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PREFACE

IT is now over twelve years since the first appearance
of the volume entitled 'The Indian Empire' which
formed Part IV of Longmans Regional Geographies
of India. Much has happened since (hat time, not
only in the affairs of India but also in the teaching
of geography and the present moment seems oppor-
tune to replace the old work by a volume which is
largely new. The year 1937 marked the creation of
the Provinces of Sind and Orissa as well as the
separation of Burma from India with the consequent
separation of its statistics from those of India proper.
These changes necessitated in any case the rewriting
of much of the geography of India and it seemed
only proper that a new India should be treated in
a new work. As a delegate to the Silver Jubilee
Session of the Indian Science Congress in 1937-8, |
had the opportunity of revisiting some eight of the
major provinces of India and a number of the more
important Stales and of discussing geographical pro-

blems wilh workers on Ihe spot. | have been enabled
to incorporate much information of importance col-
lected on that occasion. | hope also that the illustra-

tions, now included for the first lime, will add to the
general usefulness of the book.

Whilst the importance of the natural region and
the emphasis on cause and effect have been retained,
it will be found that | have made, as far as possible,
the account of each Province and State complete in
itself.

May 1938, L.D, S
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Fig. 1. Map of the World, showing the British Empire in black

The principal steamer-lines from Rangoon to other parts of the world are shown, and the number of days sail-
ing for each stage of the journey. An average rate for a modern steamer is 300-400 miles a day. [t should
'be understood that the fastest ocean liners do the journeys shown in a much shorter time. Thus the crossing
of the Pacific from Japan to Vancouver is normally only ten days by a large liner.




A New Geography of
India, Burma and Ceylon

CHAPTER |
POSITION AND SIZE

1. India, Burma and Ceylon.—The areas we are going
to study in this hook consist of three separate
countries—India, Burma and Ceylon. India is by far
the largest of the three and until 1937 Burma was
simply one of the Provinces of India. Burma is really
very different and is separated from the rest of India
by a wall of mountains. In the same way Baluchistan
although a part of India is a dry plateau somewhat
out off from the rest of the country. To the south of
India is the island of Ceylon, which does not form
part of the Indian Empire but which is closely con-
nected by its geography withSouthern India. The
Indian Empire is divided into a number of Provinces
and States, about which we shall learn later.

India, Burma and Ceylon are each members of the
great 'British Commonwealth of Nations' or 'the
British Empire* which you can think of as a large
family of nations joined together for the common good.

2. The Position of India.—There are seven great land
masses in the world which we call continents. India
forms part of the largest of them, the continent of
Asia. Look at a globe, or a map of the world on which
the equator and the Tropics of Cancer and Capricorn
are marked. Notice first of all that India is entirely
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north of the equator. It is in the Northern Hemi-
sphere. But the Northern Tropic or the Tropic of
Cancer passss right through India. Part of the country
is north of the tropic and part is south. This is a
very important fact for you should know that the sun
shines vertically on all places between the two tropics

Fig. 2. Diagram of latitude and longitude

twice during the year. On June 21 the sun is shining
vertically over the Tropic of Cancer, that is over the
centre of India. At this season, India will be a very
hot country. You will learn about temperature in a
later chapter, but remember that the countries inside
the-tropics are the hottest in the world. India is very
nearly inside. Fig. 1 shows you the position of India
compared with other countries of the world.

3. Longitude—India lies to the north of the
equator. But in order to express the position of coun-
tries on the world more exactly, the earth has been
divided up by imaginary lines. A circle is divided
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into 360 equal divisions called degrees. The equator,
running round the earth is a circle and is divided into
360 degrees. Lines are drawn through the north and
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Fig. 3. The different countries of the British Empire
showing their comparative sizes

south poles and across the equator, one degree apart.
One of these lines, the one passing through a place
called Greenwich, which is part of London, is called 0°
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and we count east and west from this. The line of
88° East passes through Calcutta. These lines are
called lines of longitude. India stretches from longi-
tude 61°E. to 101°E. That is through 40 degrees of
longitude or one-ninth of the way round the glohe.

4. Latitude.—If we travel from the equator to the
poles along a line of longitude, we pass through a
quarter of a circle or 90°. The equator is called 0°
and the North Pole 90 °N. and there are 90 degrees
of latitude hetween the two. India (including Ceylon)
stretches from 6°N. (Cape Comorin the southernmost
part of India, is in latitude 8°N.) to 37°N.—that is.
through 31 degrees of latitude or more than one-third
of the distance from the equator to the poles.
Remember that the Tropic of Cancer is 23%°N.

5. Size of India—You will now understand that
India is a very big country indeed. From the north
of Kashmir to the south of India is over 2,000 miles,
and from Baluchistan to the north-eastern corner of
Assam is over 2,200 miles. The area of India is
1,570,000 (over one and a half million or 15 lakhs)
square miles. (The area of Burma is 233,000 square
mites and that of Ceylon 25,300 square miles. So
Burma is nearly ten times the size of Ceylon, and
India is over six times the size of Burma or sixty
times the size of Ceylon., In Fig. 3 the size of India
is' compared with other countries in the British
Empire.

6. Local Time.—The world turns completely round
from west to east once in 24 hours. Although to us the
sun appears to rise in the east and set in the west, the
sun is really fixed and it is the earth which moves—
turning round from west to east. Since the earth
turns completely round—that is 360 degrees in
24 hours, it turns through 15 degrees in an hour or
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1 degree every four minutes. Now places in the esst
will s the sun before places in the west. Calcutta
is in longitude 832 East. Theretore Calcutta will see
the sun rise 881x4=354 minutes or 5 hours and
54 minutes before Greenwich does. Another way is
to say that the sun wall reach the highest point in
the sky, that is it will be noon or midday, at Calcutta
5 hours and 54 minutes before it is at Greenwich. If
you went to the west of Greenwich the sun would rise
later than at Greenwich. Here is a little rhyme to
help you remember this: —

Go to the east, Greenwich time is leadt,

Go to the west, Greenwich time is best.

When the sun has reached the highest point in the
sky at any place it is 12 o'clock noon by local time at
that place,

7. Sandard Time-—You will se that nearly every
place in India has its own 'local time' and the clocks
at Delhi would show a different time from the clocks
at Lahore, or Bombay or Madras. Now this would be
very difficult, so one time has been adopted for the
whole of India. This time we call Indian Standard
Time or Indian Railway Time which is 54 hours in
advance of Greenwich time. The only place in India
which uses its own local time is Calcutta. If you live
in Calcutta you know that the clocks in the city are
24 minutes faster than the big railway clock at Howrah
station. Burma has its own 'Standard Time' too-
taken from the city of Rangoon—6Y2 hours ahead of
Greenwich.

8. Maps—In this book we shall be using large
numbers of maps. Try to remember that a map is
like a picture. If we could get very, very high up in
the air, we should look down on India and see first
its outline or shape, the principal mountains and rivers
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and we could easily draw a picture of it on a small
piece of paper. That picture would be a map. But
there are so many things in India that you could not
show them all on one picture. So on a map we only
show just a few things. Some maps are drawn to show
the mountains, others the rivers, others the towns and
so on. Others show just the outline of the country
and we can mark on it signs which mean different
things. Thus we can shade a map, using one kind of
shading to indicate where heavy rain falls and another
kind to indicate where light rain falls.

9. Scale of Maps—Since a map is really a small
picture of a country, very many miles in the country
are represented by a few inches on the map. This we
call the scale of the map. Look at Fig. 11)6. The scale
is marked at the bottom. It is 530 miles represented
by one inch. There is also a line drawn on the map
marked 300 miles'. The length of that line repre-
sents 300 miles in the country. Practise using that
scale. What is the distance from Bombay to Calcutta?
Delhi to Colombo?

If one inch on the map represents 530 miles, one
square inch represents 280,900 sguare miles. Now
trace one of the maps in this book on to squared paper
and find the area.

QUESTIONS AND EXERCISES

1. What parts of India are in the Temperate Zone?

2. Name four towns in India which are just on the border between
the Torrid Zone and the Temperate Zone the region between the
two Tropics is the Torrid Zone, outside are the Temperate Zones).

3. Where does the sun rise earlier, Karachi or Calcutta? Why?
What is the difference?

4. Name the ten largest countries in the British Empire, in order
of sze

5. Trace a ma of India on to squared paper. What area of
India is in the Torrid Zone? (This question, and the exercise at the



POSITION AND SIZE 7

end of the chapter may be made part of an arithmetic lesson. It is
very important to put lesons learnt in arithmetic to some useful
purpose like this.)

6. What are the latitude and longitude of the following towns:
Bombay, Delhi, Madras, Colombo? What do you mean by latitude
and longitude?

7. What is the Tropic of Cancer?



CHAPTER I
INDIA: PHYSICAL FEATURES

1. Boundaries of India.—If we turn to a physical
map of Asia, in which the highlands are coloured
brown and the lowlands are coloured green, we notice

Fig. 4. Mountains and Plateaus of Southern Asia

Plateaus of old hard rocks marked by crosses, fold mountains marked
in black lines, and younger plateaus by dots.

first of all that India is marked off very clearly from
the rest of Asia by a great wall of mountains. In
the north-west the mountain wall cuts off India from
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Afghanistan, on the north the mountain wall includes
the highest mountains in the world and divides India
from Tibet On the east the mountain wall sweeps
down and cuts off Burma from India. That is one
reason why Burma is very different from India.
India is surrounded, then, on the north-west, the
north and east by mountains.) On all other sides is
the Indian Ocean. India is, as we say, very clearly
marked off by its physical features.

2. Physical Divisions of India.—If we look again at
the atlas and notice what lies within the Mountain
Wall, and makes up India, we see there are two large
areas of green, which indicates lowland, and a large
area of light brown or yellow, which indicates a
plateau. From this we learn that India consists of
three main parts: —

(@) a great mountain wall;

(b) a great lowland plain, the plain of northern
India or the Indo-Gangetic Plain, formed by the valleys
of three great rivers, the Indus, Ganges and Brahma-
putra, and their tributaries; and

(c) a great plateau, the plateau of Peninsular
India.

These three great regions are shown simply in
Fig. 4—a little sketch-map to be remembered and
drawn from memory.

3. The Coast Line of India.—Now let us look for a
moment at the sea coast of India. There are few deep
bays or gulfs. Look at the position of places in the
heart of India—Ilike Delhi or Peshawar or Nagpur.
They are all a very long way from the sea This
explains why very many Indians have never seen the
sea.  Now look at a map of Norway or the British
Isles. The coast is very different from that of India
It is very broken up by deep bays, gulfs, river mouths,
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etc.,, and no part of the country is very far from the
sea. As a result nearly all English people or Nor-
wegians have seen the sea, most of them like the sea
and many of them are sailors. In India it is not so,
only the people who live near the sea like it and learn
to become sailors. In geography we say that India
has an uninterrupted coast line. In India the shape
of the coast line has two important effects. There are
very few bays or gulfs which can be used as harbours.
Out of all the important ports of India only one has a
good natural harbour—Bombay. Another (Calcutta)
is on ariver; two are on inlets which have had to be
much improved by dredging (Karachi and Cochin).
Although the coast on the east is less rocky than
the coast on the west, the sea along the coast is shal-
low so that the great waves break some distance from
the shore. The sea is thus too shallow for large ships
to approach the shore whilst the surf makes it dan-
gerous to land in small boats. (Only at Madras and
Vizagapatam can steamers come right alongside the
wharves.) At Madras and Vizagapatam are artificial
harbours made by man. The other important effect
is on the character and occupations of the people.

4. The Mountain Wall.—The Mountain Wall of India
has been given different names in different places.
Right away in the far north is a great knot of moun-
tains, over three miles high, known as the Pamir Knot.
From here great ranges of mountains run out in all
directions. Greatest of them all is the Himalayan
Range, branching out in a south-easterly direction and
running in a great curve for nearly 2,000 miles. The
Himalayan Chain has many of the highest mountains
of the world—Mt. Everest, 29,141 feet; Kinchin junga,
27,815 feet; and many others. Another range which is
really a northern branch of the Himalayan Chain runs
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eastwards from the Pamir Knot and is called the
Karakoram Range. One of its highest peaks is Mount
K2 or Mount Godwin Austen (28,250 feet). Farther
east this range pases into the Kwen Lun (or Kun
Lun) Range.

Westwards from the Pamir Knot into Afghanistan
is the Hindu-Kush; south-westwards are the Sulaiman
Mountains and the ranges of Raluehistan the Khirthar
Range).

Notice that to the north of the Himalaya Mountains
lies the Plateau of Tibet, the highest plateau in the
world and"s' high that it is often called the 'Roof of
the World*.

