for these differences is the difference i the w t/a.
supply. In Chingleput District the total numbey of tanka' er
2614 while the Nellore District which is much lax 818
actual area has only 733. In these circumstances, it ger. In
possible to grow paddy to any large extent. ) 18 -

The ofher food crops will be seeds, ej
or gingelly&lﬂ seeds. The first of these f'orzi;h:ﬁe g()l;‘l)luIICLInmil
ted food stuff of any importance in Madras. The la),,tf o
used locally. In addition, the betel and vegetable ard oo of
the district around Poonamallee must be taken inte %ons?g:rgf
gg;:;g here.again it is a case of local supply for t'he local
- Anpether interesting fact about th s
area is the non-existenog of any fodder c:o;;(.)pl‘shgi;oizn . iha
instanoce of the control of physical conditions op the& men
activities of the. area~ . The necessity to provide f u(rlnfa,n
‘human consumption in an area where there ig such aog o
population and where there is no naturs] product eith, onse
the form of raw material or in & manufactured state 1 elf. n
can be exported in exchange for food, makes it in o ,Vgl ich
provide for caftle. It is true that we muyst ha& ds1 8 to
animals for agricultural purposes and that thess mygt {)a,u ht-i
but we depend on the natural vegetation which ag wg ed;
before is very poor, and on the waste from the oj] seeds. sa.w
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One other product we do possess which can be conveni.
ently treated here. T refer to the herds of goats which feed
on the waste land of the district and which provide the one
exported product, which is of importance, from this area. It
18 true that we referred to the export of ground-nuts but
these are not of great importance till we get further South
than the area treated here. The hides and skins both raw
and tanned from the goats are however of considerable im-
portance and may be considered as a truly local product.

In conclusion, let us try to summarise the effect of the
Physical Bnvironment on the Human Activities of the area,
The fundamental structure provides us with a comparatively
poor soil and an extremely poor harbour. But against that
must be set the advantage of a wide plain over which routes
are very easily made and one which is not subject to flooding
in spite of the numerous streams and the general levelness
of the surface. The lack of a good harbour has tended to
produce a local rather than a foreign trade outside the City
of Madras. The ease of communication has tended to the
establishment of numerous small self-contained villages
which can easily communicate with one another rather than
one or two large towns at strategic points which would
naturally collect the products of the varying geographical
regions which met at those points. More fundamental than
this, however, is the control which the structure exercises over
the human geography. The uniformity of the structure and
the wuniformity of the soil has necessarily resulted in a uni-
formity of crop and therefore of occupation. When everyone
In a given area is interested in one thing the tendenecy to
conservatism is bound to be great. When, in addition to this,
the thing in which they are interested is the means of earn-
ing & living from rather precarious sources and under gener-
ally adverse physical conditions, the tendency is increased
tenfold. This is a great disadvantage to our district. The
climatic control is such that in a normal year it is possible
to get a living from the soil. But if anything untoward
happens such as the failure of the monsoon or an excessive
monsoon involving perhaps floods, disaster arises. In these
circumstances it is incumbent upon us to try to lay aside in
the good years to provide for the poor ones. This we find

 impossible to do, for, in the best of times the supply only just

meets the demand. But is it necessary that this should be
the case? With our present means of agriculture it seems
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to be so but is it not possible for us to impro ;
and our fertilisers to such an extent thatpwevesﬁgfll?):ché?er
tide over these recurring bad years ? With physical a.c ° 5{0
tions such as ours, it seems imperative that we should d(m 4
We are bound to utilise all the means in our power t ey
prove our prospects if we are to make use to the utlﬁo ;m-
the provision that Nature has given to us. I do not ?{s o
much about agriculture and I expect that there are enolw
here who have a practical acjuaintance with it a.n% ?ﬁp o
time that they had a chance of saying what the think ab 18
these conclusions. ° y think about

Miss E. D. Birdseyg, B. Sc. Dip. in Geography (Lond.)

An ordinary meeting of the Associati .
August 1926 at_the Presidency Cosl?:;:t»m:ohg,“Mbel% in
?ndseye, B. Sc, Dip. Geo. (London) read the above iss E. D,

The Physical Geography of Madras and its environs.” IEl’{slper on
Venkatachalam Chetty, President of the Corporati >’ Mr. Sami
occupied the chair. _ ion of Madras

Mr. Sami Venkatachalam Chetty emphasi

geographical studies for obtaining real knovsle?glzeif tge value of
ment, and deplored the lifeless way it used to be tau g;‘ enc\i:ron.
scandalous neglect of geography ia schools and colleg esgherean the

Rao Bahadut Mr. H. Narayana Rao showed th .
the region with the Cuddappah series and exp?airtxeg tck?:gec'ttlﬁn of
eneral trend of the coast wplain, and hills. He also eXPla?:ed :ge
e

shape and the formation of the conspicuous hills of Pallavaram, St

Thomas Mount, etc.

