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IMPORTANCE OF THE STUDY

There is special appropriateness in my addressing the Geogra-
phical Association on a subject of this kind dealing with the locali-
saticn and distribution of a particular industry, for it is one of those
subjects in which there is urgent need for fruitful collaboration be-
tween the Economist and the Economiec Geographer. The migra-
tion of population from one region to another under the stimulus of
changing geographical and economic conditions and the shift of
industry from one locality to another, resulting in poverty and suf-
fering in the depleted areas invest the problem of industrial loca-
tion with great interest. The rise and development of the cotton
industry in India and Japan has created problems not alone in those
countries but even more so in Lancashire where those dependent
on the cotton industry have been thrown out of work. New me-
thods of production or new sources of power or new inventions
completely alter the importance of old locations of industry which
has to move out to other regions more suited to the changed con-
ditions. The utilization of new forms of power such as hydro-
clectric energy and the new possibilities of electric transmission
in India offer scope for the use of machinery in localities not sup-
plied with coal.

CONCENTRATION OF INDUSTRY IN INDIA

Modern industry in India is concentrated in a small number
of towns and in a few geographical regions. More than half the
factory workers of the country are employed in two cities and
neighbourhood, Calcutta and Bombay ; and a small numbe; ofﬂ otheiS
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centres like Ahmedabad, Cawnpore, Jamshedpur, Madras and Ran-
goon account for nearly all the rest. In Delhi, Lahore, Lucknow
and Nagpur the factory population is only a small part of the total
population, but there is some concentration of factories in those
capital towns.

FACTORIES OF LOCATION

Why is industrial life so much concentrated in these cities ?
If purely natural factors were decisive, we should expect economic
activity to be widely dispersed in accordance with the distribution
of natural resources and raw materials. It is true that in agri-
culture and mining the principle still holds good. The extraction
of metals and minerals, the raising of various kinds of agricultural
produce, the development of plantation industries like tea, coffee
and rubber and generally speaking the production of what may be
called the first order of goods are all conditioned by natural fac-
tors. Thus the raising of cotton and jute and of the various food
crops like wheat and rice, the extraction of coal or of gold and
silver and the opening up of oil fields are all carried on in regions
where natural conditions are suitable for the purpose. But as soon
as we reach the second order of production, new factors begin to
operate. While wheat must be raised from the wheat lands, wheat
flour may be produced almost anywhere if certain conditions are
satisfied. The spinning of cotton yarn requires, it is true, a fairly
moist climate; but artificial humidity can be secured at a cost and
if there are compensating advantages, the cotton spinning industry
may be located in regions not only far away from the raw material
but even in places having but little moisture. At the same time
natural factors always remain in the picture and are ready to make
themselves felt if conditions of production in an industry begin to
change.

I propose in this paper to do two things. I shall in the first
place deal with those causes which had brought about the high
concentration of the cotton mill industry of India in the nineteenth
century, in the light of the general theory of industrial location.
Secondly, I shall note the changes that have taken place in the dis-
tribution of the industry in recent years and examine the causes of
such changes and estimate their effects.

BOMBAY’S PRE-EMINENCE IN THE 19TH CENTURY

The cotton mill industry of India had from its origin been loca-
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i the Bombay Presidency and more especially in the two .
Bombay and Ahmedabad. In 1894-95 out of 144 mills in
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India 100 were in the Bombay Presidency, of which 67 were in
Bombay city. Towards the close of the last century, out of 167
mills of all kinds, i.e., including purely spinning and purely weav-
ing mills, there were in Bombay city alone 74 mills or 44-3% of the
total. The extent to which Bombay Presidency was responsible
for the development of the Indian cotton industry could be under-
stood from the fact that in the period of 1901-04 nearly three-quar-
ters of the yarn and over 827 of the woven goods made in the coun-
try were supplied by that province. Bombay city’s share was 57%
of the total yarn and 54% of the woven goods produced in the coun-
try and Ahmedabad was a poor second with a share of 8% of yarn
and 19% of woven goods. The position was more or less the same
right up to 1920-22, the Bombay Presidency maintaining the same
percentage share in the total production in yarn and cloth, although
within the province itself Bombay city was losing ground steadily
to Ahmedabad. Thus in the period 1919-22 Bombay Presidency
spun 70% of the yarn and wove 83% of the cloth in India, Bombay
city’s share being 50%. in yarn and 53% in woven goods. To get
some idea of the concentration of the industry in these two cities,
the following figures will be instructive. In 1919-20 out of a total
of 235 mills in British India, Bombay had 83 mills and Ahmedabad
66 and these were responsible for 63% of the number of mills in
India, 62% of the yarn and 76% of the woven goods produced.
While 63% of the mills were located in those two centres, the other
mills were widely scattered all over India, although in Sholapur,
Nagpur, Madras and Cawnpore there was some degree of concen-
tration. But the scattered factories turned out only about 24%
of the cloth and 38% of yarn made in the country. Contrast this
with the position of Bombay -which turned out 50% of the yarn
and 53% of the cloth and you have some idea of its absolute predo-
minance. ‘ :

CAUSES THEREFOR

How is it that Bombay had ever been the most dominating
textile centre of the country right up to quite recent times ? The
main raw material of the industry is raw cotton and this is evenly
distributed in the productive areas of the country. A glance at the
cotton map of India will show that with the exception of Bengal,
Bihar and Orissa, parts of the United Provinces and coast districts
of Bombay including the regions near the city and island, cotton is
available in varying quantities. The Oomras of Central India,
Khandesh, C. P. & Berar, the Dholleras of Kathiawar and Ahmeda- -

bad, the Bengal-Sind of U.P. and Rajputana, the Broach of ‘Bombay‘ S
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Presidency, the Westerns and Northerns of the Circars, the
Salem, Cambodias and Tinnevellis of the southern parts o,f the
Madras Presidency and the Punjab-American of the Punjab are
some of the trade names given to the varieties grown in the several
tracts of the country. The distribution of cotton mills was not in
accord with the distribution of the raw material of the industry.
There are still vast cotton-growing tracts like the. Punjab in the
north and Circars in the south, with practically no cotton spinning
and weaving factories; and this lack of correlation between the
sources of the main raw material and places of manufacture re-
quires some explanation, especially when it is borne in mind that
the cost of the primary raw material, i.e., cotton accounts for about
one-half of the total cost. It may, however, be recalled that neither
Lancashire, nor Japan, the two great world suppliers of cotton
goods, grows any cotton. In the U.S.A, while the Southern States
grow cotton, the manufacturing was carried on till recently almost
entirely in the Northern States. So far as cotton industr;’ is con-
cerned, it would seem therefore that nearness to raw material does

not constitute a necessary condition of the location of the manufac-
turing industry.

THEORY OF INDUSTRIAL LOCATION

The reason for this phenomenon may be explained by the gene-
ral theory of industrial location. Every industry requires v ai
kinds of raw materials including coal, if steam power is to be :z:;
or oil, if oil engines are used. In addition to the question of raw
material and power, the problem of transporting the finished pro-
duct to the region of consumption remains. The relative distapﬁce
of a producing centre from the region of the raw material (includ-
ing therein coal) and from the market combined with the weight of
the raw materials to be moved to the producing region and of the
finished product to the market will determine whether an industry

should be located near the source of the material, or near the source -

of power or near the market. In general, it may be said, that if a

raw material is more difficult to transport than the product made -

from it, production tends to be placed near the former. But not all
raw materials exert the same kind of locating force. For this pur-
pose the raw materials may be distinguished into “pure” and
“weight-losing” materials on the one hand, and “localised” mate-
rials and *‘ubiquities” on the other. Pure materials are those that

enter without any loss of weight into the product and therefore by -
themselves cannot bind production to their deposit, for whether ‘

they are converted into finished product in the region of their de-

'neaf,the market. The distance to be covered in eich casé ap: ‘the
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posit or are carried over to the place of consumption and there con-
verted into finished product makes no difference so far as actual
transport is concerned. On the other hand, the presence of raw
material of which a large proportion is waste, i.e, a weight-losing
material will attract manufacture to it because a saving in freight
can be effected. Examples of this kind are the saw mill industry,
the woodpulp industry, the cocoanut oil industry and these find
their location near the place of material. “Raw materials, there-
fore, tend tc attach industries to their place of production in inverse
proportion to the amount of the raw material that enters into the
finished product.” Raw cotton after it is ginned becomes a “pure”
material and enters fully into the weight of the product. There is
therefore no compelling reason binding the textile industry to the
region of the sources of raw cotton.

But the case is different when it comes to the use of large quan-
tities of coal. Coal is a weight-losing material and an industry like
the textile industry having to use considerable quantities of coal for
power is drawn to the regions of coal and before coal-mining in-
dustry was developed to the regions of water-power which too could
not be transported. Thus when an industry has to use materials of
various kinds some of which are weight-losing, the latter will exert
a great influence as a locating factor. ' :

There are some materials which are localised in certain regions
and others are to be found almost everywhere. The latter, termed -
ubiquities, have no locating force at all. They will be available
wherever production is carried on and there is no need to transport

_them. But their influence is felt in an indirect manner. Their

weight being included in the final product, the question as'to whe-
ther an industry should be located near the regions of the localised o

" material or the finished product, results ultimately in a comparison

hetween the weight of the localised material and the weight of the
final product in which ubiquities have been absorbed. It is.true
that in course of time there is a tendency for the ubiquities by -
being used up to become “localised” and this together with the- - .
fact that the increasing control of nature tends to- increase the
weight losses in production strengthens the locating force of the. -
material component in contrast with that of the finished product. -

‘It will now be clear that the relative pulls of the weight of the
material and of the weight of the product will determine i each ¥
¢ase as to whether the location should be near tHe raw material or
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relative costs of transportation of the materials and of the product
are the other factors determining location. The distance is more
than mere geographical distance and the systems of transportation,
whether they are by land or by water and the freight rates by land
and by water determine ultimately the location. Until a few years
ago most of the Punjab wheat was sent to Bengal, there to be con-
verted into flour and sent back to the Punjab; but now on account
of the changes in freight rates, the wheat is milled into flour local-
ly. In all this the relative freights on raw material and finished pro-
duct come into play. If the rate on raw material is low, the remoter
area will be favoured; if it is high, manufacture will take place
near the source of the material.

TRANSPORTATION COST—THE DOMINANT FACTOR
OF LOCATION

Fundamentally therefore it is transportation costs and the
transport relations which a region enjoys in respect of the material
and of the market that determine industrial location. One region
may have good transport relations in respect of materials and an-
other in respect of the market but the industry would be located
in a centre where the combined transport costs of materials and pro-
duct are at a minimum. The movement of the iron industry from
Eastern to Western Pennsylvania since 1890 is to be explained by
the fact that the latter has better transport relations to the market.
Again the steel industry in the Chicago District is an example of
localisation in a place which has the advantage of the lowest trans-
portation costs, taking both the material and the product inte
account. Other places have better access to coal and ore, but
Chicago gets the advantage of close proximity to a large consum-
ing market. o

The consuming market is itself governed by the distribution of
productive factors, i.e., labour and capital. #Where large numbers
of people work and live, consumption also increases and the market
for various kinds of goods becomes extensive. The conditions for
many kinds of industrial activities exist there better than elsewhere
and many industries are thus drawn to such consuming markets.
They thus affect and are affected by the localisation of industry.
We may sum up the whole matter by saying that localisation of in-
dustry depends upon the transport relations of each place and pro-
duct with regard to natural resources and consumers’ markets and
upon the transportability of the various goods required.
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THE CASE OF THE COTTON INDUSTRY

We are now in a position to see why in the first place the
cotton industry of the nineteenth century was located in India and
in other countries far from the regions of the main raw material
and far also from the place of consumption. Raw cotton as al-
ready pointed out is a pure material and enters fully into the finish-
ed product but the other important material, namely, coal (for
power) was “weight-losing” and being more difficult of transport
drew industry to it. Water power could not be had away from the
regions of water-fall and hence the textile industry was drawn
to the sources of its power and located near the region of coal or
of water-power. It was possible to locate the industry far alsc
from the consumers’ markets because of the system of transport.
Ocean transport is always cheaper than land transport, and the
cost of transporting both cotton and cotton goods by water is so
small that it causes very little addition to the total costs. It costs
no more to take cotton from Galveston to Lancashire than to take
it to the chief manufacturing areas of the U.S.A. Japan is able to
take cotton from India at nearly the same cost as the Bombay
mills because of the exceptionally low ocean freights. The cost of
transporting cotton from Bombay, Madras or Tuticorin to Japan
was only 4-56 yen per bale (400 lbs.) of which 1:40 yen was re-
turned by the shipping company as rebate. (1 yen =2s.). Again
as the Tariff Board pointed out in 1927 the one-way railway freight
on piece-goods from Bombay to Sholapur, a distance of 283 miles,
was exactly the same as the combined freights on raw cotton from
Bombay to Japan and of piece-goods from Japan to Bombay. The
advantage of a highly trained labour force in Lancashire and of the
extremely low labour costs in Japan, combined with their transport

advantages, contributed to the location of the cotton industry in

those countries.

BOMBAY’S TRANSPORT RELATIONS

For similar reasons, Bombay was found to be the only suita-
ble location for the rising Indian mill industry. It was favoured
by the cheap sea transport and could import raw material, machi-
nery stores and other accessories more cheaply than any inland
centre. Until the Indian coal industry had been developed, coal
had to be imported in any case and Bombay could import
foreign coal. Although its raw material had to be drawn from the
interior, other centres nearer the raw material had other serious
handicaps and Bombay had the advantage of being a good assem-
bling and collecting centre of raw cotton. The advantages of relia- -
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bility of supply, of wide choice of selection and of mixing various
cottons are often so great that a factory will prosper better in a
raw material assembling centre than in the region of production of
any one variety of cotton.

The Indian cotton industry was for a long time a spinning in-
dustry and most of the yarn was exported to foreign m.arkets a}nd
Bombay had therefore excellent transport relations, being an im-
portant port town. Like Calcutta, it is a place where two trans-
port systems meet—the ship and the railway and the converging
points of transportation offer relatively favourable transport rela-
tions to manufacturing industries for two reasons: (1) The exist-
ence of a net-work of transport lines and (2) a reduction in the
number of times goods have to be reloaded. Thus to manufacture
imported raw materials saves the expense of loading them on rail-
ways, which must be done if industry is located close to a railway
station at some distance from the port. For these reasons, when-
ever there is a break in the transportation systems, the tendency
has always been to evade the costs of it by locating production
there. Examples of break localisation are numerous. The Scan-
dinavian Pulp industry, the Chicago steel industry are instances
in point. Calcutta might have developed a cotton industry of its
own and indeed one of the early cotton mills was actually located
there. It was however more distant from the raw material than
Bombay and although nearer to coal, the coal mining industry had
not then been developed. When however the mining industry had

actually been established, Calcutia interested itself only in the
jute industry and the enormous profits made therein led to a total
neglect of the cotton textile industry.

ITS PRODUCTIVE EQUIPMENT

Another important reason why the cotton mill industry was
concentrated first in Bombay and later in Ahmedabad was that it
was only in those places that productive equipment as represented
by labour, capital and organization was available in sufficient
quantity and quality. All capital that was available for industrial
development was to be found only in those centres and for a long

time industrial capital was unavailable in any smaller centres. The -

managing agency firms who were mostly financial entrepreneurs
- established themselves in Bombay and Ahmedabad and all industrial
development was due to their enterprise and management. Until
recently Bombay like other port towns enjoyed also the advantage

of cheap rail transport because the railway rates to and from the:

ports were cheaper than for inland towns.
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AGGLOMERATING FORCES

To summarise the position then, the concentration of the cotton
industry in Bombay may be explained by the superior transport
relations which it enjoyed in regard to all the materials required
for the industry and to the market and by the presence of its enter-
prising managing agents who had sufficient capital and industrial
sbility. Climate also undoubtedly added to its advantage. The
humidity required for the purpose of spinning yarn was present
in its climate although efficient humidifying plants are nowadays
installed everywhere for the spinning of finer counts. These
natural advantages were increased by certain * agglomerating ” fac-
tors which usually accompany large-scale production and concen-
tration. An agglomerating factor is any advantage or cheapening
of production or of marketing which results from the fact that pro-
duction is carried on to some considerable extent at one place. Thus
the economies of concentration of industry in general such as the
development of a trained labour supply, the saving in marketing
costs and overheads are agglomerating forces which draw industry

more and more to the place. Bombay had the full benefit of these
agglomerating forces for quite a long time.

BREAK-UP OF THE COTTON INDUSTRY

Recent Tendencies. I now pass on to the second part of
my paper and shall consider the changes in the distribution of the
cottage industry in recent years and more partlcularly during the
last 15 years. The most striking change is in the relative position
of Bombay. From the year when the first cotton mill was started
in India in 1851 to the year 1930, Bombay was singly the largest
textile centre, judged by every conceivable standard ;: whether the
test was the number of mills, spindles or looms or the quantity of
yarn spun or cloth turned out. In 1931 both Bombay and Ahme-
dabad had an equal number of cotton factories at work but in 1932
Bombay had to give away the pride of place to Ahmedabad, while
in 1933 each centre had 73 mills at work, in 1935, Bombay had only

. 66, while Ahmedabad had 79. But although Ahmedabad has now
become the largest textile centre judged by the number of mills, .

‘Bombay still has larger spindle and loom equipment and produces .

 even torday the largest gquantity of yarn and largest quantity of

idh

~ 45,000 spindles, the modal class mills in Ahmedabad have only 15

cloth. This of course is due to the fact that the average spinning .,
" and weavmg mill in Bombay is much larger than that in Ahmedabad: -

While the modal class mills in Bombay have an equipment of 30 to

to 30 000 spmdles Snmlarly the modal class in Bombaygwd'é
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mills having 800 to 1,000 looms while in Ahmedabad the modal class
were those having 400 to 600 looms. Thus despite a greater number
of mills in Ahmedabad, its share in the total Indian production of
yarn and cloth was only 18 per cent. and 25 per cent. respectively
as against Bombay’s share of 26 per cent in yarn and 30 per cent.
in cloth. However, the trend is clear. Bombay is steadily, and
after 1920 somewhat rapidly, losing ground and it is likely that its
pre-eminence will soon disappear. In 1901, it had 42.6 per cent. of
the mills in India in 1935 its share was under 20 per cent.