The mountain wall between India and Burma has
received various names, (in the north, it is a narrow
wall and is known as the Patkoi Hills, then it broadens
out into the Naga Hills and the Manipur Plateau,
sending out a great branch westwards into Assam.
This branch forms the Jaintia, Khasi and Garo Hills.
Southwards from Manipur are the Lushai Hills and
then again a narrow wall known as the Arakan Yoma.
The Arakan Yoma reaches the sa at Cape Negrais,
but is continued in the Andaman and Nicobar Islands.

5. The Plain of Northern India.—Inside the mountain
wall and forming a great curve from the Arabian Sea
to the Bay of Benga is one of the most important
plains in the world. It occupies the greater part of
Northern India and is more than 2,000 miles from end
to end and usually from 150 to 200 miles broad. This
plain is formed by the basins of three rivers and their
tributaries. In the west and draining into the Arabian
Sea is the River Indus. Farther east is the River
Ganges which flows south-eastwards into the Bay of
Bengal. The city of Delhi, the proud capital of India,
stands nearly on the water-parting between these two



Fig. 5. Part of the Mountain Wall of India

The Kinchinjunga Range seen from Tiger Hill, Darjeeling. Notice
the position of the snow line at about 20,000 feet.

river basins. Before the Ganges reaches the sea it
is joined by the third of the mighty rivers, the
Brahmaputra.

Throughout the whole of the Plain of Northern India
there is not a hill to be seen. The floors of the river
valleys rise so gradually that the slope cannot be seen.
Nearly 1,000 miles from the mouth, the surface of the
River Ganges is only 500 feet above sea-level. Delhi,
in the heart of India, is only 700 feet above sea
level.

6. The Plateau.—Nearly the whole of India south
of the great Plain of Northern India is occupied by a
plateau or tableland. A tableland is so called because
it is raised up above the level of the sea just as a
table is raised up above the floor. If a table had two
legs shorter than the other two, the surface of the
12
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table would slope from one side to the other. The
Plateau of India is like that. The western edge is the
higher and the surface usually slopes down towards
the east. The western edge of the tableland stands up
high above the surface of the sea and is known as the
Western Ghats. Notice that the Western Ghats are
different from the ranges of mountains in the Mountain
Wall. They are really only the western edge of the
plateau. In the same way the lower eastern edge has
been named the Eastern Ghats. The Eastern Ghats
are interrupted by a number of river valleys. The
plateau as a whole is higher in the south—in Mysore—
than it is in the north. The highest point, Dodabetta,
reaches 8,760 feet.

Between the Western Ghats and the sea there is a
narrow coastal strip; between the Eastern Ghats and
the sea there is a broader coastal plain.

The surface of the plateau is by no means smooth.
It has been deeply furrowed by river valleys. Then,
towards the north, a line of mountains runs across the
plateau from west to east. These mountains are the
:Satpura Range, continued eastwards as the Mahadeo
Hills and Maikal Range. This line is avery important
one, for the mountains are not easy to cross and so
the range cuts off 'Northern India" from what is
properly called 'Peninsular India'. Throughout his-
tory this line has been an important barrier. There
are two other parallel lines—the Vindhya Range to the
north and the Ajanta Range to the south—which have
helped to make the line more important.

Northwards from the Satpura line, the plateau slopes
down towards the Plain of Northern India. In the
north-west interrupting the general slope, is the
Aravalli Range.



[Photo: L. D. Samp

Fig. 6. Part of the plateau of Peninsular India

Notice the flat surface—often found in the north-west of the plateau.
On the right can be seen the abrupt edge (the Ajanta Range) with the
river plain of the River Tapti beyond. The famous Ajanta Caves can
be seen cut into the sides of the deep gorge.

7. Doors through the Mountain Wall of India—We
have spoken of the mountain rampart which surrounds
India. There are no easy ways through it, hut there
are some difficult passes by which people from outside
can approach India. In bygone ages, India has been
invaded many times from the north-west. The two
more important doors by which the invaders came
were the Bolan Pass and the Khyber Pass, which are
indicated on Fig. 7. These doors are still important:
a railway has been constructed through the Khyber
Pass as far as the frontier and one through or near
the Bolan Pass to Quetta and through Baluchistan.
Another route is along the sa coast of Makran. In
later chapters reference will be made to the difficult
routes through Kashmir to Tibet and of the routes
through Darjeeling to Tibet and aso the difficult routes
14
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across the mountains from India to Burma. The latter
routes are very little used and nearly everyone goes
to Burma by sea—from Calcutta or Madras to Rangoon.

Fig. 7. Doors of North-Western India
1, The Bolan Pass; 2, The Gonia Pass, 3, The Khyber Pass; 4, The
Mnkran Coast route.

The large arrow indicates the route by which invaders had to pass
Delhi one their way to the esst and south of India.
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8. The Rivers of Northern India.—A careful study of
the atlas shows that the great rivers of Northern India
all rise in the mountain wall or beyond it. As we
shall learn later, it is very cold in those high moun-
tains and the ground is covered with snow for much

Fig. 8. Therivers of India

of the year (see Fig. 5). The rivers are fed with water
from the gradual melting of the snow. Thus these
rivers do not depend for their water entirely on the
monsoon rain; they depend also on the snow and rain
which falls in the mountains at other times of the
year, so we find these rivers are never dry; they always
have some water in them although the quantities vary
very much from one season to another.
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In the mountains the rivers are roaring, rushing
torrents, pouring through gorges, in narrow valleys,
over water-falls and amongst great boulders. When

Fig. 9. Rivers of Peninsular India

they reach the Plain of Northern India, they become
slow, broad rivers wandering lazily across the plain.

So flat is the valley that often the rivers desert
their bed and make a new course.
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The three great river systems of Northern India
are: —

(@ The Indus River, with its tributaries the
Jhelum, Chenab, Ravi, Bias and Sutlej (the five rivers
of the Punjab). See Fig. 8.

(b) The Ganges River, with its tributaries the
Jumna, Gogra, Rapti and Gandak all rising in the
Himalayas and its tributary the Son rising in the
plateau.

(c) The Brahmaputra River, which has no im-
portant tributaries.

9. the Rivers of Peninsular India.—The rivers of
Peninsular India are quite different from the rivers of
Northern India. They rise in the hills of the Plateau
and they are fed only by the monsoon rains. In the
Dry Season they often become almost dry; so nearly
dry that only the smallest boats can use them. In
paragraph 6, we said that the plateau of India slopes
from west to east. |If you poured water on a table top
which sloped from one side to the other, of course it
would run down the slope. So the monsoon rains
which fall on the plateau run down the slope, from
the Western Ghats to the Bay of Bengal. The most
important rivers flowing to the east are the Mahanadi,
Godavari, Kistna and Cauvery. Fig. 9 illustrates this.

We spoke above of the Vindhya, Satpura and Ajanta
Ranges which run across the north of the Plateau from
west to east. Between these ranges we find two im-
portant rivers—the Narbada (the old spelling is
Nerbudda) and the Tapti, both flowing westwards.

10. The Rivers of Baluchistan and Tibet.—Both Balu-
chistan and Tibet are very dry countries. The rivers
only flow after rain, and, strange to say, they never
reach the sea. They flow instead into shallow lakes
which often dry up in the Hot Season.



INDIA: PHYSICAL FEATURES 10

11. Contours—We have been talking a great deal
in this chapter about height above sea-level. We must
have some way of showing on a map the height of the
land above the level of the sea. For this purpose we
use contours or 'contour lines'. A contour is a line
passing through all places which are at the same height

Fig. 10. India, Burma and Ceylon as they are,
all land black

above sea-level. If we try to imagine that a great earth-
quake occurred in India and that the land sank 1,000
feet, the sea would flow over all the lowland and the
only parts of India remaining above sea-level would be
those parts which are more than 1,000 feet above the
present sea. In other words the sea would cover the
country up to the 1,000 feet contour line.
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Similarly we have contour lines for 2,000, 3,000,
4,000 feet, etc, or for any intermediate heights. |If

b

Fig. 11. India, Burma and Ceylon as they would look
if the sea rose 1,000 feet

we walk along a contour line we are always exactly
at the same height above sea-level and our walk can-
not take us up and down hill. Why do two contour
lines never cross one another?

Now look at Figs. 10 to 12. Fig. 10 shows India as
it is—all land black. Fig. 11 shows India as it would
look if the sea rose 1,000 feet, or the land sank
1,000 feet. In Fig. 12 you see the present outline of
the country, the land above 1000 feet (compare
Fig. 11) is dotted, whilst the land above 3,000 feet is
in black. In other words Fig. 12 is a simple contour
eor physical map of India in which the 1,000 and
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3,000 feet contours are marked. In your atlas the
contour maps are made much clearer by the use of

Fig. 12. Contour or physical map of India

colour; the lowlands are coloured green, the highlands
brown, etc.

QUESTIONS AND EXERCISES

1. Draw a sketch-mgp (from memory) showing the principal
mountain ranges of India

2. Divide India into physica regions, use sketch-maps in your
eanswer.

3. Describe the Basin of the Ganges.

4. Explain fully why contour lines cannot cross one another.

5. If a peson entered India from the north-west on foot, show
"y sketch-maps the esset way to Burma and to the south of India
Show clearly the physical features (mountain ranges, etc.).

6. If the sa rose 3,000 feet, what parts of India would remain
above searlevel?



CHAPTER 111

GEOLOGY AND USEFUL MINERALS OF INDIA

1, Geology.—Geology is the science which tells us
about the earth's crust and its structure. Geography
tells us about the surface of the earth but geology goes
deeper and deals with the crust itself and the changes
which take place in it as well as on its surface.

Our knowledge about the inside of the earth is still
limited. We know that it is very heavy and is pro-
bably a solid mass of iron. Outside this iron core is
a layer which is very, very hot—so hot that the rocks
are almost molten or liquid—and then outside this
layer comes the solid earth's crust on which we live.
Some parts of the crust stand out above the others and
form the land; the lower parts are covered with water
and form the oceans and sess.

2. We must have some name for the materials
which make up the crust. The geologist calls them
all 'rocks'.

Rocks.—There are rocks of all kinds, some are soft
and some are hard. When we look at the surface of
the earth perhaps we think it never changes. We even
talk about the 'everlasting hills'. Geology teaches us,
however, that changes are gradually but continuously
going on. The mountains are being worn away and
the seas being filled up. Some rocks are being
destroyed and others being formed. Thus we find that
rocks are not all of the same age, some are younger
than others. Every year the great rivers like the
Ganges and the Irrawaddy are bringing down mud and



GEOLOGY AND USEFUL MINERALS OF INDIA 23

dropping it near their mouths, so that the mud or
'alluvium' which makes up the deltas of the rivers
Is both a very young rock and a very soft one. As a
rule the older the rock the harder it becomes. The
layers of mud, sand and stones which are laid down
by rivers in the sea or in lakes as well as sand and
dust which are blown from one place to another by
the wind all belong to one class of rocks—the Sedi-
mentary Rocks. They all consist of little pieces of
older rocks which have been broken off and carried
lo another place to be laid down as esediments'.

3. Igneous Rocks-—We said just now that below the
solid earth's crust there is a layer which is very, very
hot, so that the rocks are sometimes melted. We
know that it gets hotter and hotter as we go down-
wards, for when a man goes down a deep mine he
finds the air and rocks around him getting hotter and
hotter. In some parts of the world there are holes or
cracks through which the molten rock can come out.
We call these holes or cracks volcanoes. The molten
rock which comes up is called 'lava’. It is red-hot
when it is first poured out, and takes a long time to
<cool. Sometimes one volcano is found all alone, at
other times there are numbers of them close together
in aline. There are now no volcanoes in India. There
used to be a big solitary one in Central Burma, but
now it is dead, or as we say, 'extinct’. This volcano
is Mount Popa. The lava which it has poured out has
built up a mountain 5,000 feet high. Then a large part
of the Indian Plateau is covered with lava which was
poured out ages ago from a number of long cracks in
the earth's crust and spread out in flat sheets. Some
of these sheets can be seen in Fig. 6. All these rocks
which have been molten but which became solid on
cooling are called Igneous Rocks. There are others
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which were once molten but never reached the surface
of the earth. Instead they solidified slowly under-
ground but have since been exposed by the removal
of the locks al the surface by rivers, etc. The most
important of such rocks is granite, seen in many parts
of the Plateau of Peninsular India.

4, Metamorphic or Crystalline Rocks.—When the
sedimentary rocks have been made very hot by being

{Photo: 1. .".’. Nuntp

Fig. 13. A hill on the plateau in Hyderabad built up of
granite

Notice the way in which it weathers into large boulders.

near the big masses of molten rock, or by being buried
deep in the crust, they have become quite changed and
are called Metamorphie or Crystalline Rocks. They
are usually very hard and consist of shining pieces or
crystals of different minerals. Such rocks make up
most of the Plateau and Ceylon.