M. Dann wondered how Madras became th .

India, baving none of the physical advantages th:tc;g;t;ll of South
for the rise of towns. It looked as if God Almighty nef;’e account
that this coast should have a harbour, and that Madras shor 1glt}a)ant
Capital. uld be a

Mr. Anstead called attention to the effects of malari

lation, the insufficiency of tank-supply accounting ler"&t 08_ popu-
tion of ragi and paddy, and to the effect of casuarina upon t‘stnb?.
He pointed out how the poor sandy soil of the coastal Sttie sail.
be reclaimed with organic matter. This would be available inP]may
quantities, if the drainage of Madras be treated by the acti arge
sludge-process as in Shanghai and partially in Bombay. vated

Messrs. N. S. Narasimha Ayyangar and Y. S, Singh

the human side also should be treated. ingh wanted that
Mr. M. Subramaniam explained how the whole region i .

nated by the hill and the sea and the sun, and how thgel C?tylf:a Sgrr:l-

be founded here. o
With the usual vote of thanks, this very interesting meeti

came to & close. § meeting

The Geographical Evolation of Madras and
its Environs. '

The area dealt with in this paper comprises the Collectorates of
Madras and Chingleput. Before proceeding to give an account -of
the geology or the former geography of this area, which is the pri-

mary object of this papers it would be well to refer briefly ta the

present physical features of the physical geography of the area, as
this is really the outcome of the former. Foritisa well-known fact
that the present geographical features of any country are determined
It of, its previous geological history, the

by, and are really the resu
ast stage in the process of evolution s

present geography being only thel
which has taken place in that area.

The general features of this area are those of a gently inclined
plane sloping gradually down to the sea, broken though here and
there by wide shallow river-valleys and along the coast by back-
waters and lagoons. Ouly the north-west and south-east parts are
hilly, the Satbiavedu and Alicoor Hills lying in the north-
west and several ridges of low hills in the south-east
running roughly parallel with the coast-line ata distance of about
eight or ten miles inland. A smaller set of parallel ridges occur
around and north of Chingleput. To the north of these are several
detached and ‘isolated hills such as Guduvancherry, Vandaloor,
Pallavaram, St. Thomas Mount, Pulicaranei Hills, etc., non¢ of
these smaller hills reaching an elevation of more than 900 feet above
the sea-level. The principal rivers draining the area are the Palar in
the south the Corteliar and Nagari rivers in the centre and the
Narnavaram tiver in the north, all falling into the Bay of Bengal.
The Palar is the chief civer of the area, It rises in the Mysore
Plateau, and after draining North Arcot District, is joined by the
river Cheyyar and falls into the sea three miles south of Sadras.
The Corteliat has its origin in the surplus waters from the outflow
.chdnnel or Kalangal of the large Kaveripakkam taok in North Arcot
District.  Swelled with the surplus waters from the tanks
-of Wallajah Taluk and by two jungle streams it flows
through Tiruvallur and Ponneri Taluks. By means of ani-
auts in its comrse, it is made to supply some of the large

8
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irrigation tanks in the district such as the Sh
Hiljs tanks, and it falls into the Ennore Backwa:::sv ar: r;;t?l:‘edt R;’;d
north of Madras, The Cheyyar river rises in the 'hills wh'ohtl.e
between North Arcot and Salem districts. It also gives off n ich lie
irrigation channels, and it fills also the large irrigation tanl‘:m:ro:s
;'U'ttaramerur village and joins the Palar river, The Aran an:d. the
‘Naranavaram river passes across the Ponneri Taluq and Znt 'l lc:r
"sea ‘near Pulicat. - The Cooum river is formed by the surpl iy é
;:of a tank of the same name in Conjeeveram Taluk. It plus waters
‘mumber of villages such as Kadambattur, Tinnanur :‘rzigates :
villages along the line of M.S. M, Ry, and by means 'o . n o'ther
supplies the big irrigation tank of Chembarampakkam : .:ln anicut,
‘through Madras, joins the sea near the Marine Villa , a’;h Py
' can be traced as far as Guduvancherry ; and it hardll a : Adya.r
appearance of a respectable river till it reaches Madrasyaftssumes."» fhe
the overflow water from the Chembarambakkam tank :r receiving
of the stream is much below that of the surroundin . As the level
not largely used for irrigation.