It is necessary to find out first of all which centres have gained
the ground lost by Bombay and, secondly, to enquire as to whether
the resulting change has only meant a concentration of industry in
other centres. At first sight it might appear that what Bombay lost,
Ahmedabad gained and, therefore, the concentration of the textile
industry in one or two centres has not been broken up. It is true
that Ahmedabad has more than gained the ground lost by Bombay.
While in 1913-14, it had only 60 mills, in 1935, it had 79 and the rest
of the Bombay Presidency did not also show any expansion. But
a study of the distribution of the industry in recent years shows that
the breaking-up of the excessive concentration of the industry is
now in process and that the cotton industry is getting more widely
scattered all over the country. The Indian States of the Bombay
Presidency and Central India, Mysore and Hyderabad, Bengal and
particularly Madras are witnessing a very important development
of the textile industry and the share of these centres in the number
of mills and in the quantity of production is steadily increasing. I
give below the distribution of the 333 mills (excluding 3 at Pondi-
cherry) at work in India and the share of each centre in the pro-
duction of yarn and cloth.
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PRESENT DISTRIBUTION OF THE INDUSTRY

No. of Percentage share in vproductlon of

mills. Yarn. Cloth.
Ahmedabad 79 16 27
Bombay 66 . 28 34-5
Madras 34 11 2
Indian States in
Bombay Presidency 31 15* 15*
Rest of Bombay 27 7 ' 6
United Provinces 21 10 6
Bengal . 19 4 4
Central Indian
States 15 _— —_
Central Provinces
and Berar 11 4 2
Mysore 6 — —
Hyderabad 6 — —
Delhi 6 25 2
Rajaputana 5 — —_—
Punjab 4 6 5
Cochin 1 — —
Travancore 1 —_ —
Burma 1 —_ —_—

333

R

Although Bombay’s share in the production of yarn and cloth
is still considerable, it had fallen from 50 per cent. in 1920 to 28 per
cent. in 1935 in respect of yarn and from 54 per cent. to 35 per cent.
in cloth during the same period.

CAUSES FOR THE MIGRATION OF THE INDUSTRY
FROM BOMBAY

The causes for the migration of the cotton industry from Bombay
are to be found in a number of factors. In the first place, Bombay
is losing its advantage in respect of transport relations owing to the
change in the character of its production. As long as the market
was in other countries, Bombay had undouhtedly a superior advan-
tage over inlaid centres which were nearer the source of the mate-
rial. But since the loss of its export trade in yarn, it is engaged

* Includes other States also.
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more and more in the production of cloth for home consumption and
supplies an internal market where its transport relations are cer-
tainly inferior to regions nearer the market centres of the country.
Secondly, it is now faced with certain deglomerating tendencies
which have the effect of breaking down excessive concentration.
The very agglomerating forces which formerly helped local concen-
tration have by raising the prices of natural resources, cost of land,
internal costs of transport and of labour brought about counteract-
ing influences tending to destroy concentration. The high rents
of land, high local taxation, high local rates for water and other
municipal services are making it difficult to hold its ground against
new rivals. Thirdly, high labour costs combined with labour un-
rest and strikes have rendered its position somewhat shaky com-
pared to its rivals.

Compared to Bombay, Ahmedabad is in many ways in a more
favourable position. Its nearness to raw material and to north
Indian markets, its contented labour force and lower labour cests
and its relatively low rates of local taxation have contributed to
the rapid growth of the cotton industry. Further in the manage-
ment of the industry, Ahmedabad has a decided advantage aver
Bombay. There is much closer attention given to the details of
management in Ahmedabad, where each industrial unit is managed
by a separate managing agency firm. However, there are reasons
to think that Ahmedabad too is reaching saturation point. It has,
judging from certain tendencies, reached the stage which Bombay
had reached about 20 or 30 years ago. Further Ahmedabad, no

more than Bombay, can resist the force of certain factors now at .

work to bring about a much greater dispersion of the cotton textile
industry, the beginnings of which we are now witnessing to-day.

Reasons for the growing dispersion of the industry. There
are several reasons why it is likely that the Indian cotton industry
would be more widely distributed in the country in the future than
it had been in the past. The distance to the consumer is an import-
ant factor in India with its vast size and scattered population. If a
factory or a group of factories in one centre is to supply a vast area,
the average distance to the consumer will be much larger than if

factories are evenly distributed. over that area. Again the greater-

the cost of transport, the more evenly each industry will have to-be
spread over the area and the smaller the area which can be served
by any factory or group of factories. Both these considerations are
very relevant to the question on hand. As railway rates are more and

more adjusted in proportion to the cost of service rendered and as

DISTRIBUTION OF COTTON MILL INDUSTRY IN INDIA 209

exceptional and unduly favourable rates charged to port to port traffic
are replaced by more equitable rates, transportation costs tend to
confer advantages on a large number of centres near the region of
consumption. Actually this process is going on in India. Thanks:
to the work of the Railway Rates Advisory Committee, rates are
adjusted according to costs of service based on distance and have
the effect of bringing about a rapid decentralization of industry.
There is a large local demand for different varieties of cloth which
is governed by local tastes of consumption and which can only be
met by a number of small factories in the neighbourhood of cotton
ginning areas. Above all the most dominant factor tending towards
decentralization of the industry is the supply of electric power. The
development of hydro-electric power in South India is already re-
volutionising the location of the cotton industry. This factor com-
bined with the attracting force of lower rents and cheaper labour
in the smaller towns would further decentralize the cotton mill
industry in India. Similar influences have been felt in other
countries too. Thus the cotton industry in U.S.A. has been moving
south in recent years, the stimulus being cheaper labour and rent
as well as cheaper transportation.

PROSPECTS OF MADRAS

Of all the centres which are likely to reap the full benefit of
decentralization, our Presidency stands foremost. The devélop-
ment of the Pykara electric scheme has already contributed to the
establishment of a large number of new textile mills in Coimbatore,
which to-day has as many as 32 mills all of which are using electric
.power. Salem, Erode, Trichinopoly and North Arcot are erecting
new mills under the motive of cheap electri¢ power. The price
charged comes to about 6% to 7 pies per unit and compares most
favourably with the cost of power generated by steam or oil, which
cannot be had for anything under 9 pies even for a well-managed
plant. But the great advantage of electric power apart from its.
reduced power cost is that the factory can save on capital investment,
Not being compelled to have its own power plant, it can either start -
with a modest capital or use the capital thus saved for installing
more spindles or looms. There is also considerable saving in opera-

- fion cost. - Breakdowns are avoided and reliability of supply is

guaranteed by the public utility company which in this case is the '
hydro-electric department of the Government of Madras. These are

_ no small advantages for small factories which cannot afford {o raise -
large capital or employ expert engineers to look after their steam.orf . ¢
- oil engines. As long as steam was. the main motive power large N

»
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units and location in large cities were required ; but development of
clectricity has the contrary effect and will bring about a more even
distribution of industry. Coimbatore and other neighbouring re-
gions also get the full benefit of cheaper labour and cheaper rents.
A further cause of decentralization is the use of motor transport.
There is now no longer any compelling reason why the cotton in-
dustry should be located at a railway town. Motor transport has
now rendered the superiority as to transport relations of factories
in the neighbourhood of railways largely a thing of the past in some
western countries. If the goods must be transported from the rail-
way station by motor trucks in any case, location near the railway is
of little importance.

Of the 34 mills working in Madras in 1935, 19 were purely spin-
ning mills and all of the 12 mills which were in course of erection
in 1935 and the newly-registered ones are also spinning mills, Ex-
cept in Madras and the United Provinces the number of spinning
mills is generally falling off. But in these two provinces the exist-
ence of a considerable volume of handloom weaving keeps the
spinning industry going. The limit of expansion is nearly reached
in Coimbatore and its neighbourhood as most of the raw cotton
available in the area would be just enough for the existing mills and
the mills in the course of erection. Unless, therefore, the mills
draw cotton from other areas or take to weaving, their demand for
power will not increase rapidly in the future. But if it does, there
will be sufficient supply available from the Mettur electric scheme.

Of the 5 million bales of cotton produced in India, Madras con-
tributes nearly 1 million bales. The Cambodias are fully utilized
by the mills of Coimbatore and Madura. Already Madura and Tin-
nevelly have important textile mills and the development of the
Papanasam electric scheme is likely to cause a further expansion of
the industry in the southernmost districts. It is in the Ceded Dis-
tricts where the Northerns and Westerns are available and in Kistna
and Guntur which grow Uppam bearing the trade name of Coca-
nadas that practically no mills exist. They must await the develop-
ment of hydro-electric power. The Vizagapatam power scheme is
not likely to benefit these regions, and it is only when the Bellary
scheme is developed that some mills are likely to be established.

Of the other centres in India having large potentialities, Bengal
and some of the Indian States are the most important. Between
1931 and 1935 the number of mills there increased from 13 to 19,
while the number of mills in course of erection was as many as
21—a very rapid rise. Apart from the proximity of raw cotton,
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cheap labour, cheap rents, etc., the States enjoy a competitive ad-
vantage over British India on account of absence of labour legisla-
tion in some States and of laxer administration in all. Apart
from Bengal's easier access to coal, the superiority of Bengal lies
in her large consuming markets. The jute industry having reached
the saturation point long ago, the capital and enterprise of her
managing agents are now directed towards the expansion of the
cotton industry. Bengal is also favourably situated for the import
of machinery, stores and cotton for spinning and weaving superior
varieties.

The Punjab is another province where the growth of an import-
ant cotton textile industry is only a matter of the next few years.
The Punjab grows the largest quantity of cotton in India amounting
in the year 1934-35 to 946,000 bales or 25 per cent. of the total Indian
production. Yet there are only four textile mills in that province.
Here again as soon as the projected hydro-electric schemes are com-
pleted, the expansion of the cotton industry might be looked for.

LOCALISATION IN QUALITY GOODS

Although in the next two or three decades the cotton industry
in India would be more evenly distributed, there is bound to be still
a considerable degree of localisation for special kinds of yarn and
cloth. Bombay and Ahmedabad have definitely switched off to the
production of finer counts. Bombay’s advantage in fine yarn will
remain for a long time. The raw material required for yarn of 40
counts and over is not available in India and has to be imported.
India is of course the largest exporting country in the world of short
staple cotton. Her long staple cotton of about 7% inch to 1 inch is
suitable for the spinning of 24—40’s and is available to the extent of
about 700,000 —750,000 bales. But there do not seem to be any
near prospects of her growing long staple cotton in sufficient quan-
tity and quality to enable her to produce the 20 per cent. of the total
consumption of cloth or about 1,000 million yards represented by
finer types of goods. The Indian Central Cotton Committee is of the
view that high quality cotton having a staple of 1% to 1% inch and
capable of spinning up to 60’s, could be grown in certain areas in
Sind as a result of the Sukkur Barrage scheme. In the meantime
Indian spinners have to draw much of their supplies from other
countries, chiefly East Africa, Egypt, Sudan and US.A. Out of 44
million lbs. of yarn over 40’s produced in India in 1935, Bombay
produced nearly 14 million lbs and Ahmedabad 16 millions. The

 extent to which Ahmedabad and Bombay are specialising in the
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production of yarn may also be noted from the fact that while
22.34 per cent of the yarn produced by Ahmedabad mills and 13.2
per cent. of the yarn produced by Bombay mills are over 30’s, in the
rest of India less than 6 per cent. of the total yarn was 30’s and over.
Bombay is concentrating more and more on dhoties. While its share
in dhoties was only 26 per cent in 1926-27 as against 41 per cent of
Ahmedabad’s, its share increased to 33 per cent in 1935 as against
a fall to 26 per cent. of Ahmedabad’s. Indian States are specialising
in long cloth and shirting and are responsible for 21 per cent. of the
total production in that line. Bombay's greatest handicap is in
coloured goods where on account of the insufficiency of fresh water
and high water charges, it has been unable to march with Ahmeda-
bad or other centres. In 1926-27 Bombay’s share in coloured goods
was 61 per cent. while that of Ahmedabad was only 19. In less than
a decade Bombay’s share fell to 30 per cent. (a fall of 50 per cent.)‘
while that of Ahmedabad rose to 38 per cent. showing a rise of 100
per cent.

THE FUTURE OF BOMBAY AND AHMEDABAD

The future position of Bombay and Ahmedabad depends upon
the extent to which they concentrate in certain special lines of pro-
duction where their superior advantages will more than offset the
disadvantages of distance to the markets. For it is a well-known
law that the greater the economies of specialization and large-scale
production, the more negligible will be the proportion of transport
costs to the total costs of the product. In any case it
is very unlikely that small and scattered factories in India
would be able to satisfy more than local needs and varie-
ties. There is still room for some degree of specialization
and concentration and while natural advantages will con-
tinue to play an important part in the trade relations between
various centres, the distribution of productive power and organisa-
tion and capital will exercise no less decisive influence. There are
again incalculable forces which may completely alter localisation.
To take only one instance, the demand for artificial silk and silk
goods which compete so effectively with cotton goods may not merely
bring about new centres of the silk industry but cause extensive
changes in the distribution of the cotton industry. But the prob-
lems raised by such factors cannot be dealt with within the limits
of this paper which, I am afraid, has already become too lon g.

A Geographical Study of the Vellar Basin
By
Mz. K. SrinivasaragHAVAN, MLA,, L.T., Dir. GEo.,

The Vellar Basin lies roughly between 11° and 12° N. Lat. and
78° and 80° E. Long., and has an area of about 4,000 sq. miles. It
is bounded by the Bay of Bengal on the East, the Shevaroys and
Kollimalais on the west and the low-lying ridges separating it from
the Coleroon on the south and the Pennar and the Gadilam on the
north. It comprises roughly the Attur Taluk of the Salem Distriet,
the Perambaloor and Udayarpalayam Taluks of the Trichinopoly
District and the Kallakurichi, Vriddhachalam and Chidambaram
Taluks of the South Arcot District. It occupies an important posi-
tion between the Pennar and Cauvery basins. It has ever been a
land of plenty and has not suffered so severely during the many
famines that have ravaged the surrounding areas. It has a well
distributed system of irrigation and cultivation of crops of all types.
It is only in this basin that we meet with excellent artesian wells in
the whole of South India, or, even in India. The region has a unity
about it, in its arts and crafts and the daily life of its inhabitants.
The newly-introduced railway lines that traverse it from east to
west and north to south have opened it to the surrounding regions.

Physically, this region can be divided into 3 great divisions :—
1. The Hilly Regions lying to the west.

II. The Undulating Region from the foot of the hills up to the
low deltaic area.

III. The Low Deltaic Area supplied with plenty of water from
the Vellar and Coleroon Anicuts. This is more the work of man
than of nature.

1. THE CHIEF HILLY REGIONS

(1) The Shevaroyan Malai lying north of Salem.

t

(2) Tennande Malai which falls into three sub-divisions.

(a) The Tirtha Malais of Uttankarai. ' :

(b) The Chitteri Plateau, a tangled mass of highland and
ravine.
3
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(¢) The Aranattu Malai in Salem Taluk immediately east
of the Manjavadi Pass. The Vasishtanadi takes rise in
this last hill.

(3) The Kalroyans.—It is about 25 miles in length and presents
to Vellar a continuous front of 23 miles from east to west.
are only of moderate height. The general level is being 2,000’ to
3,000". But they rise abruptly from the surrounding country and
from a distance they have the appearance of a great wall shutting
off the country from the west. At either end are passes, the Attur
Pass in the south and the Chengam Pass in the north leading from
South Arcot to Salem District. These passes have been of great
importance in ancient and modern days. They were the easiest

They .
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MAP 1. SHOWING THE PHYSICAL FEATURES OF THE VELLAR BASIN.

routes for Haider’s troops; and their existence can be easily felt

during the South-West monsoon when a strong cool breeze blows

through them (vide S. W. Monsoon Rainfall Map).

e
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To the south of the Vellar lie chiefly (4) the Pachaimalais and
(5) the Kollimalais, and a few other scattered hills,

I1. THE LOW COUNTRY

It occupies a region of large area. Though much less diversified

. in surface than the hilly country, it yet shows considerable variety

of aspect, coinciding in great measure with the changes in gee-
logical structure. A great part of the low country is occupied by
rocks of sedimentary origin resting on metamorphic rocks of which
the entire mountain country is formed.

~ On the northern side close under the Kalroyans the level is 500
to 700’ above the sea and it falls to 153’ at Memattur Anicut; but
after that it slopes away gently to the sea. It is a great plain, almost
everywhere covered by jungle. With the exception of 3 or 4 isolated
hills lying close to the foot of the mountains, it is broken only by a

- few very low rocky hills.

In the southern portion of this region, the land is more un-
dulating being cut into numerous ridges and furrows by the valleys
of the Manimuthar and the other tributaries of the Vellar rising in
the Kalroyans.

The country south of the Vellar, sloping from the Pachaimalais
eastward, is very similar to the above in appearance, but a little less
undulating in character. There is very little jungle except quite
close to the hills, .

East of this, the plain becomes more and more tame and the
land sinks into an almost dead level, excepting where broken by the
low scraps of the small plateau rocks belonging to the Cuddalore
geries which rest on the rocks of the cretaceous periods. The ex-
tensive portion of this plateau is in the Udayarpalayam Taluk.
These scarps, though low, form rather marked objects on the north-
ern and southern boundaries of the alluvial valleys of the Vellar.-
Where it is not cultivated the surface is.covered by low scrubby and
often thorny jungle. They terminate suddenly to the eastward, the

. alluvium resting against the foot of the low lines of cliff. . -

III. THE ALLUVIAL REGION

' The region watered by the anicuts of the Vellar 'kand:th_e _
Coleroon has a surface sediment of alluvium. It is a flat country
well watered, where paddy is grown extensively. Near the sea we
find sand spits stretching along the coast.” S e

i N ey
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There is little in the way of scenery in this region. Such beauty
as this possesses is due less to the liberality of Nature than to the
handiwork of man who has diversified the country with broad tanks
and pleasant groves of trees. The irrigated areas of Chidambaram
have at least the charm produced by a prosperous, if not a romantic
landscape. The most uninviting parts of all this uninteresting side
of this region are the alluvial plains in the dry season when the * sad-
coloured ” soil of the interminable level paddy flats, shorn of their
crops and broken only by their low bunds and a few scattered babul
trees, is revealed in all its monotonous nakedness.

