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THE COAST PLAINS OF KERALA

A reconnaisance
By
Marryy J. WEBS,
The School of Geography, University of Oxford.

The creation of the new state of Kerala in 1956 brought together
for the first time a people and a country whose distinctiveness is one of
the most remarkable features of Southern India. The new state, by com-
bining the district of Malabar, formerly under the control of Madras, and
the one-time princely state of Travancore and Cochin, less the southernmost
taluks of Pravancore, now covers some 15,000 square wmiles, and in 1951, a
population of approximately 14,000,000 persons. It is in area therefore the
smallest of all the fourteen states of the Union, although in size of
population not much smaller than Orissa with 15,000,000 and 60,000 sq. mls.,
Punjab with 16,000,000 and 47,000 sq. mls., and Rajashtan with 16,000,000
and 132,000 sq. mls. Its population is considerably greater than the states
of Assam with 9,000,000 persons, and Kashmir with 4,500,000 ; each with
an area in excess of 85,000 sq. mls.

In density of population Kerala, with an average of 907 to the syuare
mile, is the highest in the Union; only four other states possess eal
densities in excess of 500 to the square mile: West Bengal with 780,
Madras with 600, Bihar with 580, and Uttar DPradesh with 560 persons to
the square mile. In all, the density of population in Kerala 1s nearly three
times the national average figure of 312.

'he simple population comparisons highlight in wmany ways the
essential problems of this area which relate, for the most part, to causes which
either stem from, or can be related to, demographic factors.

However, to begin by posing a problem, which though obvious, is not
fully understood, would lead us eventually into dli_lxculmqs, and 1t will be
my intention therefore to consider Kerala, and in particular its coastal areas
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\\ﬁs}twas in the {sﬁst“a{xd as it is now. By doing so I hope that some light
wiH lﬁhxown.ugyf’the rea} nature of the problems within this arca as they
would appear in-#geographical setting.

Kerala owes its present existence as a political entity to a common
language, Malayalam, spoken nowhere else in India, and perhaps one of the
most closely regionalised major languages in the whole of the Peninsula.
Yet this has not always been so, and the slow evolution of Malayalam as a
language separate from Tamil is only one element in the pattern of Keralan
identity ; for althogh Malayalam came of age during the seventeenth
century, when one man boldly set about making an alphabet and used it to
render sowe of the chief Sanskrit poems in the vernacular, the real begin-
nings are as much geographical as historical.

The contrasts in environment between Kerala and its neighbours to
the east, Mysore (Karnataka) and Madras (Tamilnad), are as near complete
as one could wish for. Madras, with its wide coastal plain, open landscape
and an agriculture dependent either upon irrigation by tank or well, or upon’
the cultivation of dry crops, is a country of towns and villages; while
Mysore, with its rolling plateaus, broad rivers, and almost semi-arid, but
bracing climate, is the natural home of the cattle breeder. Few of the skills
learnt here and in Madras would be of use in Kerala, where with high
rainfall and high humidity, the landscape proliferates under an almost
equatorial climate. Kerala is a land of trees and its whole economy has
long been dominated by them; trees tempted traders to cross the Arabian
Sea to Kerala for spices, ships, coir and nuts; Kuropeans came to manage
tea, coffee, and even rubber estates; many varieties of trees in Kerala came
from Ceylon and give to Kerala one of its lowliest but numerically most
important castes, the toddy tappers. And even today, the dense forest
clothing the western face of the Ghats are the real barvier to the rest of
India. Thus dld the_e tree lpng isolate Kerala from the rest of India and yet
closely connect it with nations thousands of miles away across the seas.

Yet, one must not press this distinctiveness too far, for it might lead
to the assumption that Kerala should extend along the whole length of the
west coast. The problem has always been one of communication and the
northern limit of Kerala has been defined as a compromise between the
extent to which she can maintain nortk}-soutb lines of communication along
her coasts, and the extent to which neighbours on the plateau above, despite
onvironmental differences, can afford a_better means of control and,organi.-
sation. Thus, in norphern _Kera,la,, Malayalam begins to give way to
Kanarese as soon as swit-flowing east to west streams make it easier to move
up to the plateaus of Mysore, than along the coast. Even so, the differences
between the Mysore plateau and the coasts are strong enough to bring forth
dialects of Kanarese, a8 an indication of a degree of isolation in thege
northern tracts.

However, such an argument to account for Kerala would have had
little value but for the presence of an area within which the core of g
Keralan ethos could develope. This heartland lies between Calicut and
Trivandrum, where the coastal plain and the Ghat low foothills zone widen
considerably. The importance of this area to the regional consciousness at
the present time will be fully discussed in due course, but that the Keralans
themselves have always been aware of it is clearly indicated by the way in
which local folklore accounts, nob only for the peoples of Kerala, but for the
very soil on which they live. -

,\’l H ,’ -17 D I\ i')! ' l7/(‘

F AR AR T T B ‘ '

THE COAST PLAINS OF KERALA 3
THE MYTHICAL ORIGINS OF KERALA :—

The story in its cssentials is that Parasu Raman, the macebearing
incarnation of Vishnu, having killed his wnother, tried to expiate his sin by
killing all the Kshatriyas, who were counted to be the enemies of the Brah.
mans; he also gave away all of his land within the four seas. Having done
these things, he was turned out of his land by the Brahmans. This left
him nowhere to go, but the god of the seas, Varuna, taking pity on him,
offered him as much land as he could span by a throw of his mace, Parasu
Raman accepted, and throwing his mace from Gokarnam to Cape Comorin,
caused the sea god, so the legend goes, to retreat from all this land,

The story then tells of how Parasu Raman populated his new lands
with Brahmans brought from the Cauvery, Krishna, Mysore, Maharashtra,
and Madura, and with members of the important castes to serve and
protect them. He also brought to the country all kinds of ugricultural
plants ; in particular the coconut, the plantain, and the jack fruit. Finally,
he bad to contend with an indigenous race of warlike people, who could not
be entirely subjugated ; so to specify them he gave them special privileges.

The story is nothing more than a legend, but it does hold a grain of
truth; first, it clearly indicates what is, after all, the real heartland of
Kerala—the coastal plain from Mangalore to the Cape; secondly, it points
to its origin as a plain of emergence, as in fact it is; thirdly, it stresses the
colonial character of its earliest settlements; fouthly, it takes into account
the existence of an indigenous people; fifthly, the story gives at least
legendary reasons why the Brahmans should as a class be so powerful in
this part of India. And finally, it refers to a number of agricultural plants
as being foreign to Kerala,

The story has one other interesting facet. It goes on o describe how
the country was first governed, and tells how, in order to deprive the king
®f despotic power, the country was divided into seventeen parts; and it
refers to the separation of the north from the south in the matter of
certain religious beliefs. Finally it tells how the Muhammadans came to
Kerala by sea, and converted the royal house, only to lose influence when
the last of the Muhammadan kings left by the sea to make the pilgrimage
to Mecca, never to return.

The real history of Xerala in not known but these traditions do give
& general idea as to what went on.

KERALA AND ITS EARLY OVERSEAS CONNECTIONS :—

It is clear from other sources that Kerala was an important area
even before the time of Christ; some claim on fairly good evidence, that
much of the material used in Jewish ritual could only have come from
Kerala —cinnamon, peacocks, and perhaps even the gold of Ophir. Some
point to the long existence of Jewish settlements in Kerala, of which the one
in Cochin still survives and counts among its members both black and white
Joews.

The connection between Kerala and the Middle East at this time are
full of possibilities. The trade seems to have been in the hands of the Arabs,
and later, the Greeks, who, though aware of Kerala's produce, do not say
much about the country. However, the Roman conquest of Egypt, the
country to which most of the trade was destined for onward distri-

)
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bution in the eastern Mediterranean, soon brought direct knowled

sources of this trade to Kurope, and we have thegnow familiar azvcougft3 gg :ﬁ:
(Greek, Hippalus, boldly striking out across the Arabian Sea to reach Kerala
at the time of the southwest monscon. This was_accomplished early in the
first century A.D. About this time 500, the first Hindu from Kerala to visit
Europe, reached the Roman court of Emperor Augustus. The Periplus of
the Erythrean Sea gives a very good description of the Kerala coast, and
described it as a source of pepper in great quantity, pearls, ivory and fine
sitks. The chief mart was given as a place called Mouziris (Muyiri,kodu) now
identified as Cranganore at the mouth of the Periyar River, and a little to the
north of present-day Cochin ; a former capital of the Chera Empire, and now
deserted as a port because of silting. '

The Periplus mentions gold as one of Kerala's leading i

of_vs{hich is well evidenced by the very large nutwber of gogldtggi?at: S(’)fthliug:rg}nl
origin which have been unearthed in Kerala as well as in other parts of south
India ; especially along a line between Cranganore and Pondicherry through
the Palghat Gap. Ptolemy and Pliny, among others, all make reference to
Kerala and its trade, and it 18 possible that there were in fact well-established
Roman settlement in this area; the Peutingerian tables compiled during the
third century A.D,, specifically mentions one at Cranganore. The Pondicherry
gettlement, at the eastern end of the trans-peninsula route, has, in fact, been
found and excavated, ’

References are also made during this early period to Christian settle-
ments in Malabar, Cosmos Indicoplenstes, for example, mentions a Persian
Bishop being settled here in the sixth century A.D. From deeds of privileges
granted between 700 A.D. and 625 A.D. we are certain that there were both
Jewish and Christian communities of some size in the country.

In this early period there was warfare between the Malayali and
Sinhalese and for a time each ocupied part of the other’s territory. The
Sinhalese occupation would account for the introduction of the coconut tree
among other things. The Malayalam word for coconut calls it the
‘gouthern tree’.

The deeds already referred to are of interest because they give

the earliest accounts of the duties of the Nayars. These people grg gle:,gl?%gi
the earliest indigenous inhabitants, but coming early, they secured for them-
gelves a remarkable role; that of protection and supervision. They were the
guardians of rights and of caste duties, and cellectors of taxes, and by spreading
themselves through the country, gave a remarkable degree of stability'to the
commuunity. The last of the Brahman incursions took place after the seventh
century, when Vedic Brahmans coming from the north, along the coast from
Kanara, penetrated the country,

From then on Arab influence increased steadily, and close links were
established between them and the west coast rajas. Chief among them
was the Zamorin of Calicus, who gained considerably from the trade brought
by the Arabs. Kerala’simportance at this time must have been great. Marco
Polo visited it once in 1290, and again in 1292 or 1293, and Ibn Batuta left a
fine account of his visits during 1342 to 1347, DBatuta described Kerala as;

# ., pot having a span free from cultivation, For everybody h
here a garden, and his house 18 placed in the middle of it ; azd Mf,,,,:‘g
the whole of this there i3 a fence of wood, up to which the ground
of each inhabitant comes. No one travels in these parts upon beasts
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of burden; nor is there any horse found, except with the king,
who is therefore the only person who rides. When, however, any
merchant has to sell or buy goods, they are carried upon the backs
of men, who are ready to do so for hire.”

Ibn Batuta refers to annual trade with China, Marco Polo's own
voyage is a testimony to the Chinese connection, and this it seems was con-
ducted at that tiine in very large vessels. Ibn Batuta had difficulty however
in finding a large enough cabin for both himself and his slave girls, and to
this he owed his life as the ship in which he intended to sail was wrecked.

THE PORTUGUESE :—

The Chinese trade, great as it was, withered away under competition
from the Arabs, and had disappeared by the end of the fourteenth century,
and, but for the arrival of the Portuguese in 1498 and their subsequent
intervention, there is little doubt that the Arabs would have won political
control, They had already much influence at the court of the Zamorin of
Calicut; which da Gama—dicovered very much to his cost.

The Portuguese struggle for supremacy was, to say the least of it,
bloody, and might not have succeeded without the help of petty Indian rulers
lying to the north and south of Calicut, who either wished to free themselves
from the Zamorin’s power, or were threatened by his expansionist plans,
The Arabs were allied to the Zamorin, and through religion and conirol of
the spice trade, with the rulers of Egypt. Thus, in the years following
da Gama’'s first voyage, the Portuguese took advantage of their Indian allies
by building up ports and factories at Anjedive, Cannanore, Cochin, and
Quilon and from them despatching spices to Europe and sending fleets to
harry the combined Arab and Zamorin ships. The controlof the Arabian
Sea was secured in a series of moves aimed at the nerve centres of the Arab
sea routes, Malacca, Aden and Hormuz, after a great naval victory in 1506
onfICannanore, over an Arab.Turkish fleet, sent to succour the Zamorin of

alicut.

One of the most important moves in this struggle was the conquest of
Goa by Albuquerque in 1510, and the acquisition of a base entirely free from
interference. Within a few months Goa had become the focal point for all

Portuguese activities.

The Portuguese continued their struggle and might eventually have
won complete control, but for the appearance of other European po.wedrs.
They had captured most of the key places, fortified them, and exercise h&
general, if at times uneven, control of the sea and they possessed all the

benefits of a monopoly trade in spice to Europe.

THE INTERVENTION OF THE WEST-EUROPEAN NATIONS :—
The British tried unsuccessfully to req.cl; India in 1591, an‘d again in
1594-95 &?.ld ifll 1596. The Datch had rea.ghetd it ui ]13597aabilllltlgggu' I;ei%e(}g
i i aro .
were lost. They did however establish a factory a Barode i ioat, & few

the British hed Surat, and in 1610 the Dutc ; [
miles ;:);:h ol;eahr%aflms, where they established fort Geldrie. The British

. > . -th
tablished a factory at Suratin 1612, and in 1615 concluded a treaty wi
:lie& Zzla,smgrixf o? Cali}c’:ut, who saw in this move a possible ally in his struggle
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against the Portuguese. The first British shipment of Malabar
made from Cochin in 1635, five years before the British settaleglinpf/f)ﬁgfasv.ms

But for the moment it was the Dutch who were t i
Kerala. In 1660 they made a second unsuccessful a.tta.cko or]?zg;ggr arggs:hén
were similarly repalsed at Cochin a year later. A second attack on Coch'y
in 1663 brought them success, and from that day on the struggle for the s ice
trade was to be between Iiuropean powers. With the capture of COchinpf,lﬁe
Portuguese lost all of their Malabar possessions and were left only with Go ;
A loss which can in large measure be attributed to their bruta,liny toward tl?“
indigenous peoples and costly wars into which they were led. ~The Dutcﬁ
followed in the Portuguese footsteps and although they controlled all the ke
points, Quilon, Cochin, Cannanore, and Cranganore, they too suffered fmnz
heavy military expenditures.