5. Earthquakes.—Have you ever felt an earthquake?
If you have you know that the earth suddenly begins
to shake. That tells you that the crust of the earth
is not perfectly still. As aresult of the molten igneous
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rocks moving in the lower parts of the crust, the sur-
face of the earth is not steady. Sometimes very large
earthquakes occur and the rocks become folded or
bent. In the course of long ages, small earthquakes
and big earthquakes cause some parts of the earth's
crust to rise up and form mountains whilst other parts
are pressed down. Also the movements fold the rocks
just as you can fold your exercise hook if you lay
it out on the desk and then press it from either side.
In this way big wrinkles are formed on the crust of
the earth, just as you can see wrinkles on the skin
of some mangoes. When sedimentary rocks are folded
in this way they are compressed and made hard. The
wrinkles form the lines of mountains of hard rocks
and we call such mountains 'folded mountains'. Now
you can understand why some parts of the country
are built up of hard rocks whilst other parts consist
of soft rocks easily worn away.

6. Denudation.—As soon as mountains and dry land
are formed they commence, very gradually, to be worn
away. The rain falls down and washes away the soft
pieces; the sun dries up the rocks, makes them very
hot and cracks them; the wind blows away the fine
dust and sand. On cold mountain tops, the water in
the cracks of the rocks becomes frozen and because
water expands or gets larger when it freezes, pieces
of rock are split off. All this is the work of the
weather and we call it 'weathering'. Some rocks are
gradually dissolved by water, others are broken up by
the roots of plants. On the sea coast the waves
dash against the coast and wear it away. All
these processes of wearing away the rocks are called
" denudation'. The word 'denudation' means laying
bare, because these processes lay bare the rocks
underneath.
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7. The Work of Rivers.—When the rain falls on
the earth, part of it runs along the surface and collects
together to form a small stream. The stream cuts for
itself a little valley and washes away sand and stones,,
it joins other streams and forms a river. In the moun-
tains, where the rivers are full of rushing water, deep
V-shaped valleys are cut out, the river rolls along great
boulders and stones as well as sand and mud. When
the river reaches lower ground it becomes slower and
its chief work is to carry along sand and mud. Have
you ever watched one of the great rivers of India such
as the Ganges or the Godavari and noticed how muddy
the water is? That mud has been brought from the
distant mountains. Near the mouth the river becomes
still slower and begins to drop its load of sand
and mud and so builds up its delta. The material
dropped by a river in this way is called alluvium.
We can, then, divide a river's course into three
parts—

(@) the upper course where its work is denudation
or wearing away the land;

(b) the middle course where its work is transpor-
tation or carrying of material; and

(c) the lower course where its work is deposition
or building up the land.

8. Valleys—Most valleys are cut out by rivers. At
first the valley is V-shaped and narrow but gradually
rain and smaller streams wear away its sides and it
becomes broader. Then water does not flow straight
but swings from side to side, so the river flows in
curves or ' meanders', and the valley is widened still
more until it becomes a valley plain. The river may
deposit alluvium over its valley so that the valley
becomes still flatter. Of course the soft rocks are
worn away much more easily than hard rocks and
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while the valley amongst the hard rocks often remains
deep and narrow, the soft rocks are soon worn away
to form a plain.

9. The Gedlogy of India.—The main features of the
geology of India are very simple and fit in very well
with the physical features. Study Fig. 15 carefully.
The great mountain walls consist mainly of folded
sedimentary rocks: they are ' fold mountains'. The
Indo-Gangetic Plain of Northern India consists almost
entirely of alluvium, and so do the coastal plains and
of course the river deltas. The alluvium of the Ganges
Valley is very thick—many hundreds of feet. In the
Upper Ganges Valley and in the Punjab, there are hard
pieces in the soft alluvium, called Kankar. The Indian
Plateau and the Shan Plateau in Burma, as well as
the Island of Ceylon (which is really a part of the
Indian Plateau, cut off from the mainland) consist
mainly of metamorphic or crystalline rocks together
with some granites, other igneous rocks and sand-
stones. We said in the last chapter that the Western
Ghats are really the edge of the plateau and different
from the mountains of Northern India. Geologically
they are quite different too. The whole Plateau is a
great mass of very, very old crystalline rocks forced
up bodily by earthquake movements. This old block
was in existence long before the great Himalayan fold
mountains were formed. Round the edge of the
plateau and occupying hollows on its surface are some
old sedimentary rocks. These basins or troughs are
sometimes important because they include coal seams.
Coal represents the remains of former forests. Also on
the plateau covering a large part of its surface in the
north-west are enormous sheets of lava—the Deccan

Lavas. This is one of the largest areas of lava in the
world.
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Fig. 14. A general view from the air or India's great Iron and Steel Works
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10. Useful Minerals—-Like the igneous rocks, the
valuable ores of gold, silver, tin, copper, lead, zinc
and sometimes iron, have usually come up in a molteir
form from the heated lower layers of the earth's crust.
As a result we nearly always find these valuable ores
together with the igneous rocks, or in cracks amongst
the bid crystalline rocks. Look again at Fig. 15 and
notice those areas where the valuable ores are likely
to be mined. Precious stones and gems also are found
with the crystalline rocks. We noted earlier in this
chapter how even the hard rocks may be worn away
and the pieces carried away. The valuable ores may
be carried away like this and sometimes we find
"alluvial deposits' such as alluvial gold, where the
gold has been washed out of the old rocks and depo-
sited again as fine dust in the beds of streams or in
the alluvium of great rivers.

Amongst the metals obtained from ores in the old
rocks the most valuable is gold. This is now entirely
from the Kolar Goldfield in Mysore. Manganese,,
which is used for mixing with iron to make hard steely
is found in many places in the old rocks but especially
'n the Central Provinces, Madras, Bihar and Orissa.
Chromite (chromium ore) is used for similar purposes
and is obtained from the old rocks in Madras, Mysore
and Bihar. Copper comes from Singhbhum in Bihar.
Especially interesting is iron ore. For hundreds of
years iron ore has been worked in many parts of India
as a 'village industry' and smelted with charcoal
obtained from the forests. But India has now large
modern iron and steel works. The iron ore comes from
Bihar and the chief works are at Tatanagar and
Jamshedpur near the coalfield. There are also works
in Mysore.

Another mineral from the old rocks is mica which
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is transparent like glass but is very difficult to melt so
that it is used to make windows for furnaces.

Two important minerals which always occur in the
sedimentary rocks are coal and oil. Both of them have
really been formed from vegetation—plants which
grew in past ages and perhaps animals which have

ALLLWIUM

FOLDED RQENS
OF THE MOUNTAIYS
DITTO, SOFTER,

Fig. 15. Geological map of India

Note—In Ceylon the lowlands are marked as ' aluvium'. In the
north they ae redly soft limestones and sands in the other parts
they are old hard rocks hidden by laterite.

been buried by masses of river sediments and have
become changed into coal or oil. Oil occurs in the
newer sedimentary rocks, but the best coal in the older
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sedimentary rocks. We do not find oil in rocks which
have been very much folded, because there the oil
would be squeezed out. So the oil fields are on the
edges of the great fold mountains (see Fig. 15)—in the
Punjab (near Attock) and Assam (at Digboi and other
places). Far more important are the great oil fields of
Burma (see Chapter XLIII).

The chief coal-field in India lies on the edge of the
Chota-Nagpur Plateau, in the north-eastern corner of

[Photn: I Th Stamp

Fig. 16. The Brick-making industry near Delhi

Notice the workman who has made a soft ball of aluvial clay by
mixing it with water. The workman next to him is squeezing it in a
mould and the mud bricks are laid out to dry in the sun. Later they
will be put into the ' kilns ' in the background and strongly heated.

Peninsular India. Here nine-tenths of all the coal of
India is obtained—nearly 20,000,000 tons a year in the
Jharia and Raniganj Fields. There are also coat
seams in the Godavari Valley and at Daltonganj in
Bihar. Another mineral found in sedimentary rocks
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is sat found in the Salt Range of the Punjab) but
much is obtained from the sea The seawater is
run into shallow ' pans' and then allowed to evapo-
rate so that the salt is left behind.

Then we must not forget the building stones and
road stones quarried in many parts of India, as well
as the lime and cement made by burning limestone.
More and more buildings in India are being strongly
built of brick and the making of bricks is now a big
industry near such towns as New Delhi

QUESTIONS AND EXERCISES

1. Make a collection of all the different kinds of rock you can
and bring the collection to school.

2. What is aluvium and how is it formed?

3. Why would you not expect to find oil and copper in the same
place?

1. Describe the working of a volcano.

5. Write an account of denudation as you e it near your home.

0. How are the earthquakes caused, and what effect do they have
on the earth's crust?



CHAPTERIV
CLIMATE (TEMPERATURE)

1. The Atmosphere or Air.—Surrounding the earth
like a blanket is the air or atmosphere. We cannot
see it and so perhaps we may find it difficult to believe
that it exists. But we can feel it when it is moving
(as wind). If we move our hand backwards and for-
wards quickly we feel the rush of air against it. The
air is a mixture of gases. One of these is oxygen and
without oxygen we could not live. When we breathe
we take the oxygen into our bodies. There is also a
very little of another gas in the atmosphere, called
carbon dioxide which is breathed out by man and
animals but which is used by plants. When things
burn they use oxygen, and carbon dioxide is given off.
But more than lhree-quarters of the air consists of
nitrogen which is not used either by plants or animals.

Air has weight and the top layers of air press down
on the lower layers, so that the pressure is greatest
when we are on low ground or on the sea and have
the whole weight of the air above us.

2. Temperature,—Temperature means the amount
of heat or cold. On some days we feel hot, that is
the air is hot and makes us feel hot. Another way of
saying the air is hot is to say the temperature of the
air is high. When it is cold we say the temperature
is low. Thus the air can be hot or cold or, as we
say, its temperature varies.

The air receives its heat from the sun. We know
how warm we get by sitting in the sun. The rays
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of heat come from the sun and strike on our bodies

and make us feel hot.

The air is warmed by the sun in two ways. The
rays of heat come from the sun, pass through the
air and make it warm. The rays also strike the land
and make it hot and then the air which is touching
the land gets hot also. So we find that the lowest
layers of the air being in contact with the land are
hotter than the upper layers.

We can now understand why countries near the
equator are hotter than countries near the poles. Look
at Fig. 17. Notice that the sun's rays shine almost

SuN'S RAVS
- |

S5uN’s RAYS
o

Fig. 17. Diagram showing that at the poles the sun's
rays are spread out over a large area and cannot
make the earth so warm as in the Tropics

vertically on countries near the equator but come
down very obliquely on countries near the poles. That
is, a certain number of heat rays from the sun are
spread over a small area near the equator but the
same number pass through a greater thickness of air
and are spread over a much larger area of ground near
the poles.

3. Thermometers—The word 'thermometer' comes
from two Greek words and means 'heat measurer'.
It is easy to say that it is "hot' or it is 'cold' but
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two people do not always agree whether a day is ' hot'

or 'very hot ' We must have a more
accurate way of measuring temperature
and so we use thermometers. A thermo-
meter consists of a glass tube with a
bulb at one end and closed at the other.
The bulb and part of the stem is filled
with a liquid, wusually mercury or
alcohol. Now most things when they
are heated get larger or ' expand'
Some substances, like glass and wood,
only expand very slightly whilst others
like mercury or alcohol expand very
much. Now you will see what happens
to the thermometer when the temper-
ature increases. The mercury or
alcohol expands much more than the
glass tube and so the column of mer-
cury or alcohol rises.

4. Thermometer  Scales—We can
make our thermometer very hot indeed
by putting it into boiling water. The
mercury will then rise very high in the
lube and we can make a mark on the
tube showing the height to which the
mercury has risen. Then we can make
our thermometer very cold by putting it
into ice which is just melting and mark
the level of the mercury in the same

Fig. 18. A
Fahrenheit
Thermometer

way. We now have two very important marks on our
thermometer, one is 'Boiling Point' or the tempera-
ture of boiling water; the other is 'Freezing Point'
or the temperature of melting ice. We can mount
our thermometer on a, piece of wood and put the
marks on the wood. Look at Fig. 18 where this
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has been done. You will see ' Boiling Point' and
' Freezing Point' marked on the wood. There was once
a famous scientist named Fahrenheit, who said that it
would be much simpler if he called these points by .
numbers. So he called Freezing Point 32 degrees
(written 32°) and Boiling Point he called 212 degrees.
Between these two points he made 212 - 32 = 180
little divisions. We call this the Fahrenheit scale and
a thermometer marked as the one in Fig. 18 is called
a Fahrenheit thermometer. That is the thermometer
we shall use in this book.