But in the west the landscape is by no means so tame. All along
the side of the mountain range, the hills provide an effective back-
ground to the scene, trees are more plentiful, and there is some
scrub forest, and the country is more undulating and less wholly
given up to the plough. The most beautiful part of this portion of
the region is however the tract round about the scattered hills. Not
only have these hills a strong fascination from the wildness of their
outlines and setting, but the wonderful play of colour upon them
and their surroundings is infinite in its variety.

THE HYDROLOGY OF THE REGION

The Hydrology of the regien is very simple. The region is
drained into the Bay of Bengal. The waters gathered from the

Shevaroys, Kalroyans, Kollimalais and Pachaimalais are carried by
its various tributaries into the Vellar.

The Vellar (White River) is formed by the junction, about four
miles west of Toludur in the Vriddhachalam Taluk, of two rivers, the
Vasishtanadi and the Swetanadi, which rise in the Salem District.
The former of these drains the Tenandemalaj and the western slopes
of Kalroyans. The Swetanadi rises in the Kollimalais in the Salem
District and drains the northern side of the Pachaimalais. The
Vasishtanadi enters South Arcot District through the Attur Pass
just south of the Kalroyans and becomes for some sixteen miles the
boundary between that District and Trichinopoly. After the junc-
tion with the Swetanadi, the boundary still follows for another 25
miles the course of the united streams and then the Vellar strikes
north-eastwards and flows through the Vriddhachalam and Chid-
ambaram Taluks to join the Bay of Bengal immediately south of

Porto Novo. Its banks are often high and steep. It is bridged at -

the Shatiatope Anicut and the South Indian Railway crosses it near

Porto Novo: A new bridge, recently opened across this river
between Chidambaram and Bhuvanagiri, facilitates through motor
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traffic to Chidambaram. The river is navigable for small boats of
some four tons burden for four or five miles from its mouth, and is
affected by the tide for seven or eight miles. About 4 miles east
of Srimushnam, it is joined by a considerable tributary, the Mani-
muktanadi, which drains the eastern slopes of the Kalroyans. To
the north of this region runs the Penniar and Gadilam. The Uppa-
nar or Paravanar has its source in the Vriddhachalam Taluk, flows
eastwards along the boundary between Chidambaram and Cudda-
lore Taluks and falls into the Bay of Bengal by the north of the
Gadilam. It is largely a drainage channel for the lands irrigated by
the Shatiatope Anicut across the Vellar.

The Coleroon lies to the south of this region. It flows into the
sea about six miles south of Porto Novo and forms the southern
boundary of the flat region in the Chidambaram Taluk. Its waters
from the Lower Anicut across it flow into the Veeranam Tank ; and

together with the Vellar it irrigates the wet lands of Chidambaram
Taluk.

THE SOILS OF THE REGION

The soils of the region are classified into 3 main groups, namely,
black or regar, red ferruginous and arenaceous. These are again
subdivided into clays, loams and sands. The most fertile of them
are the black earths, especially black loam, the next best the red
kinds and the worst the sands. These last occupy a very small
portion of the total area, while nearly one-half is covered by black
and the other half by red. The former is very fertile, even when
unirrigated. But the red soils here are not as barren as those of
some other parts, e.g., Deccan. The black earth is commonest in
Chidambaram, Vriddhachalam, Udayarpalayam and Perambaloor
Taluks, and the great spreads of it in the valley of the Vellar are
believed to have been formed in a huge inland lake caused by the
backing up of the river by the line of high ground of which Mount
Capper is the most prominent survival. The sandy soils are only
found to any considerable extent in the low strip of country which
faces the sea in the Chidambaram Taluk. They are largely used
for the cultivation of casuarina and cashew trees.

GEOLOGY OF THE REGION

For a geological study of this region, it can be subdivided into
the mountainous area and the low country. In general, the geolo
gical structure of the mountain region is very simple : ‘
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(a) By far the larger part is made up of rocks belonging to the

great metamorphic or gneissic series of Southern India, which be-

long to the Archaean Group.

(b) Intrusive in these are (1) the older charnockite series,
(2) the younger igneous intrusions of which the basic trap dykes
and the Magnesium Series of the Chalk Hills are the most conspi-
cuous features. The remaining part is occupied by the sub-aerial
deposits and alluvia of the different rivers. The two forms of sub-
aerial rocks are (i) Kankar and (ii) pseudo-laterite. They are not
extensive. The former is formed by the decomposition of lime-hold-
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Let us now consider the important mineral resources of this
area for commercial purposes : :

1. Magnesite: The Chalk Hills between Salem and Sheva-
roys are just outside the region ; but there is a magnesite belt near
the upper course of the Vasishtanadi.

2. The iron ores of Salem District are well nigh iﬁexhaustible.
Most of these beds lie at the headwaters of the Vellar river.

Magnetic iron ore occurs in many localities on the Kalroyans.
Till about 1855 local iron-smelting was carried on; and in Kalla-
kurichi Taluk alone there were 70 such places. There were many
local blooms in the Attur and Salem Taluks of the Salem District.

3. Chromite is found in the Chalk Hills and Kanjamalai and
was worked by the Porto Novo Company till 1860.

4, Steatite, an impure hard talc occurs in the Attur Taluk. It
is used for the manufacture of culinary vessels.

The Geology of the lowland extending from the foot of the hills
to the Bay of Bengal:

The general geological formation is simple. The greater part
of it is covered by archaean rocks of the gneiss family, resting on
which are three groups of sedimentary rocks belonging to different
geological periods and overlying each other in regular succession
from the coast on the east to the hills on the west. The lowest of
these great groups is the fossil-bearing cretaceous limestone. Above
this comes the younger group of sandstones which are known as

“ The Cuddalore sandstones” and form the Red Hills near Pondi- -

cherry and the Mount Capper Range south-west of Cuddalore.

' The uppermost are the alluvial deposits. They are formed by the

deltas of the Vellar and the Coleroon. The former stretches from
near Cuddalore to the mouth of the Colercon and runs inland as far
as Tittagudi, a distance of 40 miles. Near Lalpet, at the southern

. m:“ %‘“““‘""“W S et Rkt st end of the great Veeranam Tank, the alluvium of this river unites Lo
”’—\ R = o :”m.“:'" ¥ with that of the Cauvery delta. :
'&\:’ = N w o Nunnl . ) . A ]
Z3 Magoet 2 D A . 3 . s .
ﬁ - T : - But none of the rivers are now forming deltas. The silt carried

down by them is swept away by the strong current along the coast.
MAP 2. SHOWING THE GEOLOGICAL STRUCTURE OF THE VELLAR =~ " Sand is blown up by the wind into considerable dunes and form .
BASIN. . ' ’ prominent features in the landscape. They are utilised for the ecul- .-
tivation of casuarina and cashew trees. This region cannot be said ..
to be remarkable for its minerals. The building stones only are of
-commercial importance. The temples show to what use gneiss can

ing rocks by rain water, and the latter is a ferruginous clay incrus-
tation formed on the surface of ferruginous rocks weathering in a
damp atmosphere, :
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be used for building purposes, especially as it lends itself easily to
excellent carving. A visit to Vriddhachalam, Srimushnam and
Chidambaram will prove this.

The laterites of the Capper Hills are quarried and sent to dis-
tant places as road material. The hard rocks are used locally for
building purposes.

RAINFALL AND TEMPERATURE

The climatic conditions of this region can be easily understood
from a general look at its situation in the Madras Presidency. It
can be fairly well said that it is bound by the six important meteo-
rological stations—Madras, Cuddalore and Negapatam on the coast,
and Vellore, Salem and Trichinopoly in the interior. The region
lies practically between Salem on the west and Cuddalore on the
east.
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MAP 3. SHOWING THE ISOHYETS FOR THE SEASON
JUNE-SEPT —VELLAR BASIN. '

A GEOGRAPHICAL STUDY OF THE VELLAR BASIN 221

The temperature is fairly high throughout the year and is more
even near the coast and even in the interior it does not fluctuate
very much. April, May and June are usually the hottest months,
and with the setting in of the South-West Monsoon early in June
the temperature drops gradually. Little rainfalls during this season
but the Attur-Gap enjoys plenty of wind and rain ; and the Peram-"
baloor Taluk suffers because of the mountains lying to its west. The

‘whole area is very dry during summer; and with the monsoon
freshes the alluvial flats are cultivated and appear green, being
supplied with plenty of water. : ,

*i8.3

MAP. 4. SHOWING THE ISOHYETS FOR THE SEASON
OCT -JAN —VELLAR BASIN . - .

Then, during September, the N orth-Eastern Winds aré expected, .
These bring the major portion of the rain. They continue till Janu- = -
ary, though the greatest amount falls in October and November.
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* The wind travels all round the compass in more or less’s
- stages during the course of the year. The interior regions are bften
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dhachalam Taluks of South Arcot District and the Perambaloor and

visited by hailstorms during the hot weather. Near the coast the Udayarpalayam Taluks of Trichinopoly District.

heat in that season is never so severe as in other places, but the

i i ight. This region is
oolness in the cold season is always very slight .
;lore eqable than Nellore and Cuddappah. The effect of the sea FLORA AND FAUNA

breeze does not penetrate far into the interior to alleviate the heat
of the sun. But the Attur Pass enjoys the South-Westerly Wind,
and much milder temperatures are felt there than further east.
The country next to the sea is moist and damp ; but on the whole the

For this study also the region can be subdivided into (1) the
mountainous region, (2) the sea coast and (3) the low country
lying between these two.

district is healthy. In fact, Cuddalore was formerly a health resort. The hills in the region have a variety of trees and shrubs. In
the Shevaroys, Pachaimalais,. Kollimalais and Kalroyans, one can

Climatically, the region can be subdivided i.nto (1) the Att}u see the variety of vegetation extending up to 4,500' above sea level
Pass region, (2) the coastal region as far as Vriddhachalam which 1 and flourishing on plenty of rainfall and sunshine. Coffee has been
S — a new introduction in the Shevaroys. Kadukka (Gallnut), Bamboo,

Sandal, Teak and a number of other kinds of trees grow there.

[ AL
o ' \’/‘\ In the third region, i.e., the low country, cocoanut, tamarind and
} H_Mlm palmyra can be seen according to the amount of water available.

] A ‘!‘h Graft mangoes are grown in certain places. Jack, guava and orange
: are grown near the hills and on the hills. Illuppai (Bassia Longi-
I folia) and Karuvel (Gum Arabic) are quite common. Scrub jungles
contain deciduous and evergreen trees.

Near the sea-shore thorny grasses grow on the sands. They

) " are useful sandbinders and common along the coast. There are also

1y # casuarina and cashew plantations. The salt marshes have their

N AT e T usual flora—the Mangrove ; and there are ever so many varieties
' NN of them.
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Among the animals sheep and goats are prominent. Cows,
oxen and buffaloes are kept in the wetter areas and are small in
number. Most of the oxen needed for agriculture are brought in
from surrounding areas.

Among the game animals, eléphants in the Kalroyans, and
cheetas, tigers, foxes, ete., in the hilly country must be mentioned.
Deer are in plenty in the scrub jungles in the low country. The

PADA tanks supply plenty of snipe and fish.

e

AGRICULTURE AND IRRIGATION
—VELLAR
MAP 5. SHOWING THE ISOHYEB:’KSSI%OR THE WHOLE YEAR The agricultural year can be divided into 3 seasons: (i) the-

dry season—January to April, (ii) the early rains inclusive of the
receives the effect of the sea breeze in summer and the North-East- Mango Sho.\yers and SOllt%l-West Monsoon, from April to Septem-
ern Monsoon in winter, and (3) the land lying between the two ber ; and (iii) the later rains of the North-East Monsoon from Sep-

abovesaid regions comprising mainly the Kallakurichi, and Vrid-
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tember to December. The break between the monsoons is variable
in duration and in its time of occurrence. Each monsoon has its
cultural occupations and operations.

The lands are divided into irrigated and unirrigated groups
termed the wet and the dry lands. In Chidambaram Taluk almost
the whole area is irrigated ; while in the other parts of the region,
dry and wet are distributed according to the facility of water supply.

MAP 6. SHOWING THE AGRICULTURAL REGIONS OF THE VELLAR
- BASIN

The crops depend on the character of the land. The distinction
between dry and wet crops is not inflexible. “Dry Paddy” is cultiva-

ted on a small scale all over the region where suitable rainfall con- .
ditions prevail; and in some places even plantains are cultivated
without irrigation. On the other hand, ragi, cumbu, cholam, gin-.
gelly and castor are cultivated both as dry and wet crops by irriga- =

«
.

.along the Vellar under river irrigation, and in many places under -
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tion from wells, tanks and channels. Tobacco may be rain-fed or

irrigated. Rain-fed paddy, plantains and tobacco are usually con-
sidered superior in quality.

An interesting feature is the mixing of crops on dry lands. Two
systems of mixed cultivation are in vogue ; one is to sow broadcast,

- and the other is to plant in parallel rows with the help of a plough

termed the “ guntaka.,” By sowing together two crops of short and
long duration, space and labour are saved, and the vagaries of the
monsoon are alleviated and the soil is not exhausted. The short
crop matures in 3 or 4 months; and after it is being reaped, the
long crop has time to mature.

The broadcast system is seen to perfection on the Kollimalais,
where on the richest fields, in a good season, six or seven kinds of
grain can be seen growing together in one rank tangle, aptly de-
scribed as the ““ Riot of contending crops.” Elsewhere it is not so
prominent.

Under the furrow system, seeds are drilled in regular rows.
Grams and cereals are mixed together with gingelly and . castor.
Ground-nut was very important in this region as a cash crop till
recently, but of late it has lost its importance, due to trade depres-
sion and other international causes. Varagu is grown extensively

_ in Perambaloor and Udayarpalyam Taluks.

In Attur Taluk the wet lands under Swetanadi bear five crops
in two years and the rotation is judiciously selected. In the first
season paddy, irrigated gingelly and kambu are raised, beginning
in Adi and ending in Adi in the next year. The second year’s crop
series ends by Avani; and the 3rd year paddy is sown in Krittigai
and harvested in Chittarai and the gingelly and kambu follow up"
to Adi. Thus goes on the endless routine of cultivation.

There are a number of varieties of paddy grown in this region. -
Each is suitable to the local climatic conditions and the facilities
for 1rr1gat10n In Chidambaram Taluk especially under the anicut
1rr1gat10n a number of varieties are_grown. In general, they can be
classified as Kar and Samba. The samba is the choicer of the two

“and is usually white or golden in colour, while the kar is red usually,

Samba stands longer on the ground, and requires careful cultivation’

-and plenty of water. In Chidambaram the ‘excellence of soil and

irrigation enables paddy to be raised everywhere. It is cultivated all

tank irrigation in Perambaloor, Uddyarpalayam and Kallakurieh:ﬁ
Taluks. The Arte51an Wells of VriddhgghtiE S lolortee
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baram Taluk have facilitated more acres to be brought under paddy.
Toludur project (Yamaneri), known as Willingdon Reservoir has
hrought an extensive area under irrigated paddy cultivation in Vrid-
dhachalam Taluk.

The lands near the hill regions have to be protected from wild
pigs, birds, ete., and great precaution is taken against these.

Hill cultivation is different from that of the plains in so far as
wet cultivation is concerned. The Malayalis of the Shevaroys are
demoralised and slovenly due to the coffee plantations paying them
fairly high wages ; but in the Kollimalais and other places, cultiva-
tion is scrupulously clean ; and on the best lands finer crops are
grown than can be seen anywhere in the plains. The fields are care-
fully terraced and the cost of terracing is expressed in terms of
grain. A sharp distinction is made between Ulavukadu (land that
can be ploughed) and Kottukadu (that can only be hoed). On the
Kollimalais nearly 500 acres are classed as wet. Some of this is
situated in high level and depends for moisture on the water oozing
from the hill-sides; some are situated in hollows where drainage
is difficult. The high level paddy fields are firm and are ploughed ;
while those in pits are marshy and full of quagmire. The single
crops of the bog-paddy flats yields as much as the double crop of the
high level fields.

A small quantity of wheat is grown in the hills as a dry crop,
and in the foot plains of Attur Taluk under well irrigation. Sugar-
cane is not so important in the Attur Taluk and the upper Vellar
basin. But, it is more important in the middle and lower Vellar
regions. It flourishes in black clays and black loams, but exhausts
the soil. It is principally grown in Kallakurichi Taluk under smali
anicuts of the Gomukhanadi, round about Srimushnam under the

Pelandurai Anicut, near Tittagudi under the Willingdon Reservoir,
and in Vriddhachalam watered by the Manimuktanadi.

Two main varieties are grown (1) the white red cane, (2) the
striped cane termed the namadhari. Of late, the new strains speci-
alised by Nellikuppam Factory are being introduced in these places.
In the Attur Taluk and Kallakurichi Taluk jaggery is made by
special methods in bamboo baskets, unlike the balls of other places.
Modern iron mills for crushing the canes are used everywhere. In
Chidambaram the rotation is two years paddy and one year sugar-
cane. :
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Betel Vine is cultivated extensively on clayev soils, where
paddy or sugarcane can be grown. The presence of lime in the
soil is favourable to its growth. It is usually grown by local Musal-
mans known as Labbais.

Tapioca.—The only place on the east coast where tapioca is
grown to any extent is on the alluvial damp banks of the Vellar and
Coleroon, It is called Maravalli Kilangu, and the plant grows 4 or
5 feet, somewhat like a tree. It is cultivated as a garden crop with
heavy manuring. It is propagated from cuttings six inches long,
made from the woody stem and planted by hand from January to
April. It takes 10 to 11 months to mature and then it is dug up.
The tubers do not keep well, and so are dug up as needed and boiled
or roasted or used with vegetables. Sometimes they are sliced,
dried and pounded into flour from which cakes are made, mixed
with jaggery.

There are a number of varieties of plantains grown in this re-
gion. Certain types are specialised in Attur Taluk, and certain
others in the Perambaloor, Udayarpalayam, Kallakurichi and Vrid-
dhachalam Taluks. Chidambaram has its own peculiar variety.
This depends on the purpose for which it is grown and the quality
of the land and water facilities. There are some varieties which
bear 400 fruits in a single bunch. Where there is heavy rain on the
hill-slopes, trenches are made crosswise, and plantains are grown as
dry crops, e.g., on the Kollimalais. That region is noted for its
choicer varieties, especially the Karuvalai or the black plantain and
the pattuvalai, a big variety. :

Of the dry crops, castor, groundnut and cotton must be men-
tioned. The two former are gradually dying out, due to want of
a good foreign market.