The British for their part did not resort to arms, and ver

of the follies of their competitors, sought to use the 'velvel glyve whonsere
possible. The British, having already a small settlement at Anjeno, about
twenty miles to the north of Trivandrum, now secured a place for ther’nselves
at Tellicherri, a few wmiles south of Cannanore. This was chosen entirel

because of its proximity to the best cardamoms to be found anywhere &ng
to the fine peppers of Kottayam (N. Malabar). As a port it had little to
commend itself. This dates some time before 1699, The establishment of g
French factory at Mahe in 725, only a few miles away, threatened from
time to time the fortunes of Tellicherri whenever the two countries were

at war.

The real demise of the Dutch relates to the growth in the po
Travancore ab the expense of the Raja of Cochin, who had always supvz)zﬁ'tgé
them ; so that when Cochin fell to Travancore in 1750 the Dutch as a power

were finished.

The French threat to the English was effectively silenced with the
yery active support of the local rpeogle; & support achieved through the good
diplomacy of the British at Tellicherri. "And thus by 1761 Britain alone

controlled the spice trade.

The historical period from then on concerns oniy the British and
Indians and was to be the third stage of Furopean intervention.

Looking back to the two periods already considered, first to the short
period of Portuguese supremacy, and secondly to the straggle for the spice
trade between 1603 and 1761, we should note that to all intents and purposes
European influence was confined to isolated spots along the coast. Larope.
ans did nob penetrate. inland, Europeans did not engage in any form of
cultivation or manufacture, nor did they have any hand in actual govern.
ment. The factories and forts which they established were mainly to be
e L ia the north from Cochin to Cannanore. In the south only the British
factory and Angengo survived this period, but there had been others, nota bl
ot Tangaserri and ab Quilon. Both had been captured in 1742 by the

Travancoreans.
The reason for this concentration towards the north is in conformity

) - tribution of pepper culciv.atior.l which fa,}ls off as we approach
g;billlort;.hefxiaﬁlzis we have seen, reaches its finest quality in the reléii)on of

Kottayam not far from Cannanore.
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The factories established by the Furopeans were shared among four
petty chieftaincies; the Kolattiri family to the north around Tellicherri
and Cannanore; The Zamorin’s possession around Calicut; the Raja’s
possession around Cochin and lastly that of Travancore. The success
of the British relates in part at least to their better relations with the local
rajas; the failure of the Portuguese, French and Dutch to their inability to
strike up good relations, and in the case of the Dutch and Portuguese actually
to antagonise the local inhabitants,

The factory sites, while linked to the inland distribution of the much
sought after peppers, cardamoms, and gingelly seeds and of cocoa and areca
nuts, were of various kinds; Cannanore, Tellicherri, and Mahe were open
roadsteads without inland access by waterways; Calicut, Tangaserri and
Anjengo, while open roadsteads, had access, mnland Calicut via the Kallayi
and Beypur Rivers, and Angengo and Tangaserri via the extensive back-

waters.

Cochin in particular was the most favourably sited in this respect,
since it had access to the greatest of all the backwater network, the
Vembanad Lake system, But, as we have seen, its full gcographical
potential was not realised during either of the two periods, because the Raja
of Cochin, to whom it belonged was never strong—being in the first period
very much subject to attack from the Zamorin, and in the later falling foul
of the Trancoreans.

THE STRUGGLE WITH MYSORE AND CONSOLIDATION OF
BRITISH RULE :.—

By the middle of the 18th century Britain was master of the sea trade
and the dominant trader ashore. But her trading posts were like beads on a
string. She had no control of the surrounding country, and her fortunes were
very much dependent upon events within the coastal tract. Travancore’s
expansion northwards has been referred to, and her conquests were com-
pleted in 1762 when, by building a land rampart from Cranganore to the
foot of the Ghats she secured a defended right flank, and ejected the Zamorin
from Cochin.

Petty difficulties between other rajas and rulers continued, but the
most outstanding event was the spilling over into Malabar of the Mysoreans
under Hyder Ali, and after himn his son, Tippu Sultan. This was marked for
the British by the capture of Mangalore. and the use of this place as a base
for Hyder Ali’s infant navy, and by a series of reverses which at time
seriously threatened their hold of the coastal settlements.

The course of the first and second Mysoreans wars are matters for the
historian, but we should note that the district of Canara and its capital,
Mangalore, was to be a base for the southward movement of the Mysorean
army and navy. This plan would have overcome the lack of real communi-
cation along the coastal tracts. In his first attempt Hyder Ali got as for
south as Cranganore, the last remnant of the Dutch possessions in Cochin.

The wars with the Mysoreans, first with Hyder Ali, and then against
his son Tippu Sultan, had two important results; first, it secured British
control over all the districts of Canara and Malabar; that is, the most
affected northern parts of the Malayalam speaking coast. Second, it brought
home to the British the true nature of the country lying inland, and in
particular the very rudimentary nature of its communications,



8 THE INDIAN GEOGRAPHICAL JOURNAL

) The question of inland communications is a featu ich to this da
is of considerable importance. The backwaters from Quri?ovrzhiﬁ the south tz
Calicut in the north, though not continuous had been joined by short
stretches of canal, and boat communication was possible all along. If we
remember that during the Monsoon, traffic by small boats along the sea side
of the coast is impossible, and that at all times inland-waterway craft can be
more deeply laden than those of the open sea, some measure of the impor-
tance of these backwaters can be estimated. In fact at this time the great
bulk of moment went an by water, either along the short streams that came
off the Ghats, or along the backwaters or Kayals,

There were no roads, and land traval along narrow windj
either by animal or on foot. Kerala’s moderngsystem of“;oagll;l%epg&iggsvx?ﬁ
Tippu Sultan’s ‘ gun roads’, built largely during the second Mysore War to
facilitate the rapid movement of large bodies of men, as well as Tippu’s
heavy guns. These gun roads, which were all linked originally to the old
capital of Mysore, Seringapatnam, were developed by the British into a
coastal plain system.

THE PHYSICAL BASIS FOR CONTRASTS BETWEEN NORTHERN
AND SOUTHERN KERALA :—

The period which followed, the nineteenth and twentieth centuries, was
one of consolidation by the British in Malabar, and of the continuance of the
old forms of management in the two southera states of Travancore and Cochin,
The most recent political event was the creation of the state of Kerala already
referred to, and this has, to a certain extent acknowledged the distinctive
character of the area. Nonetheless, as this short description of the region
has shown, there are strong grounds for supposing a contrast between north
and south, which encouraged, at least until 1947, an important degree of
difference in political and econowmic development,

These distinctions are not without a physical basis and although it is
true to say that there is an even stronger series of physical divisions running
north-south, there are important variations between the northern and
southern components of each of these parallel tracts. Basically these
contrasts relate to the frequency and extent of backwaters, which in
the north are confined to a disconnected series of almost ria-like lagoons at
the mouths of the larger rivers; as well as to the move broken nature of the
topography in the northern coastal plains, a brokenness which is emphasised
by the difficulties of river crossings. -

Of the three north-south divisions it is the sea-girt coastal plain and
dunes zone which shows the greatest variation in extent. 1Itis at 1ts widest
petween Calicut and Trivandrum, and narrowest in the region of Mahe,
Tellicherri and Cannanore—all situated on rocky promontories. Although
the coast may be broadly described as an emergent shore line, with on the
geaward side a very gently shelving sea bottom, and to landward, evidence of
raised beaches, and in the laterite hills what may be platforms of marine
abrasion, the wider extent of the alluvial coast plain in Travancore-Cochin
must be related to a gentle but well marked inward curve of the Ghats at
this point, and to the formation of a continuous system of spits and bars
joining the two ends of the embayment. The lagoons so formed
are now in the process of either natural infilling by river action or
reclamation by man. In detail there are however a number of interesting
features, not least of which is the large amount of deposition in all river
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valleys draining into lake Vembanad, and the pronounced ria shape of the
estuary of the River Kallada near to Quilon. But these and other problems
must await a fuller examination before any final conclusion can be reached.
What is certain, however, is the existence of strong alongshore currents,
which at least as far north as Cochin, sweep from south to north. These
are most in evidence during the southwest monsoon and to these must be
attributed mouch of what we see in the present-day coast,

THE CULTURAL LANDSCAPE TODAY :—

The core of Kerala is therefore its coastal plain, and important as may
be the Ghats or high ranges with their forests and plantations, and the
foothills as a zone of expansion for the peasant population, events will in
the end depend upon this narrow coastal strip.

Coastal Kerala enjoys what is perhaps India’s nearest equivalent to an
equatorial climate. The average annual temperature at around 80 deg. F.
has a range of only 5 deg. . on either side. Diurnal ranges of temperature
are only a little iower than the annual range, and the extreme ranges, and
the extreme maxima and minima for all months are almost exactly the
same. A slight seasonal swing can be detected in higher day. and lower night
temperatures during the early part of the year. Rainfall, cloud and humi-
dity are in fact the only true seasonal elements, and their regional variations
lead to climatic contrasts between northern and southern coastal Kerala.
To the north the rainfall regine becomes increasingly monsoonal, with, as
at Mangalore, over 80 per cent of the total rainfall in the months June to
September ; while to the south the monsoonal pattern is increasingly affected
by extra monsoonal rainstorms, so that stations such as Trivandrum receive
less than 50 per cent of their rainfall during the same period. Rainfall is in
all cases high, and increases steadily northwards from Trivandrum with 66
to Mangalore with 129", with the majority of the coastal stations receiving

more than 100",

Th ation which accompanies this climate is luxuriant, but so
great is tlfe ivlflg;;ct of man that veryplittle of an almost contmuousf c;}n_opy ((i)f
green from Trivandrum to Mangalore is natural. To the south of Trivand-
rum the country changes as the rainfall decreases further, and tllle lmpor!k;lance
of the southwest monsoon is now second to that of the so‘-cal_ ed norlt ez,gl.:,
monsoon. Nagercoil, some ten miles from Cape Comorin, receives on yk 07
per anpum. The effect on the landscape of this change i3 most marked ;

istakably Keralan with its high humidities, luxuriant

Trivandrum is unmi ¢ 1
i i -atures ; Nagercoil, on the other hand, is an
vegetation, and uniform tempera g ) 0B b e o

ion of the Tamilnad dry zone type. 1 )
%}1113 ?w%éogsezgzecﬂ‘?:s%onds to the 50" isohyet, and with the separation of thhxs
southern extrewnity from the old state of_Tra.vancore, and bence from the
new one of Kerala, roughly along this line, the cultural individuality of
Nanjanad with its capital, Nagercoil, has been recognised.
. . . o :nadin an
time, one is well advised to begin with Nanjana y
examigj}oﬂx‘f g}fl(if:‘:aral\ea;; cultural landscape, sldnce 1t.§l lcotnhtmsftgrehlgsgi%htwti}gﬁ
istincti ala proper. This study w1 ere
%zg;ﬁ;ie::gsw?ﬁ gg@?ﬂuepnogthwards from Cape Comorin to Cannanore, a

distance of some 350 miles.

NANJANAD :— e Wt
teeply rising southern extremities o e estern
Gha.ts,B%lg]:e%}g: tltlgllisngpgoastal plain of Napjanad is watered by a

e ]
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system of irrigation, begun probably a thousand years ago, based upon three
rivers ; the Paralayar, the Pazhayar and the Kothayar. Elsewhere, beyond
the area commanded by these rivers, tanks are used to eke out the -meagre
rainfall and everywhere the Tamils have given to this particular part of the
west coast their distinctive cultural elements. Villages are compact, small
towns an integral part of the landscape, and everywhere is grown the floral
emblem of the Tamil ; the palmyra palm. With its straight trunk soaring
to perhaps 80 ft., and stiff radiating head of fan-shaped leaves it grows either
around the villages, or in long lines or singly. Unlike the coconut, it does
not seem to require the sound of human voices to encourage it, nor is 1t so
demanding as to soils or water. Yet, like the codonut it enters into every
aspect of village life. Hvery eight or 5o years its leaves may be cut for
thatching and basketmaking, and not so long ago, for use as writing material.
The straight trunk may be used as building material, and serves well for
house construction, provided it is kept away from damp. The palmyra
palm was, uatil the passing of prohibition laws, the main source of alcoholic
beverages for the hardworking Tamil cultivator, and the toddy tapper with
his collection of knives and pots, and the palm itself adorned with pots to
collect the juices from the base of the spadix, were common sights until only
a few years ago.*

Northwards the palmyra is, at first gradually then suddenly, replaced
by the coconut palm, the sure sign of a transition from 40” to 60" of rainfall.
This takes place a few miles to the north of the now silent and ruined fort-
ress town of Padmanabhapuram, once the capital of the Travancore kings,
and a sign that the original power of the Travancoreans began in the more
open dry areas of Nanjanad, and only later moved into the wet zone.