There are also other 'scales ' or ways of marking
a thermometer. One of the most important is the
Centigrade scale. Here Freezing Point is called 0°
and Boiling Point 100° and there are 100 divisions or
degrees between the two.

5. Maximum and Minimum Thermometers—Have you
ever woke up in the middle of the night and noticed

10l )
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Fig. 19. Picture of Maximum and Minimum
Thermometers at Lahore

how cold it has become? By the time you get up in
the morning perhaps it is much warmer again. |If
you look at a thermometer it tells you the temperature
just at that moment when you are looking at it. If
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it gets warmer it will go up, if it gets colder it will
go down. If you wanted to know which was the
hottest part of the day and which was the coldest you
would have to sit watching the thermometer all day
long. Yet it is very important for us to know the
highest and lowest temperatures reached during the
day since half way between these two figures will be
the average temperature for the days In order that
we should not have to watch the thermometers all day
and all night we have two specia kinds of thermo-
meters. One is called a' Maximum Thermometer'
and records the maximum or highest temperature
reached during the day; the other iscalled a' Minimum
Thermometer' and records the minimum or lowest
temperature of the day. In Fig. 10 is a picture of the
two thermometers mounted on one piece of wood.
Look first at the Maximum Thermometer. It is filled
with mercury. Inside the tube is a little glass or
metal rod or ' Indicator As the temperature in-
creases and the mercury rises this little indicator is
pushed by the mercury further and further along the
tube. When the temperature drops again and the
mercury falls, the little indicator is left behind and
so shows us the highest temperature reached. The
Minimum Thermometer is filled with alcohol. Here
also there is a little glass indicator but this time it
is inside the column of alcohol. As the temperature
falls and the alcohol drops it drags the little indicator
back with it. But when it rises, the alcohol flows past
the indicator and does not move it. So the indicator
marks the lowest temperature reached. When we
have noted the highest and lowest temperatures, we
can shake the indicators back to their first position.
Fig. 19 has been drawn very simply so that you can
easily compare the two thermometers; usually the
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thermometers are mounted with their bulbs away from
one another. One shake then sends both indicators to
their proper position.

6. Regarding Temperatures.—Throughout India there
are stations where the temperature is carefully

Temperature
Rainfall
1937 e
Maximum | Minimum Mean in inches
October 7
1 86.5 79.9 83.2 023
2 86.8 80.0 834 0.12
3 879 79.8 | 839 0.05
4 1 86.4 794 82.9 0.07
5 85.2 79.0 82.1 0.02
6 86.9 78.2 826 148
7 867 80.0 834 0.21
8 87.1 793 832 0.29
9 88.0 79.8 839 0.74
10 820 783 80.2 018
u 86.3 80.0 83.2
(V) 87.9 78.0 83.0 0.00
13 88.0 82.1 85.1 0.30
14 86.1 80.0 83.1 0.12
15 84.2 781 81.2 0.31
16 79.5 771 783 120
17 82.3 754 78.9 005
18 834 733 784
19 85.2 782 81.7
20 86.0 782 82.1
21 86.9 791 83.0
2 875 780 82.8
23 868 784 826
24 85.6 78.8 822
25 85.4 79.1 823
26 854 | 766 81.0
27 86.4 789 82.7
28 875 788 ! 83.2 0.07
29 86.8 78.0 824
30 85.2 78.6 81.9
31 85.8 78.8 i 823
31)2661.7 31)2437.2 31)2550.2 544
85.9 78.6 82.3
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recorded day by day. It is usually the duty of all
Government Hospitals to keep these records. Here is
a page from a Record Book. The observations should
be taken at the same time every day: usually at
seven o'clock in the morning. The thermometers are
hung up about five feet from the ground and in the
shade—away from the sun. Notice that for each day
of the month the maximum and the minimum tempera-
tures are recorded. If we add these two figures
together and divide by two we get the average tem-
peratures for the day.

7. Average Temperatures.—Look again at the table
above. The month of October has 31 days. If we add
up the figures in column 4, that is, the average daily
temperatures, and divide by 31 (the number of days
in the month) we get what we call the average or
mean temperature for the month of October, 1937.
In the same way if we add up the figuresin column 2
and divide by 31, we get the mean maximum tem-
perature for the month. In the same way adding up
column 3 and dividing by 31, we get the mean
minimum temperature.

Before we leave this subject we will make a note
of a very common mistake. There cannot be such a
thing as a 'Total Temperature' for the month. If
the figures in any of the columns in the table above
are added up, the total means nothing until it is
divided by the number of days. Just think about this
for a little while. The thermometer is continually
moving up and down and there cannot be a total
amount of heat for the month or year. It is quite
different in the case of rainfall, which will be
described in a later chapter.

8. Monthly Averages—In the last paragraph we
learnt how to find the average temperature of the
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month of October, 1937. But the October of this year
might be warmer or colder on the whole than in pre-
vious years. So we lake the records of a number of
years, as in the above table. If we add up and divide

Y ear Mean Monthly Temp. Monthly Rainfall
October 1926 82.7 1017
1927 818 4.95
1928 822 825
1929 823 8.73
. 1930 81.6 10.01
1931 825 6.42
1932 80.5 5.36
1933 81.9 345
1934 81.2 5.10
1935 79.9 9.21
1936 80.4 6.76
1937 82.2 544
12)979.2 12)8.388

81.6° 699 in.

by the number of years we get the average October
temperahire for this place.

The bottom figure in column 2, 816°F., is the
normal monthly temperature of October, and is based
on the average for twelve years, 1926 to 1937. The
bottom figure in column 3, 6.99 inches, is the normal
monthly rainfall of October, based on the average for
the same twelve years.

In the same way we can get the average temperature
for each month of the year. |If we talk about the
November temperature of a place, that is what we
mean: the average temperature during November for
a number of years. Two of the most important months
to study are January (usually the coldest month in
India) and July (six months later and one of the
hottest months).



CLIMATE (TEMPERATURE) 41

9. January Temperature in India.—Now let us com-
pare the January temperature of a number of places
in India. At this season of the year the sun is shining
vertically over countries south of the equator. We
have learnt that India is north of the equator. The
sun, then, is shining vertically over places a long way
south of India. From what we said in paragraph 2
of this chapter we should expect India to be cool at
this season and we should expect the north of India
to be colder than the south. One more point, we have
learnt that the higher one goes up in the air the colder
it becomes. So we should expect places in the hills
and mountains to be colder than places on the plains.
Let us see if this is actually the case.

Place Average temperature in January
Colombo (Ceylon) .. 80.0
Madras . 76.1
Rangoon (Burma) , e . 76.7
Bombay . 75.2
Mandalay (Burma) .. 705
Calcutta . 66.4
Delhi .. 58.8
Lahore . 547
Simla (7,000 feet high) . 404
Sririagar (6,000 feet high) .. 335
Ootacamund (7,000 feet high) . 54.0

We see that it is so. Now there are very many more
places than these where temperature records are kept.
So we can draw a map of India marking against each
place the January temperature. We can make our map
clearer by using different kinds of shading. This has
been done in Fig. 20 which is a temperature map of
India for the month of January. You will see at once
the coldest places are in the north and the mountains,
the warmest places are the plains in the south.

10. July Temperature in India.—Now let us see what
happens in July. At this season of the year the sun
is shining vertically over lands north of the equator,
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that is, over the northern part of India. We should
expect India at this season to be a very hot country

' "Hn |||

Fig. 20. Temperature map of India for January

and should expect the north to be hotter than the south.
We find that such is the case, and again places in the
mountains are colder than places on the plains.

Place Average temperature in July
Colombo .. 850
Madras .. 873
Rangoon ... 80.6
Bombay .. 811
Mandalay .. 867
Calcutta .. 186
Delhi .. 809
Lahore .. 903
Simla .. 645
Srinagar .. 145

Oolacamund ... ... 569
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In Fig. 21 we have drawn a temperature map of
India for July. Although, on the whole, the north is

Fig. 21. Temperature map of Indiafor July

In the east of Peninsular India there is a small area left unshaded.
What should the shading be and why?

hotter than the south, we find the map is not so regular
as the January map. That is largely because of two
reasons. Firstly land gets hot much more quickly
than water and so level plains like the Punjab far from
the sea are hotter than places near the sea  Secondly
where there are many clouds and much rain, the full
force of the sun does not strike the ground and the
heat is less. Very dry regions like the Punjab and
Central Burma thus tend to be hottest.

11. Daily Range of Temperature—You all know that
it is hotter during the day than it is at night. In some
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places the difference is only small, in others it is very
great. The difference between the highest and lowest
temperature reached during the day is called the daily
range of temperature. Look back at Fig. 19 which is
a picture of the maximum and minimum thermometers
as seen by an observer at Lahore. Notice that the
maximum thermometer there has been up to 105° and
the minimum down to 73°. The difference, or Daily
Range of Temperature is 105 - 73 or 32°. This is a
very big 'Daily Range'. Now look at Fig. 22. Thisis
a picture of thermometers at Bombay. The daily range
shown is 90 - 81, or only 9°. This is a very small
difference. The reason for this you will learn in the
next chapter.

12. Annual Range of Temperature.—You "have learnt
how to find the average temperature for each month.

Q) A

FREEING ~ MAXIMUM THERMOMETER

Indicator

MINIMUM THERMOMETER

Fig. 22. Picture of Maximum and Minimum
Thermometers at Bombay

Now let us sse how the average temperature varies
from month to month. Fig. 23 shows you by little
pictures the average temperature in Lahore for each
month of the year. You will see that June is the hottest
month and January the coldest month. You will also
see that in June the thermometer reads 39 degrees
(=93 -54°) more than it does in January. That
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IS, in June in Lahore, there are, on an average,
39 degrees more heat than in January. Fig. 24 shows
the temperature in Karachi for each month of the year.
Again the hottest month is June and the coldest
January, but the difference is only 22 degrees.
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Fig. 23. Diagram of Fig. 24. Diagram of
Lahore temperature Karachi temperature

The difference between the holiest and coldest
month is called the ' Yearly or Annual Range of Tem-
perature’. In Fig. 25 (Bombay) the range is only 10°.
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Fig. 25. Diagram of Fig. 26. Diagram of
Bombay temperature Nagpur temperature

In Fig. 26 (Nagpur) the range is 27%. In Fig. 27
(Madras) the range is 14°. In Fig. 28 (Trivandrum)
the range is only 5°; in Calcutta (Fig. 29) it is 20°.
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Notice in each case that the hottest month is not always
the same. What can we learn from these figures?

S ” m

Fig. 27. Diagram of Fig. 28. Diagram of
Madras temperature Trivandrum temperature
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We learn that the greatest range is found in places on
the plains far from the sea, the least range is found
in damp places near the sea and near the equator.
The reason is the same as that which we noted in the
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Fig. 29. Diagram of Fig. 30. Diagram of
Calcutta temperature Simlatemperature

last paragraph. Notice also that places with a big
daily range have also a big annual range.

Before we leave this subject let us look at one place
in the mountains. Fig. 30 shows you the monthly
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temperatures at Simla, over 7,000 feet above the level
of the sea. For the whole year Simla is much colder
than any of the places nearby on the plains.

13. Isotherms.—We know that for every 300 feet we
mount up a hillside the air gets one degree cooler, so
that the tops of the mountains are very cold. That
does not matter to us very much, because very few
people .live on the tops of the mountains. Yet in the
hills there are many valleys where people do live, and
the temperature of these places cannot always be
shown in such maps as Figs. 20 and 21 without making
the maps so full of different sorts of shading that
they would not show anything clearly. You must
remember, then, that Figs. 20 and 21 are only roughly
correct in the hilly regions as they cannot show all
the warmer valleys or the very cold hill-tops. Some
countries have no great broad plains but consist just
of a mass of mountains and valleys and the tempera-
ture of one place in a valley is quite different from
that of another place a few miles away on a hill. In
such a country the best thing to do is to take no notice
of the height of the land as far as temperature is con-
cerned. Since the temperature gets 1° less for every
300 feet we climb upwards, we are able to make the
temperature of hilly places correspond with the tem-
perature of places at sea-level. In order to do this we
add one degree to the thermometer reading for every
300 feet a place is above sea-level. Thus if avillage is
situated 2,100' feet above sea-level, and we know its
temperature is 63°, we can imagine that if the same
village were situated at sea-level its temperature would
be 63° + 7°, because 2,100 feet is seven times 300 feet
and we must add 1° seven times to the thermometer
reading. This is called ' Reducing the temperature to
sea-lever. We can now draw a map of a country
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without taking any notice of hills or mountains. We
jusl mark on the map all places where thermometer
readings are made and mark against each the tempera-
ture when reduced to sea-level. We can then draw a
line through all places marked with the same tempe-
rature. Such a line is called an * isotherm\ An
isotherm is thus an imaginary line drawn through all
places having the' same temperature when reduced to
sea-level. We can draw isotherms of monthly tempe-
rature for different months of the year.