Of the cotton grown in this area special mention must be made. .
The chord lines from Villupuram to Trichy, and Cuddalore to Salem
serve this crop very well. Uppam and Nadam are the two kinds -
of cotton grown here. Nadam is more common, and is grown in red
loamy soils. It is sown with Kambu usually. Nadam plant bears
for 3 years, and usually twice a year. The Uppam or Semparutti
favours black cotton soil. It is a single year crop. It was a very
important crop in the economy of the land. Formerly they were
ginned and spun in the villages themselves. Now there are a
number of ginning mills established all over the area, at Attur,
Labbai Kudikadu, Tittagudi, Vriddhachalam, Ariyaloor, etc., where-
from it is exported. The old weavers still carry on their trade not
with hand-spun yarn, but with mill yarn; and each taluk is noted
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for its particular kind of Dhoti or Sari. The Kallakurichi, the
Ariyaloor, the Vriddhachalam, and the Attur are special qualities
produced in the region.

Indigo was once a very important agricultural product of this
area. Even now one can see old discarded dye vats of this region
in villages. The introduction of Aniline dyes has practically killed
this trade ; and indigo is not at all cultivated now.

The implements of husbandry are the ordinary wooden plough,
spade, hoe, sickle, the parambu or leveller ; the ordinary picottah
and buckets are used as water lifts. They are worked by sets of 2
or 3 men and there are some worked by pairs of bullocks, termed
the kapilai. There are two varieties of ploughs, one with a blunt
spade for use in paddy fields and the other with a sharp pointed
spade for use in dry land. The use of iron ploughs has received
more encouragement during recent years; and there are a number
of them in use now. There is a Government agricultural farm at
Palur in the Cuddalore Taluk and one at Aduthurai in the Tanjore
District. These are making good effort to introduce new varieties
of paddy into Chidambaram Taluk. The Coimbatore and Nelli-
kuppam varieties of sugarcane are also gradually introduced.

Artesian wells are springing up in great numbers in Vriddha- -

chalam and Chidambaram Taluks, and many new borings are being

tried. Irrigation by oil engines is also spreading in Attur and Kalla-

kurichi Taluks.

The methods of manuring vary with the locality, the status of ,

the ryot and the nature of the crop. In general, it can be said that
the Indian farmer does not pay much attention to manuring, due to
so many causes, both economic and otherwise. Silt, sheep drop-
" pings, farmyard manure, house refuse, mineral manure and green

manure from shrubs and trees are the common ones used every-.

where in this region. Much of the cattle excreta is used as a fuel,
but those of sheep and goats are specially kept on the land, and are
exposed to wind and sun and rain, and lose much of their value.

The ryots in this region especially in the drier parts are very

hardworking, and are ‘beginning to take advantage of the modern
methods of agriculture. But the economic depression has severely

told on their efforts ; and already many are not able even to pay the .

Government kist and prefer to sell their lands at whatever price it

may fetch, to cultivating it at a great risk. The advantage of growing.
trees for fuel and fruit has not yet been realised. This area £a8
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grow very well excellent fruit trees of very many kinds, but so far
the ryot has not begun to appreciate the economic value of that
kind of cultivation.

Monsoon rains are precarious and partial failure of crops is
by no means rare ; and there have been a number of famines. But
this region under study has not been very much affected as other
parts of the Presidency where dry cultivation prevails. Attur Taluk
has been the one taluk of the Salem District that has withstood all
famines. The Chidambaram Taluk has never felt a famine, though
its trouble has been one of economic struggle for the sale of its
paddy. The dry areas have now and then suffered due to late rains
or failure of monsoon.

PEOPLE

Chidambaram Taluk is the densest area with 807 per sq. mile,
while Attur is the least dense with 295 per sq. mile. Perambaloor
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Taluk has seen a fall in population during the last decade. It is due
to the industrialisation of Trichinopoly which has pulled out a num-
ber of people from this infertile area, as also to the fact that the
agricultural people are going out of India as indentured labourers.

Chidambaram is the only area that is almost saturated, and is not

able to increase its population further.

There is an important fact about the distribution of languages

in South India. The Telugu population is distributed in the Tamil -

Districts of the Madras Presidency along the region bordering the
plains and the mountainous region. They seem to have spread along
this line from North to the South. East of this line the Tamils pre-
dominate and the Telugu population is practically negligible. In
the western parts of Attur Taluk, Perambaloor and Kallakurichi
Taluks there are more Telugus than in the eastern taluks.

The religion of the people is mainly Hinduism. There are a few
Labbais or local Musalmans scattered in groups, and their impor-
tant centre is Porto Novo. The Christian population is very small
in this region. The Brahmin population is far less than in the adja-
cent regions of the Cauvery and Pennaiar. They are concentrated
mainly in the Chidambaram Taluk. The Adi-dravida or Harijan
population of this region is, as elsewhere, very poor and uneducated.
There are a few religious centres in this region, the important of
which are Chidambaram, Srimushnam, Vriddhachalam, Chinna
Tirupathi ; and a number of smaller ones are scattered throughout
the area. The religion of the people is partly Vaishnavism and
partly Saivaism. The bulk of the population are agriculturists.
There are a few traders and local workmen. _The weavers are
gradually decreasing in numbers in spite of the Khaddar movement.
The number of money-lenders seems, however, to be increasing,
showing the indebtedness of the people.

. The status of the peasant proprietors is still worse. The price

of agricultural products has fallen, and they are neither able to pay
the government kist nor to cultivate the land. Meanwhile they have
to pay at least the interest on the loans, as everyone of thgm has
practically borrowed on mortgage of his land.

The cattle problem is still worse, as the poor farmer is unable
to maintain good bullocks, whose quality is very low. There
are periodical cattle fairs in a number of places, where the
peasants buy their bullocks. The cow is not usually cared for by

" the poor peasant except in the vicinity of towns, where he can at -

4

least supply milk to the innumerable coﬁeg hotels.
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In the central regions and the mountainous parts, a good num-

“ber of sheep and goats are grazed. Much of the wool is exported,

though there are local spinning wheels and hand-looms in Kalla-
kurichi and Attur Taluks. In many of the fairs, one can see the
crude black “ cumblies ” sold at a cheap price. This serves the pur-
pose of the poor cottages on the hills or on the plains in cold weather.

Silk weaving is also carried on in certain places; and a _special
kind of cloth termed “ Kailis ” worn by the Musalmans is woven for
local consumption as well as for export to Rangoon, Singapore and
other places.

The only other local industry is oil crushing in crude wooden

oil mills. Even this is being threatened. The hand pounding of rice

has vanished. There are a number of mills, small and big, distri-
buted everywhere throughout the region. Each small place of note
has a mill to serve the local area. The big mills in the Chidam-
baram area cater to exporting merchants.

Mats of date leaves were originally made in a number of vil- .

lages ; but the industry has now practically died out. Reference
has already been made to the killing of the indigo industry after the
introduction of German dyes. But, the manufacture of jaggery has
not decreased, though it is still carried on by crude old methods.

Rough grass mats and woollen carpets are woven in Peramba-

loor Taluk (Rajangudi). There is a ginning mill at Perambaloor.

Glass bangles were originally manufactured in great quantities

in Perambaloor and Kallakurichi Taluks where the special mate--

rials were easily -obtained. The industry has almost died out,
though it is being kept alive by a few families here and there.

 Steatite is cut into culinary vessels in the hilly reg1ons of the
Attur Taluk. It is being taken to far-off places in Tanjore District
and even as far as Madras.

Tra.de in hwles is carried on in important falrs, though there are
no unportant tanneries anywhere.

The health of the people is tolerably good, comparedv to theii‘

poverty, apparently due to the excess of sunshine and fresh alt they

 are forced to take in. But fever in some form or other is endernic, .-

. Cholera breaks out in seasons, and carries its toll’ regularly every,

" year. Better conditions of sanitation and good drinking water fsci-
. - Plague is unknown in:this,
reglon But small-pox rages durmg summer, and it has xts victims

htles will surely control the disease.

SRR
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every season. In spite of compulsory vaccination, the death role
due to this disease has not diminished, thus proving the uselessness
of this process of safe-guarding the health of the people. Guinea-
worm is prevalent in the Kadarambam parts i.e., the dry forested
interior.  Malarial fevers prevail in the hilly tracts of the Kal-
royans, Pachaimalais and Kollimalais, and of Kallakurichi and Vrid-
dhachalam Taluks. With the introduction of better sanitary con-
ditions, the Kollimalais can be converted into a sanitarium like the
Shevaroys. The fevers of the hill tracts are not so dangerous to the
local hill-men, as they are to the men from the plains.

COMMUNICATIONS

Two important roads run across the region, one north to south
from Villupuram to Trichy and the other east to west from Cudda-
lore to Salem. They have local connections to all the various places,
and are the two main arteries of the region, for exchange of produce
and movement of men and things. They also connect the southern
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regions with the northern regions, and the coastal areas with the
Mysore Plateau and Upper Cauvery areas.

There is one other important road running along the coast from
Pondicherry to Cuddalore and thence to Chidambaram: but the
bridge over the Coleroon was destroyed by the floods in 1903 and
ever since this road has lost its importance. Even Chidambaram
was not directly connected to Cuddalore till a few months back
when the bridge over the Vellar near Bhuvanagiri connected it to
the northern parts of the region. There is the alternative road from
Cuddalore via the Shatiatope Anicut to the Lower Anicut over the
Coleroon and thence to Aduthurai and Kumbakonam. This has
been used very much. The proposal for a bridge across the Cole-
roon between Chidambaram and Shiyali has been discussed so often.
It has been felt to be a definite need, but it is a question of “ who is
to spend and how much is to be spent.”

The old South Indian Railway main-line follows this road from
Cuddalore to Mayavaram. The two Railway Chord lines across
the region opened recently follow the two trunk roads from north to
south and east to west. Vriddhachalam has thus become an impor-
tant junction.

After the introduction of bus service, this area has profited very
much from this means of transport. A number of routes are now
having regular service. The roads are all well maintained. There
is cheap road material available everywhere in the whole region.
The roads cannot be classified as class I, but they serve the bus ser--
vice fairly well.

CONCLUSION

A study of the Human Geography of this region is a vast sub-
ject by itself. There are very many different tribes and communi-
ties in this area. FEach group has its own social and religious cus-
toms. I do not propose to deal with this aspect of the subject at
present.

Again, a study of the political history of the region is a fairly

. big subject. The history of the rulers of this region from ancient

times to modern days, the part this region has played as the police-
man’s arena in the early days and the important invasions of the
coastal regions, the Carnatic Plains through the Attur Gap and the
final cataclysm of the wars between the British and the French

in this area, and how it settled once for all the fate of the French
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in India, are all to be studied in detail, but will unnecessarily
lengthen this paper.

Finally, the importance of this region can be gathered from its
varied agricultural activities, from its mineral resource, from its
focal position between the two important regions on the north and
the south and the two important regions on the west and the east.
This has been an important region in South India that has resisted
the vagaries of the Monsoon and has withstood the ravages of recur-
ring famines.

A Geographical Study of Manganese with Special
Reference to India

By
Mgr. P. G. Dowig, M.A,, L.T. (D1p. GEo.)

INTRODUCTION

As manganese ores form one of the four important mineral
products of India the values of which exceed one million pounds
sterling in normal years, and as manganese is an indispensable
metal for certain key industries, it has been felt that a concise
account of it viewed from the point of Economic Geography may
be useful not only to Geographers but also to others.

OCCURRENCE OF MANGANESE IN INDIA

" - Occurrence and Relief—~Manganese occurs in nature only in

_the form of compounds as oxides, manganates, carbonates or silicates.
.As in the case with many heavy metals, manganese minerals also

occur in highly folded and denuded regions; for, in the original.
cooling of the earth’s crust from the molten state these heavier
minerals seem to have sunk as the result of their greater specific
gravity. During the folding of the earth’s crust.by orogenic or
mountain-making movements and later denudation, these inner
layers rich in various useful minerals have been brought nearer the
surface and partly exposed together with igneous intrusions.
Besides, various economic minerals are deposited by ascending

* -heated waters and vapours which carry them in solution and as

during the folding of the outer crust many cracks and crevices are

- formed, these facilitate the ascending and deposition of these metals.

It has, further, been found that plenty of igheous intrusions accom-
pany periods of severe folding; these molten intrusions. by their °
great heat bring about various chemical changes which may result
either in the formation of new economic minerals or in the concen-

tration of the already sparsely distributed metals in the country

- rock. Moreover, the ever active forces of denudation, which are -
‘all the fnore energetic in mountainous regions, remove the lighter .
". materials ag quartz and aluminous clays to be dep051ted in the plains -,

leaving the heavier metals as gold, platinum, silver, copper, etc,,

‘Whlch may be recovered by further hydrauhc washing *

.
- - . * -
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Occurrence and Age.—There is also a close relation between
the occurrence of useful metals and the age of the rock in which
they are found: as a general rule, the older the rock the more
abundant is it in metallic minerals; for, as has been pointed out,
denudation is responsible for the exposure as well as for bringing
the ore bodies nearer the surface ; and denudation would have been
the more effective the greater the interval of time it had been
allowed to act. Further, the degree of mineralisation of a rock
depends upon the extent to which the rock has been affected by
igneous intrusions and other changes: usually, the older the rock
the greater is the chance of its being affected by plenty of intrusions
and other changes called metamorphism. Besides, the work of
various atmospheric agencies, both mechanical and chemical, con-
sists in the concentration in places of useful metals which form
important workable sources of these metals ; and the older the rock
the more perfect is the concentration. This is true of many mine-
rals like iron, aluminium, manganese, etc.

Careful Observation Necessary.—All the above characteristics
are clearly brought out in India in the occurrence of various heavier
metals as gold, iron, manganese, etc. But in these cases the real
folded or mountainous nature of the country may not be made out
at first, because these regions have been denuded to such an extent
as to become practically peneplains ; yet, the gentle unevenness of
the surface, the nature of rocks and the intricate folding and plica-
tion of the strata would reveal to a careful observer that these are
‘relicts > of once very high mountains.

Occurs in Peninsular Region.—Bearing in mind the above facts,
we can easily correlate the occurrence of all workable deposits of
manganese in India with the geological age of the rocks; as geolo-
gically very old rocks as those belonging to the Archaeans do not
occur either in the extra-peninsular area or in the Indo-Gangetic
alluvium, we do not find any economically important deposits in
these two regions ; hence, all the important manganese deposits of
India are confined to the peninsular part of India. It may be re-
membered here that the Peninsular part of India in the geologic
sense not only includes the Geographical peninsula, but also extends
as far as the Aravallis on the North-West, Gwalior in the North and
Bihar and Orissa in the North-East.

Chief occurrences classified geologically—The following table
gives the chief occurrences of manganese in India : —
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Important producing

Age. Formation or Series. reas.
Sandur, Chitaldrug, Tum-
kur.
- Lateritoid series. Singhbhum, Bellary,
N. Kanara.
Shimoga, Jabalpore.
Dharwar. Chilpighat series. Balaghat.
Champaner series. Panchmahal.
Aravalli series. Jhalna.
\Gondite series. Balaghat, Bhandra.
Chhindwara, Nagpur.
? Kodurite series. (Intru-
sions into the Khondo-
lites) . Vizagapatam.

«tN DA

CHIEF OCCURRENCES OF MANGANESE
ORE CLASSIFIEY GEOLOGICALLY.
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# | RAILWAYS NEAR FLACES OF OCCURRENCE.
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Ij"our Important Manganese Minerals—There is a large number
of mmerals which contain manganese to a less or greater extent :
of. these some are so rich in metallic manganese content as t con.
tam'only traces of other metals; but even among these mal(: r-
not 1m;?ortant economically on account of their rarity Henge a;
?he va'rlous manganese-bearing minerals, which have be;an identit,'ied
1r.x Inflla, only four are the most important as well as the most widel
distributed ; these are Psilomalane, Braunite, Pyrolu:itt‘;V ) ail&}i’

Wad ; of these Psilomalane and B i
d ; raunite form probabl
of the manganese ores exported from India, ’ Y 90 per cent

Resources of Manganese ore in India.—In 1909, Dr L. L. Fermor
stated that within a short period of 30—350 years the .ﬁr.st grade

manganese ore in India would have been mined leaving only se
flond‘ and third grade ores. This he calculated at the rate ofy ro-
uction of manganese ores in the early years of this century ’

In the light of later discoveries, this prophetic statement has

been found to be incorrect, so much so, Dr. Fermor himself in re-

viewing Indian resources of minerals and metals stated that in th

case of manganese data are not available for the correct at' - t :
?f ore resources, and “ all that can be said is that reso s e ar
in excess of probable requirements for many years to cl;rrflzs"are for

THE USES OF MANGANESE—USES IN METALLURGY

Introduction—By far the largest proportion of the world’ t
put of manganese, in all probability more than 90 per t fs '0'-1.'
used in the manufacture of iron and steel. The first fxen ‘; o
ganese in this industry is, likely to be of interest to ie ) ma‘f"
gato.r. It is interesting to note that one of the earl s:l1 . nfwesn-
vestigators on a larger scale in this direction was Msi' J C;ZSS};II ti?'l-
i?vho .left the Madras Civil Service in 1839, and succec‘adéd i;'l t: " -,
orming the low grade wootz steel made by the Indians of th ortl
Arcot District into excellent steel. He first smelted 0 it orth
manga'nese oxide with coal tar and then got an im ; ml’;ture Of’
metallic manganese with some carbon ; this he used x'mrteh o
facture of steel; he improved his method zalfterwardln b X n?anu-
manganese oxide and tar, and making them into bri k ' }i’ b wore
.then sold to the steel manufacturers of England T}il o Wwhich were
fmpe;us tosthedsteel industry of England, whert; the bisgta;,:dacil;:?yt
iron from Sweden was bein i
.with the invention of the Hegatlllus’: i)::cg;: Z}:ng:l: tuusre (;f - onr,,
in steel manufacture), steel of equally good q’ﬁality :ofllc;n ::?:::ie |

- has a great affinity for sulphur it is alsd used to.desulphurize iron
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factured with less cost from the low grade iron of English manu- |
facture.