TRIVANDRUM :—

The modern capital of Kerala and formerly of Travancore is
Trivandrum; a city of more than 200,000 inhabitants, owing its present
position largely to the decision to find it as a centre of Travancore
power in the eighteenth century. The old city lies within walls of mud, and
with its fort and great temple, dedicated as was the old state of Travancore
to the deity of Padmanabhaswamy, is in great contrast to the modern town
which surrounds it. With its colleges, schools, administrative buildings and
big modern hospital, it takes on the character of a typical Indian city, but
its hilly site gives it an air of an eastern suburbia, with about as much
coherence to its layout. Yet one cannot help thinking that, with .spacious
views over coconut groves, white painted bungalows, green lawns and the
noiseless tread of people about their duties, suburbia is more at home here
than it is in England.

Trivandrum is a political, administrative and cultural centre, and
while it is now the capital for a much expanded area, still reflects its closer
cultural ties with southern Kerala than with the northern districts. It has
little industry, but is well connected by a railway eastwards through the
Shencottah Gap to Madras and another, recently constructed via Quilon, to
Cochin and Palghat and the northern districts. A little used cunal also
connects it to the backwater system but pride of place must now go to air
and road transport. The road, a late comer to Kerala, is giving a mobility
hitherto undreamed of to the ordinary person, and the red and cream buses

* Even now tapping is permitted, either for conversion into Jaggery (indigenous
sugar) or for consumption as a beverage to be effected fresh before fermentation. (indig

~Editor,
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of the Kerala Government transport system on trunk and local routes now
play a vital role in the life of the country. Air transport, although very far
from being a mass medium, is bringing Kerala into the All-India orbit.
Trivandrum is the southern terminus of an air network which embraces
Cochin, Coimbatore, Madurai and Trichinopoly, and has Madras as its
northern terminus., Where it once took 36 hours to travel from Madras to
Trivandrum by rail, it now takes four or five, and Delhi is within one days
¢ravel. For the executive, administrator and their like, this ease of move-
ment is bound to play an important part in breaking down old isolation
philosophies.

A traveller with some recent knowledge of the Vale of Kathmandu
cannot help but agree with Fergusson’s views, expressed nearly eighty years
ago in his classic work An Hustory of Indian and Eastern Architecture as to the
remarkable and perhaps not accidental similarities between the architectural
forms of these two widely separated parts of India. Temple architecture in
both places seems to have been derived from some common source, and the
use of wood and the pagoda-like shapesso frequently employed, are unlike
more conventional forms of Hindu architecture. It is true that in both places
the more conventional forms are to be found, for example in Trivandruin,
the great gopuram of Padmanabhaswamy, but these appear almost alien in a
country where fine woods abound and skills in wood-working and carving are
a national heritage. It is unfortunate however that one’s curiousity cannot
be satisfied ; temples are forbidden to the malecha.

THE ENVIRONS OF TRIVANDRUM AS A TYPE STUDY FOR
SOUTHERN KERALA :—

Southern Kerala, old Travancore State, has preserved many of the older
ways ; its comparative freedom from the old spice trade influences its freedom
from British control and its comparative isolation all helped to give it this
distinctinctive atmosphere. Nonetheless, at least part of the credit must go
to the landscape itself ; for as green and as lush as it appears from the air and
the ground, it is not in practice an easy area to develop. It presents a
fragmented pattern of low laterite hill and narrow flat-floored valley ; and an
alternation of fertility and agricultural possibilities perhaps ideal for the
peasant working for a narrow market, but not something which would
encourage large scale development of commercial agriculture. The laterite
hills, flat-topped where the low coastal platform has not been fully dissected,
are everywhere steeply sloped, which can give rise to a pyramidal shape.
The alluvial valleys, narrow and winding, are in marked contrast. Their
soils are brown to black, and their floors represent a sharp break of slope at
their junction with the hills which fall down to them; a sharpness and
flatness no doubt increased by the cultivator in working over the land for
paddy cultivation.

These two elements, hill and valley, represent two basic environments
to the human cultivator and inhabitant of southern Kerala. The hill with its
freely draining soils, steep slopes and outcrops of country rock, isused for
cultivation of tree and root crops. The hills are perennially green, and
beneath their canopy twist and turn the roads and tracks connecting houses
and small settlements scattered about the hill-sides. The alluvial valleys are
by contrast, deserted ; except for the workers with their bullocks and ploughs
in the paddy fields. Here too the seasons are much more in evidence; the
rice as it grows passes through its distinctive hues of green to the stubble
yellow of the aftermath; The fields pass through their phases of flooding



12 THE INDIAN GEOGRAPHICAL JOURNAL

and irrigation, and at night are zones of quiet stillness and darkn .
around with pin-points of light from houses, and th e85, ringed
and animal life. ° ’ ¢ gentle murinur of insect

The Trivandrum ares exhibits many tvpic .
contrasted but complementary landscapes }(;f ggén&lp:é(g;l I;Lexj‘ds()f tg esi E}WS
gardens, but before giving a description of them it is necessary anf oy 181
Keralan houase ; the focal point for all these activities, and go y fe elr to the
nected in all manner of ways to the country side that it would b ?ﬁfﬁy con-
imagine a more characteristic landscape element, ¢ difficult to

THE KERALAN HOUSE - THE TRAVANCORE TYPE .

There are many variations in the basic ty .

the description which follows i intended to gg‘Se(;f gx?;zgic:tj house, but
ideal house situated on the edge of a laterite hill, close o the\meg(tis of an
for surveillance over it, near to the valley stream for bathing ';nga Yhi}eld
and on a s;te_thh a good water supply from a shallow well TQW“"S llrilg,
stream, if it is not already flowing close to the onter edges of th elxlra 8y
floor, will in all probability have been diverted to one or both .(f a l%vml
valley ; a measure which not only increases household comfortsslb es oht,he
glsq prowdfefs ts}x)on;}qnﬂodod _control for the paddy fields against e:’tceust; v;m.lt?akll

i 0 e hi 08L exc :
di; 2}1)1;%& s during the monsoon, and a system of irrigation during

The house itself will be protected )
traditional manner by a palm thabgh roof se?yagoégugh:v%l'utopped in the
wooden frame to protect it from the damaging effects of r&' onFa, simple
when protection against marauders was an 1mportant consid:;'nf;i Orﬁnerly’
may have been protected by a thorn hedge. The entrance meuOl{l’ the wall
to the house consists of a gate with over it a triangular roof ; rg _the wall
style to the lich-gate of an Eoglish church. A path, or ev ;1% { similar in
lead down 6o the stream. The house roof is hipped ' and the % adder, will
main roof slopes are continued out over the ’ e ridge pole ang
ends, giving an almost South Sea Island look

This distinctive device is unsed for ilati .
opeuing so left is commonly filled by a aeuca‘ég?;dgﬁd &:cdr the triangular
house wall is deeply recessed to form a verandah and with _teen: The main
house is protected from the effects of sua and rain, Shad 1t8 wide caves the
important consideration, and planted as they are deép Wi“hii Egems to be an
houses are difficult to see from more than a few yards off The g'arden zone,
forws an integral pars of the house, is however an eXce;;tion efyard, which
dried the produce of field and garden. The noonday sun strik 6803 on it are
it through a clearing and its carefully smoothed mud and dung € own upon
a clean insect-free surface upon which to produce and to WOl‘E c:;Or provides
fibres from coconuf husks. al remaving

The room within the house are various, but mo N
room, a kitchen and a general room ; lean-to additioig ;Z'gl ;g‘c"’lude 3 guest
feature. In close proximity to the yard and within sight of the ailcommgn
be & small catle-shed, open ab the sides and thatched ; g capstan oil ouse will
its own palm thatch roof ; haystacks built around palm tranke Presﬁ with
trame for firewood and a well. Northwards toward and be ohdpeé ?ps !
houses are more commonly of two storeys and tiles are more Z\,n rall alicut,
The use of tiles was in fact at one time restricted to Brahma% l;n%o}‘;vgseerg’

upper part of the two hipped
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whose honsas were (and still are) sowewhat grand affairs ; especially if the
joint family happened ta be a large one.

The poorer class houses of course will lack many of these amenities
and the simplest house will be enticely of palm thatch, It will nontheless
still reflect 1ts Keralan origin.

THE GARDEN CROPS OF THE LATERITE HILLS:—

The key garden crop is the coconut, but its cultivation on any scale
is limited to well watered coastal sreas; the best moisture coming from
ground water in gentle movement. Hence, water collected on high ground
and percolating downwards, or water which is Fassmg into the sea through
gand dunes, or through alluvium on the side of river valleys, is ideal.

The great bulk of the coconuls in Kerala lie within about fifteen miles
of the sea, and an average acre should support about a hundred trees. They
live for about sixty or more years, and_begin to hear nuts at the sixth to
tenth year after planting and will continue to frait up to the sixtieth year,
giving greatest returns between ten t0 thirty years of age. The yield
generally lies between sixty and one hundred puts per annuw, and these are
taken during the months January to June. The tree is a cultivated one, and
during its formative years in particulsr requires constant attention if good
yields are to be expected, which some think explains the scattered nature of

the Malayali settlements.

The uses to which the products of the coconut palm may be put are
well known ; the tender or young coconut provides s refresing drink, the
kernel of the mature fruit can be eaten or may be crushed to provide oil : the
hard shell may be used for making drinking cups, oil lamps and the like, and
when burat gives a high grade charcoal which may be used for paints or for
manure ; the fibrous rind of the nuts, known as coir, issued for the making of
matting, ropes, stuffing and brushes; the outer pith (all that remains after
the nuts have been husked of their coir) forms a useful manure for the fields;
the leaves can be split for a thatching material which is claimed by many
to be superior to tiles, both from the points of view of waterproofness and as
an insulator against sunshine ; the leaves provide fodder for elephants and
from the mid-rib of each leaf are made brooms, brushes, etc.

The trunk of the young tree, becaunse its heart is soft and spongy, can
be used for making water pipes; the wood of old trees is used as a building
material: finally, like the palmyra, the coconut palm can be made to produce
toddy which can either he drunk or converted into sugar.

In the laterite zone in particular, large numbers of areca palws are
grown and these will thrive at greater altitude than the coconut palm. The
areca requires even less attention. The main product of this gracefu) palm
is the nut from which is obtained the main constituent of paan - the arecs
nut being the nutty part of this concoction. The areca leaves are burnt and
provide manure, and the sheath which covers the flower can be used for
making vessels to hold water, and for cups, dishes, and even small umbrellas.

An important source of food is the plantain, and although it grows
best in alluvial soils, it can be grown in most places. The plantain, which
belongs to the banana family, is planted in shallow pits in the laterite, and
can be made to frait for up to twenty years, providing each yeat’s growth is
cnb.back. The fruits are ripened during the cool weather season, About five
hundred plantains can be set to the acre, and each plant can yield as many &g
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two hundred to three hundred fruits. The leaves of this plant

dbisposable_axgd hylgiekxllic r;I)‘lg,be for eating purposes, and pgrtg ofntilzes?eﬁecf;ﬁ
e woven into a cloth. e plantain garden is f i

a fence or a low wall. P 8 19 ftrequently enclosed by either

Another common tree is the jack fruit, which ga ~ ihe i
. ee 1 | rutt, part from its timber
rovid rce of w i '
Ehe i :is;] :Jtzou.zce of food in its fruit which hangs, like the coco, pod, from

Northward from Trivandrum the pepper vine i ing ivvli
round-the lower parts of tree trunks. bepper wine s found, growing 1vylike

Among the remaing trees which must receive attention i
nut tree. It is not indigenous to Kerala, but wag br&fgh‘,f i"‘;lelfaisktelzlw
Portuguese from Brazil, The plautis ideally snited to the local climatsza 3
335 become alt;lEOSt a "‘ﬁfdfl% some PIM*'S; greately impoverishing the soil :Ed
iscouraging the growth of better plants. It is al :
cularly active biting ant, P S0 the haunt of g parti-

In recent years the cashew nut has beco i .
international trade, and around Alleppey, Quilon ;1:13 %‘;“‘éﬁgo;‘;ﬁ?gr,ltetﬁ of
been established for shelling the nuts and grading the kernels SOIe}i ave
the labour and so expert the workers that a large tonage' of ug ﬁlﬁ is
cashew nuts are imported each year from Africa for shelling and :’ ; ed
and tl?len re._exportedh lHow};aver, in the last five years or so Africa,rgl 12},135;.
ﬁ?ﬁ?nisf risen much less than those of Kerala and this trade is tending to

Various other crops are grown in and around th Lo
pulses and edible roots. The most important of a.ll,t a‘; ‘%a;;&fitiahliléi ; ignl'g;nsa
sing in acrege, is the tapioca plant. The root was brought into %heycounfa'
within the last hundred years, and it is of special importance to the lat '-'t
zone, in which it thrives better than anywhere else. I ig in fact as f)r]t_e
tute for rice, and offsets the lack of paddy in areas withous or fa,rlf] i
alluvial valleys, and is used especially by the poor people. Sweet ota?m’
are also grown in the laterite areas, buf thrive best in the better clal,)ss so?fss
This provides some idea of the character of the laterite hills, and ag

one can see, it provides a pattern of stimulus and response. which ;
the most characteristic feature of Kerala. ponse, which is perhaps

THE PADDY LANDS:—

The paddy lands within the laterite hill zone are part an '

the economy; that is, while in Nanjanad one finds pa.ddg' cultifagg::eégé
addy villages, here paddy forms only one part of the agricultural system
The most stnl_nng difference between paddy, and tree and Tooh opon
cultivatian is in the use of the plough and bullock in the former
The laterite hill is the scene of land labour with hoe-like instrumentsg,
whether for tree cultivation, root-crops, or far the grain. The next;
contrast is that the paddy lands of the alluvial valleys, indeed paddy grown
everywhere, has a much stronger seasonal basis. The rhythm of tree and
root cropping, while possessing a certain seasonal tendency, is much more
spread out, and labour demands for croping and planting, etc., are not
squeezed into a few somewhat hectic weeks. The agricultural tenor of he
alluvial valleys, on the other hand, is more in line with the normal attern
of activity to be found elsewhere in India; except of course that ere ig
much higher proportion of double cropping,
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The agricultural year so far as the paddy is concerned relates basically
to the rainfall pattern. After the harvest, sometime in December or
January, the lands are usually ploughed and left thus until about the middle
of March, when they are ploughed again, to be ready for planting towards
the end of April when light rains begin to occur. The fields in this case
will not be flooded until the rice is about one foot high; that is, the crop
is well developed before the main monsoon rain occurs, and not after, as
many parts of India, where there are no preparatory showers before the
burst. The crop is harvested in September, but the harvest may continue
until November., The second crop is sown almost immediately after the
first and is much less dependent upon rainfall for its development. Hence
in the lands one finds the field channels serving a dual purpose—drainage
and water control during the main monsoon season, and irrigation in the
second. The crop is more likely to be transplanted from nurseries and
sown before the first crop is harvested. In addition the land for the second
crop is first puddled, and then levelled by means of a levelling board drawn
by water buffaloes or bullocks the peasants standing on the board to increase
its efficiency where necessary.