In India, however, it is more important to study
actual temperature, for then you can realize the
importance of the cold mountain wall, and the great
heat of the plains when the sun is shining over them.

QUESTIONS AND EXERCISES

1. For, the 24 hours ending at noon on December 7, 1937, the
maximum thermometer at Rangoon read 87.5° and the minimum
74.9°. Draw sketches showing the appearance of the two thermo-
meters when they were seen by the man in charge.

2. What isotherms pass through the following places :(—

Calcutta ... sealevel 05° (January)
Darjeeling .. 7,200 42° (January)
Simla .. 1,200 39° (January)
Lhasa ... 12000 27° (January)
Karachi ... sea-level '65° (January)
Bangalore ... 3,000 70° (January)

3. What is the range of temperature between January and July
at Trivandrum, Madras, Bombay, and Simla? |Is this the same as
the Annual Range of Temperatures ?

4. Compare carefully Figs. 12, 20 and 21. Write a list of the
principal mountain ranges and say what you notice concerning their
temperature ?

5. Look at Fig. 21. What is the meaning of the areas of ' more
than 85° ' shading in the middle of Peninsular India and in Central
Burma? Why are they there?



CHAPTERYV
CLIMATE (WIND)

1. Temperature and Pressure—Cold air-is heavier
than warm air. When therefore, the air becomes
heated it becomes lighter and tries to rise upward,
whilst the colder, heavier air flows in to take its place.
Now when the air is trying to rise upwards, it will not
be pressing down so heavily on the surface of the earth.
So that, although we always have many layers of
air above us, the air does not always exert the same
pressure. In other words, we have regions of high
pressure and regions of low pressure.

We have an instrument for measuring the pressure
of the air. It is called a * Barometer', from two Greek
words meaning 'heavy' and measure'. It really
measures the ' heaviness' of the air.

If you think about it for a moment you will under-
stand that the pressure gets less as we go upwards,
so that it is very small on the lops of mountains. Just
as we took the temperature of places on the hills and
reduced it to sea-level, so we can reduce the pressure
of hill stations to their sea-level equivalents. You
remember thai lines drawn—through places of equal
temperature were called Isotherms ' Lines drawn
through places of equal pressure when reduced to
sea-level are called Isobars

There is one golden rule about pressure to remember.
Taking sealevel pressures, air always moves from
regions of high pressure to regions of low pressure.
Moving air we call wind, and so, in other words, the
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wind blows from regions of high pressure to regions
of low pressure.

2. Land and Sea Breezes—People who live near the
sea coast often feel a strong breeze blowing from the
sea. It blows during the afternoon but dies away in
the evenings. We always name a wind after the
direction from which it blows, so as this wind blows
from the Sea it is called a ' sea breeze The cause of
it is this. The sun shines equally on the land and on
the sea, but the land takes in the sun's heat much

Warm Air
Rising

|
i
Cool Aw Cool Sea Beeeze ,W‘arm
o : . Ajr

_Cool Sea —

Fig. 31. Land and Sea Breezes

more easily than the water does. This you can prove
for yourself on a hot day by touching the dry ground
ewith one hand while you put the other into the water
of a stream. You will find the land hotter than the
water. When the land becomes heated, the air over
it becomes heated also and the air over the land is
hotter than the air over the sea. The warm light air
over the land rises and the cooler, heavier air from the
sea flows in to take its place, causing a cool, refreshing
'sea breeze\ Fig. 31 illustrates this movement by
means of arrows.

After the sun has set, land and water begin to get
cooler but the land loses its heat much more quickly
than the water. Soon, the land becomes cooler than
the sea, and the air over the sea, being now the warmer,
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rises, and the colder, heavier air from the land flows
in to take its place, forming a 'land breeze'. The
land breeze blows during the night and dies away in
the early morning. Land and sea Breezes are good
examples of 'periodic winds', that is, winds which
blow for certain periods only and not constantly.

3. The North-East Monsoon.—That which happens
along the sea coast is a small example of what is going

Fig. 32. The Monsoon Lands of Asia

on in the huge continent of Asia. Let us look first of
all at the conditions during the cold season. Turn
again to Fig. 20, the temperature map of India for
January. The north of India is then cold, and it gets
gradually warmer as we go southwards. The warm
light air over the ocean to the south of India is rising
and the cold heavy air from the land to the north
flows in to take its place. In the cold season we have,
then, a land wind from the north. Owing to the rota-
tion of the earth it does not blow directly from north
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to south, hut is twisted and actually comes from the
north-east. In India we often call it the ' North-East
Monsoon Wind* but it is part of a great wind system
which we find north of the equator ail round the world
and which we call the North-East Trade Wind.

1. The South-West Monsoon.—-During the months of
May to September the sun is shining vertically over

PLATHAU il s O
{JFI E1s1 t{‘s‘ﬂ & PLATEAL
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Fig. 33. The Monsoon regions of India
S, slight winds only.

India and the land becomes very hot indeed. Look
again al Fig. 21 and notice the great July -heat over
the plains of the Punjab and over the centre of Burma.
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The hot air over the land rises and the cool, heavy air
from the sea blows in to take its place. This wind,
too, is twisted by the rotation of the earth and its
normal direction is from the south-west and so it is
called the ' South-West Monsoon\ It commences to
blow, in most parts of India, in June and continues to
the end of September or October. Here we have
another example of a * Periodic wind '

5. The Monsoon Lands.—In the matter of the
Monsoon winds India and Burma are part of a much
larger climate system which includes nearly all south-
east Asia. Like India, Indo-China, China and Japan
also have monsoon winds, as you se in Fig. 32.

There are certain parts of North-Western India lying
outside the great mountain wall. These parts are
Baluchistan and part of Kashmir. The South-West
Monsoon, blowing towards the great low pressure area
of the Punjab Plains, does not blow over the great
mountain rampart and so Baluchistan and Northern
Kashmir are outside the Monsoon Region. They belong
to the 'Dry Lands' of Central Asia. Fig. 33 shows
you clearly those parts of India which are outside the
influence of the monsoon.

6. Direction of the Monsoon Winds.—The South-West
Monsoon does not blow from the south-west in every
part of India and Burma. The following table shows
its direction in some places. —

Place Direction of Monsoon
Bombay W.S.\W
Madras SW.
Calcutta S.
Allahabad E.

Delhi LI SE.

If these directions are shown on a map of the moun-
tains of India, the reason for the differences becomes
clear. The direction of the wind over the land depends
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largely on the direction of the mountain ranges and
the river valleys. It is much easier for the wind, just
as it is for men, to travel along valleys than to cross
hills. Study Fig. 34 carefully and notice the reason for
the direction of the arrows in each case. The Plateau

Fig. 34. Map of India showing Monsoon arrows

of Peninsular India really divides the monsoon into
two halves. One half, called the Bengal Stream, blows
over the Bay of Bengal and up the Ganges Valley. The
other half, called the Arabian Sea Stream, blows over
the Arabian Sea and strikes the Western Ghats.

The direction of the North-East Monsoon is also con-
trolled by the mountain ranges in just the same way.

7. The Sea and Temperature.—In the last chapter we
learnt that places near the sea have a small daily and
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a small annual range of temperature. This is because
the sea takes a long time to get warm in the hot
weather, and only loses its heat very slowly in the cold
season. The temperature on the sea does not vary
nearly so much as the temperature of the land. So
we find that places near the sea are kept cold in the
hot weather and warm in the cold weather.

QUESTIONSAND EXERCISES
1. What do you think is the normal direction of the South-West
Monsoon at Karachi,, Peshawar, Nagpur, Patna, Akyab and Colombo ?

2. Explain by sketch-maps the ressons for the direction of the
wind at Jubbulpore (W. in July, E. in January).



CHAPTERVI

CLIMATE (RAINFALL)

1. Evaporation.—Have you noticed what happens
after rain when the sun comes out? The drops of
water lying on the ground and the small pools of water
soon disappear and the ground becomes dry. Where
has the water disappeared to? It has been changed
from liquid water which we can see, into water vapour
which we cannot see, but which floats away in the air.
This change of liquid water into water vapour is called
evaporation.The air is like a thirsty boy, continually
drinking up all the water he can find. The hotter the
air the thirstier he is. Cold air cannot hold nearly as
much moisture or water vapour as hot air. Air, even
if it is very hot, cannot drink up water where there
is none. So we find that hot air over dry land, or,
wind blowing from the land, is usually dry. But the
air over the sea, or wind blowing from the sea
especially in hot regions, is very moist.

2. Condensation.—Cold air cannot hold as much
moisture as warm air. If moist warm air is cooled,
there comes a stage when it contains as much water
vapour as it can possibly hold; it is then said to be
saturated. If it is cooled still more, some of the water
vapour is changed back into liquid water. At first
little tiny particles of water appear in the air (form-
ing clouds or mist). Then the tiny particles collect
together and fall to the earth as rain. If it is very
cold (below freezing point), the little drops may be



Fig. 35. Monsoon clouds rolling up against
the Himalayas at Darjeeling in August

clianged into ice, forming hail or snow. The change
from the invisible water vapour back into drops of
water is called condensation.

3. Dew.—Condensation may also take place on the
surface of the ground. At night when the earth gets
very cold, it makes the air near it cold aso and the
air drops same of its water vapour on to the surface
of the ground. This water is called dew. This ex-
plains why the fields are often wet in the early
morning although there has been no rain.

4. Rain.—There are several different ways in which
warm, moist air may be cooled so as to cause
rain.

(@) The wind, that is, the moving air, containing
the moisture, may be blowing towards a cooler
place.

(b) As we ascend a mountain it becomes colder.
That is because the higher layers of the atmosphere
are colder than the lower layers. If the wind meets a

57
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range of mountains it is forced to rise and becomes
cooled and very heavy rainfall results. Rains caused
in this way by the relief or physical features of the
land are called relief rains'. Fig. 36 illustrates this
kind of rainfall.

Cold thin Layers

Fig. 36. Showing air rising from a region of warm dense
layers to a region of cold thin layers, when crossng
a range of hills

(c) We have said that warm air is light and rises.
It must, of course, rise into the higher layers of the
atmosphere where it is colder. The warm air is cooled
and rain falls. Notice that in this case no wind is
necessary, the rain falls in the same place from which
evaporation took place. Such rains are called 'con-
vection rains'.
5, Measuring Rainfall—Just as careful records of
temperature are kept all over India, so the rainfall is
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measured day by day. Rainfall is very, very important
for our crops and so the rainfall
is recorded in a much larger
number of places than the tem-
perature.  The instrument for
measuring the amount of rain
which falls is caled a *rain
gauge'. Fig. 37 is a picture of
one. The raindrops fall into the
mouth of the funnel and run
down into a can inside. As the
can is inside a jar, the water
cannot evaporate or * dry up\
Every day the jar is opened and  pig. 87. K rain
the can taken out. Then the gauge

rain water in the can is poured

into a glass which has divisions marked on it.
Suppose that on a certain day the rain water from
the can fills the glass up to the 15 mark. This will
mean that 1.5 inches of rain has fallen during the
day. That is, if all the rain which fell on the ground
in that place had stayed still on the top of the ground
and had not run into streams, or sosked into the
ground or dried up, it would have formed a layer
1.5 inches deep.

6. Recording Rainfall—Everyday the observer in
charge of the rain gauge writes down the rainfall for
the day. At the end of the month these amounts are
added up and we get the rainfall for the month. Now
notice carefully that this is different from the record-
ing of temperature. There we had to find the average
temperature.  With rainfall it is the total for the month
which we require. On page 38 in Chaper IV you
have the records of a place for the month of October,
1937.
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At the end of the year we add up the totals of each
of the twelve months and that gives us the total
rainfall for the year.

But some years are wetter than others and so we
have to find the average over a number of years thus: —

Place Y ear Rainfall for the year
) ) inches
A town in the middle of Bengal ... 1928 79.8
1929 89.0
1930 69.4
1931 80.1
1932 838.3
1933 80.4
1934 82.1
1935 743
1 19% 764
1937 76.3
10)796.1
Average annual rainfall 79'6 inches.