Manganese for Steel manufacture known to Indians.—It is also
interesting to note here, that the use of manganese in the manu-
facture of steel was practised by the Indians from time immemo-
rial ; this is proved by the facts that some smelted iron in India
revealed on examination the presence of manganese; that the
Dhavads or iron smelters of the Western Ghats have a special’
name for manganese ores— waral ’; that the iron smelters of the
Jabalpur district make use of manganese ores even to-day in the
manufacture of a variety of steel known as Kheri, which has a

" great demand among the local blacksmiths, who weld it into ordi-

nary country-made soft iron to form edges of scythes and axes;
and that there is a tradition amongst the Dhavads that the Phoeni-
cians carried away from this country manganese ores evidently
for the same purpose. It is also quite probable, that Mr. Heath
himself would have taken the hint from the iron smelters of the
North Arcot District. Dr. L L. Fermor relates how he visited a
small native furnace at Ghogra in the Jubulpore district, where

such steel was being made.

Manganese in Bessemer process.—With the introduction of the -
Bessemer process in the manufacture of steel in 1858, the use of
. manganese in the form of the alloy spiegeleisen, which contained
5 to 27 per cent of manganese and 4 to 5 per cent of carbon, became

necessary. The Bessemer process consisted in burning away all -

carbon and silicon in the convertor by blowing cold air into the
moltén pig-iron ; and the necessary amount of carbon. was after-.
wards added to the molten iron by a repetition of the blowing.

* This process as invented by Sir Henry Bessemer, yielded steel

which was very brittle. 'Mr. Mushat modified the process by add-
ing ferro-manganese alloys, which removed the brittleness from

" the resulting product. Manganese may be introduced either in
" the-form of ferro-manganese alloys or in the form of iron ores rich
in manganese as those occuring in the Siegerland district in. Ger- -

many, in Spain, Sweden and Greece. The amount of manganese

.in spiegeleisen was not found to be sufficient for several purposes : .

in the manufacture of steel ; hence, alloys of iron containing man-
ganese from 25 to 90 per cent were invented ; such. alloys are called:

. ferro-manganese.  This naturally increased greatly the demand

for manganese. . L '
.. Manganese as Desulphurizer in Iron Smelting.—As manganese

fo w

-
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in the manufacture of the latter metal from highly sulph

ores 'as c?cc'uring in Luxemburg and Lorraine : the reysulr‘ y ‘“1;0“5
phoric pig-iron is then converted into steel b;/ the basi process.
The presence of manganese in foundry pig-iron . "firocess,
amount does not exceed 2 per cent, is said to be béné)éo'wl 'ed th'e
makes the pig not only harder, but also closer grained ; i;fe ;xf:rt’g:

nese present also prevents the absorpti
during smelting. ption of sulphur from the coke

Manganese Steel—Mangan .
A. Hadfield in 1883; it comgainzsif.tlepzlfsc‘:r:’tef;;e;in by Sir Robert
1.25 per cent of carbon ; the effect of manganese inanga}l:ese an-d
to make the steel more brittle, if the amount be 1 tsl;c steel is
?Jut renders it strong and ductile without any decreas0 i r;ler cent
if the amount is 7 to 30 per cent; carbon steel is br?ttllr:e a:,r(;l r;:::

ductile. Its principal cha isti
racterist .
follows : — stics may be summarised as

Properties—(a) It is :

g practically non-magnetic .

i : : . , not -
ing the fact that it contains about 36 per cent of iron0 WII.IthStam.l
has bef_—‘n employed in armoured and other structurt;s e
magnetic compass in ships and aeroplanes near the

(b) Its electric resistance i i

( 3 : Is seven times that of i
and its ductility only 1/6th that of pure iron ; this makpur'e o
ful for the manufacture of resistance coils ’ 68 it use-

(¢) The alloy is greatly toughened by quenching instead of

being hardened, and mad ;
' e comparat i .
carbon with steel. paratively brittle, as in the case of

(d) It has a high tensile stren
_ ' gth (60-70 tons
inch) when suitably heat treated, combined with exiiirz(}:::;

elongation (50 or even 70 eedi
per cent ex i 5
. ir ). C mg that obtamed with

(e) Its resistance to wear by abrasion i
severt? the service to which it is appslliedl.)ra';'ll'(::e1 j;swil:aete:r t?lf e
c?ushmg rock in the Cauvery-Mettur Dam, having ar::ru }l: o o
city (?f 200 tons of stones per hour were made of cast st slmg't;apa-
v;.rearmg part of manganese steel. Manganese steel is :e dWl e
cial railway and tramway trackwork, the wearing ar:se fm con
vators, and dredgers, wheels of mine cars, wireline srl,leave(s) f::" ‘::‘i

machinery, sprockets, clutches and
other artic
shock and abrasion. les exposed to severe
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During the War thousands of British and allied troops owed
their lives to the protective helmets made of manganese steel. In
addition, it has excellent casting qualities as regards fluidity and
ability to fill moulds of intricate shape ; articles made of this alloy
are free from blow-holes.

Effect of Manganese on Steel —The effect of manganese and
manganese alloys on the steel manufacture by acid process has been

summarised as follows :—

(a) The prevention of over-oxidation of the steel by the reduc-
tion of small quantities of oxide in the bath.

(b) The addition of the requisite amount of manganese neces-
sary in the finished steel.

(c) The hindering of the formation of blow-holes.
(d) The elimination of sulphur from the bath.
(e) The making of iron slag fluid and easy to run off.

(f) The addition of carbon to the bath ; this, however, is in- .
cidental and is allowed for when recarbonizing.

No other substitutes.—Silicon and aluminium, indeed, remove
oxygen more easily from iron than manganese, but do not pass away
into slag easily. Without the use of manganese, mild steel (with
.10 to 25 per cent of carbon) and medium steel (with -30 to -60
per cent of carbon) of to-day cannot be manufactured. Further,
the presence of manganese makes the steel finer in structure with
higher elastic limit and with low ductility.

No other substitute has yet been found for manganese in the
" manufacture of steel ; indeed, when Germany was cut off from the
import of manganese ore during the war, she tried various substi-
tutes, but with little success. It is remarkable also to note here,
that in spite of the great mineral wealth of U.S.A,, she is not rich
in manganese minerals and that her iron and steel industry has to
depend to a very large extent on imported manganese ores, chiefly
from Brazil and from elsewhere. :

Other Manganese Alloys.—Of the other manganese alloys men-
tion may be made of manganese bronze containing 75-76 per cent of
copper, 16-17 per cent of manganese and 5-6 per cent of tin; it is
tough, malleable and brass yellow in colour ; the addition of about
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9 per cent of aluminium is said to increase the strength and elasti-
city. On account of its toughness, strength and non-liability to cor-
rosion by sea-water, it is used for ship-propellers and other parts of
the ship where this auality is necessary.  Manganese, German
Silver or Silver-Bronze with 60 per cent of copper, 15 per cent of
zine, and 40 per cent of ferro-manganese with 80 per cent of man-
ganese is used for the manufacture of bearings, valves, and cocks.
Manganni is an alloy of manganese used for electrical resistances ;

it contains 82 per cent of copper, 15 per cent of manganese and
about 3 per cent of nickel and iron.

In smelting gold, silver.—Manganese dioxide is also used in the
Kolar Gold Fields to help the oxidation of impurities of zinc in the
final smelting of gold after recovery by the cyanide process. Simi-

larly, it may be used also in the smelting of silver and lead as a
flux.

CHEMICAL USES

Chemical uses—As an oxidiser, the value of the ore depends
upon the available quantity of oxygen : very rarely pyrolusite
which is used for this purpose contains as much oxygen as required
by the Chemica! formula (MnO.S); when other minerals are used
as psilomalane (Mn;0;), their value will depend on the amount of
oxygen which is expressed in terms of (MnO.) pyrolusite and the
chemist buys his ore at so much per nit (1 per cent. of MnO,). The
chief chemical use to which it may be put is for the manufacture of
chlorine and bromine ; for this purpose the ores should be not only
free from impurities of iron oxide, but also contain no carbonates ;
for, these involve greater consumption of acid, Ores from Kodur
in Vizagapatam and Mysore are sometimes exported for this pur-
pose ; but with the coming into practice of the electrolytic process
for the manufacture of chlorine from Sea-water

» the demand, on
this account, has dwindled greatly.

Savon de verre.—Pyrolusite of very great
or only a trace of iron often fetches a high pr
green colour in the manufacture of glass,

Other chemical uses.—Man
the manufacture of bleaching p.
paper manufacture, cotton textiles, etc.
nese is used very widely in the form of
name of Condy’s fluid both in India and

ganese may also be used in India for

permanganates under the -
elsewhere ; it-is, indeed,

purity containing no
ice for decolourising .

owder, which has a great demand in
As a disinfectant manga-, °

e
4

CViles, | A
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a deplorable fact that a great amount of potassium ;.yerma;r'xgax.l?:;
is imported when it can be prepared with less cos? in India wi :
her large resources of manganese. Further, potas§1ufn permangaS
nate, in addition to being useful for general purifying -pultposles o,
may also be used for bleaching vegetable fibres. Pyrolusite is a °
used in dry electric batteries and in Leclanche cells ;- as yet, r;luc

money is washed in importing dry cells from forel'gn.cou? 11%1es,
which use to a less or greater extent Indian Pyrolusite ; but Rus-

. . . "
" sian ore on aceount of its soft nature is said to be more suited fo

dry cells than hard Indian Pyrolusite. Pyrolusite may also be used
in the preparation of oxygen.

Colouring of glass, enamel, etc—As a colourjng »ma_tenal, rlilfan-
ganese is used in glass, enamel, tiles, bricks and potte.ry man a'i-
tures; the violet, green or brown colour in glasses is due to its
presence ; violet colour of enamels is due to (MnC03) manganes:
carbonate. It gives highly attractive and beautiful colours to pot-

" tery and ornamented tiles; the deep brown glaze of tea-p?ts and
" the chocolate colour of certain ornamental tiles are due to its pre-

sence. It is also used in calico-printing, dyeing and in the manu-
facture of certain paints of brown, green and violet colour.

Ornamental purposes.—Some manganese minerals like rhodo-
nite (MnSiO;) and Spessartite (Mn ga.’_tnet) may be useful as orna-
mental stones, if found in large quantities. Pure am‘i clear spessa.r-
tite is sometimes used as a gem-stone, which is violet or red in
colour ; rhodonite is pink or flesh-coloured.

As manure—Dr. Oswald Shreiner of the Bureau of Chemistry
of Soils, Washington has found out that manganese he.lps fhe for-
mation of Chlorophyll in certain unhealthy plants growing in alka-
.line soil, which lack manganese. Thus, manganese seems to pro-
duce healthy and fully vitalized plants. But manganese should not
be used in acid soils. The same authority says als? that an addi-
tion of 50 Ibs. of MnSO, per acre increases the yield of f)ats by’
20 per cent., rice 30 per cent., and other products proportionately
as barley, wheat, corn, peas, carrots, ete. :

Useful to plants—As manganese passes into solution in the )
surface water, it is easily absorbed by plants through the root-

. hairs. Hence, manganese has been found in many plants as radish,

turnips, beet-root, carrot, sugar-cane, bamboo, oats, potatoes, etc. -

In all these cases manganese probably helps the plants in"the ex-" .

traction of oxygen from air and thus takes part in theV'Vit?‘lq acti-
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Useful to animals.—Manganese is also said to be present in
hair, bones, etc., of animals ; it is found in minute quantities in the
liver and spleen of human beings and also in the human blood with

iron in the ratio of 1: 20. Here also, probably its presence is bene-
ficial to the system.

. The Development of the Trade in Manganese of India.—With a
view to bring out the close relationship between the world produc-
tion of steel, pig-iron and ferro-alloys and the world production of
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manganese, separate graphs in the same sheet are drawn (see
graph) ; the close relationship can easily be inferred from the fact
that more than 90 per cent. of the production of manganese is
used in the manufacture of iron, steel, and manganese steel. From
the graphs it will be noted that the maxima of iron and steel pro-
duction coincide with the maxima, and the minima with the minima
of manganese production of the world except in the war quingquen-
nium (1914-18) when the minimum of manganese production
lags one year behind the minimum of iron and steel production ;
this is, of course, due to over-production and the consequent accu-
mulation of stock during the years of lessened demand. In order to
compare the Indian production with the other graphs, it is also
drawn in the same sheet ; the same fact namely, the lagging behind
of the Indian minima of manganese production from the minima
of the world production of iron and steel can be more clearly

noted.

DEVELOPMENT OF MANGANESE TRADE IN INDIA

We shall now consider the development of the manganese in-
dustry in India under the following six periods which have more
~or less well-marked characteristics: :

1st Period-Earlier to 1892—Though there appears to be no
ancient records, it seems probable that the existence of manganese
ores in India was known to the Indians from time immemarial. They
probably regarded them as a sort of iron ore which made them io
be used in colouring glasses, enamels and also in iron smelting ; it
appears, that they also confounded this with “ Surma” (SbySg or
antimony sulphide), which was used in colouring eyebrows ; they,
however, distinguished manganese ore used for this purpose from
true surma (Sh.S;) by paying lower prices for them. As referred
to by Dr. L. L. Fermor, there is a tradition among the Dhavads or
iron smelters of the Western Ghats, that the Pheenicians used to
carry away manganese ores from this country. Various native
names have been in use for manganese ore in the various parts of
India as “ Charcoal Stone,” Iron Stone, Surma, etc.,” '

IInd Period : 1892-1913.—Manganese ore mining begaﬁ in India
in 1892 in the Vizagapatam district when 674 tons were exported

for the first time ; the existence of manganese ores, however, was -~ ,
. krown in the district as early as 1851 and in the Central Provinces * = .
e E T

[¥ ed manganese ore, and the progress was steady and. w fig

lf‘ since 1829. Till 1899, Madras was the only province ‘which

" ‘ ‘ : ‘
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84:652 was reached in 1899. Production in Central Provinces be-
gan in 1900 and in Central India in 1903 ; Bombay began next in
1905 and Bihar and Orissa and Mysore in 1906. The progress was
rapid and by 1905, the industry had maintained a position of com-
parative stability. The zenith was reached in 1907 with an out-
put of 902,291 tons of ore, and India took the lead amongst the pro-
ducers of the world in 1900, hitherto held by Russia, which, how-
ever, temporarily again took the lead between 1912-1915.

The year 1908 saw a marked check in the world’s production
of manganese both in India and Russia due to the fall in the de-
mand for steel.

IIrd Period : 1914-1918.—This period roughly coincides with
the great war and is hence different from the other ordinary years
in several respects. The period was characterised by a great res-
triction in the export of manganese ore from India ; this was neces-
sary in order to avoid manganese and manganese alloys which were
so important in the manufacture of iron and steel reaching the
enemy country. In spite of this annual average for the quinquen-
nium was 577,457 tons.

Russia.—Russia retained her position as the léading producer
till 1914, but subsequently the closing of the Dardanelles which iso-
lated Russia from friendly consumers, and still later her own inter-
nal political troubles combined with the system of giving priority
to shipments of food-stuffs, reduced the production to the actual
internal needs of the country. The disappearance of Russia from
the allied market was not of much importance in the allied market,
for not only one of the chief consumers of manganese, namely,
Germany became isolated, but also the increased production in
India and Brazil partly compensated for the decrease.

Manganese ‘ boom.’—Exports from Brazil chiefly went to the
United States of America; in spite of this, the great demand for
manganese ore in America increased so much chiefly for the manu-
facture of munition of war, that all the poorer sources of ore bodies
were tapped so much that Brazil became the third country in 1918
in the production of managanese ore, and that the composition of
standard ferro-manganese was reduced from 80 per cent. to 70 per
cent. of metallic manganese. The great demand for ferro-manga-
nese may be easily understood from the fact that many smelters in
the U.S.A. used Spigeleisen in the absence of ferro-manganese.
Indian ore was not able to reach U.S.A. in large quantities on

VALUE PER TON IN STERLING'
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account of the lack of shipping. Production was accelerated during
this period in Cuba, Italy, Japan, Spain and Sweden, and new pro-
ducers as the Gold Coast and Egypt also came into the field.

IVth Period 1919-1923.—As the result of various causes, the
war period was marked by a great restriction in the export of
manganese ore from India; this resulted in the accumulation of
stock during this period which entered now into the world market.

The quinquennium 1919-23 was in several respects an inter-
esting one; consequent on the cessation of hostilities, there was a
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rapid decrease in the world production of iron and steel in the
year 1919; as a result though the price and freight charges also
fell, the Indian production was as low as about 53,800 tons. The
record for the quinquennium was reached in the next year (736,439
tons), as the result of the increase in the out-put of world produc-
tion of iron and steel in general and in particular of ferro-manga-
nese in the U.S.A. ; this was in spite of the great rise in ocean
freights and the high increase in the price per unit of manganese.
The year 1921 was one of world-wide trade and business depression
with the world’s output of pig-iron and steel lowest since 1896 and
1904 respectviely. In spite of the great fall in the ship freight, and
the depreciation of the rupee, there was a heavy fall in the export,:
probably due to the low price of manganese per unit and the lack

-~ "of demand. The trade depression continued in the earlier part of
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the next year. But conditions improved towards the close of the
year; and as the result of the gradual recovery of the iron and steel
industry and the rising prices, the exports increased ; anyhow, this
~ recovery came too late for the Indian manganese industry. How-
ever, full advantage was taken of the accumulated stock of the
mining companies. 1923 was a prosperous year for the iron and

steel industry. Freights remained low but the price of manganese
rose considerably.

Russia vs. India.—During the years 1915 to 1923, Russia ceased
to be a serious competitor with India in the production of manga-
nese. The disappearance of Russia in the world manganese market
was, however, not of much significance as one of the chief import-

ers of the Russian as well as to a less extent Indian ores, namely
Germany, also became isolated.
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Brazil vs. India.—The production of Brazil, however, fluctuated
even as that of Indian production; but, as compared with her ex-
ports during the earlier years the increase was so great that she
became the second in importance in manganese production in the
world, the first being India. Her chief market was U.S.A.

Vth Period, 1924-27.—The years 1924-'27 were prosperous for
the manganese industry in India; for, there were little variations
during the whole period as the result of the return to normal con-
ditions. There were no serious fluctuations in exchange. The
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world’s output of pig-iron, ferro-manganese alloys and steel in-
creased continuously. But the rate of increase of the world pro-
duction of manganese was much greater than -the demand as re-
vealed by the rate of increase of the world iron and steel industry.
This was shown by the lowering of the price of manganese.’