Transplanting takes place when the shoots are aboutf one foot high,
and thus, while the first crop is not flooded until the rice is one foot high,
and for the second crop the field is flooded from the first, effectively there is
no difference. Ia both cases manure is used, and here we note an important
relationship between the laterite lands and the valleys. The laterite hill
provides large quantities of leaf manure and ashes, and thus the amount
available depends to a large extent upon the existence of woods and trees;
increasing population and deforestation for the making of gardens therefore
leads to a decrease in the amount of manures available.

In these agricultural operations there is, as usual, a division of labour
between men and women—the men in general being responsible for plough-
ing, weeding and sowing, while the women undertake transplanting, weeding
and mnch of the harvesting.

A third crop may be obtained from the field, and will usually consist
or either gingelly (from which oil is obtained,) or a root crop. The amount
of labour expended upon this crop is very liitle. The system of double and
treble cropping in the laterite hill area is known as Nilamkrishi.

Much less frequent than either garden, or, as it is called, Purayidam,
and valley paddy, or Nilamkrishi, is Malamkrishi, the cultivation of laterite
hills; the land so cultivated being called Chertkals. Basically this system
seems to be a remnant of shifting cultivation, and even today when the
period between sowings is seldom more than six years, the shifting system
has become a long fallow system, and is still partly pependent upon burning
of the cover. The ground 1s seldom cultivated for more than two years in
succession. Grams, pulses, and dry paddy are sown and on the flat hill tops
the plough may be used, but frequently the work is done with the hoe. The
method of cultivation and its general pattern is similar to the chena cultiva-
tion of the dry zone of Ceylon.

Certain of the lower parts of the alluvial valleys within the Trivandrum
area and along the laterite zone, are in fact flooded from June onwards, but
in certain nreas not until January are they clear. These areas are best
considered as being separate problems and since they are far better developed
to the north, these will be treated in detail later.
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THE FISHING COMMUNITIES :m

Near to Trivandrum and indeed
_ an along all the co y
?;erssl'lj“ fishmg communities, which are today veryasftre?]fuegﬁml& tl}ere
eligion.*  Not a lot is known about the seasonal activitiesyof (ﬁlgg

people, but from a simple in ti i
tance. The fishermen ar% us:z?l?; l:?itl%ﬁh following itews are of L por-

Lt WHO L 5 ,and who gives the ar
10 return for their work, The wmethod of catchi%g the ﬁ:gi:fsr%getﬁit;lheoi:tﬁ?

means of seine nets, which are laid into the seg f
. , ' rom ]
gﬁi’fi‘i”ge&?s}mm by all who can be mustered, Tlslgmxilu?ﬁ%itr.s g‘fheblcl)?zs
Stroteh as f&ro m%klxly hundreds, since at certain spots on the sandy beach tﬁ v
streich as as the eye can sce. The fishermen are most fre y " €y
ge settlements; the village of Kovalam, for example, suppliesq%i?vagzi;trﬁ

market. The fish is rushed i , ;
of porters. ed, as 1t were, to ln&lkeb, 1n baSketS on the heﬂ:ds

The nets are made locally, though th
of specialists; fishing slackens off dgm:iné3 E}?gtfngh
too rough, and moss of the fishing is done during th

It should be mentioned here th t the 4 i
(f)ne practiced the Worlq over. The ﬁ:h ll?:y rr:;]zsgoise Ouf I(Tilr;kmg et s the
urther north some of it is dried and bts are st and

: resery . :
to mechanise, and modernise fishing pin ﬂll;:g. szatjis:e.mpts are being made

fishing methods, or by better distributi ; either by improved
introduction of refrig};mtion. tstribution and preservation Including the

emselves are the work
nsoon when the seas are
e early morning,

Travelling northwards from Tri

! ards ivandrum along the mai

i{ggt?&%?,os;om}f rtn}rllety ]rnlles journey, the landscape cgnsists e:;gn:i?ﬁ? g%
p what Das already been described; the road following ‘the‘ lo)"ver

platform of the laterite hills. Th i :
gervice clusters and isolated roa,dsideehgggggsswn of embryo villages, social

: o , nd everywh i
standing or sitting heside the road mil ang everywhere people walking,
The road twists and turns, and the cllegraf/tiil;v il I8 the order of the day.

is the exception,
KOTTAYAM AND KUTTANAD :(—

Kottayam itself is a large centre, a i :
and has for long been a centreg for what ;rznli;;?;i aagapslti!a%f aéﬁe?t’y. rajah,
sect who were converted to Christianity prior to the comﬁiin of tﬁlSt%nS, a
guse, perhaps as early as the sccond century. Kottayam isga, distr'et; i
but it derives a great deal of its importance from jts position as thI? centre,
place for transport moving along backwaters and a road which 1 § meeting
Ghats in the direction of Peermade; atown which lies near to ?ﬁ s up the
Reservoir in the_Cnrdamqm Hills. Peermade is s centre for the t e Periyar
and is of some historical importance because it was here at the G,eEL m‘dustry
Gardens that tea was first grown as an experiment in 1864, C overnment
had already been established near here - Coffee eatates

. in 1862, -
from Kottayam to this place was built to serve %‘1?: tzga%l&%;ch leads u

have grown up since. At present in this digty; tions Whicg
of tea,g. present in this district there are about 10,000 acres

Within a mile or two to the west of Kottayam, one strikes th
e

alluvial and sand tract of the Kerala backwaters, If the laterite hijl]
U JS are

——

* Also Christians, mostly Roman Catholics— Editor, I
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the backbone, the alluvial and sand tract forms the flesh and arteries of
true Kerala. Some general remarks concerning them have already been
made, but here, within a four-sided figure, narrowing to the north and
bounded by the towns of Kottayam to the southeast, Alleppey to the south-
west, and ending in the north at about the position of the old fort of
Cranganore, first established by the Portuguese, lies the most extensive
tract of backwaters, dunes and alluvium anywhere in Kerala.

The whole area is of considerable geomorphological interest, and
while no proper study has been made of them, the following notes might be
of interest.

The Keralan coast consists essentially of a coastal sand dune belt of
varying thickness, behind which lies a zone of lagoons and alluvial flats.
Here, in this particular area, the zone reaches its maximum width of about
22 miles and is large enough to be considered a separate region, with its
own morphological and human problems. Elsewhere the width of the
belt, defined as being that part between the shore and the seaward edge of
the laterite hills, varies from zero on headland, such as those at Trivandrum,
to two or three miles. In these areas the lagoons are long and narrow, and
while they are comparatively shallow, as are all of the lagoons or kayals,
the amount of active infilling by fresh water streams appears to be little.
This type is best seen between Trivandrum and Quilon.

In the next section, partly owing to the gentle seward swing of the
dunes and a pronounced inland swing of the laterite hills the lagoon zone,
assuming that originally the whole area was once a continuous stretch of
water, reaches its maximum. At present roughly half its length is occupied
by a lagoon, Liake Vembanad, while its southern extremity has been infilled
by river alluvium,

The rivers which enter this southern half enter the lagoon through
what can only be described as ap active delta, and in such a way as to make
a sudden turn towards the north so that the southern shore of Liake
Vembanad consists of a number of minor estuaries. It is noticeable that
these southern streams are the most important of all the streams flowing
into the kayal. During the monsoon season the height of the water within
the kayal, especially to the south can be as much as four feet above
level. Thus there is ample scope for the creation of new land lying above
sea level, and, apart from the monsoon season, high enough for reclama-
tion. The monsoon high water level within this Aayal, and to a greater
or lesser extent in all backwaters in Kerala, accounts for the flooding of
much of the lower stretches of the alluvial valleys between the months
June to September.

The Vembanad is notable not only for the extent of alluvium now
occupying its southern eund, but for the width of the dune belt along the
coast, reaching nearly ten miles at its widest, and for the existence of
relict dunes on the landward side of the lake. The latter, especially in the
central part, reproduce in micro-form, the normal features, that is, a dune
line and within it an alluvial zone. In view of the pronounced evidence of
the dune coast from Quilon northwards being a compound spit with a series
of gently inward curving laterals, it appears that this inner line of dunes
may have been left stranded, as it were, by the northward prolongation of the
present dune line, The northern extremity of this dune area is itself divided
into an alternation of sand and alluvium,
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Today, especially with regard to human activi

3 . ! 3 Ct

divide the area according to whether it is dune or IZifgizigﬁf cgzerglﬁ%?lllg
note hOWever, that the term dune should not be taken to indicate a series of
anything more than gentle swells of only a few feét: Interconnecting

h . . . .
2ivee:s;k'mle, both within itself and to the laterite areas, are the kayals and

Thus, on a run from Kottayam to Alleppe i i

! on
sequence the various stages of development o%%h}; a,llevil;l laélzzlgs tgnsef?:olnrnl
Alleppey to Cochin the contrasted scenery of the sand spit zone. Once again
there is a complete contrast between two areas. ' €

There is between Kottayam and Alleppey 3 i
both terminii there is a well-established ]a,n%%n)é st;v;;.er Bl:i'aéte zx(?;z;c%r%n%igg
between both places. The barges are of traditional construction [;nd Eheir
double ends and curved prows are most graceful. They are either poled
along, or they may be helped along by means of rudimentary sails of woven
palm. Like all the boats plying within the backwaters, they are of sewn
constructions which, though 1t may seem primitive, provides a carvel built
boat not subject to wood rot in the places usually occupied by nails, that can
most conveniently, be dismantled periodically and resewn and ;'ecau]k d,
Fairly large boats are made, up to sixty to eighty feet in length - thes e
true barges and are only found in and arcund the ports. g1 Hese are

The first stages of the journey run through i
o £ : i alluvial i
reclaimed and put into service, and like the oldg re]clain;zd ]:;le%i il{(})n}gu::)ncee
are cris.crossed by an irregular pattern of dikes and channels Seen frgmy
above, the landscape shows a ribbon effect; the streams and ln,rtiﬁcial cuts

wind through the alluvium, with on either dike a narrow band of settlement

. a .
B:ilrgytlﬁeeisé:.n very small gardens. Between these bands of green are the

The system of paddy cultivation here is very distincti

- . b
found in very few other places in India. Ifis not 3;01112(11%31;?];2, ax;clilgpersoll))aelﬁg
of Bengal where one would expect to see it; since here too there is the pr
blem of annual inundation and of alluvial growth. pre-

The Vembanad alluvial area forms a distin
known as the Kuttanad, and the rice lands in this
‘l;elm(da,ms. ']ﬁhe system (gf %ulgivaation depends on pe

ikes, or who can get at the lands from nearby patch : '
both groups lead a semi-aquatic life. MovemZnt? ca.nei,a,gfa %aZceglglI(l)%d’ aﬁ]ld
dikes, for example, but it is restricted. For purely local and pergson ?
movement, and carriage of small items the canoe is used. At scatter &d
intervals, there are what could be termed canalside shopsand tea houses t}e1
latter since the advent of prohibition becoming more and more of g sé i ?
centre and meeting place. cia

ctive sub-region of * pays
district are called Punja
ople who either live on the

Returning to the question of Kuttanad cultivation one i
the problems of land use bere under four heads; excess wa,zg?,y ?e?d?a:fﬁ
exhaustion, and water deficiency. In the older portions of Kuttanad th
lands drain naturally after the end of the monsoon, and from Se tel,nbef'
onwards the land can be worked. The levelis controlled by that in It)he lake
and canals, and as one progresses down toward Alleppey, the ease with which
the paddy lands can be drained off naturally and the “period during which
it is free from flooding diminishes. Formerly the extent to which these
lands could be properly controlled was related to the area which was either
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drained naturally, or which could be drained by Persian wheels. Early in the
twentieth century the steam pump was brought into use, followed by the
diesel, apd of recent years, the electric pump, linked to the grid system, has
taken over most of the work.

Hence one finds nowadays that there are extensive areas of new settle-
ment, which stand out from the older areas by their comparative newness
and lack of trees and settlement. The whole aspect is one of a tropical
Fenland.

The flooded fields become the haunts of fish during the monsoon, and
it is a common sight to sea men and women, waist deep in water, netting
fish, and one seldom sees a pump outfall without its attendant net on the
canalside. The organisation of draining depends also upon the creation of
main and sub-dikes. The main dikes line the main channels, while the
sub-dikes divide the area so enclosed into smaller units or fields. The dikes
are constructed of wattle fencing and from mud taken from the channel or
nearby field. The fields, especially in the newer reclamations, are very
large, often more than thirty acres in extent, and this is in great contrast to
what is seen elsewhere.

Weeds, which grow during the flood period, must be removed, although
after the first reclamation these are much less troublesome. Nonetheless,
they are a constant menace.

The soils are almost entirely derived from the fine silt drawn from the
laterite country, and while they will give excellent crops for a few years,
fallowing must be practised to maintain fertility. However, since each field
is bounded by its own dike, the fallow fields serve a double purpose since they
can be used as storage tanks for water which is released into neighbouring
paddy fields for irrigation.