7. Seasonal Rainfall.—In the last chapter we learnt
that there are two principal winds in India. The
North.East Monsoon blows from October or November
onwards, whilst the South.West Monsoon commences
about June and blows on till September. The North.
East Monsoon blows from a land mass and is therefore
a dry wind; it is blowing towards a place which is
warmer than itself and so becomes thirstier as it goes.
It is therefore a dry wind over nearly the whole of
India. But the South.West Monsoon is blowing from
the sea and from a warm region (the equator). It is
therefore a wet wind. In India it meets numerous
ranges of hills and mountains and so heavy relief rains
are caused. This rain will fall while the South.West
Monsoon is blowing, that is, from about June to
September.
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In order to indicate this more clearly, we can show
the monthly rainfall in each of a number of towns by
means of lines. Study Figs. 38 to 40 carefully.

8. Rainfall Maps .—Rainfall is so important in the
life of a country that it is very useful to have a map'
on which we can s a once which parts of the country
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Fig. 38. Rainfall graphs of Indian towns

have heavy rain, which parts moderate rain, and so
on. We can draw such a map showing the rainfall
for one month only, or for a number of months, or
for a year. The most useful one is the rainfall map
showing the average rainfall for a whole year. In
India it is only necessary to remember that most of
the rain falls from June to October.

To construct a rainfall map we take a map of the
country, mark against each place the annual rainfall
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and then draw lines joining places with equal rainfall.

Such lines are called ' isohyets' or ' rainfall lines'
Fig. 41 is a very simple Rainfall Map of India for

the year. Notice that it has marked on it only four
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Fig. 39. Rainfall graphs of Indian towns

rainfall lines. These lines divide India into four
parts: —

(@ Good Rainfall Division with more than
SO inches in the year. In the plainsrice is everywhere
the most important crop and the hills are covered
with thick evergreen forest or jungle.

(b) Moderate Rainfall Division with between 40
and 80 inches of rain in the year. In the hills fine
forests of valuable teak and sal trees flourish with
this rainfall. In the plains many crops can be
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grown without irrigation and there is a mixture of
dry zone and wet zone crops.

(c) Poor Rainfall Division with between 20 and
40 inches of rain. Here the dry zone crops such as
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millet, grow; wet zone crops, such as rice, can only
be grown with the help of irrigation. The hills are
largely covered with scrub, because it is not wet enough
for forests to grow properly.
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(d) Desert and Semi-Desert with less than 20
inches of rain. It is almost impossible to grow any
crops at all without irrigation.
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Fig. I'l. Rainfall map of India

In the centre of Peninsular India a small patch has been left blank.
How should it bo shaded and why?

These rainfall divisions of India are so important
that we must try to carry a picture of Fig. 41 in our
minds.

0. Rainfall in Southern India and Ceylon.—In most
parts of India the rains cease in September or October,
but the Madras Coast in Southern India and Ceylon
(especially the north-eastern half) get a considerable
amount of rain in October, November and December.
This is shown clearly in Fig. 42. If you study the
map you will notice that the North-East monsoon has
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to Cross the sea before reaching these parts of India.
Consequently it col-
lects some moisture N
and deposits it on O, g
the coast, especially
soon after the
South-W est Mon-
soon has changed
round into the
North-East.

There is another
region which
receives rain in the
later months of the
year. That is the
extreme south.
Lands on the
equator receive
convectional rains
through the whole
year, and as south- Fig. 42. Map showing the part of
ern India is near Peninsular India which has more
that region it re than 10 inches of rain in

) h November and December
ceives some rain

during the months which are dry in other parts of
India. The same is true of Ceylon and southern
Burma.

Baluchistan and Northern Kashmir are both out-
side the Monsoon region. They are both very dry, but
receive their rain or snow mainly in the colder months.
Similarly winter storms bring some rain in the cold
season in the Punjab.

10. Rain-Shadows-—Look back at Fig. 41 and notice
the very heavy rainfall on the West Coast and the very
small rainfall in the interior of Peninsular India.

3
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This is, because the moistureladen winds, blowing
from the south-wedt, drike the Western Ghats The
wind has to rise, is cooled and deposts a very heavy
rainfall. When the wind has crossed the Ghats, it
desoends dightly to the levd of the Plateau. That is,
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Fig. 43. Sedtion arcss the Western Ghats showing
Rain-Shadow

as you s from Fig. 36, it goes down into the warmer
layers of the atmosphere again and so gives up very
littleof the moisture it carries. When light falls on
an object, a shadow is formed on the opposite side
of the object. In the same way, when rain falls on
one side of a hill, there is a ' shadow' of dryness on
the other sde. The dry aea is caled the 'Rain-
Shadow'. The centre of Peninsular India is in the
' Rain-Shadow' of the Western Ghats. Fig. 43 shows
this clearly,

Again, the centre of the Brahmaputra Valley in
Assam is in the rain-shadow of the Khasi Hills.
Cherrapunji, on the Khasi Hills, catches the full force
of the monsoon and has one.of the heaviest rainfalls
in the;. world.. -,

11. -Storm.—Thunderstorms usually occur in India
just about the beginning and end of the 'Rains.
When the North-East Monsoon has died away and the
south-West Monsoon is just about to commence, the
atmosphere is very disturbed, and thunderstorms
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occur. The same thing happens when the' South-West
Monsoon changes to the North-East, in October.

Violent storms often occur in the drier parts of
India. There the sun shines very brilliantly" and th'e
land becomes Very hot by day, but at flight gets very
cold. The great difference in temperature often causes
severe storms, which may sweep across India and do
much damage. Pust storms iri the deserts are much
to be feared, as gce the cyclones at sea.

12. Climate and Weather.—-The temperature,
pressure, movement and dampness of the atmosphere
constitute the weather. In oth”r words, all these
things working together give us the ' weather ' We
may pick out the most noticeable feature, such as the
heat, and say we have had -very hot weather to-da®,
or we may say * the weather has been very stormy
this week \  The word weather applies to short periods
such as a day, week or month. In the last threfc
chapters, however, we have dealt very largely with the
averages of temperature, rainfall, etc, of a large
number of years. When we study averages we get an
idea of the average, or normal state of the year. This
constitutes the 'Climate' of the country. In other
words, climate is the normal or average state of the
weather. We say India has a monsoon climate,
because normally the South-West “Monsoon blows from
June to September and brings rain to the country.

13. The Seasons.—Summarising what we have learnt
of the climate of India, we may divide the year into
three parts: —

(@) The Cool Season, from about the middle of
October to the end of February, when the tempera-
ture is comparatively low, and there is little or no
rain.

(b) The Hot Season, from March to June, when
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the sun is shining vertically over India and the land
gets very hot.

(c) The Rainy Season, from about the middle of
June to the middle of October. The South-West
Monsoon is blowing and bringing the rain. It is cooler,
because the douds protect the land from the sun and
therain codls the air.

The Rainy Seaon commences, or, as we say, the
rains break, at dightly different times in different
parts of India, but June 15 is a normal time in many
places.

QUESTIONS AND EXERCISES

1. Explain why the rain falls on the windward sde of hills.

2. Explain the reasons for the rainfall of Akyab (196 in.), Man-
dalay (33 in.), Nagpur (47 in.), Bombay (80 in.), Mysore (29 in.)
and Multan (5 in.).

3. Look at Fig. 41. About how much rain falls during the year
at Trivandrum, -Hyderabad, Waltair, Allahabad, Dacca, Simla and
Karachi? If you do not know where all these places are, find them
in your atlas.

4. Look at the Rainfall Graphs of Towns (Figs. 38-40). Make
a list of the towns and mark against each the months in which most
rain falls and in which least falls.

5. Draw a section across the Brahmaputra Valley showing the
Rain-Shadow.

6. Draw diagrams illustrating ' convection rains .'



CHAPTERVII
NATURAL VEGETATION

1. Natural Vegetation.—Natural Vegetation is the
name which we give to the jungle and the forest or
grass which grow by themselves untouched by man.
If there were no people at all living in India, the whole
of the country would be covered with its natural vege-
tation. Actually, however, there are enormous num-
bers of people living in India and they have cleared
away the jungle and made fields in which to grow
their rice or millet or other crops. Some parts of
India, such as the Ganges Valley, are so fertile that
practically no natural vegetation is left. It has all been
cut down. But in other parts of India where there are
fewer people, a great deal of the country is covered
with the vegetation which grows naturally without the
help of men. It has only been cleared away near
towns and villages. In this chapter we are going to
study the different kinds of natural vegetation which
occur in India.

2. Vegetation and Rainfall.—Why should not the
jungle be exactly the same all over India? That is
certainly not so, for in some places we find evergreen
forests of huge trees, whilst in other places there is
nothing but a few scrubby bushes. There are two
main factors, as we call them, which make the differ-
ence in vegetation. These are rainfall and e€levation
(or height above sea-level). Generally, the heavier
the rainfall, the thicker is the vegetation. In the
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wettest places of all we may find high evergreen forest
whilst in the driest places it may be difficult for any
plants to grow at all, and we find only desert. Then,
as we ascend the mountains, it becomes much cooler
through the whole year and so the trees change. The
first important change occurs at a height of between
3,000 and 5,000 feet above the level of the sea, largely
as a result of frost, which kills the young seedlings of
many tropical trees.

Fig. 44. Map of the natural vegetation of India

The following are the principal kinds of natural
vegetation in India: —

3. Evergreen Forest.—When' the rainfall is more
than 80 inches in a year (see Fig. 41) we find forest
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Fig. 45. Typical open scrub forest growing with a rainfall
of about 30 inches in Peninsular India (State of
Hyder abad)

in which the trees are green all the year round. There
are many different kinds of trees in these forests,
often they are of very large size. But the wood of
the trees is usually very hard and up to the present
has not been much used commercially. It is difficult
to find a market, except for firewood, for so many
different kinds of wood. In these areas of very heavy
rainfall nearly all the lowland has been cleared to
make room for- paddy fields, but we find the forest,
the natural vegetation, on the hills. It is found on
the slopes of the Western Ghats, in the wetter
eastern parts of the Himalayas up to 5000 feet
above sea-level, Assam, the Arakan Coast of Burma
and lower Burma. Study Fig. 44 and note where it
occurs.
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4. Monsoon Forest.—Where the rainfall is more
than 40 inches but less than 80 inches the forest gets
very dry in the hot season. The trees lose their leaves
to protect themselves against the heat of the sun, and
so the forest is leafless for part of the year. Such
forests of good large trees, but which are not evergreen,
we call 'Monsoon Forests'. They are very valuable,
for in them grow the most important trees of India.
The two most important trees are the Teak, which
comes from Burma and the western part of the Indian
Plateau, and the Sal which grows along the lower
slopes of the Himalayas and in the north-east of the
Plateau. The monsoon forests are so valuable that
they are largely 'reserved by Government to pre-
vent them being destroyed by careless and wasteful
use.

5. Scrub Forest and Scrubland.—Where the rainfall
is less than 40 inches a year, we find it is usually too
dry for forests to grow properly. A few trees grow
but most of them are armed with spines or thorns to
prevent them from being eaten by animals. Forests
of small thorny trees are called Thorn Forest. Some-
times the trees are so small that they are really only
bushes and are often far apart. We call such land
'Scrubland'—it is very like the savana lands of Africa
because the ground between the trees is covered or
partly covered with grass. Scrubland covers large
areas in the drier parts of India and Burma, In
Peninsular India, where there happens to be good soil
on hill slopes, better forests may be found although
the rainfall is only just over 30 inches. One of the
most useful trees in these dry parts is the Cutch from
which ayellow dye is made.

6. Desert and Semi-Desert.—As the climate gets
drier and drier, so the thorny trees and bushes become
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rarer. Instead we find plants with thick, fleshy stems
and leaves and very long roots, which store up water
in their fleshy stems and leaves.

7. Grassland.—There is not much true grassland in
India. Patches occur on hilly regions, interrupting the
Monsoon forests.

[Photo: L. D. Stamp

Fig. 46. Part of a mangrove swamp at high tide showing
the water right up to the level of the leaves
(Elephanta Island, Bombay Harbour)

8. Mountain Forests—On the hills and mountains
of Southern India above 5,000 feet and in Burma and
on the Himalayas above 3,000 feet we find a great
change. The forests above those levels are more like
those found in Temperate Lands. The forests are
evergreen; some of them are of broad-leaved trees like
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the oak; others have tall unbranched trees with needle-
shaped leaves {Coniferous or Pine Forests). You will
learn more about these when we come to study the
Himalayas.

9. Alpine Vegetation and Alpine Forests—On the
highest parts of the mountains it is too cold for trees

[Photo: L. D. Stamp

Fig. 47. The same mangroves at low tide, showing the
' aerophores from the roots sticking up through the mud

It is through these that the roots can breathe.

to grow. We find only small bushes and short grass,
or where it is very dry, practically nothing at all. The
very highest parts of the mountains of Northern India
(above 18,000 feet) are always covered with snow.