[

§ cCouatry, it is

| ‘GEOLOGY OF THE AREA
" (See the sketch geological map N¢ 7,

Metamorphic or Gneissose series—T

margin of the area. They also form the iso:l::; ::;m the western
_masses rising suddenly from the alluvial plain such scattered hill-
"Hills, St. Thomas Mount, etc.. These rocks form :; Pallavaram
bottom-most rocks.on which the younger or stratified fe. old.est and
.deposited, being uniformly met with at some depth c(;.rmatxons are
mantle of overlying later sedimentary formationsun ;fneath t.hg
.mode of origin of these rocks is matter of 5Pecu1. t' he precise
everywhere show signs of intense change from theira ion, as the.y
-tion, .nndex_'!the action of intense heat and pressure Oggmal condi-
present area isconcerned, we can recognize twc; d.O far as the
.of  these old rocks, (1) The Gneisses, and (2) T} Istinct types
The Gneisses form the older series through which t; (g‘arnockn,tes.
have pushed their way or injected while in a molten ° h.afn‘o‘:kites
other words, are * intrusive "’ into the gneisses, .One ::ondltm“. or in
ture of these gneisses is that they are cut up by divis;!:alrkable fea-
planes of cleavage so that the rock is easily cleavable :* Planes or
.along these planes. This property or arrangement. inr ::;:r:abl‘e
' ' 4 e ]

~
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called * foliation’. Tt is worthy of note that these planes of cleavage
of foliation run in a definite direction north-east to south-west, which-
i¢ coincident with the general direction of the coast-line, showing
that they are both the result of the same cause, which is pressure of
earth-movement which acting in a direction at right angles gave rise:
to the land and determined the general direction of the coast-line and
gave rise also to these planes of foliation. For, it can be shown by
experiment that when a mass is pressed down, it will not only
flatten out in a direction at right angles to the direction of the pres-
sure but it will also develop planes of cleavage at right angles to the
direction of the pressure. The Charnockite masses are found wedged
in along the foliation planes of the gneisses, having been
squeezed in while in a molten condition along the foliation planes o
the gneisses, this being the direction of least resistence to the inwad-
ing molten rock, see a specimen of gneiss showing foliation. It is
remarkable that all the Charnockite masses forming hills as at
St. Thomas Mouat, Pallavaram, etc. show the same general trend
see this features on the Map as the direction of the planes of
foliation. The charnockite rock being the harder, more compact
rock, has withstood the forces of sub-aerial erosion, and is now
found standing out as hills, while the gneisses, being cut up by these
divisional planes and being also softer and more friable, have been’
worn down, and are now found forming the plaias. This is why the
Charnockite rocks are found forming hills, while the gneisses form the
low-lying plains. Another striking feature of the Charnockite hills
is their lenticular form, how they rise abruptly from the plains and
dre very steep-sided. This is quite in keeping with  their
origin. (See figure of an intrusive boss). The gneisses
are characterised not only by these planes of foliation or
division but also by the crumpling or extreme folding like the folds
of a carpet when compressed, showing that they were subjected to
intense earth-movements after they were formed. They furnish
therefore strong evidence that this area in this early stage of its
history was greatly susceptible of movement unlike the rigid and
stable condition which it has attained since.  When we come to the
hext stage in the history; ie., the Cuddappah age, we find from the
character and the distribution of the rocks of this age, that Penin-