The salinity of the water in the Vembanad lake varies with the seasons
and soon after the end of the monsoon, the water of the lake tends to become
brackish. Hence, it has been obvious in recent years that a weir to stop the
inward movement of salt water would considerably reduce the risk of
salination and increase the area of potential paddy lands. A scheme recently
approved and now in the course of construction, is intended to provide for
tlllis. The parallels between this and the Dutch schemes in Holland are
clear.

A regularisation of this form of cultivation would enable this kind of
activity to go on without as many dangers as in the past; a more certain
start could be made, salination could be guarded against, and above all,
sudden rises in the water level either within the fields, due to sudden rain
showers in October or November, or flash floods in the canals and water
courses can be guarded against. Still, the gamble remains and the cultivator
is liable to have to harvest his paddy from boats.

) The bottoms of the canals and backwaters are in places floored by fine
silts and the shells of animals. The local people dive for both, and the shells
are used in large quantities by a modern cement factory recently installed
not far from Alleppey.

ALLEPPEY :—

Alleppey is not naturally connected to the backwater system,
but the existence of calm water in the lee of an offshore mud bank, by
encouraging the use of this particular section of the coast, stimulated the
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construction of a canal through the sand belt to th

local explanation for this calm water is that oil re?ezzggva%gstlﬁzy&%% b’gl};g

flattens the swell. The oil, if such it _is, could be a decomposition .product

{ﬁzngo?lt;gxegflzgoon vegetatloﬁx, fogce;i seawards by hydraulic pressure during

e e monsoon when the level of Liake i

level. Whatever the cause, the slack water oppos‘i;?nt}z)mzl&&l‘lie r;)sees ztf)f(g: Egi

%nly year-round anchorage for ships between Quilon and Coc iny The mud
anks migrate from year to year and it is a part of the duties of the harbour-

master at Alle to indi . h
pole, its exact%%i:iytign‘.ndmme’ by means of signals displayed on a tall flag

The canal linking the town to the backwaters bi i

arms form the axes about which the town is or?eital,)i:gg rca{‘%se a‘nodrt;l t?ttswl(i)?
c%fnsxsts of a short iron pier, and goods are moved out to shi .f stand'i

g shore via hand-pushed railway wagons and lighters., A walll); alon lthg
banks of Alleppey’s canals makes one aware, perhaps for the first time gf the
industrial character of Kerala, and of the dependence of its industrie’ upon
tree crops, hand labour and overseas markets. Alleppey itself first o e;egpfon
trade in 1762, has many European owned warehouses, and besides bopat r ir
and similar activities is a centre for the manufacture of coir mattin e(fa{rl
pressing with tile manufacture found in the south in the vietnit 1 gfan 'lm
and in the north, near Calicut and Tellicherri. Bails of coir yarn gng mehon
of freshly dyed coir mats are a common sight along the canal banks niches

THE AGRO-INDUSTRIES OF KERALA :—

The industrial character of Keral i i
products, and until recently could be ;rgugzgmlfndgto?wétshei%gculﬁgprat‘;l
the indigenous npative crafts supplying the local market, and secusd’
European enterprises utilising local materials, labour and skills in (1)3!}11
manufacture of products for the world market. A third stage, the int -
duction capitalistic enterprises for home consumption o%d,s may rg-
traced to the Basel Mission which, during the 19th centutyg estab{?%lyd'e
Malabar and especially at Calicut, tile factories, weaving mills, and iirft' g
presses. The influence these have had upon local capitalists es ecli)all e
tile mqnuf&cture, partly accounts for g tendency for the’ ogv dY -
industries to be concentrated in northern rather than southern B?erale;- Hven

The characteristic feature of all local industri i :
dependence upon hand labour. Even in such Europ::nt%%\?ge?,ag?iwn?ver’ “3
factories as deal with cashew nut, coir spinning, etc., most of the an;}{gq
done by hand or by simple hand driven machines. The accent u ov{'loil xg
labour partly accounts therefore for the very heavy concentration gf 0 a,{:
tion along the coastal tracts. Thus, mechanisation could, under %e‘r’? 8-
circumstances, represent a very real threat to the local POPUIa’.tiOn, ain

The types of industries found cover a wide range iviti
pentry, pottery, basket-making and weaving, bidi mga,ki(r)lfg a‘é:&‘é;?f,}kqar'
ghipbuilding, net-making, mat-making and so on, Noéthwards fmg,
Alleppey the most outstanding is the coir industry. Whole families "are
engaged in extracting coir, a process involving steeping the whole husska‘?‘3
water for up to two months, stripping the husk from the kernel, beatin t];n
husks with short sticks to remove the fibre, and finally twistin,g the] gb .
into yarn. The last stages are done by women at home and in fa,ctorirezs
The sight of a hundred or so women under one roof working simple hand

twisting machines to produce coir yarn for export i
days of the Lancashire cotton industry. porty recalls o mind the early
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ALLEPPEY TO COCHIN - THE SANDY LITTORAL:— .

The main north-south road and the railway to Cochin from
Trivandrum swing away from the coast to follow the laterite hill zone and
the eastern shores of ILiake Vembanad. In doing so they isolate the
shoreward sandy littoral at the point where it assumes its greatest width
and geographic individuality. This little known area with its verdant
canopy of coconut palms, is an area of considerable difficulty, with most
of its surface covered by a gleaming white sand, and with only a few
strips of alluvial soil between parallel sand bars. On the other hand the local
peasantry have shown much ingenuity in overcoming these difficulties by
making full use of a water table which, during the monsoon at least, ig never
more than a few feet below the surface.

The sub-surface water in slow movement toward the sea provides an
almost ideal enviroment for the cultivation of the coconut, and this area is
one of the most important sources of coir in the region. Provided the
plants are set in hollows filled with compost, a mixfure of cow dung, coir
waste, ashes and rotting vegetable matter, the effects of the sterile soil can
be offset by ample water and high temperatures. Thus without achieving
high yields, this area produces a wide variety of crops; among them sago
palm, jack fruit and even tapioca. The cuitivation of rice poses greater
problems, but has been achieved, with effort.

The method invalves digging shallow but extensive pits 50 as to reach
the water table, and piling up the spoil into great mounds of sand. Since the
water within these depressions fluctuates with the seasons and salinity is a
problem at the low water stage, the rice is planted on small mounds within
the depression at the beginning of the raine and transplanted as the rising
water table and surface rains freshen the water.

The population of this area is surprisingly high, but its standard of
living does not appear to be as high as elsewhere in Kerala houses are not as
well made, and the economy appears to be very dependent upon coir making.
The provision of a good road along this strip, which with the coming
abolition of the ferry north of Shertalay, will provide an unbroken through
route from Alleppey to Cochin, should help to rescue an area which must be
one of the worst in India affected by elephantiasis. The seaward edge of this
dune coastal area is marked by a series of small fishing communities, while on
the landward side run the backwaters and intra-coastal canal to Cochin, At
one or two places the canal has given rise to small villages, and it continues
to be a cheap outlet for locally produced coir.

COCHIN :—

Cochin has already been mentioned in connection with its Syrian-
christians, and one of the features of Kerala, striking to those familiar
with the rest of India, is the frequency with which one sees _Christian
churches and the peculiarity of their architectural forms. The designs were
either originally Portuguese or are recent copies of Portuguese models,
They are almost universally white painted and as a consequence stand
out a8 a characteristic feature of the landscape. Some, principally those
dating from the 16th and 17th centuries, are 'arghltectl_lml gems, still
possessing the original, and sometimes almost horrifying, relics and statuary,
and a profusion of brightly coloured images of saints and the Virgin Mary
make it easy to understand why da Gama and the Malabarese each thought
the other to be members of their own faith,
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Cochin marks the present outlet of Lake . "
on the south bank of the narrows through Xﬁ?;ltl)a?gg’ 12‘11](2 ﬁtrs position
the sea, m;d the access wbxch this lake allows to central K ‘&lms nto
Cochin its importance. It is, furthermore, the only land-lo ke:i& ﬁ oar
anywhere between Cape Comorin and Goa. But even g sit:a r; et; harbour
origin, and hence Cochin really owes its,beginnings foac clolés. tB»Ve an
1341, which cut a way through the sand bar at this poigt- ic storm in
this Liake Vembanad had its outlet further to the north in g ].Ez)l‘ii?ct);]gugg

with the Periyar River—wh i ;
Cranganore, y er—where 18 now sited the old and dead port of

The term Cochin is very loosely used scri .
four connected settlements. C};cbin, :Zt the p;gsgggctﬁrguwk?%g are in fact
inside the spit, round the corner, as it were, the Indian porggof Me sémd-spn';;
across on the other side of the backwater lies the historic la preborl
Cochin State, Krnakulam, and between it and Cochin-Ma,tt?a Cﬁpu}a[ of
new settlement of Willingdon Island; each possess diStinctivnchen' the
and functions. In addition, a fishing community lies c] ¢ characters
northern side of the passage at Veypen, close by on the

~_Cochin is the Kuropean quarter, and in it
shipping offices and Kuropean-owned warehouses, by
European ships increased in size and were unafﬂet
the construction of the new Cochin harbour j
thirties, large boats had to stand off and w
lighters.

are found most of

t from the time Whlgg
o0 enter backwater until
n th'e nineteen twenties ang
ere discharged and loaded by

The old town is today laid out round a e .
vicinity are many well-preserved seventeentlzf1 a(ﬁg Séligmz'en;vmhm its
Dutch houses built with only twe concessions to the new envi century
thick walls and simple wooden awnings over the window H%lﬁonment;
encloses & tree-lined green, to one side of which is a chur hs' (P & square
foundation in which da Gama’s body is said to ha,Vecf ot Portuguese
resting place. ound its first

Mattancheri still functions as a port for co -
down the west coast and here alsopcountry lﬁ%gﬁ,ﬁ %‘g“rsem,'ngdup and
settled the remnants of the Jewish community alread paired. Here
Erpakulam is to a certain extent a porb, but its main funzt. mentioned.
those of administration and education, Willingdon is situlogl%a.re still
artificial island; the product of a long mooted scheme to tUrnabgcth' an
a modern port, which required the cutting of a deep channel throy Lﬂ into
the backwater across the bar, the bringing of the railhead from Ernga,k l]Dt;o
to the newly created Willingdon Island to give direct access to the bu ag;
and wharves on the island, and the conversion of the Ernakulam r .?rt 8
to broad guage, thus connecting Cochin to the rail net. allway

The scheme, started in 1928, was completed soon after th
of the last war, and by bringing modern ships to the backwa:erougll-)oreak
a new lease of life was given to the town of Cochin. The port, it mper,
be remembered, was created by the breaching of the Veypen spit s f““gst
breaches in the neighbourhood of Cochin could now be disastro’us Tﬁr
risk is there, and a breach made not long ago was only sealed with difficult e
To understand the reasons for these breaches we must recall that du,inY.
the monsoon the level of Liake Vembanad can be higher than sea leve‘lg
Consequently the outflow of water through the Cochin passage is frequentl}
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strong enough to overcome the flood tide, and breaches can thus be made
as a result of inward as well as outward pressures.

The backwaters near to Cochin, and in particular in and around the
assage, are noted for a peculiar method of fishing, often referred to as
eing Chinese. In fact the raising and lowering of nets into the sea by

means of a jib does resemble a Chinese method, and the introduction of
such an apparatus would not be hard o explain, since therc was, until the
fifteenth century, a regular trade between Cochin and China. It has
been suggested, however, that in fact this method was introduced by
the Portuguese, and its existence solely around Cochin confirms this view.
An exactly similar method is also found in use to this day on the Danube
in %ustria, and on the west coast of France, as well as in Portugal
itself.

TRICHUR LAKE AND MALABAR :—

Northwards from Cochin the Vembanad backwaters narrow and
terminate near Cranganore at the mouth of the Periya_ River. Backwaters
are found north of this, but none can be compared to Vembanad. Trichur
Lake, which has only a small river draining into it, is pgrhaps t:he nearest
comparison ; it lies a few miles north of the Periyar and its local inhabitants
have developed a form of paddy cultivation very similar to that already
described as Kuttanad cultivation. The method here was perhaps even more
advanced because of 3 masonry dam which was built during the eighteenth
century to bar the ingress of sea water. Disaster came to the area very early
in the nineteenth century when a British administrator thinking thereby to
improve agricultural output, had the dam breached. Quite the reverse
happened of course, and the whole things was rebuilt a few years later.
It is hoped that a similar dam will at some time be constructed on Lake
Vembanad.

The last section of the coast, from about Calicut northwards, is in
many ways akin to the arey south of Quilon; a succession of headlands,
between which lie long stretches of sand bars and enlongated backwaters.
The river mouths may either be found inland on a backwater, or on the
coast itself, depending upon the volume of water coming down. KEven
the biggest rivers have sand bars at their mouths, and there is increasing
evidence that the predominant drift of the current is now from north to
south; that is the reverse of what was the case in Travancore.

" The forms of agriculture already described with regard to laterite
hills and sand belts persist, with of course local variations, and therefore
the northern part of Kerala will be considered in relation to its own
peculiarities, The area was one of the earliest to fall under British
rule; it has for long and had connections with Arabia, and it lies at the foot
of the extensive Mysore Plateau, with whose people it has considerable
intercourse. Consequently, outside influences have tended to mark Malabar
off from southern Kerala, while Cochin district, at least in its costal
tracts, enjoys the role of a buffer or transition zonme between Malabar
and Travancore.