10. Mangroye Forests—There are certain trees
which must have their roots covered by salt water
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at every high tide. The mangroves are the most im-
portant. We find them growing along the- sea coast
where it is flat and muddy and in the great river
deltas. The mangrove forests of the Ganges Delta are
called the ' Sundarhans', from sundri, the Bengali
name for mangrove.

11. Useful Forest Products—The most valuable
timber is teak. The Sa gives a good timber also.

[Photo : L. D. Stamp

Fig. 48. A timber raft floating down the great
Irrawaddy River in Burma

The timber is teak and is being sent to saw-mills in Rangoon.

The Pine trees of the mountains yield fine soft wood,
as well as timber and resin, but the forests are difficult
to reach. Many of the poorer kinds of wood in all
parts of India are used for firewood. The mangrove
forests are found in deltas where no other wood is
available and are therefore valuable for the fuel they
yield. Bamboo is really a very large grass and grows
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in many parts of India but especially in the Monsoon
Forests. It is used for very many purposes. Another
forest product is lac, a sticky substance produced by
insects living on the forest trees, especially in the
north-east of the Plateau.

The method of working the timber of the forests is
interesting. It is cut in the dry season and dragged
to the small streams by elephants or buffaloes. When
the rains come, the streams rise and the logs are
floated down to the bigger rivers. These logs are
joined together to form 'rafts’ and floated down the
rivers to saw-mills where the wood is cut up into
planks (see Fig. 48).

QUESTIONS AND EXERCISES

1. Think of some object in your home made of wood and try to
describe all the events that took place since the tree of which it was
made was growing in the forests.

2. What is the natural vegetation of the Ganges Valley? Why?

3. Draw a sketch-map of India, shading the parts where useful
timber is produced.

4. Why is the teak tree never found high up in the Himalaya
Mountains or in Baluchistan?



CHAPTER VIII
IRRIGATION IN INDIA

1. Irrigation.—In the last chapter we learnt that
forests would not grow properly with much less than
40 inches of rainfall and that with less than 30 inches
it was difficult to grow trees at all. The same is true
of many food crops. Yet many of the dry parts of
India have very many people. How then is it possible
for a large population to live in such dry regions?
Although the rainfall is very small, there are some-
times large rivers running through the regions and
the water from the rivers can be brought to the fields
to nourish the crops. There are other sources of water
besides rivers. The artificial bringing of water to the
fields is called irrigation. We will now consider briefly
the different kinds of irrigation. In no other country
of the world is irrigation as important as it is in India.

2. Perenniad Cand Irrigation.—By far the most
important type of irrigation is by means of canals
which have water in them all the year round. Many
of the canals are hundreds of miles long and the con-
struction of them costs enormous sums of money. It
is only when there is a strong and wise Government
that such works can be constructed. The British
Government has spent the tremendous sum of 150
crores of rupees on irrigation works in India arid
50,000,000 acres have been made fertile for the poor
farmers. The most important works are in the drier
parts of the great Plain of Northern India—in the
Punjab, United Provinces and Sind. Although the
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Fig. 49. The head of the Agra Canal, on the
River Jumna beow Delhi

Notice the great lake or reservoir in the distance; the 'lock ' on the
left through which barges can pass and the duice gates on the right
swhich control the amount of water entering the canal.

rainfall in these parts of the Plain is poor, there is a
good rainfall, as well as a heavy snowfall, on the
Himalaya Mountains to the north. As a result, the
rivers which rise in those mountains are never dry
but are always bringing water down from the moun-
tains to the plains. In some seasons of the year there
is more water than at others. It sometimes happens
that most water is required for irrigation when the
river is at its lowest. The first stages in developing
a great irrigation scheme are

(a) to choose a suitable spot on the river where
its supply of water can be tapped—usually where the
mouth is a good, firm rocky bed and is not too wide;

(b) to build across the river a wall (called a dam
or weir) so that the water can collect behind to form
a lake which will never be dry. In the rainy season
more water will flow into this lake than is required
and it is allowed to escape over the wall. But in the
dry season nearly all the water in the lake will be
Used for the canal.

The dam or weir from which the canal starts is

called the ' head ' of the canal. The main canal is
78
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Fig. 50. The war or dam aooss the River Jumna
bdow Delhi

On the right it can be seen that the river bed below the dam is
dmost dry. On the left are the duice gates through which the
water from the reservoir is alowed to exgpe down the river when
there is more water than the cana needs

then cut right across the country. The dope of the
cand is very, very gentle so that the water only moves
slowly and not rapidly as it does in many rivers.
Often the surface of the land dopes more rapidly than
is desirable for the cana and so the cand has to be
built upon an embankment. From the main cana big
branch cands are constructed. The water is actually
distributed to the land through a series of small sde
branches called distributary cands. The amount of
water passing into theee small cands has to be very
carefully regulated.

Besides the great works in the Great Indo-Gangetic
Plain—the greatest of which is the Sukkur Barrage,
in Sind, completed in 1932—there are important cana
systems in Mysore and Madras about which you will
learn in later chapters.

3. Inundation Canals—In Sind and in certain other
parts of India cands were constructed, starting from
the bank of a river. The water of the river over-
flows into them in the flood season, but in the hot
season the cands dry up, so that they are not nearly
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so useful as the permanent canals. The inundation
canals are gradually being replaced by perennial

canals.

4, Tanks.—In most of the drier parts of Peninsular
India mud walls are built across the valleys of small
streams so that water collects and forms a pond or

LAND [RRIGATED
BY LAGCE WORKS. g

Fig. 51. lIrrigation in India

1, Periyar system; 2, Poini, Palar and Cheyyar system; 3, Cauvery
Delta system; 4, Sukkur Barrage and Sind Canals; 5, Punjab Canals;
6, United Provinces Canals, 7, Peshawar Canals (Swat Canals);
8, Upper Burma Canals; 9, Sarda Canals.

lake during the wet season. Such ponds or lakes are
called 'tanks'. When the rainy season is over, the
water from the tanks can be used, but in the hot
season the tanks dry up completely. In bad rainfall
years the tanks may not even be filled during the rains.
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Fig. 52. A tank near Madras

In the centre can be ssen the dam or bund; on the left is the tank
and on the right the irrigated rice fields. Notice that the village
has been built where it will not be flooded.

5. Wells—Although the surface of the land may be
dry in the drier regions, there is often water at a short
distance below the surface. This water can be reached
by wells and brought up to water the surface. Most
of the wells are dug by hand and the water is drawn
up by bullocks, as shown in the pictures. Other means
are dso used of raising the water. Water is dso
found in large quantities at great depths. This can
be reached by dep tube-wells but the water must be
pumped out. Over large aress in Northern India, as
in the United Provinces where there are no large
cands, electricity is now being used to pump the water
from the new deep wells.
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Fig. 53. Waell irrigation near Delhi

The water is drawn up from the well by oxen walking down a slope.

6. Karez—In Baluchistan, but in no other part of
India, there is a very clever system of irrigation. The
rainfall on the hills is greater than on the plains and
when the little streams from the hills reach the plains,
the water sinks into the ground. Long underground
tunnels called ' karez' have been constructed to reach
this water at the foot of the hills and to bring it out
on to the alluvia plains.

Fig. 51 shows you the more important irrigated
regions in India.

7. Famine—In times past India has suffered
terribly from famine. The parts which suffer most
are those parts which have a moderate rainfall but
which depend entirely on ' dry' crops. In bad rainfall
years the crops may fail and the people be without
82
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food. Notice that famine is not to be feared in tracts

Fig. 55. Showing the water being poured from the
skin ' buoket' into a little canal

irrigated by large works but in the dry parts where
irrigation cannot be carried out. The drier parts of
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the plateau suffer most. In the old days many
thousands of people perished, but now there are rail-

Fig. 55. The water isthen led on to the land, each
small quare being alowed just enough
The farmer is controlling the flow of water with his hands; as each

little square has had enough he closer up the gap in the tiny bund
"with  mud.

ways and food can be sent quickly from one part of
the country to another.



CHAPTER IX
AGRICULTURE (ARTIFICIAL VEGETATION)

1. Agriculture in India.—We said in the last chapter
that the natural vegetation or jungle has been cleared
away over large areas in India in order to make room
for man to grow his crops. Over very large areas such
as the Ganges Plain, there is no natural vegetation
left at all. India has a very large number of people
and they all require food to live. There are 340,000,000
people and 340,000,000 acres of the country are culti-
vated. After all the people have been fed, there are
still some food grains as well as other crops left over.
These are sent to other countries in exchange for their
.goods which India needs.

You will notice that there is roughly an acre of
cultivated land for every person in India. An acre is
about the size of two football fields. Nine out of
eevery ten people in India get their living from agricul-
ture—as the growing of crops is called—so India is
ecalled an 'agricultural country .'

We said that the natural vegetation of a country
«depends mainly upon rainfall. Rainfall, too, is one of
the most important things to consider with regard to
crops, but there is one very great difference., Man is
able to bring water artificially to his crops so that
even in a dry country with very little rainfall he can
still grow crops which require a lot of moisture if he
can get water for his fields. The artificial watering of
the land is called irrigation. We will now consider
some of the most important crops in India.
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2. Rice—Rice requires considerable heat from the
sun, and a great deal of water. The young rice plants
need to be completely covered with water. Therefore
rice is grown where there are heavy rains to flood the
land or where man has built Cands which can bring
plenty of water to his fields (irrigation). The fields

Fig. 26. The distribution of rice

Each dot represents 50,000 acres. Notice that most of the rice is
grown on flat, alluvial land where the rainfall is good. Where is
rice grown with the help of irrigation?

must be flat, so that the water does not run off the
fields. The most important rice districts are there-
fore flat lands where the rainfall is very heavy. Fig. 56
shows this very clearly if you compare it with Figs.
12 and 41. |In these parts of India rice is the prin-
cipal food of the people or, as we say, their staple food.
In drier regions rice becomes less important, though it



Fig. 87. Rice—ploughing the flooded rice-fidds
with oxen

This picture was taken in the delta of the River Irrawaddy in Burma.

is grown even in the driest regions (eg. Sind) with the
help of irrigation.

3. Wheat—Wheat is a grain which is very much
valued by white races and forms their principal food.
Wheat is dso a favourite food grain in the drier parts
of Northern India. It is there a winter crop so that
the land can often be used for other purposes during
the rest of the year. It is sown at the end of the
rains and ripens at the end of the year before the
great hest commences. So much is grown that there
is, in good years, some left over to be sent to Europe
to feed the people who are busily engaged in industry
there.  Unlike rice, wheat requires only a moderate
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Fig. 58. Rice—harvest time

The rice has all been cut and is now piled up in heaps ready to be
carted away (Plains of Bengal, 50 miles west of Calcutta).
amount of water and would be killed if the young
plants were covered by water as rice is. Wheat is a
very important crop in the Punjab and many of the
northern parts of India where the rainfall is less than
40 inches. As we travel down the Ganges Valley into
wetter regions, it gradually dissppears. This can be
seen from Fig. 59.

4. Barley—Barley is another important crop which
grows largely in the same districts as wheat.

5. Millee.—The millets are small grains which form
the * staple' food of the people in most of the drier
parts of India. There are severa different kinds, the
three principal being cholum or jowar, cumbu or
bajra and ragi or mania. Where the rainfall is less
than 40 inches, millet is everywhere important and it
can be grown without irrigation even when the rain-
fall is as low as 20 inches. When the rainfall exceeds
40 inches it quickly disappears. Fig. 60 shows the
distribution of millet.
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6. Maize.—Maize is grown both for its grain (Indian
corn) and as fodder for cattle. In India it flourishes
both on the plains and in the hills where the rainfall
is moderate. We find it with millet in dry regions,
but also in damper regions, too. But in the lower
Ganges Valley with arainfall of 60 inches it disappears.

ugy P
LY

Fig. 59. The distribution of wheat

Each dot represents 20,000 acres.

7. Pulses—Pulses of many different kinds are
cultivated throughout the country. The most impor-
tant is gram, which affords a good food as well as
fodder for cattle and horses.

8. Sugar-cane—Sugar-cane is grown in nearly all
the provinces of India, but most comes from Bihar and
from the irrigated lands of the Upper Ganges Valley
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and the Punjab. A few years ago India did not make
nearly enough sugar and gurh (or jagri) for her needs,
and huge quantities had to be purchased every year,
especially from Java. But now there are numerous
sugar-mills, notably in the Middle and Upper Ganges

L .
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Fig. 60. The distribution of millet

Each do. represents 50,000 acres. The lines marked 40 are the
40-inch rainfall lines. Notice that nearly all the millet is grown
where the rainfall is less than 40 inches.