~ Sular India bad attained by this time the character of rigidity and

stability. The general trend of the coast-line on the east coast
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seems to have been already determined by this time, . (See here
the Cuddappah area and its western margin). ’]udging from th
:focks or sediments that are found forming the western margin :
this basin, the coast-line at the time of the deposition of thesegroc;
appears to follow the general trend of the present coast-line, onl i:
was further inland and seems to have gradually shifted outw"ard:’ to
its present position. For, the rocks making up this western margin
of the Cuddappah are all coarse-grained fragmental deposits charic-
teristic of the shallow sea very near the coast. In the area under
discussion the rocks of the Cuddappah series are found makin N
the Nagari Nose and the main mass of the Nagari Hills, and gt up
likely that these rocks may have extended further south a'nd covler l;
the gneisses which now form the base of the Naickenpollium H'l;a
and.they have since been removed by denudation. For here we fli s;i
a quartzite conglomerate atthe base of the next overlyin and‘
younger Jurassic rocks on the south-west slopes of they l\iik r[l]
pollium ridge. The deposits found here are conglomerates e
identical with the coarse-grained fragmentary deposits formir; th
western margin of the main Cuddappah area, clearly provin g th :ﬁ
 they were formed very near the coast. They mark the enegral l.a
of the sea-coast of this period which it, will be seen, js pa,-gaue] to tul:e
present coast-line, only further inland. (See on the map No, 7 Ie
contrast with this early determination of the east coast.' <) In
early as the Pre Cambrian period (for the Cudda
this period), I may mention that the westcoast wa
much later. It was only about the end of the Mesozoic age th
coast-line on the west coagt was formed. Till then 4 bi se the
had extended right up from Peninsular India to South if: S
at one period. even to Australia across what is now the Araiyc.as z;nd
and the Indian Ocean. This continent was called Gondw 1anl °
by geologists and Lemuria by zoologists. At about the e::a fa.nd
Mesozaic and:the beginning of ths Tertiary Epoch, a s .O‘ the
mighty changes took place resulting in the submergenc; of : iy 'Of
of this vast continent, the emergence of the Arabian Seq aP:rt.xcl:n
west coast bounded by it, and the simultaneous uphieava] a"d ft e
mation of the Himalayan range of hills on the site of what t'[;l hor-
was an arm of the sea, These changes were heralded by a s; . er;
volcanic eruptions on a gigantic scale, evidences of which ;:es °
abundant and conspicuous in the Bombay Presidency ang ine t;:

etc.,

line as
Ppahs belong to
s determined very
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Deccan ; but this is another story, foreign to the subject of this
paper-
| Rajmahal or Jurassic Rocks.—The area covered by these rocks
is an irregular patch stretching northward from the north bank of
the Palar about four miles west of Conjeeveram to the western
extremity of the southern part of Alicoor Hills. Then it follows
the westerly base of these hills and of the Sathiavedu Hills, At
the northern extremity of the Sathiavedu Hills, the boundary of the
area bends and winds along their eastern flank down to the banks of
the Narnavaram river. If the boundary be thence continued to
Poonamallee and across the Apoor Hill to the bank of the Palar,it
would enclose all the localities covered by the Rajmahal rocks.
The rocks are generally covered and obscured by the laterite forma-
tions and occupy the broad area in the central part of the region.
(See the distribution of these beds on the map No- 7) The western
boundary of these rocks marks the ancient coast-line of the
period. A study of these rocks shows in general that the coarsest
rocks are conglomerate and boulder-beds on the western margin
i.e., near the coast ; and there is a gradual decrease in coarseness as
we proceed eastwards, the finest and most homogeneous clays and
shales being found at the most distant point from the source from
which the constituents are derived. Standing on the Alicoor Hill,
one can notice the broad valley running north north-east from
Nagalapuram formed by great beds of conglomerates and sand-
stones running as far as the present Sathiavedu Hills and the slopes
of Ramgiri and Cambaucum Droog Ridge, The enormously coarse
conglomerates of Sathiavedu Hills were formed by masses rounded
by the action of a tremendous sucf battering against the base of a
great line of cliffs forming the grand and most conspicuous preci-
pices along the side of that fine mountain ridge. From the top of
the Alicoor Hills, gazing similarly in a north-western direction at the
enormous scarps of quartzite which cap the Nagari Nose, the Narna-
varam Peak and the Suddheswar Malai, one can notice the great’
boulder-like masses of quartzite which occur alone on the eastern part
of Alicoor Hill and the gneissose boulders occurring on * the western’
and southern sides of the hills and at comparatively low levels.
These boulders must have been washed into the sea on the inclined
plane which abutted on the base of these huge lines of ancient sea-
cliffs. The violence of these currents requisite to move such huge
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weightiz masses 15 further indicated b '
adicated by the extreme disor
reme disorder in whi
which

the materials of most
of the boulder-bed
s and conglomer
ates are seen

to -occur. -In contrast.wi i
‘ with this, the v
, - ver -grai
Sr;pc:umbudur, and also thaose occurring inythfciane i"amed
a . e

od Atrampakkam Nullahs indicate deposition i e
at greater depths, and - away from the co ltn p

ast,

shales of

that they were drifted out to sea. e clay-beds show

Laterite - formation.—Thi

' 2 .—This formation which i

order of age forms the greater part of the ‘Zulrcfh o fho nextin the
of land between the different alluvial valle ol

mahal series or directly on ys and ‘lies on the Raj-

: - the gneisses

is- seen in this ; i€ gneisses. Lateri :

honch dovor area 1s a typically sediment rite  as it
ough devoid of --organic remains, It ; ary formation,