THE WESTERN GHATS AND THE MALABAR ECONOMY :-—

In Malabar one becomes more aware of the grandeur of the evergreen
forests which clothe the Gthats, and, through the trade which passes up
and down the ghat face, of the dry Mysore plateau. The forest products
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of Malabar lie for all to see at the mouths of itg ; i

:ﬁe most conspicuous at Calicut, where, on thfe 1It{s&111t;1yp101;t{%2: ’rlvters t&'nd
: e town, enormous rafts of timber float beside modern sa Ju'Sll outside
logs are floated down the Beypore river, and thence b WIﬁl v .The
into the Kallayi. Thus, Calicut turns out to comprise thre):a %aftso-rtoacl?gsé

proper, the Kallayi riv i
Sstaney. y er sawmill zone, and lastly the Beypore river

The timber from which Calicut gets so h of i

in the main from a zone of evergreen fgrest w}?ilg}f o

h

%bﬁ-,mf (11,593 feet and 4,000 feet. Below this zon:sl?eztthlfeeiats between
be Of eciduous trees, which, once reaching almost down to th ot of 8
t}ient or centuries attacked by sedentary and shifting agricult e_cga,st, has
e rees are now of little commercial value, and such W grls s. Here
receive little or no attention. This belt is, however too.g_; as remain
source of local lumber, firewood and green manure > traditionally the

The ghat forests, partly because of s .
renzﬁln;d, léut evden they would have been decifl?:égd lk?g: C?Si‘b’hty, have
methods adopted with varying degrees of success during hconfxervatlon
century. Above the evergreen belt and just beyond the cre the nineteenth
lies a narrow belt of bamboos, and beyond that g
under state Iﬁlan&gement. Calicut’s timber trade was %articul 1
owing t<f) lt ed efforts of an Englishman who, in the 1840’3”17 forbunate
traf{tsl(; and in the upper Beypore river area, and laid ti’ eased large
teak, the mlost' valuable of all timbers. The Be’ypore ri lem down to
to the Kallayi river, is therefore a timber arter dver,.eadmg. down
undoubtedly the largest timber market in Inq ¥, and while Calicut ig

claim it to be one of the world’ ia, local inhabitants alse
timber. s largest, at least in terms of value of

ts wealth is derived

CALICUT AND THE BEYPORE RIVER ._

Traditionally one of the biggest user i
industry, and to this day it.isggcarried (sn?tf itr;mvljeig’ Tgscghfhshipbqil.ding
manner by the local people in the Beypore estuary. Thi Ie traditional
perhaps one of the few comparatively untouched rem § place is, indeed
style of anchorages and shipyards. In it are Arab Jho nml]ts' of the old
vessels, and country boats of all kinds, brought here fows’h ndian coasting
during the monsoon, and in the sailing season to loaq | r Tl elter and refits
tiles and bricks for shipments all over the Indian Ocean 0¢atly manufactured
The city of Calicut is not on a river i
its traffic upon the lighterage of goods from a';l]go,_.l;k:o iﬂ???ey, depends for
owes its importance today to a number of local industri p. The town also
as district headquarters. Its site is in some way diﬂiculistand 1t8 position
would have expected & prosperous hinterland to haye epn 0 explain, One
hereabouts, but even a cursory examination would shoéo%xhaged & port
between the north bank of the Beypore river and the coggt is at ft.be angle
the one now occupied. Indeed, Tippu Sultan, after his cop l?reherablg to
took the inhabitants of Calicut to this alternative site wit‘.l(lgl tis _forcibly
of founding Calicut anew. The citizens of Calicut obviously tho elllntentlon
of their old haunts, for they returned to the original site as ught bgtter
was ejected from Malabar, oon as Tippu

The modern tile-making industry, started original
Mission as long ago a8 1874, has become an imp0rta§2n:[;5pjlog)értcl)lfelalggzil
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The staple product is an extemely heavy red tile of considerable strength
called the Mangalore tile. The clay for its manufacture is dug up from the
river bed by men driving from boats. The Basel Mission also inaugurated
spinning. In addition there are oil presses, cashew nut firms, coir factories,
printing presses and the like. An intresting activity is rope-making on the
local beach. Access to the north as far as Mangalore, and to the south and
with Madras, gives Calicut some additional importance, but the incorpora-
tion of Malabar district into the new state of Kerala may eventually alter
the pattern of trade.

CANNANORE :—

To conclude this short description of north Kerala, there follow
& few references to Cannanore. This town, one of the earliest English
settlements, and one with which da Gama had relations on his first journey,
is in some respects similar to Calicut. Here, t00, modern industries have
sprung up ; since the war, a spinning mill, and a plywood factory. 1ts
site is perhaps a little more explicable than Calicut, since it occupies a bay
and is guarded by a headland on which the old fort and Cannore cantonment
were sited. As with the remaining towns along this part of the coast,
Mahe, Tellicheri, Calicut, there is significiant proportion of moslems, most of
them converts,

Such then is the coastal tract of Kerala, an area which, by languages,
has come to be separate state, (and by politics, a little trouble some), To
the north of Kerala, the physical environment continues very much the
same, except that communications are less effective along the coast. Above
the Ghats lies Mysore which, with its wide horizons and bare plains, bright
sunshine and low rainfall, is in complete contrast. However, the juxta-
position of two states of such differing natural abilities has encouraged trade
between the two. Perhaps the most significant of the items moved is
cattle, These are bred and reared just to the east of the ghat crest in the
dry grasslands. The cattle are exported annually to the Malabar coast
where they are sold to the agriculturists for work animals. No worthwhile
breeding takes place in Malabar itself ; the high monsoon rainfall and the
lack of pasture at other seasons count against this. Thus it is that the
paddy lands of Malabar depend to & large extent upon annual importations
of a type of bullock made famous by two great generals; Tippu Sultan and
the Duke of Wellington,

CONCLUSION :—

If in conclusion we might return to the initial question raised, the one
of population pressure, it will by now be obvious that, compared with the
rest of India, the amount of empioyment offered per square mile is probably
higher than elsewhere. The high percentage of persons not directly con-
cerned with agriculture is indicative of this. Modern industry accounts for
only a small proportion of the total employed, and we still see today in
Kerala & pattern production of handicraft goods which has changed little
over the past hundred years or more. Descriptions of Kerala 1n _most of its
aspects written at any time during the last bundred years still, in many in-
stances hold good. Photographs taken fifty years &go1n Kerala are often
indistinguishable from those taxl)(en recenty.

Population pressure in Malabar in the sense of population pressure
elsewhere, because of the large percentage employed in handicrafts, 18 there-
fore different, and it is not so much a question of an agricultural popula-

4



26 THE INDIAN GEOGRAPHICAL JOURNAL

{ion pressing upon land resources as the inabili i
Wlork.ers to secure for themselves livelihood.e III%av}l)élv}g 21f1e nonﬁgnqu““ml
plex ; even a short study leaves one with the feeling thét a Lo t eén T oo
{:ngst be discovered before generalisations could be made glﬁa eal more
industrialisation is liable to hit at handicraft workers in there SR
pattern, rather than take peop]e off an overcrowded land, as it ¢ ttadltlon_a,l
many other parts of India. Further, each of Kerala's t,radit“ W{Quld do in
is peculiarly liable to depression. Coir yarns and mattin are. industries
mcrlea_sed standards of living in the West; for example tl% are offected by
rglp a.c1(111g the brush, the carpet replacing the coir mat a’nd Se vacum-cleaner
oils and competition frpm other areas, are_affecting c’Oconug O,Ill. Syml%etlc
Zagrovellgﬁengs llﬁ shipping are having an adverse effect upon t(k)\le Pﬁpdbuqthn ;
i eé K ¢ declining wage differential between Africa and I d‘S ipbuilding
se ; erala’s previous entrepot trade in cashew nuts ’3 ia is liable to
manufacture seems to have been less affected, but eco,nan_ so on. Tile
around the shores of the Indian Ocean is bound to affect K:rz‘l: nationalism

The tea and coffee industries, a ful i
not been given, are in the hands of the Eﬁrl:;ea?:s laﬁsglonh.?f which has
run in the old way are perhaps an anachronism white plantations

production never will be. These two crops are tsgao};gtef’n é},inl,i coffetta;
a’s mos

important earners of foreign exch i ;
to cause difficulties. gn exchange, and disruption of production is liable

) The dispersed nature of Kerala’s i
(ti.liﬁculft%gnd furlthermore, it may hide for %oggiagégnpelgggesh organisation
.xonKo e people. Hence, a great deal of so-called industri 1e real condi-
in Kerala may only exist because of low wages. Th rial employment
improve conditions by legislation and other me‘thodseolfnere attempt to
ma.yi in the shﬁrt run at least, do more harm than good, b Wa%e_ increase
‘:{:}P oymeng tfose gv?o are only taken on because rates arg Igu g ous of

ing can be found for them to do. On the other hand, wi w and some-
proportion of the population skilled in nd, with such a high

) . form of handi

literate to a higher degree than anywher olre i .of handicraft work, and

possibilities for industrial a.dva,r)l’ces i; e}is:l&g I@gﬁﬁﬁgreﬁﬁlfi@ﬁiﬁs mblg
an

skilful finger-work. The development of hydro-electric power from station
8

along the western Ghats will no doub
development. ubt do & great deal to encourage this

The development of the port of Cochi i : .
improvement of I’ieral_a,,_but ifp experience ilrl;l Eﬁlrgsg ';ifglgl nid ghe general
thing to base onc’s opinions upon, mere port development lea%ew eﬁe is any-
employment of large numbers of unskilled labourers. Cochin Soorh bo the
the focal point for a well balanced industrial network, but rpot1 b could b
gite may count against this. The lack of nodal centres and ii r‘(cig-.xons of
of the population of Kerala is being made good but largely in a e dispersal
manner ; roadside service centres along the lines of ma}jin bun unglanned
routes are growing space, but too many have that anno mouz a'%l Imo};or
look about them. The provision of a denser road net wil?, to all-Indian
reduce the present attractions of the main north-south Com some extent,
Cannanore road and spread the possible benefits from an i orin—Caticut—
of economic activity. On the other hand, there is the risk ﬁ;:ge%h :
simply act as routes of migration into towns. Rural stand dey mighf
low, but there are compensations, perhaps more observable toarths may be
than to the local inhabitant, and it would be wrong to su e visitor
& rootless life in the town. rrender them. for

sing tempo
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The Keralan landscape is one of the most distinctive in southern
India, and it is matched by equally characteristic social and cultural customs
and beliefs. Changes are already apparent; it is to be hoped that they
will fit into the landscape as well as does traditional Kerala. A de-ruralised
European may be forgiven for looking at such a landscape with nostalgia,
for it recalls to his mind a pattern of life »which may all too easily be
brushed aside, without regard for ifs inner virtues, in an unheeding desire
for ‘improvements’.
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SEA TRANSPORT AMONG THE INDIANS O
SOUTH AMERICA :

By

A, B. MUKERJI,
Dept. of Geography, Osmania University, Hyderabad.

INTRODUCTION :—

Literature on the sea-transport of the Indians in South America is
ample but scattered. Much of the data are in the Spanish language.
study however of the available literature brings out very clearly the
significance of sea-transport in the culture of Indians. It has not always
been accepted that amongst the Indians some tribes were and some are
even now experts in sea-transport. Some have suggested that these people
have never been marine-minded and hence they could neither have built
the vessels nor accomplished sea journeys successfully (Means, 1942).
However, another body of culture historians and anthropologists agree unani-
mously on the point that Indians were expert seamen and their contribution
to sea-navigation in general and to types of vessels in particular have been of
sufficient significance as to deserve a special study (Heyerdahl, 1955),

The study of the sea-transport of Indians can be conveniently divided
into two parts dealing with the two coasts, west and east. As compared to
that of the former, the literatare available for the latter is rather scanty.
One of the reasons is obviously the continental nature of the culture (as
opposed to oceanic) of the people inhabiting the eastern area. Not that they
did not have the water transport, but more or less it was restricted to inland
river journeys and transport on lakes. Hence the varieties of the boats are
very much restricted and instances of long sea-journeys are lacking.

I. WESTERN COAST :—

From the view-point of anthropology sea-transport on the western
coast has been of immense significance, much as it throws a flood of light on
the most controversial problem of trans-Pacific contacts between the Poly-
nesian people and South American Indians. Directly basing on his
experiences on & balsa long raft one anthropologist has even suggested that
Polynesians are none else than Indians themselves {Heyerdahl, 1952). Be
that as it may, the types of boats used along this coast and their seaworthi-
ness have been of supreme significance for the study of anthropological
processes like invention, parallelism and diffusion.

TYPE AREAS (Fig. 1):—
Physically as well a8 culturally the western coast can be divided into

four parts included in the following countries :—
(8) Colombia and Ecuador
(b) Peru and northern third of Chile
(c) Araucanian Chile
(d) Magellanic Region.
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CoLoMBIA AND ECUADOR :—

Physical Setting :—For most of its length the coastal plain here is only
five ‘to fifteen miles wide. In some places as near Tumaco tertiary material
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interrupts the continuity of the alluvium and low cli
ocean front. On this narrow coast the rivers are ver;f:ggﬁlfou£ge aJlnooli‘%hthe
Eart from Cobo Corrientes to Punta Garachine in South East Pana 1€rn
igh mountainous coast while the southern part is a low allu _rlna st
fringed by dense tidal forests and sandy beaches which stretch o t};:O&St'
from Cobo Corrientes for more than four hundred miles into ‘_}3?011 'Wl?ird
province, North-Western Ecuador. These highly contrasted coasimela as
not only distinct scenery and gemorphic processes, but alsg offer SdPéesgnt
problems for travel and subsistence. The common featyre res }; elrmg
both the coasts is the large tidal range of eight to thirteen fegt; eTnh a g_ng
reaches many miles up therivers. The longshore current is s n'iﬁca,ni l1de
in terms of coastal navigation (West, 1957), The Vegetatio% o ta 80
swamps with an abundant supply of reeds, high grass ang o 1shs of
while mangrove trees form solid stands (West, 1957). y shrub

Boar-TyrES :—

The principle boat type used in this areg j
with square ends (Fig. 2). This is characterised by e:qu?rei%%edougatf:tnoe
at bow and stern, long overhang both forward and aft with little orpno s;he?alrS

A log of medium weight of hard wood such ag : ]
roughly shaped both inside and outside of the hull?hali?-,h?gok%r gedrq is first
blocks and dried for several weeks, Then it is taken by g comp raised on
(minga) to the but of the owner. The final shaping in accor da;nuna _tgroup
desire of the owner is given with the adz, which is the only i the

used in fashioning the canoe (West, 1957). Finally it is coatedasvci)zlilgi)%zéwt'zgl

=

ECUADORIAN DUGOUT CANOE
A-WAS HBOARD BRIBS
cFIG2

ABM

Two types of paddles (canaletes) are used on this boat, ;
pointed blades and U-shaped handles. The man propels the boa,t? 0:&1&1;11
with a long handled paddle while women do it by sitting, with o shorE

handled paddle.
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Among the several elements introduced by the Spaniards and used in
this boat (Fig. 3) the balsa log stabilizers are the most important. Spaniards
had introduced it from Philippines and it has been suggested that this was an
incipient form of double-outrigger (Horpell, 1928). These boats have also
been termed as balanced canoes (Hornell, 1928). Balsa logs are lashed along-
side just below the gunwales. Log stabilizers are found in the interior also.
Cayapa Indians use them for increased buoyancy when the cargo is neavy
(Barrett, 1925).