VIth Period 1928-1933.—This period was not at all a prosper-

. " ous one for the manganese industry in India. Probably no other

industry was so much affected by the trade depression as the
manganese industry, as the result of the great slump in the iron
and steel industry. The intensity of the depression cannot be bet-
ter, expressed than in the words of Dr. L. L. Fermor: “ The full .
magnitude of the slump may be best realised from’ the fact' that .
whilst the quantity of the production in 1933 was little over 1/5.of.
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that of the peak year 1927, the value was less than 1/22 part of
the value of the 1927 production. In fact, in none of the major
Indian mineral industries have the effects of the slump been so seri-
ously felt as in the manganese industry. .... .. During 1932 and
1933 the majority of mines in the Central Provinces were closed
including several mines that had never been closed since the com-
mencement of work in 1900 and 1901, There was a total cessation

of production in the Nagpur district and almost total cessation in
Bhandra.”

The chief causes for the decline of prices of manganese ore may
be summarised as follows : —

(1) The increase in the world production of manganese ore
was much greater than the rate of increase in the world production
of pig-iron and steel in 1924-'27. And although there was a fall in
1928 in the production of manganese ore, yet in 1929 the increase

was greater than was justified by the increased production of iron
and steel.

(2) The non-economic methods of exploitation and finance of
Russia make it posible to place manganese ore at very low prices.

(3) The finding of high grade ore in South Africa at Postmar-

burg and the consequent competition of South Africa in the world
market.

(4) Lastly, the great trade and business depression was also
one of the chief causes. It is, hence, no wonder that in spite of appa-
rent prosperity of the Indian manganese industry in 1929 and 1930,
the industry fell into such a slump that in 1931 and 1932 many of
the companies which had not stopped working since their forma-
tion in the early years of this century had to suspend work. The
fall in the world production of steel in 1932 to 50 million tons from

122 million tons in 1929 gives some idea of the magnitude of the
depression.

Ports of Export.—From the map it will be seen that the chief
producing region, namely, Central Provinces is more or less equally
distant from the ports of Bombay and Calcutta. The only dis-
trict of production in Central India (Jhalna) is, however, nearer
Bombay than to any other port. Hence, Bombay and Calcutta
are the two important ports of export of manganese ore ; Bombay
has the further advantage of being nearer the European market
than Calcutta. Vizagapatam is the chief port for manganese ores
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produced in the district. Marmagao is the nearest port for mines
situated in Mysore, Sandur, and Belgaum. It may be noted from
the map drawn to show the average production of manganese by
districts for 1924-28 and important railways for transport that ac-
tually Vizagapatam is nearer to the chief producing areas in Cen-
tral Provinces than either Bombay or Calcutta; but the lack of
proper railway connections to the former port makes it impossible
to take advantage of the shorter distance. Secondly, the shipping
facilities also seem to be less at Vizagapatam than either in Cal-
cutta or Bombay in other years.

Competing Countries.—The graphs drawn to show the produc-
tion of manganese in the three principal countries namely, India,
Russia and Brazil clearly indicate the nature of the competition.
The chief competitor with India in the European market has been
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Russia ; for, Brazil chiefly supplies the needs of U.S.A., though to
a certain extent Indian ores are also exported to North America.
It is difficult to forecast the position of Russia in the manganese.
industry of the world, though it appears likely that she may cap- -
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ture the world market by underselling India. But there are certain
obstacles to progress in Russia .as (1) the still ill-organised and
individualised nature of the workings; (2) the Russian ore re-
quires washing before export; (3) the ore is too soft to be used
separately in smelting without mixing with hard Indian or Brazil
ore: it is also too impure to be used for chemical purposes, for
which its soft nature may be very useful.

Other competitors.—The other likely competing countries will
be Egypt, where the manganese deposits occur only 10-15 miles
from port Abuzenina with the ore containing 32-3 per cent. of man-
ganese and 25 per cent. of iron, and the Gold Coast which yields
- first grade ore with 52 per cent. of manganese. Rich deposits of
manganese ore have also been discovered near Postmarburg in Gri-
qualand in South Africa ; the ore is as compact as that occurring in
Central Provinces in India. ’

Manganese and World Peace.—Sir T. Hotland in a paper read
before the British Associaiton at Johannesburg in 1929 spoke about
‘the International Relationship of Minerals ; he pointed out that the
British Empire and U.S.A. which have the largest and in some
cases almost exclusive resources in certain important minerals,
by refusing to export these to belligerent countries could prevent
wars of long duration. As has been already pointed out, the impor-
tance of manganese in the manufacture of iron, steel and other

alloys used in the manufacture of war materials is very great, and

as yet no other substitute has been discovered. Indeed, it was pro-
bably one of the reasons which made Germany in the last Great
War to come to terms. It is to be noted that though manganese
is produced to a certain extent in most countries, the larger depo-
sits, with the exception of Russia and Brazil are concentrated in
the British Empire—in India, South Africa, the Gold Coast and
Egypt; thus a working agreement between these mineral powers

will go a great extent towards the ensuring of the peace of the
world.

THE DEVELOPMENT OF THE MANGANESE INDUSTRY IN
INDIA

Central Provinces—The most important province from the
point of view of production is the Central Provinces. As already
pointed out, the depression has affected this region very deplora- .
bly. This region, though having the richest ore bodies has the dis« ¢
advantage of being far from ports of export ; for this reason in the .

LONG TONS.
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recent severe depression only mines nearer the' ports of Calmil]tta
and Bombay were able to export some ore in spite of the f'act ft‘u‘ ety
produced only second-grade ore, and several fields producing f t; -
grade ore were not able to export anything at all, on ac.count 0 e
distance from the ports of export, and the? consequent. light railway
freights. This points to the great necessity of granting some con-

TTTT{TTTT]¢
1,000,000 xluu‘llll‘|1||lnn‘xn\‘un\|1‘|lr‘lnl[llll‘llll]llll\ll!lllIHl { |
900,000 3
wwo oo L A TH‘ B
: N A .~ E
9 R N [N -
- =\ i ! 3
- { \ x4 [ -
= RN [} -
10,000 [ I ! \ B
5 IRl P :
o x LN ! \ -
= ! \vf ',‘ ,I \ E
= 1 it A & LA =
Lo0,000 on < 1 FAY &7 Y 3
TE g AN in g \ .
E : i by & \ 3
o -/ S oy i
2 AN AN U A N A W) i3
5 w [N B [ T B i ! i -]
500,000 — \ i i vl\ U \ i i E, ' 3
= I LI v \ B 5
= iy vt [ v . O \ 3
- N RN ERY et ! P 3
- ; \x ! U SR Y] i 5
- ! i Ny ' V3
400,000 [ Gl i 13 . ; =
- “z';f y 1 \ _E
= gi | (-
= 2l 3
= £l ! i3
C 2! < -
300,000 £ B 3
o i 2l 3
- ¢ fél v 3
3 i El \ 3
F ! ¢ A
200,000 H i =
E i | i U SO W
- VN ] 1 £ \\ ‘-:—_
o I! / \\ L e~ T 51": X ;
oo / /'"3 Y . 7~
000 e A 1, - -
o - / g! \‘El N
Zl \:N\ J sl *
1 1904 ) 1912 1816 1920 1924 1928 1932 1983
YEARS

MANGANESE PRODUCTION IN INDIA ACCORDING TO PROVINCES.

Qessiori in railway freights for manganese ores. The chief districts
-of production are: Nagpur, Balaghat, Bhandara, Chhindwara and
Jubbalpore ; except Jubbalpore the other districts are close round

Nagpur.
8




254 JOURNAL OF THE MADRAS GEOGRAPHICAL ASSN.

Central India.—The next important province was Central India.
where the only district of production was Jhalna. But in the last
five years this province has not produced anything.

Madras.—Madras was the first province to begin production in
India and till 1899 was the only province. The chief district of pro-
duction was Vizagapatam which had the advantage of being near
the sea. Till about 1904 Vizagapatam was the only producing dis-
trict when new fields were opened in Sandur and other parts of
Bellary.

Other Provinces—The chief districts of production in Bombay
are Panch Mahal, Belgaum, Chota Udepur and Ratnagiri. Both
Mysore and Bihar and Orissa began production in 1906. The pro-
duction in all the three provinces has been more or less steady
when compared to those of Central Provinces and Central India.
The districts in Mysore are Shimoga, Tumkur and Chitaldrug of
which Shimoga is the most important. Singhbhum, Gangapur and
Keonjhar are the chief districts for manganese ore production in
Bihar and Orissa.

Lack of proper communication.—Lack of proper communica- -

tion is one of the chief reasons against the rapid development of
the manganese industry. As already pointed out, the heavier mine-
ral occurs in very old rocks which are mostly unsuitable for

human settlement, resulting in the chief occurrences being far from:

the lines of communication. It will be seen from the map drawn
to show the production of manganese ore and important communi-
cation, that most of the deposits are unfavourably situated ; thus
Vizagapatam harbour is the nearest port to the chief places of
occurrence in Central Provinces ; yet, on account of lack of proper
communication, ore is exported either via Calcutta or via Bombay.
All deposits in Bihar and Orissa are situated far from railways and-

hence were affected first in the recent depression. Even in the case -
of places whcih appear close to the railways in the map, they are

situated a few miles away and in many cases light trams of 2 or 2%
feet gauge are laid to facilitate ore transport ; thus in Central Pro-
vinces nearly all the deposits are found to be fairly distant from
railways, the distance varying from 8 or 9 to as much as 33 miles.
In Central India, the deposits of Jhalna district are situated about
5% miles, in Sandur at least 6 miles (served by an extension of

the Madras and Southern Maharatta Railway) and at K
umsi about’
20 miles from the Shimoga railway station.
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THE MANUFACTURE OF FERRO-MANGANESE IN INDIA

Industry equivalent to loss.—It was pointed out as far back as
1905 by Sir T. Holland that India sustained a great loss by export-
ing manganese and getting back the same in the form of
finished steel from the chief steel producing countries, (U.S.A.,
England and Germany) which import Indian manganese, and that
if an iron and steel industry existed in the country itself, this could
be avoided. Also, it would be much more profitable to India to
export ferro-manganese than manganese ore itself. Dr. L. L. Fer-.
mor has calculated that till the year 1906 India has suffered a
financial loss of more than 9 million pounds sterling.

History of Ferro-manganese production.—The manufacture of
ferro-manganese began in India in the year 1913 at Sakchi, Jam-
shedpur ; the starting of the industry was the result of the high
price of ferro-manganese during the war-time. Only one blast fur-
nace with a daily output of 80 tons was used for this purpose. In

1917 the manufacture was discontinued on account of the necessity

of using the furnace for the manufacture of pig-iron. From Nov-
ember 1917 one of the similar blast furnaces of the Bengal Iron
Company at Kulti was engaged in the production of ferro-manga-
nese with a guaranteed minimum of 74 per cent. of metallic man-
ganese and .55 per cent. of Phosphorus. The average monthly out-
put was 1,150 tons and the balance after satisfying the home re-
quirements at Sakchi was exported to France, U.S.A., Italy and

‘Natal. With the cessation of the war, ferro:manganese has been

manufactured both at Kulti and Sakchi.

FUTURE OF FERRO-MANGANESE

Indian ferro-manganese is unusually rich in phosphorus ‘which

- amounts to +55 to 66 per cent., while the acceptable maximum in

the western countries is -30 per cent. With better selection of ore
(e.g. as those occurring in Balaghat) and coke (e.g. as those from
Giridih coalfield) the phosphorus content may be reduced ; but the
futiire possibilities are small, as Indian coke as well as manganese-
ores contain a lot of phosphorus. With electric furnace, probably
better ferro-manganese may be manufactured.

MANGANESE ORE USED IN INDIA

‘With the establishment of Iron and Steel mdustry in- Indm,
manganese ore is also used in the country in thexr manufaéture
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Thus in the quinquennium 1924-1928, 389,418 tons of ore were con-
sumed at Tatanagar, Kulti and Burnpur. In the case of Tata Iron
and Steel industry, manganese ore is not only used in the manufac-
ture of ferro-manganese to be used in steel making, but also in the
manufacture of pig-iron. As pointed out elsewhere, manganese ore
is also used in India to colour enamel and pottery ; it is also used in
the Kolar Gold Fields in the final smelting of gold in the cyanide
process.

THE FUTURE OF MANGANESE INDUSTRY

As has been already pointed out, the resources of India in man-
ganese are far in excess of probable requirements for many years to
come. The present serious fall in the price of manganese ore is
more the result of over-production and lack of demand than of any
other cause. We may also note that at present the iron and steel
industry of the world has more manganese than it can possibly con-
sume ; this also excludes the possibility of the discovery of some
other cheaper substitute for manganese in the iron and steel in-
dustry. The chief producers of manganese ore at present in order
of importance are: India, Russia, the Gold Coast, South Africa,
Brazil, Egypt and Czecho-Slovakia. India, besides being the chief
country for the production of manganese in the world, is also the
most important in the British Empire ; yet, the position of India is
by no means enviable; for within the British Empire she has to
compete with South Africa, the Gold Coast, and Egypt and outside
with Russia and Brazil. "‘Hence, India would do well to consider
seriously the possibility of the manufacture of ferro-manganese
(and manganese steel) which will bring her greater profit besides
reducing unemployment in the country. With the development of
cheap electric power in several parts of the Madras and Bombay
Presidencies, I should think that this must be a paying proposition ;
for, the lateritic ores, besides having the advantage of containing
less phosphorus than those of Central Provinces, and thus being
more suited for the manufacture of ferro-manganese of saleable
quality, are also rich in iron which may amount to 20 per cent.
Recently in December 1935, the author of this paper was deputed
by the Government of Madras to investigate the possibilities of de-
veloping the iron ores of the Kanjamalai Hills, Salem, when electri-
city becomes available from the Mettur Project: the author is of
opinion that with very cheap electric power the manufacture of high
grade steel and ferro-manganese may be possible.

Notes of a Geographical Excursion in and
Around Madras

By

Miss H. T. Scupper, MLA.

N.B.—Please trace out the tour on the map before we follow it a§

closely as possible on the way.

1. From St. CT.C. to the Kirk Bridge. Then a sharp turn
to follow the river Cooum. Notice the rate of flow of the river, the
winding course of it and especially the difference bfetween twa
banks. Notice also the traffic on the river, and any signs of how
it is used by man.

2. Notice the arm of the river which goes to the north. This
continues into the Buckingham Canal. Also this is the beginning
of the island. Continue along the river to Govt. House bridg.e.
Notice on the map that the Government House and the Fort are in
a straight line. Why ?

3. Across the bridge and to the island. Notice the develop-
ment of the island. Can you account for it ? Continue along

Wallajah Road.
4. The Fort. Why is it just here and nowhere else ?

5. The Harbour Arm. Notice the direction of the opening.
Why is it here ? What is the wall made of ? Why? . What evi-
dence of trade is there to be seen here ? Notice the dﬁerenge in
the water on the outer and the inner side of the wall. Why has

the little arm been built.

6. Look at the coast from here. Notice the difference bet- ‘
ween the north and the south coasts. Make a mental note of t}.1e
width of the beach here and at all other places where we see it.
Notice the position of English Madras and Portuguese .IV.Iadras, a.\nd
try to account for their location in these relative pos11‘:1ons. (ie,
you can see these positions by looking for the church spires). Why
is the harbour north of the Fort ? In what direction is Madras

spreading now ? | '
7. On leaving and entering the harbour notice- the trade acti-

‘ Se weat e W

vities.
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8. From the harbour continue along the coast to Napier
bridge. Notice here the “ mouth " of the Cooum, the islands in the
river, the beach vegetation, and classify it as a type of natural
vegetation.

9. Along the Marina, notice the width of the beach, the fishing

activity (the historical occupation) the modern recreational facili-
ties. Try to find out about the Recreation Ground scheme. Notice
the number of little fishing villages which Madras has swallowed

in its growth. Notice the typical village development, with palm-
trees, a well, and the thatched houses.

10. Near the rifle-range is a very interesting formation of
sand dunes. Read up Lake on the formation of sand dunes. Con-
trast this part of the beach with the more northern portion. Notice
the water, the lagoons. On a very small scale this is a type of coas-
tal formation found on a large scale in the S. E. coast of the U.S.A.
i.e., sand dune and lagoon.

11.  We now come to the Adyar. Compare it with the Cooum.
Notice the same points as before.

12. Between here and Saidapet, notice tanks, cultivation and

natural vegetation. In regard to the tanks, look for the embank-

ments. See which side they are on, and how they are bound toge-
ther. Guindy, the Governor’s country house.

13. St. Thomas’ Mount. What is the height ? Which is the
steep slope ? Which the gentle ? Notice the road going between

the two peaks. Notice the rocks, and the vegetation on the sides of

the hill.

14. From the top, after orienting the map, pick out as many
tanks as possible, the race course, the railway, the roads, the coast-
land, ete. Notice also the difference between cultivated and uncul-
tivated. Look at the hills to the south and

possible from the map. The hills to the north
we have. We shall look at them on the 1,

identify as many as
are not on the maps
/M map before going.

15.  Along the Poonamalle Road to the Adyar (if time) and’
then back through Mambalam. A purely modern city a “
city. At the river, we shall try to get the rate of flow in the centre
and at the sides, and see the various actions in miniature,
. tion, deposition and transportation, tributar
stream etc., ete.

*

garden”

denuda- *
ies joining the main .

The Madras Geographical _Assoaatlon
SUMMER SCHOOL OF GEOGRAPHY, APRIL—MAY, 1936

The Secretary of the Association has the ho.nour to prese.ntt?he
following Report to the Working Council regarding tht? org’,an.llsilI ion
and conduet of the Summer School of Geography held in April-May,

1936 :

In accordance with the resolution of the Working Coungil,tpass;
ed on 25th January, 1936, the Secretary prep;;‘edda P:ospe_(; 1;; goh.
' whi to all the Headmasters of
he Summer School which was sent . '
tSctilo(:i:nin the Presidency and published in the local dailies. 3‘6
teachers were selected including 18 ladies. 18 of the teachers were
graduates and the remaining were undergraduates.

' i f Public Instruc-
_R. M. Stathem, M.A., C.LE,, Director o ’
tion Ml\gflras, opened the Summer School at the Teachers’ College,

- Saidapet, on Wednesday, the 15th April, 1936. At 10 am.,, on that

day the teachers attending the course and the guests invited for gxle
occasion assembled at the College Hall. Mr. N. Subralunanyadl.n, I)e
Secretary of the Association, made a statement (Appendix I),

" tracing the history of the Summer School and explaining the aims

‘and objects of the course.