L is

of-ma;rme origin. The several patches in wh.“;,osf .probably:

are clearly the. remnants of  one continuoy ey 3 found

across and separdted by the action of the largérs _ formation cut
riv

wis gradually emerging from the : ers as the land
sea; this would n an
aturally result in

the lengthening of the course of the ri :
mati.on was being deposited in the ;:&vz;st-he When the laterite for-
st_ralght into thi? sea and when the sea reced::aa,m;he rivers opened
Yl‘v;:ae::i;llt:;?s:‘;?:h w;) uld automatically .lengthenl a:lclle'was being
e e 'ands pf laterite with the coast ir cours.es.,
::e OV:;; rt' e.gc:neral strike of the high ground of the o one side
b dépo:t:; 11, r:l;trked and this is an indication that peninsula on
g e bed of a continuous sea. Th lt. must have
may be well studied in the Red Hills near MAdt:.atYPlcal laterite
5.

remains are found in this rock though chipped stone i No organic
e 1

human manufacture are found imbedded in it here and T:lelnents of
ere and at

spme places in large numbers, - showing tha »
:z::ehfot;mation 9f these gravels and 'iongltorr::;t::..d a{:ge ared prior
oughh they cover.a large area of the -surface e laterites,
gluckness, not more than a few inches thick. Th,e Yarl:‘of very smajl
th);on .tlfe old.er roclss such~.as‘the Jurassic and sometir:nconfor.m&"',
se rising directly in the gneiss, showing that the | es overlap.
some places extended further inland.  Ifwe pro'ce:d aterite had o
notice a gradual and steady increase in coarsene ‘:estwards ve:
par.tlcles till the source from which they were de:;is : .the quartz
This clearly proves that the beds are of sedimentaryv:riglii' ;::lc}:;df
x at

y of the Kulla, -

anquil water and .

nature of the fronds and the leaves formed in th The fragmentary
es

of higher tracts
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the coarser bed marks the proximity to the coast. It is likely that
the marine currents at work in the sea of the time may have depasit-
ed masses of sand of a mixed character, siliceous in some places,
ferruginous in other places (like magnetic iron sand) which when
elevated above sea-level and exposed to atmospheric ageats, might
in course of time be oxidised and according to the poverty or
the richness of the sand in iron, remaijned as simple sands or became
sands with laterite grains or laterite gravels (formed by the joining
together of the grains under the action of the cementing material,
peroxide of iron; and when pebbles existed very near the
coast-line, laterite conglomerate =~ was formed. This is the
explanation genera“lly offered for the formation of the laterites here.
“The occurrence of chipped stone implements in the conglomerates
is quite vnatulral as these implements would naturally be
‘dropped dowp near the coast on which dwelt these primitive
implement-makers. Itis remarkable that these laterite formations
with the human implements imbedded in them are all found
at clavations of 200 or 300 feet at the present day, showing the
extent to which land has been upheaved after the deposition of these
beds. It is likely that ‘the laterite beds were deposited at the
bottom of a shallow sea studded with mountainous islands in the
straits between which flowed curtents of great rapidity and strength.
The sea flowed far up among the quartzite and gneiss hills of
Nagari, Tirupati, Kalahasti, while the Sathiavedu and Alicoor hills
and the scattered hills of St. Thomas Mount, Pallavaram, Va.nda.lu:,
.Guduvancherry, Chingleput, Tirukkalikundram, etc., stood as islands
in this laterite sea. This laterite sea was probably washing a low
gneissose coast-line trending north-north-east direction (parallel to the
present coast-line) only much further inland from near Kaveripak to
.the 'neighbourhood of Nagari Nose (See on the map.) These
‘islands in the laterite sea were inhabited or visited by the people who
.manufactured these stone implements which form the only record of

ithe existence of these people.