Another newly introduced element is the anchor which consists of a
stone piece enclosed in a wooden frame attached to four blades. A Calabash
is also used for baling.

COLOMBIAN BALANCED CANOE
A-QUTRIGGER LOGS B-BARROTE C-TOJIN

F‘G3_rm ABM _
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The dugout canoe is the principal means of trans

where. Exchange taking place between the humid littogﬁrgf azaosxgofg’he:xyr;
Panama area and the drier coasts of southern Ecuador was carried on with
these canoes. The modern Negroes have adopted it as an integral part of
their material culture (West, 1957). Dugout canoes are used both fgr fish-
ing and coastwise voyages to market centres. For such trips the canoe is
equipped with a sprit sail of canvas and perforated strut is placed 1ll
forward at the bottom of the boat to receive the small mast (West 132?

The possession of dugout is universal. In many river and coastal village )f
Colombia the f.a,mlly canoe is kept in water under the house which ngbﬁlﬁt
partly upon piles. In such villages the canoe is as much g part of famil

life as the automobile in the United States (Quirke, 1952). y

Apart from this type of dugout canoe there are three mor —_

i i i i : tions
found in this region, pangas, lancha and imbabura (ibad e varia

last is most important. (tbabura) of which the

Imbabura is a large dugout of thirty to forty feet in
pointed bows, square cut steers and finely drawnylines aft.leli%:hSidgg I;:S
built with boards fixed on ribs. It is propelled by sails and is sloop.ri de
In the centre of the square steers there is a hole serving as a fu]grugg? .
the large steering oar inserted through it. It carries one or more sajls v or
often stabilizing logs are lasbed to the sides. A killick (boya) is used forery
anchor. It has been suggested _tha,t_ib_abum is a European adaptation of t%g
native dugout (West, 1957). Since it i8 keelles and draws little water, it can

carry heavy cargo. As a coastal ship it is very seaworth Vi
voyayging from Guayaquil to Panama. Y y and serviceable

The ibabura appears to represent an older and more primiti
than the Panamanian bongo, though both have a big dugo&’tr la,?:}‘lzees?ég?
tial part of their hbull. The Bongo is schoonerrigged. The addition of
balance logs to the indigenous Indian dugout has been due to the initiative
of the Spanish gettlers. DBut the advance stage seen in the ibabura where
the logs are boomed out some little distance on each side appears to be an
invention of the American coast (Hornell, 1928.)

The lancha is a fishing dugout used mainly along the rugged coast
porth of Cobo Corrientes. It has a pointed bow, square sternand well
developed keel and carries a sprit sail. It is quite seaworthy. It does not
geem to be of an aboriginal origin.

The pangas (cayuneras) are used from Panama to Ecuador,
ointed bowpand stern but no keel. It has little or no sheer except I:,thafhz
ends which curve slightly upward, It carries a small sail and stabilizers
It looks very similar to Cayuco made by the Cuno of Panama and other
tribes on the north coast of Colombia and Venezuela. It seems possible
that itis a pre-Colomblan introduction.

PERU AND NORTHERN THIRD OF CHILE :—

Physical Setting :—

In this area the dugout canoe is of secondary importance as
to the balsa raft. The region isan almost treeless cozfstal desert, congzr?g
to be found the famous Atacama desert. The coast is very narrow and
gtands rather like an unbroken wall. There are very few bays and inden-
tations which might have been conducive to high standard of oceanic move
ments. Along the coast the cold Peruvian current flows in the south.north
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direction, turning toward the north-west near the south-western coﬁst of
Peru. The vegetation along the northern coast of Peru consists of balsa
wood, in the south several types of reed and grasses are common.

BOAT-TYPES :—

The main boat types in this region are log rafts (balsa or balza),
dugout canoe, reed rafts and reed canoes and seal hide floats. Of all these
the balsa has been the most important, involved as it is with the contro-
versial problem of the trans-Pacific contact.

It is important to note in the very beginning that the term balsa has
been used for two different types of boats, rafts of balsa wood propelled by
sails and balsa rafts made of bundles of reeds (Lothrop. 1932).

Balsa Rafts :—Log rafts (Fig. 4) are used along the coasts of Ecuador
and northern Peru and were propelled by sails. The type is definitely pre-
Columbian (Lothrop, 1932; Hornell, 1946). The balsa 1s composed of five,
seven or nine beams of a soft wood, whitish and very light. The balsa is twenty
to twenty-four feet in width and about twenty metres 1n length, The beams
are fastened together by bejucos (a type of hemp), The thickest and the
longest beam is in the centre. Over the deck, a tent of reeds is constructed.
The most notable characteristic is the presence of numerous centre-board
fittings used on the same system as those of the Formosan catamaran. The
sail is hoisted on two poles. Steering is done by some boards three or four
yards in length and half a yard in breadth called guards. There are placed
vertically both in the head and the stern between the main beams. By
thrusting some in the waters and by raising others, the ship makes all the
motions. The method of steering by guaras is very simple.

These balsas were used on rivers as well as on sea, Different balsas
were used for fishing and for the transport of families and goods. Balsas
were also used for transporting the army along the coast. Off the Andean
coast the rafts carried merchants with their women and tons of cargo. At
other times these were used during Inca period for the transport of guano
fertilizer from Chincha islands near Pisco to the various provinces of Peru.

The sails used in these balsas are of great antiquity., Formerly the
sails were made of reeds and now they are made of cotton, which is an
European introduction.

The seaworthiness of the balsa lograft has been the centre of protrac.
ted controversies. A host of scholars rather pitched their arguments
against one point that the balsa raft was not seaworthy. At the most they
argued its range was small and limited to the inter-coastal areas (Hornell,
1946 ; Dixon, 1932, 1934 ; Emory 1933, 1942 ; Morgan, 1946 ; Buck, 1945;
and Wecler, 1948). Their main argument has been that ‘ balsa absorbs
water very rapidly and loses its buoyancy completely after a few weeks,
Owing to this characteristic it was necessary to take the balsa out of water
at intervals, have the logs ashore and there allow them to dry out comple-
tely. In these circumstances, the balsa rafts were unfit for long sea
voyages (Lothrop, 1932).

To disprove the existence of qualities attributed to the balsa log rafts
Thor Heyerdahl undertook the Kon-Tiki expedition in 1947 and proved that
the balsa was an exceedingly seaworthy craft inall weather conditions at
sea.. He further argues that dry balsa wood is water-resistant. The sail
and the centre-boards (guaras) enabled it to be steered and move at right
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angles to the wind-direction, very efficiently (Heyerdahl, 1952). The wash-
through construction allowed the water to disappear very soon. It could
rise with any threatening sea and thus ride over dangerous water-masses.
The landing on rocky shores was made possible by the shallow construc-
tions and the flexibility allowed by all independent lashings.

As to the origin of certain balsa elements it has been suggested that
archeological evidence points out very conclusively to the fact that both
centre-board and sail were used from very remote times (Bennett, 1954).
Further more the sail was probably known on the Peruvian coast earlier
than pottery and weaving Nordenskiold, 1931). The sail was invented on
lake Titicaca and was made of reeds tied side by side into a large mat.

Paita and Tumbex were the principal Peruvian ports for balsa log
rafts in Inca times. These were situated near the great balsa forests of
Ecuador. Until 1900, other important ports were Sechura, Lamba-yeque,
Pacasmayo and Huanchaco, five hundred miles south of Guayaquil.

REED RAFTS AND REED CANOES ;—

The reed rafts and the reed canoes owe their invention and continued
existence primarily due to the lack of suitable wood for construction of
dugouts and wooden rafts. These rafts and canoes have a wide distribu-
tion in the New World. It served as the principal vehicle for ocean
navigation off the coasts of Peru but it was also seen off the coasts of
Columbia and northern Chile.

The simplest and most primitive type is known as caballito (pony)
used by fishermen off the coast of Peru. It consists of a couple of long and
slender conical bundles of totora reeds (Scipus totora) lashed side by side.
On this the fishermen ride paddling with a length of split bamboo. The
bundle is sometimes made of two or three cones. The caballito measures
about five metres in length and one half meter in breadth. The bundles
contained in the stern are a cockpit for carrying small fish,

The caballito is still used in several Peruvian harbours but a century
ago was widely distributed.

Much larger and much more ambitious than the caballito was reed
canoe (Fig. 5). These were native sea-going vessels. This type had a wide
distribution from Chimu region upto Cape Horn. Sails were used on this
boat during pre-Columbian times, There were centre-boards also for
steering. The raft was constructed of five unequal units of reed bundles
with the central piece projecting beyond the rest. The stern was square-
shaped with both ends very sharply pointed. Most of these were 1n
appearance like the new moon. Some of these rafts are further distinguished
by large animal figure-heads at the bow and they also have the heads projec-
ting from the stern.

__There kinds of paddles were used in this area. One was made by
splitting in half a large section of bamboo. These were used to propel the
caballito. The paddler gave strokes alternately on each side. The second
kind had a leaf-shaped blade with a round shaft and the handle containing &
rattle. This was also used for the caballito. This seems to have come from
nothern Peru. The third kind coming from southern Peru is about six feet
long and the crew stood erect while using it. _Anchors consisting simply of
a stone attached by a line had diffused from Ecuador,
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REED CANOE

FIGS
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Duagour CaNoE (Fig. 4) :—

The modified form of square-ended .
IAE:ua.dor ié’ tﬂ;’“nd in thislregi(i)nhq They WZre dgggg tv:?}?o:o?lfn?:;mﬁxbli":rnud
resent they are em : .
of Eifna. y ployed chiefly by the fishermen of Callao, the port

The canoe is made of a very hard .
longevity of the vessel is said to be ofyonef h\:?grié{;g;‘;’s’ a‘SL%u(:chafel;. The
canoes are made are imported from Ecuador, + 11088 ont of which

These dugouts were fifty to sixty f i
With stone axes and ﬁrg from the trunlz OF e:h:an c:a?ﬁg“tl;;:ee’rhz}; ZY o m}elmde
carried small cotton sails. The crews stood erect while f,he'y pad dlleldnes they

The important difference between thj .
that the former had washboards Bupportedl sognfib? ¢ :!I]\gli'ghgfﬁ ddu%outt:ﬁs
geaworthiness of the canoe and the comfort of itg occup;a.nts ed to the

The dugout has its origins in the north an : .
woods grow on the Peruvian littoral (Lothrop, 1513’21;)'15 l%}ier; ::h%o sudltable
pre-Colomblan as 18 evident from pottery models of boats fr :ar Pwas
Before the conquest however when iron tools were not in hm eru.
boards consisted of bundles of reeds, use, the wash

SpAL HIDE FLOATS (Fig. 6) :—

The chief vessel of northern Chile in aborie; i
composed of two cylinders of seal hide, united by ;gligalsu%?oﬁigas % ﬂloaét
form. The limits of distribution have been Ica in Pery (S. Lat g158$ a.(i
the river Maule in Chile (5. Liab. 35%). A century ago it was f(;und) umnl‘ao
Volparaiso hut now it i8 used by Changos Indians between Cobiju and
Coquimbo on the Chilean coast. This type is now almost extinct. j& an
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CHILEAN SEAL HIDE FLOAT |
A-FLOAT B-MAT C-DOUBLE BLADED PADDLE

FIG 6 | ABM

The cylindrical floats consist of two great pouches, each wo or three
metres long with the ends pointed and curved slightly upwards. Each pouch
is made of four or more male seal skins which are softened by being soaked
in fresh water. In stitching the pieces were placed side by side and fish
bones or cactus Spines thrust through the hide. Then sand or reeds are put
in so that the bag becomes fully distended. The sand-filled bag is allowed
to dry until the hide becomes hard. Then sand is taken out. They painted

the pouch with a mixture of red clay, grease and oil. Each pouch had a

small tube to permit more air in the bag when it became deflated. Floats
were assembled in two ways, joined parallel to each other ; and lashed
together at the bow with bracing apart at the stern. Wooden and reed
mats were placed as platforms either on poles or inside a frame.

The crew for navigating these rafts consisted generally of two or
three men, The paddler knelt at the bow and used a two-bladed paddle.