' o Bahadur R. Krishna Rao Bhonsle, Avl, 1S.0,,
Viceﬁggén?if the Association, then welcomed Mr. Stath;m a(;ld
requested him to open the Summer Schpol. _Mr. Statham then e(i
livered his Address (Appendix II), after which he formally opene
the Sixth Summer School of Geography. :

j eli Inaugural Address .
. P. S. Sundar Raj then delivered her .
(r;u}y[li:;ed in the April number of the Journal). The meeting then
closed with vote of thanks.

" The work of the Summer School went on steadily for three

weeks. The following Scheme of Work was gone through : —

(a) The Peda’gogy of Geography (including Syllabuses). By

: Mr. N. Subrahmanyam. S )
(b) Elementary Surveying. By Mr. George Kuriyan, assigte§ .

by Mr. K. Srinivasaraghavan. . L

. (¢) Map Work. By Mr, B, M. Thirunarayan.
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(d) Diagrammatic Methods. By Mr. S. Balakrishna Ayyar.

(e) Mathematical Geography. By Mr. S. Muthukrishna
Ayyar.

(f) Land Forms. By Mr. P. Sridhara Rao.
(g) Climate and Weather. By Miss E. D. Birdseye.
(h) Economic Geography. By Mr. B. M. Thirunarayanan

As part of the course, the following special lectures were also
arranged : —

(a) Plant Geography. By Mr. M. S. Sabhesan,

(b) Animal Geography. By Mr. R. Gopalan.

(c) Distribution of Man. By Mr. George Kuriyan.
(d) Map Projections. By Mr. K. Srinivasaraghavan.

Excursions were conducted to the following places: Ennore
Backwaters, Pallavaram Hill, Madras Harbour and Red Hills Tank.

At 5 p.m. on Monday, the 4th May, 1936, Miss J. M. Gerrard,
M.A,, Vice-President of the Association, distributed the certificates
to the teachers who attended the course and delivered the Valedic-
tory Address (Appendix III) with which the Summer School was
brought to a formal close.

The total collection of fees amounted to Rs. 360, out of which
a sum of Rs, 230-4-0 was expended on the travelling and carriage
allowances of lecturers. This account will be audited as part of
the general account of the Association for the quarter ending 30th
June, 1936. The net balance of Rs. 129-12-0 has been carried to the
Association Fund.

The thanks of the Association are due to the lecturers for their
honorary work in the Summer School as well as to the Director of
Public Instruction, Madras, and the Principal, Teachers’ College,
Saidapet, for permitting the Officers of the Department to work in
the Summer School and for allowing the classes to be held in the
Geography Department of the Teachers’ College, Saidapet.

N. SUBRAHMANYAV, -

Secretary.

APPENDIX 1

SECRETARY’S STATEMENT

The Madras Geographical Association was founded in 1926 with
varied aims and objects; and in pursuance of them it has been
carrying on varied activities. The Associatioa journal, which has
been a clearing house of geographic thought and original geogra-
phical research work done in South India, has just completed its
tenth volume. Geographical Conferences have been held in half-a-
dozen districts, in each of which the particular district in which it
is held has been the subject of study with several papers on various
aspects of its Geography prepared by specialists—all the papers
being published in the Journal. Excursions have been conducted
and popularised in the Presidency.

To meat the sudden demand of the teachers of Geography when
the subject was included in the remodelled S.S.L.C. Scheme, a
series of Summer Schools have been organised and conducted in
1928, 1929, 1931, 1932 and 1935 at the Teachers’ College, Saidapet,
and some outside Madras—at Madura, Trichinopoly, Nellore, Gooty,
Palaghat and Trichur.

The aim of these Summer Schools has not been for teaching
Geography for those who had altogether no touch with it at all, but
to catch the actual teacher of Geography whu has been doing his
work without any kind of tnchnical qualification, and who wishes
to get guidance and light in the way of practical work and modern
methods of handling the subject. This aim is sought to be achieved
by undertaking to provide for the teacher, who has already had
grounding in Geography work, the training which would normally
require two terms’ work, in the course of a short period, by means
of intensive effort along a concentrated course of studies, judicious-
1y chosen for their value and importance from the point of view of
the teacher. The course consists mainly of practical work, field
work and excursions, and presents the salient points in such essen-
tial matters as map-making, map-reading and map-correlations, the
study of land-forms, climate and weather, use of graphic methods

. and statistics, and construction of diagrams, models and appliances.

A few general lectures, illustrative of geographic method and view-
point are also delivered.

In the first three or four Summer Schools, the needs of the
High School teacher.of Geography were kept in view ; but in view
9 :

R
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of the recent issue of a revised scheme and syllabus for Forms 1 to
3, by the Madras Department of Education, in the last Summer
School the needs of the Middle School teacher has also been speci-
ally attended to. The same course will be followed in the present
one also.

‘ The best way of pulling up the teaching of Geography in the
Middle School is to have specialists in Geography among the staff
of -Secondary Training Schools. But as this is a financial problem
which cannot be solved immediately, it is suggested that a Refresher
Course in Geography for the teachers in Training Schools who
happen to handle the subject there, and explain to them the aim and
ecope of the new Middle School syllabus in addition to all the other
practi'cal work done in the Summer School. Such a course may be
organised by the Educational Department itself ; or, the Association
would be glad to do so with the sympathy and support of the De-
pa'rtment. In view of the urgent need for such a training, steps
will be taken to run the next Summer School with this aim in view.

Bef_ore concluding, I wish to state that the Summer School
course is only a compromise that satisfies a real need : but it can-
fmt ta}<e the place of a full year’s course at the Teach:ars’ College,
n wbICh the teacher of Geography gets a knowledge of, and train-
ing in the pedagogy of the subject. But even this is’ not a full

qualification for handling Geography in schools. It is a case of *

put1.:ing the cart before the horse—of learning the pedagogy of a
subject, whose subject-matter has not been learnt ; or it is nearer
ghe tr\.xth to say, that it is a case of cart alone without the horse to
Draw it, .for there is no subsequent attempt to take the Diploma or

egree in Geography. A full qualification for one who proposes

to become a teacher of Geography is to take first the

Degre.e in it, or until provision is made for it in Colleges, the Dip-
loma. in Geography which the University of Madras ha’s already
fr?wded for, and then to undergo training in the Teachers’ Colleges.
t is to be ho'ped'that such fully qualified teachers of the subject will
be forthcoming in larger numbers in the years to come.

APPENDIX II

SPEECH OF R. M. STATHAM, ESQ., M.A,, C1E, DIRECTOR
OF PUBLIC INSTRUCTION, MADRAS, OPENING THE
SUMMER SCHOOL OF GEOGRAPHY

Mg. Krisuna Rao BHONSLE, LADIES AND GENTLEMEN,

Let me at the outset express my gratefulness to the Madras
Geographical Association for having invited me to open the Sixth
Summer School of Geography. I need not say how happy I am to be
present here and to associate myself with the function of this day.

The Madras Geographical Association is nothing new to me. I
have known about its varied work and activities in earlier years;
and I appreciate very much the real and valuable propaganda work
which it has been doing in this Presidency as well as in other parts
of India, in favour of Geography. The journal of the -Association is
a good production, and can stand comparison with similar produc-
tions in other countries. I am very happy to note that the Associa-
tion and its journal are well known even outside India, in Europe,
America and Australia.

By taking up the running of the Summer School course, the
Association is serving a very real need indeed. Unfortunately in
India there are not many degree courses in Geography ; and seeing
that the curriculum of schools and the syllabuses have been recently
changed, I consider the work of the Association of very great bene-
fit to the Department of Education, particularly at this juncture.
Let me congratulate the Association for working on ‘its own re-

" gources without expecting Government grant. In this connection,

let me also state how much I appreciate the hard work that the
Secretary, Mr. N. Subrahmanyam, and his colleagues in the Asso-
ciation, have been doing even in their spare and leisure moments.

In olden days Geography was not. taught in the manner in.
which it ought to be taught; and students were simply asked to
remember the names of principal towns, rivers, etc,, by mnemonic
methods ; and the result was that they did not learn Geography in

. the sense in which it is thought of at the present day. There was

a moral from such experience, and that was that they had to go a
long way in studying the subject of Geography in the right way.
But now partly due to the work of your Association and partly due

" o other circumstances, the knowledge of Geography inScimth India ~ -
* 'is now very much better than what obtained in the days which ‘1 SR
- can recollect. ‘ S s

£l
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. Ever since I came to this country, it was my privilege to work
with a number of Professors, and I was a teacher in the Teachers’
College also. But there were two things which were worrying me
One of these is that those who have gone through high academit;
;'o:rses lacked .the power of observation and general knowledge.
! o fnot ;(Eow if the some sta.tc of affairs continues at the present

ay, for, I have been out of this place for quite a long time. It was
very common a few years back to notice that first-class honours
graduates were entirely ignorant of what was going on around
them, which was passed over as meaning nothing. It was also a
;3(:22?1? ?nowledge that'when they competed for the Public Service
o Whazz: 1::; teits, amalzmg and astounding answers were produced
el 3; e considered as very simple questions on general
gnowled S.Ch()o]smfceéely hope ar{d believe that the work of the
t ey et an(:l t eography will be aiding a great deal to alter
o pondition o f’ceach among all the other aspects, the power
e o th, tove o) Na.ture and widely extended general know-
g " at reason, if f(?r no other, I welcome tthe practical

ing which will be a special feature of the Summer School.

its er?;:)i::gz};s g(t)Odf things that the Association has been doing is
preliminmm 1 enlod travel and excursion. But travel requires a
as well asya tno?v N ge_: of the land you are going to travel through
a good deal ;‘?lrtnng {n geographical observation. Recently I did
Zealand. I per ra'irle, going ho.me through Australia and New
Diploma.-holcli)ers-ona(;y feel that if I had done all this travel as a
School of Geo mh eography or after a training in the Summer
knowledge of agrl;zp y(,il could have come back with ‘a far better
rravelled 1 understanding of the countries through which I
laris am very pleased to know that this Association has
z;)pu arlts}fd schf)ol Texcursions in South India; but let me suggest
Indsii:t;s “tjelcliesu'ta?)c;hty and u§efu1ness of visiting other parts of
is tavght ns & ;u side t_he Fresxdency, especially where Geography
be 8 sour fI.Ve portion in the Universities. For instance, it will
ce of interest and personal inspiration to the members of

t};e ﬁsscl);iation if they can see the enthusiasm put into the Geo-
graphy Degree course in the Aligarh University.

Regarding the note of personal touch in your speech, Mr. Rao

Bahadur Krishna Rao Bhonsle, I desire to express my thanks for

your kindly references to me. I say that I am really glad to come

back to India and be am : .
field of education. ongst you in Madras to work again in the
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The Association has had a splendid record of achievement ; and
I wish it still further success in the work of the future. I wish the
students undergoing the course in this Summer School a very in-
teresting and happy time. Let me also assure the Association of
my best help and co-operation in all its work.

I declare the Sixth Summer School of Geography open.

APPENDIX III

VALEDICTORY ADDRESS TO THE TEACHERS OF THE
SUMMER SCHOOL OF GEOGRAPHY

By
Miss J. M. GERRARD.

Ladies and Gentlemen,

This occasion marks the close of a course of concentrated study
which reflects great credit, it seems to me, upon all those who have
taken part. Sacrificing time and money, teachers have collected
from many parts to become students together for a short time; and
others have elected to give up of theif energy and spare time in pre-
paring and delivering special courses of lectures and practical work,
without any gain or profit to themselves. The course seems to have
been a very full one indeed ; and one of its features is, I think, the
number of specialists in different branches who have collaborated
together thus affording the students opportunities of coming into
contact with many minds.

9. Tt seemed to me that in sounding the farewell, I ought to
emphasize some of the points that the lecturers have been driving
home in the course of their lectures and practical classes to you.
But, on the other hand, it is possible that you have absorbed as
much Geography as you can stand for the present. A dose of 56
lectures and practical classes with 8 sessions of Surveying and 3
after-noon excursions is a pretty strong one when taken in the short
period of 17 days. I can recall even now my own state of physical
and mental exhaustion after attending a Summer School of Geo-
graphy at Oxford, 20 years ago. So, probably you too are feeling
somewhat limp after this breathless chase after knowledge, and are .
eager for a rest. '

3. The time has come, therefore, for digestion. There is no
danger, I feel sure, that you will go from this course in the belief
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that you learned all there is about Geography. The aim of the
course has been to set you upon the right lines of attacking the for-
midable mass of knowledge yet to be made your own. I do not
doubt but that you are taking away with you lists of references
which will be the means of your carrying on the study of Geography
to a further stage. I do not think either that you need be warned
against the temptation to pass on what you have learned here, in
exactly the same form to your pupils. It is not the contents of the
subject matter you have learnt that will prove so valuable as the

method of approach to Geography. The value it will have for you -

depends upon the insight you have now got into the relation of Geo-
graphy to human life and experience. The measure of its value
will be found in your teaching hereafter, in the extent to which it
becomes alive and vivid and the extent to which Geography be-
comes real and interesting to your pupils.

4. One of the immediate results will be, I hope, the breaking of
the shackles that makes your lessons depend upon the text-book.
One can understand this dependence when teaching a subject where
the foundations are not very secure. The teacher is afraid to stray
from the text lest he find himself floundering, like a man astray and
stumbling in unknown country, full of pitfalls. Will your teaching
continue to be nothing but a ré-chauffé of each chapter in the text-
book ?  This method tends to deaden teaching, and fear prevents
the teacher from probing his own deficiencies and at the same time
brings boredom and dissatisfaction with one’s work. We are all
entrapped at times into accepting text-book statements; and I am
reminded of a recent experience in my own teaching. In Form IV
we had been discussing in details the crops found growing around
Madras, including the explanation of how pulses helped to enrich
the soil in which they were grown. In the terminal test the ques-
tion was asked “ Why are pulses grown amongst crops of cereals
and cotton ?”. Only two gave the answer expected by the exa-

miner, which was that the pulses helped to enrich the soil. There "

were a great variety of answers,; including statements like the
following : —

(a) “ Pulses cannot be grown in separate places as it W111 be"
too expensive.”

(b) “It will be a waste of soil to have only pulses.” K

(c) “Because pulses are dry crops and they grow between to
protect from much sunlight.”

(d) * Because they grow quickly, so they plant in between the -

rows of cotton.”
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(e) “Because they need little care ”.

1 realised as I read these answers that my knowledge of the
cconomy of mixed crop farming was far too superficial to be able to
deal adequately with these, and that I must set to acquire a far
wider and deeper back-ground about crops around Madras than the
ordinary text-book treatment demanded. -

6. Teaching successive portions in the text-book puts the tea-
cher into the position of that guide, which is a figure of fun in Mark
Twain’s “ A Tramp Abroad ”. It is all right as long as he can fol-
low the sequence presented and arranged for him; but an unex-

" pected question is apt to put him out completely. So, the teacher

needs to digest the chapter portion very thoroughly, he needs to
take it to pieces, to re-arrange it and then perhaps he is ready to
link up and straighten out where necessary all the queer puzzling
notions that arise in 30 or 40 different young minds that are listen-
ing to his presentation of thg facts.

7. And it is these unexpected questions posed by the pupils
that are more important than the text, because they are the ways
by which the pupils are learning, and their variety is astoun,flmg.
No doubt you have heard of “ the ships and schools scheme ”. Tt
began as an experiment in 4 London schools, each of which adopted
a cargo-boat, and by keeping in direct correspondence with the Cap-
{ain and the Officers and crew, the pupils have been enabled under
the guidance of their teachers to follow the course of their adopted
ship, to study trade-routes, to learn about ports, countries, climates,
customs and peoples, and to obtain direct information regarding
‘trade and the destinations and sources of imports and exports. The
children’s interest was stimulated by the answers to the questions
they had themselves posed : —

1. How do you clean the hold of the ship after carrying a cargo
of coal 1f you have to carry a cargo of wheat ?

"2, How long does it take to unload 5000 tons of coal ? -

3. To what extent do you rely on wireless reports of the
weather ? °

4. If a country has a fever, such as malaria, and a boat called

at that place and the crew caught it, would they receive compensa-

tioh ¢

5. We often wonder if the ship’s crew sing sea-shanties now-a-" e
* days, and pleasé how many miles does your ship do on a ton of coal, E

_ in fair weather ? .~ o L g

H . .
. . . . R X . . ) .

R . e, . S . RESES
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How many of these questions could most of us answer straight-
way 7 They are questions which provide evidence of real thinking
about things that puzzled the pupils in their learning. And I have
quoted these to indicate how various were the ways in which these
children were building up their individual concepts of geographical
meanings.

8. Such a course as this will help us to enrich the teaching
and in so doing helps to give us a deeper satisfaction in our work.
Teachers are often assessed wrongly on their capacity to teach.
Different judges tend to stress different factors and sometimes the
criterion is a superficial one such as the ability to give a lesson in
iront of a class. To the observer the lesson may seem satisfactory,
but who can tell at that moment that the exposition was sufficiently
linked up with the pupils’ experience, and sufficiently stimulating,
that it set the thoughts of individual members racing along to build
up concepts and to formulate ideas ?

9. All this then is to point a moral—how extremely important

it is for the Geography teacher of whatever class to lay his founda-
tion both deep and wife.

10. Let me quote from“ an open letter to College Teachers”: —
“The only good way of judging the college or college teaching is by
means of the products of the college. We should ask whether the
students have grown as a result of their own efforts; have they
come out better educated, better men and women in the broader
sense ; have they been better citizens ; have they learned to solve
problems ; have they been stimulated to do greater things ?” I
think it is on lines such as these that the teaching in the school is
to be judged also. And Geography is one of the subjects which
when taught properly can lead the pupil to think and to grow, which
can awaken in him the consciousness of his own environment and
make him aware of other types of human environment.

If this intensive course of Geography will have helped to make
Geography real and vital to your pupils, and if it brings you satis-
faction in your teaching, then all the time and the effort expended
on the course by all concerned will indeed be worth while.

News and Notes

Though this issue of the Journal has been somewhat delayed
owing to certain unforeseen circumstances, it is pleasing to note
that the varied activities of the Association have been at full swing
during the quarter, with regular periodical meetings and with com-
mittees functioning in several ways as detailed below.

* * ok *

* %* *

The first meeting of the Association for the quarter was held
on 1st August, 1936, in the New University Buildings, when Mr. K.

Srinivasaraghavan read a paper on The Vellar Ba:sin w.ith. Mr. B. M.
Thirunarayanan in the chair. - (Paper included' in this issue).