Marine-and Estuarine Alluvium.—Beds containing abundant
remains of marine and estuarine shells are found all along the coast
‘and to a considerable distance inland from Madras to the south as
far as Sadras. The whole of Madras is built entirely of such beds
.as will be seen whenever an excavation for a well, a foundation for
.o houge or for laying down the municipal water-pipes is made. - Itis
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a well-known experience of every builder in Madras to come RCross
such shells when digging for house foundation. The Buckingham
Canal from Adyar southwards, cuts through a series of these marine

beds, black or grey clays and sandy clays fall of marine shells

which are thrown up on the sides of the canal. The fact that these
es NOW found living in the Arabian Sea

shells are all of ‘speci
f these beds. It is clear therefore that at

proves the recent age O
the deposition of these beds Madras was nowhere and that 2
shallow sea covered the wholeof this area. The sea of the lateritic time

seems to have continued, though chifted a little further eastward and
it isonly sometime later that an elevatory movement took place
giving rise to land and the shifting still further outward to the east
of the coastline to its present position. From the disposition of
these beds we can have an idea of the Geography of the area.
(See the map No 7.) The sea must have extended westwards as
far as the Pallavaram Hills and several of the isolated  hills

< Mount, Pallavaram, Mahabalipuram, Pulikaranai

as St. Thomas
Hills must bave formed islands in this sea. From the top

of St. Thomas Mount one can have an idea of this vast stretch
of marine  alluvium. The pressnce of backwaters and

saltwater lakes and salt-pans such as Covelong,

lagoons,
Pulicat and the innumerable salt-pans found all along the

Ennore,
coast form another evidence of the existence of the sea in this regioa,

‘as these are only remnants of the sea which have persisted in some
of the lowlying portions of the plains near the coast even after the
coast-line shifted outward to its present position. These marine and
estuarine beds form a narrow belt running along the coast varying
in width from one to four or five miles. West of San Thome this
belt widens greatly forming a deep bay extending beyond Poona-
malle Cantonment where these beds are overlaid by the alluvium of
the rivers. Tothe north-west-west of Madras (Georgetown) this
belt of marine atluvium is bounded by the laterite beds of the Red
Hills and the belt narrows to about six miles: put immediately north
of it, it widens out again and attains its maximum width in the delta

of the Cortelliar and Narnavaram rivers till we reach the Pulicat

lake. The islands of Sri Harikota, etc+ which separate the Pulicat

lake from the sea aré entirely made up of these marine beds. Itis
well-known that these islands furnish innumerable shells which

form such an important article of exportr, being used in the
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tare of chunam used for building purposes. The shells are
conveyed in boats along the Buckingham Canal to Madras and
other places. These shells are all shells of marine animals belong-
ing to the same gpecies as are DOW living in the Bay of
Bengal. (Seeon the map No. 7 the distrihution of these beds.)

River Allyvium.—The rivers rising in the higher ground on the
west must have flowed into the Jateritic sea at the time of deposition
of the laterite and must have lengthened their courses as the coast
line was being gradually shifted outward and accretion of land was
taking place by the receding of the s 2 The river alluvia
are also of great interest. The distcibution of the river alluvia clearly
proves that at some past periad within the human era, the courses of
some of the principal rivers were different from their present courses:
As it is at preseat, the Palar after joining the Cheyyar is seent
joining the sea a few miles south of Sadras. There are strong
grounds for believing that this river had aton® time flowed in 2
northerly direction in the valley through which the Cortelliar is now
flowing, opening into the sea somewhere near the present mouth of
the Cortelliar River. The reasons for this inference are these —
(1) The broad open valley through which the Cortelliar now flows
is very much bigger and broader and altogether dicproportionate for
the present size of the river now flowing in it. (2) There is a stream
now actually in existence connecting the Palar and flowing in 2
northerly direction, and joining the Cortelliar. The valley in which

this stream flows is & broad and open valley out of proportion to the

s interesting to note that this small

river now flowing init, and it i
stream is called by a Sanskrit name Vriddhakshira which means

Old Palar. The broad valley of this small stream is cof”
he broad valley of the present Cortelliar, so that a much
ed in this valley and had carved that
It is a well-known fact

manufac

tinued into t
bigger river had once flow

valley. (8) The nature of the alluvium:
that the alluvium deposited by 2 river varies with the nature of the

rock making up the ared drained by that river. The Palar being 2
big river, taking its origin, 3$ already mentioned, in the Mysore
Plateuu, de up entirely of

is characterised by its alluvium being ma
debris of coarse granitoid rocks occurring so largely in North Arcot
District. It is generally 8 coarse gritty sand, rarely cliyey of
loamy. Itis noteworty that the alluvium making up the banks of
the valley in which the Cortelliar now fows, is identical with this-