Valley and India has become practically self-supporting
in sugar.

9. Cotton.—We now come to crops which are not
grown for food. One of the most important is cotton.
The cotton itself is obtained from hairs in the seed-
pods. When these pods are open, the seeds inside are
seen to be wrapped in a mass of cotton fibres. The



AGRICULTURE (ARTIFICIAL VEGETATION) 91

value of the cotton depends largely on the length of
the hairs and-there are many different varieties. In
India there are two principal kinds.

(a) Native Indian cottons with short hairs or, as
we say,;' short-stapled ' cotton.

Fig. 61. The distribution of cotton

Each dot represents 20,000 acres

(b) American cotton, of which the plants were
originally brought from America, which has much
longer hairs and is much more valuable.

Cotton is a dry region crop and flourishes where the
rainfall is less than 40 inches. The soil is important,
one of the best is the sticky black cotton soil produced
by the weathering of the Deccan Lavas. The Ameri-
can cottons require more moisture and have to be
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grown on irrigated and carefully prepared soil, as in
the Punjab. Fig. 61 shows the distribution of cotton.
10. Jute—Jute is a crop which is different from
almost all others, in that it is grown in enormous
quantities in one part of the world only, and that is
in the very wet lands of the Ganges Delta. The stems

+
]

Fig. 62. Sketch-map showing the distribution of jute

Each dat means 5000 acres of jute.

yield a very strong fibre from which most of the sacks
in the world are made. Like rice it is a plant of
the low, wet lands. Its distribution is shown in
Fig. 62.

11. Oilseeds—Plants grown for the sake of the oil
obtained from their seeds include linseed, rape,
mustard, sesamum and ground-nuts. They grow best
with a medium rainfall, and often prefer slightly hilly
country. A good proportion of the crop is grown for
export.
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12.  Coconuts—Coconuts are also grown largely for
the sake of the oil obtained from their nuts. The dried
kernel of.the nut, known as copra, is a valuable pro-
duct and is sent abroad to be manufactured into sogp,
etc. A useful fibre, called coir, much used for making
matting, is obtained from the outer shell of the nuts.
Coconuts grow best in wet regions along the coast and

Fig. 63. The didribution of tea

Each dot represmts 10,000 acres of tea gardens

are grown down the West Coast, in the island of
Ceylon, in the Nicobar and other islands of the Indian
Ocean and on parts of the East Coast.

13. Tea—The tea plant is a shrub which requires,
a heavy rainfall, but must be grown on hill dopes or
where the water does not remain near the roots. Most
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Fig. 64. Tea gardens at Darjeding

Thisedphoto was taken during January when the bushes Were being
pruned.



Fig. 65 A rubbe plantation in Ceylon

of the tea is grown for export. The hill dopes border-
ing the Brahmaputra Valley in Assam, the Himalayan
dopes near Darjeeling and Dehra Dun, the island of
Ceylon and the dopes of the Nilgiri Hills are the chief
centres (e Fig. 63). Tea is obtained from the dried
leaves of the shrub.

14. Cdffee—Cdffee is obtained from the beans of a
shrub. It was once important in Mysore, but a bad
dissese killed many of the plants, and other countries
in the world, like Brazil, can grow coffee more cheaply.

15. Tobacco—Soil is often more important for
tobacco than rainfall and a little is grown in most dis-
tricts of India. In some places, enough is grown to be
exported.

16. Rubber —Rubber is made from the juice of a
tree which can be grown in very wet regions. The
tree is an evergreen and grows best in the evergreen
forest regions. There are numerous rubber planta-
tions in Travancore, Ceylon and some in Lower Burma.

%
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17. Indigo.—Indigo is a small plant from which a

purple dye is made. It used to be important in the
Ganges Valley, but it is now possible to make chemical

Fig. 66. The trunk of a rubber tree, showing how the
hark is out to obtain the Juice

dyes more cheaply and the growing of indigo is not
nearly so important as it used to be.

18. Opium.—Opium is obtained from the seed
capsules of the opium poppy. It is smoked by the
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Chinese in small pipes instead of tobacco and large
quantities used to be sold to China. But it is not good

[hoto: L. D Samp
Fig. 67. Cultivation by hand in the ricefidds of Ceylon

The labourers are turning over the sods before planting the new crop.

for the people and the Government long ago agreed
not to sell any more except as a medicine and very
little is now grown.

QUESTIONS AND EXERCISES

1. Using dots of different colours, show the distribution of rice,
wheat, millet and cotton in your own province.

2. What parts of the following plants are useful to man:—
Cotton, jute, coffee, coconut, rice?

3. Make three lists, one of dry zone crops, one of wet zone
crops, one of hill crops.



CHAPTER X

THE ANIMALS OF INDIA

1. Wild Animals—Just as the natural vegetation
has disappeared over large areas in India, so the wild
animals have disappeared also. We have to go to the
mountains, or the thick forests or wild uninhabited
lands to find the wild animals. Famous wild animals
of India are the tiger and the elephant. Large num-
bers of elephants live in the wilder parts of the
monsoon forests, but it is now mainly in Upper Burma
and Ceylon that they are caught and trained. They
are caught by being driven into a very strong
and narrow enclosure called a Kheddah. The
elephant cannot turn round in the narrow kheddah
and he charges the end until he is tired out. Then
he is tied up with chains and chained to a tame
elephant.

There are wild buffadoes and many small animals
in most parts of India. Every year many people die
from snake bite. In some of the rivers crocodiles are
dangerous.

2. Domegtlo Animals—Man has trained or ' domesti-
cated ' a large number of animals to be useful to him.
They are not all used for the same purpose. India is
an agricultural country and large numbers of buffaoes
and oxen are needed to drag the ploughs. Then we
must have means of carrying the crops from the fields
to the market. For this buffalo-carts and bullock-
carts are used. In hilly regions horses, ponies, mules
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and donkeys are more useful. In dry sandy regions
camels and donkeys are much used.

Then the flesh of animals is eaten in many parts
of India. Some eat beef from oxen, mutton from sheep
and goats, and pork from pigs. We get milk to drink
from cows and goats, and butter can be made from
the milk of the cow. The animals also provide us
with clothing—wool from sheep, goat's hair from
goats and hair from camels—whilst leather is

[Photo:  Plate
Fig. 68. An elephant clearing jungle for cultivation

made from the skins of buffaloes, oxen, sheep and
goats.

3. Elephants—The elephant is a very intelligent
animal and at the same time is very strong. He is
most useful in the forests where trees are being cut
down for timber. He has been taught to drag great
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Pig. 69. Water buffalo, bathing after the day's work
(Waltair, Madras Presidency)

logs of wood, or pick them up in his trunk and carry
them and arrange them in neat piles. He is also used
as a beast of burden and can travel through thick
jungle where there are no roads for bullock-carts.
Except during great festivals, elephants are now little
used for ordinary journeys.

4. Oxen.—Oxen are probably the most useful
animals in India. There are enormous numbers of
them, because they are used all over India for plough-
ing and for drawing carts. There is roughly one bull
or bullock or cow for every two people. In many
countries of the world, where horses or machines are
used for ploughing, the bullocks are killed and used
for food, whilst the cows are kept for the sake of
their milk. The people in India do not use much milk
and the bullocks are valued more than the cows. In
some parts of India, especially in the United Provinces,
good rich fodder is grown and 'dairy farming'—that
is the keeping of cows for the sake of their milk—is
10



THE ANIMALS OF INDIA 101

carried on. In many of the drier parts of India, there
is not sufficient grass to feed the oxen; so fodder has
to be grown for them.

5. Buffaloes.—There are thirty-one million buffaloes
in India. The buffalo is heavier and stronger than
the ox but slower. Although the buffalo is very fond
of the water and is much used in the rice fields of

|Photo : L, L. diump

Fig. 70. Cattle ploughing near Dehra Dun

wetter regions for ploughing, we aso find large num-
bers in the drier parts of India, as in the United
Provinces.

6. Sheep.—There are twenty-five million sheep in
British India. They live mainly on the dry hilly parts,
where they can feed on grassland or waste land which
is not good enough for cattle. They are most abun-
dant in Madras. This you will see illustrated in
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Fig. 71. Compared with the sheep of other parts of
the world, those of India are very poor. They do not
give very good wool or meat.

7. Goats—Goas are to be found everywhere in
India for they are very easy to keep. They can live
on the poorest of grass or shrubs and find enough to
eat even in the driest parts.

Fig. 71. The distribution of shegp in India
Each dot represents 60,000 sheep.

8. Horses and Ponies—There are less than two
million horses and ponies in India, which shows you
that horses are not used for ploughing as they are in
other countries of the world. They are mainly used
for drawing small carts.
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9. Mules and Donkeys—Mules are very vauable in
hilly regions. They are very sure-footed and do not
slip on the narrow mountain paths. So goods are
strapped on to their backs and carried across the moun-
tains. Donkeys are used in the same way in the drier
parts of India and can travel long distances across
dry, sandy country.
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Fig. 72. The distribution of camdsin India

Each dot represents 1,000 camels. The thick line is the 20-inch
rainfall line. Nearly all the cames live where the rainfall is less
than 20 inches per year.

10. Cameds—The camel is called the 'ship of the
desert *, because it can travel across deserts, going for
long periods without water, and has broad feet which
do not sink into the desert sand. So we find there are
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many camels in the dry parts but none at all in the
wet regions. This is an excellent example of ' Climatic

\Fhoto : L. D. Samp

Fig. 73. A camd-cart at Delhi

Control' in relation to animals. You s this illus-
trated in Fig. 72.
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CHAPTER Xl
POPULATION

1. Digribution of Population—In the whole of India,
there were, in the last census year 1931, about
340,000,000 (three hundred and forty million) people.
Now this is a very large humber—so large that it is
very difficult for us to realize what it means. Suppose
you had to make one stroke like this to represent
each person in India and you started now making the
strokes as quickly as you could and went on and on
day after day and week after week, only stopping for
food and deep, it would take you over five years to
make 340,000,000 strokes.

These people are not scattered equally all over India.
In some parts there are very few, in other parts there
are very large numbers. In other words, some parts
of the country are thinly populated, other parts are
thickly populated.

We can use a map of India to show where the
people live. It would take too long to make 340,000,000
dots and the map would then be too full of dots. So
instead we can make one dot for each 100,000 people.
On the same map we will mark by a sguare dot all
towns where more~than 100,000 people live. This has
been done in Fig. 74. Before we try to find out the
reasons why people live where they do, there is another
word you must learn. When we talk about density of
population we mean the number of people who live
per sguare mile of a province or country. Thus, if
the area of a province is 1,000 square miles and the
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population is 500,000 there are 500 people to every
square mile and the density is 500. Again a district
of 350 square miles has 4,500 people and if you divide
4,500 by 350 that gives you the density. It is 13.

2. Ressons for the Digribution of Population.—In
order to discover the reasons why people live where
they do in India, let us compare Fig. 72 with other

Fig. 74. The population of India

Each dot repressnts 100,000 people Towns with more than 100,000
people are marked by a square dot.

maps in this book. Firstly, compare Fig. 72 with the
physical map of India, Fig 12. Notice that most
people live on the lowlands and that very few people
live on the high mountains of the Mountain Wall.
Now look at Fig. 15, the geologica map of India.
Nearly all the tracts of alluvium are thickly populated,
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for the alluvium affords good rich soil and is easily
cultivated. Then compare Fig. 74 with Fig. 41, the
rainfall map of India. You will s that the people
live both in the very wet regions and in the dry regions,
s0 that man is not controlled by rainfall as much as
the natural vegetation and the animas are. Lastly,
compare Fig. 74 with Fig. 44 and notice that the popu-
lation is densest where the artificial vegetation is

Fig. 73. Population In Fig. 76. Agriculture in
Engand Engand
Each dot represents 20,000 people;
each sguare dot a town of more
than 100,000 people.
grestest. Summarising this, we may sy that most
people live
(a) in the lowlands or slightly hilly regions,
(b) on ttie tracks of alluvium;
(c) both in dry and wet districts; and
(d) where the natural vegetation has been removed
and cultivated land is shown.
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3. Urban and Rural Population—Look again a
Fig. 74. Compared with its sze there are very few
large towns in India. The population is mainly
"rural  that is, the people live in the country near

‘ [hoto: L. : S
Fig. 77. An Indian of North India

their fields. India is an agricultural country; the
population is densest where agriculture is most impor-
tant. Is this true of all countries? Let us look at the
two maps of England and Wales, Figs. 75 and 76, show-
ing the distribution of population and agriculture.
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Fig. 78 A membe of one of the hill people—
the Tibetans—of the Himalayas (at Darjeding)

These people are more closely allied to the. Ch