* * . * * * * *

The second meeting for the quarter was held in the Geology
Department of the Presidency College, when Mr. P: G. Dowie read
a paper on the Manganese Industry in Indig under the presxdency
of Mr. K. C. Ramakrishnan. (Paper included in this 1ssue)

* * * * * * *

The third meeting for the quarter was held in the History
Department of the Presidency College, when Dr. P. S. Loganadhan
read a paper on “ Some Recent Trends in the Cotton Industry in
India ”, with Mr. J. Franco, in the chair. (Also included in this

issue). .
.k * * £ % * *

The Standing Committee of the Association examined ‘the

replies -to the Questlonnalre issued in March, 1936, by the Asso-
ciation regarding the conditions of teaching Geography in the Secon-
dary Schools of the Presidency. The Report of their findings has
been communicated to the Director of Public Instruction, Madras,

in accordance with his Proceedings R. C. No. 231 E-36 dated 20-2-36 '

for mformatxon and necessary action.

x * * * * * Cow

The Standihg Committee continued its deliberations on the -
' preparation. of a Syllabus in Geography for Elementar_y Sch‘ools‘ )
in the Presidency. Owing to the different standards and attain- **

ments of the pupils in different localities, it was decided #ot to. pre-

pare a uniform SYLLABUS for -all localities, but only to issue a.
Scheme of Work, suggesting the main principles and toplcs2 thh
. alternative courses suitable for dlﬁerent types of locahtles. RN

10 N A o 9‘
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* * %k * * " N

The Excursion Committee has been preparing a scheme of ex-
cursions for the study of the Madras Region. But as the work is
still incomplete, it will be published in the next number of the
Journal.

* * * * * * *

The Madras Presidency Tamil Sangam had prepared a list of
Tamil Equivalents for Geographical Terms as part of their general
work. At the time of its recent Conference in Madras, the list was
scrutinised and revised by a Committee, presided over by the Secre-
tary of the Association. On his suggestion, this list was sent to
the Association for classification, supplementing and further revi-
sion, for which purpose the Working Council appointed a Commit-
tee consisting of the following members with power to co-opt : —
(1) Rao Bahadur R. Krishna Rao Bhonsle ; (2) Mr. S. Balakrishna
Ayyar; (3) Mr. K. C. Veeraraghava Ayyar; (4) Mr. M. S. Sabhe-
san; (5) Miss A. Devadasen; (6) Sri Krishnaveni Ammal; (7)
Mr. S. Muthukrishna Ayyar; (8) Mr. B. M. Thirunarayanan ; (9)
Mr. K. Srinivasaraghavan; (10) Mr. K. M. Subramaniam ; (11)
Mr. K. Sundaresa Ayyar ; (12) Mr. V. Kalyanasundaram ; (13)
Mr. S. S. Krishnaswami ; (14) Mr. Narasimhan ; and Mr. N. Sub-
rahmanyam (Convenor). The Committee already met more than
half a dozen times; and as many more meetings will be required
for completing the work, which is expected to be finished by Christ-
mas.

* * % * * * *

The Seventh Conference of the Association will be held at
Tanjore in May, 1937, when papers on various aspects of the Geo-
graphy of Tanjore District will be read and discussed. Members of
the Association and others who desire to contribute papers for the

Conference are requested to inform the Secretary about it before
15th January, 1937,

* * * % % " .

It is proposed that the next Summer School of Geography
may be conducted specially for the benefit of teachers of Geography
in Training Schools with reference to the scheme of work in Geo-
graphy for Forms 1 to 3. Meantime, it has also been suggested
that the course may preferably be conducted in a Hill Station. The
possibilities of the latter suggestion are being explored ; and the
question is expected to be decided by the end of January, 1937.

* * * * * . .
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The question of reorganisation of the Secondary School-Lea.\z;ng
Certificate Course will not be undertaken till the e>.{pert Comrrfl ee
on Education appointed to study the question in all ;?x:ovmces
finishes its work. The existing scheme will in all probability co:;—
tinue in force for some time longer. Meantime, some.of the Head-
masters are sponsoring a scheme, according to which a;a bextx:
year’s study after completing the School Final Course will be v

quired for entering the University. .
* * * *

It is understood that several papers on Geography ::avse b:zz
submitted to the newly constituted Geology and F}eogr.a;f) bs; heclzdl >
of the Indian Science Congress, whj)se next S;S:IOTI “tr;, Lbe u:se 2
Hyderabad in January, 1937. It is ?wped that };n ) se of
a short time, owing to the increase in the‘ number zt ;:aegem o
Geography, a separate Geography'Sectlon will be ccl)lns tx 2 ed In the
Congress. Specialists in the subject can help to haste

of creation of such a separate Sictlon. )
*
* *

The All-India Teachers’ Federation will hold its tllex}:azes:i:n
i i ing Christmas holidays. It n

at Gwalior during the ensuing € . bee
suggested that a section for Geography may be ‘constltuted in lit,
wherein papers concerning the position and teachx.ng of Geography
in the educational systems of the various Provinces and States

mav be read and discussed. ) .
)} *
* *

The Seventh World Conference of the World Federation7:lf
Educational Associations will be held at‘Tokyo from 2n(;1 t; .
August, 1937, for which sectional committees are aflrea 4 ;emg
constituted. The Committee for Geography consists of 16 members
under the Chairmanship of Dr. Takeo Kato, Professor of Geogra-

hy in the Imperial University, Tokyo.
P y * * % *

* *

* *®

* *

* * *

isice to find that railway companies in India are.vyix‘lg
with“i:\cll;e]::}c'ner, following the example of Western ‘Countnes, in
the grant of holiday concessions to travell.ers. It. is hoped that
teachers, and teachers of Geography especially, will take advan-
tage of them to visit different parts of the country, and thereby en-
rich their own knowledge and experience for the benefit of their

pupils.



Reviews

Europe. By E. M. Sanders. (George Philip & Son, London). 1936. -~
This is an elementary geography of the Continent of Europe,
(excluding the British Isles) for English children of about the
Junior School standard. The book is divided into two parts—the
first part dealing with the general geography of the Continent as a
whole, and the second part with the separate countries. Only cen-
tral facts of outstanding value have been presented to give the
right perspective without burdening the children with unnecessary
details. The treatment is descriptive and the language very simple.
The volume has been superbly illustrated with typical large-sized-
pictures, which have been made the basis for a good part of the
text, as well as for several of the exercises. Eight simplified colour-
ed maps of Europe make the volume self-contained. Like the other
books of Miss Sanders, the book has been made very attractive
to children with bold print on glazed paper and fine get-up. In
Indian schools, it.can be used with great advantage by chfldren of

the middle school standard, either as text-book or as supplementary =
reading book.

Nature Study Reader for fourth year pupils. By Phyllis S. Dar-’

ling. (Oxford University Press), 1936. Price As. 10.

This is a continuation volume to the author’s Nature Study
Readers for the second and third -year pupils, already reviewed in
earlier numbers of the Journal. We appreciate greatly the insis-
tent emphasis on the observational method of study, which forms
the basis of the whole series. Most of the chapters in this book,

- which deal with plant and animal life, may not be directly geo-
graphy ; but, they inculcate habits and methods, which are invalu-
able in the study of geography. The first four chapters and the last _
three, however, deal with what is strictly geography in the charac- .
teristic method of the author of insisting on observation -and doing.
The five charts at the end of the book, together with the descrip-
tion of the figures, will be found highly useful. In this age when

mugging up is the usual method of study, a book of this sort is a
welcome and healthy corrective.

Longmans’ Descriptive Geography ; Books I & II (Tamil). By -

L. D. Stamp. (Longmans, Green & Co., Madras), 1936. Price
As. 10.and As. 12, ' ' '

These are the first two books of a series of three books for .
forms I to III, prepared in accordance with the syllabus recently
issued by the Madras Educational Department. The treatment ‘is X
direct, clear and simple ; and only facts of outstanding value have, :

- number of good pictures and several diagrams;
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i t-u
been given at the end of each section. The prmt, paper and get-up

are attractive.

Life of Man on Earth : Books I, II and I.II. (Tamil) ML:?;:;) S. 18;31; ;
daram Ayyar. (Teachers’ Publishmg House, I:. 2 .{m.itteh
. This is another series of three books for formsd oEdl,lcationad
in accordance with the same syllabus of t}.le Mg :as Elucationa’
Department. The author, who is an experlerilce . e.';ur:l o O s
‘graphy, has taken trouble to present the subject in a g

i ictures, (some
he volumes well with pic .
- The treatment, however,

full in some places and

manner; and has illus. .
of them coloured) maps and dlagra.ms.t
appears to be somewhat unequal, being too

meagre in others.

Books I and II (Tamil and Telugu). By

Descriptive Geography : (P. Varadachary & Co., Madras). 1936.

N. Subrahmanyam.

“ e Price As. 10 and As. 12.

These are the first two books of adother I?liddlt;) sc:osol (s:;a:;g:
prepared in accordance with .same ;gllaxl‘ohliz,ip\gsltt:; ! n;:}._)an;)ie;l e
o SUbje"t]-O (;r: 21::11:;15111?\:(;, iniluding the descriptive tre?t-
sy;labus hae he vélurnes have been well-illustrated by cht_nce ’
Went; e s d diagrams. The suggestive exercises given at. the -
oo of m;PS;: ter not only test the knowledge of the subject-
ot 1:3;: a1:6 slilpplement it in a way. The bold_.print on glazed
I;a;:::rwirh the fine get-up make the volumes attractive.

" Fhe New Model Pictorial Atlas Geography of the Madras Presi-

dency.. By C. S. Subbaratnam. (V. K. Arunachalam, Trichi-

. 1936. Price As. 8. ; o
‘ r';"l)ll;s()l’:)’c))ok has been preparc_ed for use in Class V of schools in

" the Tamil Districts of the Madras Presidency. It has been diyided

ou ith certain general features such as
into four parts. Part I deals wi . ‘ .
'$inds raifx sun’s position in the sky, etc., together with the practical
work ’conm;cted with them. Parts II and IIT deal with the Geogra-

phy of the Presidency—Part II in a general '\!va‘sf and Part I
"ti'e.gionally. The last part gives a very brief account of the life of -

-

man in some important natural regidns of the \:Vorld, .T_he plan is:. :'fj
well concéived, and the treatment is clear and interesting, though, o
we fear, it is above the standard in some places. "I'heboa}: is el
illustrated with blocks and diagrams thoggh somei(?f the blﬂ&‘ ¢
not been well printed. : SRR
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Europe: By E. M. Sanders.

Nature Study Reader for fourth year pupils : By P. S. Darling.

Longmans’ Descriptive Geography : Books I & 2 : By L. D. Stamp.

Life of Man on Earth : By T. S. Sundaram Ayyar.

Descriptive Geography : Books 1 & 2: By N. Subrahmanyam.

Pictorial Atlas Geography of the Madras Presidency : By C. S.
Subbaratnam.

The Educational Review : July, August, September and October
1936.

The Scottish Geographical Magazine : July and September 1936.

The Geographical Magazine : August, September and October 1936.

The South Indian Teacher : July, August, September and October
1936. ’

Akademiya Navk—U. S. S. R. Trudi Instituta Fizicheckoi Geo-
grafii: Books 16, 18 and 20.

Problemi Fizicheckoi Geografii : 1936. III.

Journal of Indian History : April and August 1936,

Kalaimagal :  August, September and October 1936.

The Geographical Journal : August, September and October 1936.

Foldrajzi Kozlemenyek (Hungary): 1935, Bk. LXIII, Parts 1 to 8;
and 1936, Bk. LXIV, Parts 1 to 5.
’ ” Back Volumes 1926 to 1934.

Educational India : August, September and October 1936.

The Indian Educator : August, September and October 1936.

Mysore Geological Department Records : Volume XXXIV—1935.
Triveni : September 1936.

The Indian Co-operative Review : July 1936.

The Muslim University Journal : April 1936.

The International Observer : Vol. I, No. 1.

Geography : September 1936.

Proceedings and Addresses of the First Indian Cultural Conference :
1936.

Indian Culture : October 1936.

Indian Journal of Economies : July and October 1936.

Geographical Review : October 1936.

Journal of the Manchester Geographical Society : 1935-1936.

Our Home Magazine : October 1936.

The Journal of the Annamalai University : October 1936.

FOR THE GEOGRAPHY CLASS
LONGMANS’
DESCRIPTIVE GEOGRAPHIES

i the
Prepared in accordance with the new Syl&?};;lse gi‘}iiil?orms
Madras Education Department for use 10 the fiddle e retrated.
of Secondary Schools. All these books are proiusely

Tamil Edition '
Book 1. As. 10. Book IL As. 12. Book III. As. 12

Telugu Editions of these are also ready.
English Edition of Book I is also ready.

-
i Urdw
Aﬂaie:ngmans’ Vernacular Atlases. In Tamil, Telugu and
Each As. 12.

[Recommended by the Madras Education Department.]

ini 110
i loured Plates contaimng
' Senior Atlas. 48 Co P] o
Loﬁim: id 1:1!;15. Edited by George Philip. Rs. 2 2 Maps
Th ’ll‘) j Mahal Atlas. 32 Coloured Plates containing
e Ta
and Plans. Re. 1-5-6.

i nt in
Other Books recommended by the Madras Education Departme:
connection with the above Syllabus.

. hies. Senior.
[umbus Regional Geographies. " Limp Cloth.  2s. 6d.
C(;;’r:k 1. The Southern Continents élofh Boards. 2s. 9d.

i ia. Limp Cloth. 2s. 6d.
Book IL North America and Asia Cllo& Cloth, - 20 9.

ds. 3s. 3d.
jti les and Europe. Cloth Boar!

Book 10 musbvgl? of Today. Cloth B_oards. 3s. 6d
[Bok 1V also available in the above series.]

i 1s. 9d.
i -Air Geography. By A. Wilmore.
Expenmelz}t:lo;rn:p‘?i[;.n Senior Series. By L. D. Stamp. Each 2s.
N lige V. Regions of the World.
gggk VL Countries of the World : Europe.

t of the World. .
A%'?:ﬁdv(?éog?ae:hy for Middle Schools. By A. M. Druitt and
. L. Dudley Stamp. . "
urma and India. As. 14.
e li‘. ghe Resatnof the World. Re. 1-8-0.

Human Geography (Primary Series). By J. Fairgrieve and
E. Young. 1
> he New World. 1s. 7d.
m r{” The Old World. 1s. 1d. od
Book VL Europe and Britain. 1s.

Please also see July Issue of this Jo%
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DESCRIPTIVE GEOGRAPHY BOOKS

For the Middle School

Prepared in accordance with the principles given in the Scheme of
Work and in accordance with the type syllabus, issued recently by
the Madras Educational Department.

By N. Subrahmanyam, M.A., L.T., F.R.G.S,,
Lecturer in Geography, Teachers’ College, Saidapet.

Tamil and Telugu Editions

Book I, As. 10. Book II, As. 12. Book III. As. 12.
(English Edition is in the Press.)

The following are some of the special features of the series :—
The treatment is throughout descriptive; and the influence of
geographical environment on human activities have been well
brought out everywhere. Physical, human and political geography
have been taken in combination, so as to present a synthetic picture
of human societies in the different regions of the world. Constant
reference has been made to local conditions and examples, making
the home region the standard of comparison throughout. The main
geographical principles have been treated in an elementary way,
each in relation to the region of which it is a characteristic. Attempt
has been made to develop the chief geographical concepts in the
course of the regional study.

The exercises at the end of each chapter have been very care-
fully prepared not only for the purpose of testing the subject-matter
learnt, but also in some way to supplement the matter taught. The
volumes are copiously illustrated with pictures, maps and diagrams.
The bold prmt on glazed paper makes the books attractive to the
pupils.

P. VARADACHARY & CO.,

A‘S, Lingha Chetty St., Madras.

T o




THE

MADRAS GEOGRAPHICAL ASSOCIATION
RULES

1-. The name of the Association shall be ‘The Madras Geographical
Association ”.

Objects.

2. The objects of the Association shall be:—

(A) To promote geographical knowledge ;

(B) To secure for geography its proper place in the High School,
the University and its constituent and affiliated colleges;

(C) To help to improve the methods of teaching geography ;

(D) To work for a school of geography being started ;

(E) To promote studies about South India from various stand-
points. N

3. These objects shall be secured by :—

(A) Holding meetings and conferences, and publishing periodicals
and occasional bulletins ;

(B) Organizing geographical exhibitions and excursions ;

(C) Helping in the preparation of geography books in the languages
current in the Presidency ;

(D) Forming a central library of geographical literature, and col-"
lecting maps, charts, plans, models, slides and instruments;

(E) Providing for circulation to members, of books, periodicals
and other collections;

(Fy And by such other ways as are deemed necessary to effectuate
the objects of the Association.

Membership.

4. The membership of the Association shall be open to all those who are

interested in the promotion of geographical knowledge or in the teaching of

geography.

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 mem-
bers, except voting.

7. A person shall become an ordinary member upon the proposal by a
member, the seconding by another member and approval by the council by
the majority thereof present at its meeting. He shall pay an annual sub-
scription of rupees two, payable in one instalment or in two equal haif-yearly
instalments at his option.

8. Those who pay an amount of hundred rupees in two years become LIFE
MEMBERS, and they shall be exempt from payment of any further subscrip~
tions. T



THE JOURNAL OF
The Madras Geographical Association,

The Journal is a Quarterly published every April, July
October and January. It contains mainly original papers read
before the Association; but, it will also include articles, notes,
reviews, etc.,useful for the teacher of Geography.

The annual subscription is Rs. 4 for members (excluding
the membership subscription of Rs. 2), and for non-members
and institutions Rs. 8.

The Journal is a good medium of advertisement for Geo-
graphical publications, apparatuses and appliances.

Advertisement Rates.

Full page per insertion .. Rs. 10
Half page ,, " R, 6
Quarter page ’ ” 4

All correspondence to be addressed to the Secretary,

The Madras Geographical Association
Gopalapuram, Cathedral Post, Madras.

THE SOUTH INDIAN TEACHER

(Is the Teachers’ Journal)
Do you get a Copy of it!
If not write at once,
With the Annual Subscription.
Rs.3 0 0only.

To the Hony. Secy. & Manager,
41, Singarachari Street,

TRIPLICANE, MADRAS.

G. 8. PRESS8, MADRAS.
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