9—A
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pe Cortelliar on the other hand are easily
the coarse sandy aHuvium of the Old Palar.
origin from the

n, the Cortelliar takes its
kam tank in North Arcot

and Ponneri Taluks,
rocks, so that the

“The deposits of ¢
distinguishable from

As we have already see
surplus waters of the large Kaveripak

District, and drains the Wallajah, Trivellore:
.areas which are largely covered with laterite
alluvium brought down and deposited by the Cortelliar, therefore, is
largely made up of reddish Joam of sandy clay; and this is exactly
the alluviom found covering the sloping sides of the old and deep
valley now occupied by the Cortelliar and unlike the alluvium found
on the higher banks of the same valley-
o have undergoned

the Cortelliar river.
river, a little to

is another river which seems t
Of course this river now joins
lly opened into the Naranavaram
fapuram village. A board alluvial valley €an

ward along the foot of the Nagari Hills to-
f the old

Nagari river
gimilar change.
It must have origina
the south of the Naga

be seen stretching east
wards the Nagalapuram Range- This marks the site 0
It is now found cutting its passage through a

Nagari river valley.
If miles eastwards of

neck of gneissic roc

Nagari town and joins the r
—The last and youngest formation inthe area is the

forming low hillocks fringing the beach and it
dges considerably inland. These sand dunes
action of winds, their further inroads being

This marks the last stage in the process of

hical features of the area.

ks at a point two and a ha
iver Cortelliar.
*

Blown Sand.
blown sand. }t is found
may be found forming ti
are entirely due to the
checked by vegetation.

evolution of the geograp
briefly the bistosy thus: There have been

& process of outward march of the sea-
lengthening of the courses of rivers to-
s of some of the rivers:

M.A. LE.S. (Retd.}

We may sum up
the successive stages in th
coast, and the consequent

gether with changes in the course

H. Narayana Rao,

An ordinary meeting of the Association was held in the

Presidency College on Wednesday, the 15th September, 1926, witl

Miss 1.H. Lowe, M. Sc., F.G. S, F. R. G. S., Deputy Directress of

public Instruction, in the chair, when Rao Bahadur M.R.Ry., H.Nara-

M.A, LE.S, (Retired), read the above paper on The
Environs.”

yana Rao,
1 Evolution of Madras and its

Geographica
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A®er abrief intr
oductory speech f
Ra . R rom the chai
.20 read hls.papef (printed above), at the end of ir, Mr. H. Narayana
interesting discussion. which there was an

dispm:.:u dL 3;:: t;l:serVed that the origin of the laterite was still i
Masine oclgin.  The :; was no compelling reason to hold it to 1;, lIf1
research. Past histo anges in the course of South Indian rivers a f"
eastwards from the Nry Sh-o we.d that the coast-line had been extenc‘;:xlt
the futare of Madras :,ial;:j Hills, and in this Geological Evolution wlllai
study. uld be as a seaport, would make an inter’esting

Mr.P. F.
evidentiary val :‘; Y:fo?hzetnyl:rkfed c:in the formation of laterites and the
. e found near Waltai
arit ; . altair. H .
y of South Indian rivers taking a southerly bend n:arz"ott;d the peculi
e coast.

Dr. M. S. Kri
. S. Krishnan of the Indi .
formation ndian Geological Surve
thero is n :i}iatente,. and referred to his exberiences in (YSSP oke on the
of opini l el: marine nor riverine origins to account f f'lSSa, where
on that it was due to sub-aerial causes or it. He was

Mr. N. Subr
] ahmanyam ref
and Palur Rai ! m referred to the sands bet
as well as 1 i:way S.tatxon to show the change in tbe.}:; t;en T.akkolam
o there being tradition of there havi ar river-bed
course of the river. ving been a change in the
.

Mr. H. Nar
. a
the laterite area asyz':::tgl‘;:;:f ej“ed- to the vast unbroken stretch of
bility of th i ) riverine origin, and s
oh y ere being two kinds of laterite form » @ uggested. the proba-
er sub-aerial. ations, one marine and the

Chairman and the Lecturer,
*® » »
.

Mr. R. Ramamritham rai
raised the .
Madras fi . question whether th .
view of t::s P:::inzr ldete; mined as early as the Cu ddap;a(;oa:t.h.nz of
ular India bein, ) eriod in

which . X g connected with G
andlit Stre'tChed fo éustraha, and referred to Hobbs : ;1 dwana Laud
Py Sf;m;’ ;fpmsm pp. 9 to 92; R. D. Oldham : ;{"h Evolution
gy f nata, p. 211 ’ D. N. Wadia H Gtalagy of India F;p ;z’;alll;{; the

Mr, H. Nara ’ i
yana Rao’s answer is as follows :—

~ “With regard to Mr. Ramamritham’
o ; m'’s letter taki i
rem hrl; :;?:rt:l;ang::eral direction of the East Canf ;);:e‘:it;?;' to’ le'
phin Coastsa:v of ttfxe West Foa.st and maintaining that themfline
o the Gone Coas ?re ormed simultaneously with the subm .
ontinent and the upheaval of the Himalaya:rfznce
_ nge
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about the end of the cretaceous or the beginning: of the Tertiary *och, I
would invite attention to these, facts,
]

“ All along the East Coast from Trichinopoly s.c., from Lat. 11° N-
to Lat.25° N., a series of patches of upper Gondwana beds, containipg
fragmentary remains of plant life . washed dewn into the sea from ie
neighbouring Gondwana land, and associated also with marine fossils, is
found resting on the edge of the gneisson the western side, and showing
a gensral parallelism to the present coast-line which is found lying a little
further east. It shows clearly that a continuons sea washed the eastern
edge of the Gondwana land while the Gondwana land was still intact, and
before it broke up at the close of. the cretaceous or the beginning of the
Tertiary epoch. 1t is well known also that marine cretaceous beds of
more or less shallow water or }ittoral origin are found in the Trichinopoly
and Pondicherry areas and also in distant Assam containing fossils
identical with those found in the Trichy and Pondicherry areas., From
that, it is clear that the sea continued to wash the eastern edge of the

Gondwana in the Cretaceous epoch also and that this coast-line in the
cretaceous epoch extended as far as Assam.

This Assam Range occupies a peculiar position. The northern
flank of this Range looking towards the Brahmaputra hasa gentle slope
made up of gneiss and granite. This gneiss is precisely similar to that
which forms the Peninsula. On the southern side, it is made up of
Vindhyan rocks, a continuation of ‘the rocks of Behar and a series
of fossiliferous beds in quick succession forming the tableland Sl;ch
as cretacean beds (similar to Trichy cretacean), The character of the
cretaceous beds is such as to suggest that the northern shores of the
Cretacean sea once extended across this tableland.

« In the face of these distinct evidences, I failto see how it can be
held that the east and the west coasts were formed simultaneously with
the submergence of the Gondwana land about the beginning of the
Tertiary epoch.

« As regards Mr, Krishna Kumar’s letter, I maintain that connec-
tion of the Gondwana land with Australia was majntained not through a
stretch of land extending acrass what is now :the Bay of Bengal, but
through a stretch of land running inthe N. E. direction from the
Peninsula passing through Bengal, Assam, Burma, Malay Archipelago
and finally linking it with Australia. (Vsde my paper ¢ Geographical
Evolution of India’ read before the Madras University as Sir Subra®
mania Iyer Lecture for 1922 and published in the Indian Review,
e~ AT Tt Vide also map 8.”

ing Works and Published by M. Subramaniam at the
" M. C. A., Vepery, Madras,
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7. A person shall become an ordinary member upon the propo-
sal by a member, the seconding by another member and approval by
the cov cil by the majority thereof present at its meeting. He shall
pay an annual subscription of rupees fwo payable in one instalment
or in two equal half-yearly instalments at his option.

. 8. Those who pay an amount of hundred rupees in two years
berome LIFE MEMBERS, and they shall be exempt from payment
of any further subscriptions.

v Officers.
9. There shall be the following officers tor the Association :—

Patrons, Vice-Patrons, Presid=nt, one or more Vice-Presidents,
Secrctary and Treasurer.

Management.

10. The management of the Association shall vest in a working
Council, which shall consist of the presidert, the vice-presidents, the
secretary and the treasurer as ex-officio members, and four others
elected by the general body, one at least of whom shall be from
amongst the mofussil members.

11, The Quorum for a meeting of the working council shall be
three.

The Powers and Duties of the Working Council.
12, The duties of the Working Council shall be:—

(A) To receive and approve all applications for member-
ship ;
(B) To arrange for the annual and other meetings of the
Association ;
(C) To provide for the custody and utilisation of the funds
and other property of the Association ; '

(D) To appoint committees and assign duties to them ;

(E) To act in all respects on behalf of and with the powers
of the general body, except when it is actually sitting.

13, The working council shall have the powers, subject to the
veto of the general body, to issue, modify or rescind bye-laws, for
. the regulation of the work and activities of the Association.

7/

Miscellaneous.

14. The official year of the Association shall be from 1st Janu-
ary to 81st December, and shall be divided into two sessions.

15, The Annual Meeting of the Association shall be held in
December, when the officers for the coming year shall be elected.

16. All lifé membership subscriptions, all uaspecified dona-
tions and one-third of all ordinary subscriptions shall be carried to
- the capital fund of the Association.
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