This vessel had several advantages. It could be constructed with
reat ease in a region lacking in those materials which are normally used for
oats. The canoemen were supported well above the cold sea water and

remained dry and warm which was not possible in the case of balsa raft.
This was an important consideration because these natives were subject to
pulmonary diseases (Quirke, 1952). The raft had & buoyancy just like that
of a.cork.” It was the [only skin boat in all Seuth America, (Quirke 1952),

It was primarily used for fishing.
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ARAUCANIAN CHILE :—
Physical Setting :—

. This area is characterised by the sewn. T
region extends in a north-south direc}t:ion from 30%&301{&&?33? eiz;l‘shlls t(_:onstal
The coastal plain here is & bit wide but the rivers are all very s ﬂ m%deg;.
& region of heavy rq,mfal.l, luxuriant forests and turbulent r%’ve[rxfsa 1 thls
northern half of this region the vegetation consists of chapparral bu hn -
trees having bark, typical of Mediterranean climato-vegetation ar ; % i
forests are found in the southern half of the area. Beeches %S' 1 and
Cypress are found in the former while in the latter Chilen pine ; ?ﬁue and
sentative tree. The absence of indentations in the tcoast ha,g b en partalls
responsible for the lack of ports and harbours. - cen partially

Boar TyprEs :—

Although the plank canoe is of igni : .
dugouts are also quite common. greatest significance in this region,

SEWN-PLANK CANOE :—

) The sewn-plank canoe or dalea has be
significance because of its suggestion of Ocea?rrllicognfgltlfeagcaégthmp()logical

however, it is all but extinct. - Presently,

The dalca (Fig. 7) consists of three slabs of
five or seven planks were used. _Planks were ?m&vggogé);t ?::gfx the conquest
beech wood. The trunk was split lengthwise and boards were v Cypress or
with stone axes. The central board was much lop o, Forked down

fibre (Chusque cobn). To keep the vessel water-tight the joints n;vl::'g

covered by a roll of grass,

pma

CHILEAN THREE-PLANK DALCA
FIG7
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The dalce was used in the 16th century between Gulf of Coronados
(S. Liat. 42°38’) and Cobo Tress Montes (3. Liat. 47°) by Cunco, thilote and
Chond Indians. During the 18th century its use spread to the Alacaluf.

The three-planked dalca carried as many as eight or ten oarsmen.
Oars were constructed in two pieces with a rounded shaft to which flat,
square ended blade was lashed. Most of the rowing was done by the

women.

As to the origin of the dalca two theories have been propounded,
Polynesian and New world.

The opinions favouring the Polynesian origin are very few and rather
based on very weak arguments and evidence. The ocean currents, winds
and storm tracks all moving away from South America preclude the chance
that a Polynesian canoe might drifs to the New World and become a model.
The Polynesian canoe is not suitable for such long journeys of four thousand
miles up to Chile (Dixon, 1934), The double-hulled Polynesian has the least
resemblances with dalca type. Hence we have to discard the Polynesian
origin,

The indications that the dalca is & local product of the region where
it was first seen are very strong. Sewn bark canoes with wadded seams are
found in adjacent waters. The Southern Araucanians used to split planks
with which they constructed their houses. Chono tribes used t0 make bark
canoes while Cunco carried on plank splitting. A combinations of these two
resulted in the origin of the dalca.

Duveour CANOE :—

In this type the stern is cat off square and the bow is roughly
shaped. The sides are straight and parallel. It was used by the Araucanian
speaking Picunche Indians.

MAGELLANIC REGION :—

Physical Setting :—

This is characterised by sewn-bark canoces. The region stretches
from 50°S Lt to about 55°S Liat and consists almost entirely of islands and
bays with protected water-bodies running lengthwise for great distances.
This is a fiorded coastal area. The rivers are very few. Only a part of
Tierra‘del Fuego is somewhat continuous. Dense forest vegetation is wide-
spread.

Boar TypEs :(—

Apart from the most representative sewn-bark canoe we find a type
of dugout canoe also.

SEWN-BARK CaNOE (Fig. 8) :—

. Formerly it was used by all the Indians inhabiting the Magellanic
islands down to Cape Horn. Now the Yahgans use it but it is becoming
rarer. This is also known as the Yahgan canoe.

The Yahgan canoe is made of the bark from the evergreen beech tree
which grows in profusion on the western coast. The bark was stripped in
the period of October to February. It was keﬁt sunk in steam by means of
stones, so that it remained flexible and soft. The bark is quite thick. The



40 THE INDIAN GEOGRAPHICAL JOURNAL

rough exterior was knocked off first and the fat i .
with a shell chisel, Three, five or more slender L?g:’f'slfl:}pidwa?e crgmoved
cut and sewn tightly together with whalebone. preces were

YAHGAN BARK CANOE
FIG 8
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The interior was then lined with split win {
The _slender tips of bow and stern Werep bra?gedtell;;birkbr?igg en;ia fo end.
running from them to the nearest thwart, There was a fire lga.c - frOpg
placed roots npwafrd in the central section and a bailer of Bgrk eoo lml
hide. Paddles with long slender blades and short rounded handl  wor
used. % were

Construction and repair of the canoe was
management was in the hands of women. The |
kelp bed and the men prepared the fire.
and would break the canoe. After mo
the shore.

Duaour CaNoE (Fig 9):—

This was a double-ended dugout with pointed
1t has been used since about 1880 when it Wg,s b:ilhbf%Y tal'::ad gtreg;wge o
was an independent invention stimulated by the introduction of met:araxllibol];t

The Yahgan dugout with pointed bows washboards

h and fitted with
w locks. It has a short mast and a gunny sack sail, Lo Wi
:g bark canoes. y sall. It is in form similar

1. EASTERN COAST:—

The literature on sea-transport and boat-types on th
South America i8 Very meagre. As has been pointed out earlie: t%&:ttt?lﬁg tcroi?)se'; gi

done by the men but its
h atter moored the canoe in
he shingle shore was very hard
oring the women swam back to
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G-REPAIRED CRACK H-MAST

FIG9
ABM

the eastern parts of the continent have been mostly living on the basis of land
and had little to do with sea. This coast can be divied into three parts:—

(a) Guiana Coast
(b) Brazilian Coast
(c) Argentinian Coast

GUIANA COAST :—

This area should be named as Guiana-Venezuelan for it includes @&
large part of Venezuelan Coast.

Pliysical Setting :—

It extends from about north of the mouth of Amazon upto about west
of Orinico delta. It isa region of heavy rainfall and high temperatures,
The vegetation consists of mangrove swamps containing many varieties of
hardwood trees. At places the coastal plain has savannah vegetation of high
grasses.

5-A



42 THE INDIAN GEOGRAPHICAL, JOURNAL

Boatr TyeEs :—

The Carib and the Arawak tribes living in this area h
the dugout (;a,nfoihwl{)ichtis tlrll?hpredomina,fnt ty[?e. Caribs :;s:re aéj(?)eggz ?iﬁ?lzlelg
management of the boats. ere were tour t i y
canoes, small canoes and rafts. " types of boats, pirogues; largo

PirRoGUE ;(—

This was a dugout with ite side built up with pl
and pitched with bitumen. The length of theppirogug v%ﬁf Sf’oiiylfleettogaexfgeiz
was large enough to carry fifty passengers. It had a raised keel and a pointed
bow. 1t was fitted with a series of plank seats, The stern was ﬂat?to ed
carved with an animal’s head (maboya) to frighten the enemv and opflt)en
decorated with & barbacued human arm, It had three masts ) da sail of
cotton or palm leaf matting. and d st o

CANOE :—

Dugout canoes were used by both Arawaks and Cari
of cedar or cotton wood fog. The log was hollowed by a?:é?zéte burni
chopping. The larger varlety was twenty feet long and was us dngfor
passenger transport. The Carib canoes had high and pointed stem imttl3 t n
while the Arawak canoe had square ends. The canoes had two mast ; e”(ll
were propelled by sFa,de-shaped paddles., The Arawak paddle had g cro:s.al‘;;r

handle and a long blade. The small :
and cartied only one person, er canoe used for fishing had a flag stern

It was made

RarTg :—
The raft consisted of logs lashed to two transverse bars,
SUPERSTITIONS :~+

Caribs and Arawaks believed in several s e .

. : S u i
from island to island. While on sea they did not drinl&er;g:égfei;%eirgycflt]ﬁn
eat crabs. Spilling of fresh-water into the sea was prohibited. To d : g)’
clouds away hands were waved and in storw maniac was chewed rive the

BRAZILIAN COAST :—
Phycical Setting :—

The area includes most of the northern o
extending from about the mouth of the pzl;lt;;;fonthzoifmhﬁn coast
Pernambuco. The region is famous as a rain-forest area %Vl;lr | upto
divided into small Qatches by a maze of creeks and water is se. e anhd 18
The forests are impenetrable; water is the only mea'm}enEev;'eryw ere.
Mangrove foresis have many varieties of hard-wood trees TL? ransport.
indentations and bays and the only openings are the mouths of t%ecg?jgtlsacks

Boat TYPES:—

The most representative boat of this area is .
jangada. The term jangada bas been used for ﬂi?;.ls]:g-::ff:s t?)lmet? ?ﬁ
the Ecuadorian and Brazilian coasts (Lothrop, 1932 and Hornell 191[116 OI
has also been suggested that west of the Andes they are termed ag l;)l ‘
eastward in Brazil, they go by the name of jangada, a word originatiua S'an’
Kanars, & district on the west coast of India where jangada and jangagda’m
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are local terms for a double-canoe, formed of two dugouts joined, together by
a platform and used as a ferry boat (Hornell, 1946), This however clearly
shows that the south Indian Jangada is entirely different from the balsa raft
Jangada of Brazil.

In equatorial Americe the log raft has attained the dignity of sail and
become of major importance in the life of the water-folk. There are many
varieties ranging from simple structure of few logs tied together to crafts of

- great complexity. At the present time the sea-going Ecuadorian jangada,

has becomne extinet but on the northern section of the coast of Brazil it is
commonly used by the fishermen,

Essentially a jangada consists of a level platform of logs pinned
together by strong transverse rods. A triangular sail, without yard, is
carried on & vertical mast. The hull platform consists of an even number
of massive logs of light wood, usually six, pinned together by sharply
pointed rods of hardwood passing through all the logs from side to side. Below,
the bottom of the platform curves into a thin horizontal edge at each end in
order to ride the waves more smoothly. Of the important deck fittings
centre-board and a mat cabin are the most common. The jangada is
characterised by one single centreboard of leeboard shape.

The sailing type jangada is confined to the estuaries and the coast. -
The fishermen have great confidence in its seaworthiness and good speed.
The Tupinamba and Caete used it very frequently.

PAMPAEAN GCOASTAL AREA :—

Physical Setting :—

This area includes the Rio de la Plata and spreads south about 50°S.
Lat. Large bays and gulfs are characteristic of this coast. The vegetation
consists of grass but along the northern part swamps are also found.

Boat TyYpES :—

In this area again we find the predominance of dugout canoe, used
by several of the tribes, Guarani, Charrua, Chana and Timbu were-among the
many who used canoes. Paucity of building materials but much more so the
land-based culture of the Pampaean Indians did not give them the conditions
conducive for the development of sea-transport.

In the life of the Charruas however canoes and water-transportation
played-a very important part as they depended more on fish before the
conquest. Their canoes wera ten to twelve fathoms in length and half a
fathom in width. The canoe was made of cedar wood and very beautifully
worked. They rowed them with very long paddles decorated by crests and
tessels of feathers on the handles and forty men all on foot rowed each
conoe. The Charrua canoe was very common in the sixtenth century and
later but in the nineteenth century due to a cultural atrophy, all the fishing
and the canoes became extinct (Lothrop, 1932).

CONCLUSION :—

The east coast is rather deficient in varieties of water-crafts. The
canoes and other types were meant essentially for inland rivers. Compared
to this the vessels on the west coast were of many variebies. Sea-transport
was difinitely far more advanced on that coast. Trade and war expedi-
tions were quite common on the Pacific side. Pre-historical evidence is
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quite conclusive in pointing to the trad
region and Meso-America. € ¢ contact between Ecuador-Colombia,

Most of the vessels had their origin in j

might have been one of the principal aregs ofuc])rilgil:%‘% b&mrlea,. Lake Titicaca
balsa however was developed locally on the coagt riwhsa‘ ratt. Peruvian
dEcuadoglan.coa,st was adoped primarily for inland Wmte jangads of the

escendingrivers, Similar rafts were used across the Andes ers, especially for
{t is reasonable therefore to assume that jangadg oricimfrdt}-le eastern coast,
Since it was fitted with sails and centreboards it coulg p, el appe interior.
easily in the open ocean, Propel and manouvre

_Similarly the dugout used by Carib, Ara
Antillean tribes was essentially au inferior v:;igi
conquest however they were fitted with wash-bogy
when they became suitable for oceanic movement,

Boruca, Chorotega and
suited to river. ¢ After
ds and stabilizing logs

From Peru southwards the diffusion h .
girecﬁignc.Z lThe %Olll\kle-elrllded %eed balsas, the ::&tocg&r:egox&zz ?1? AR
ngout, dalca an agellanic bark-canoe origi ) aucaniasn
travollod inwards, Anoe originated on the coasts and the

Spanish introduction have been the outri i
anchor, They introduced them from the Phlilgi%i)rin?&}?;;lfers 8nd the stone
the newly introduced European element. 8. Cotton sail is

The historical part played by the dugo ; s
Caribs and Arawaks from t%e main?and to tgheutcggiubo}?ea}r? t]th§§ migration of
immense. It is interesting to note that the term cano ;3UQS has been
derived from an Arawak term canoca. On the Westerne s, sell been
suggested that the balsa took the Indians to people the Polycli):s&;t;n%{ﬁiggdahl

S,

The forms and methods of construection are so similar between the

two coasts for several types of boats that it s . ]
continued oontact between them. eems o point to a possible
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GEOGRAPHY AND RELIGION

By
Dr. GEORGE KURIYAN

On a careful analysis and inati
beliefs i Analysis and examination of the i
Soiefs in any religion, it would b found that large mumbere 4 ay ond
you wondered wh Zvl;l geographic factors. To cite & few exag] 1 esiare
religions of Judaigm Colfg- all the great religions of the world %;)heﬂ’thalVe
answer lies in the sirapl ristianity and Islam alone, picture Hell as h : ? 'l‘rﬁe
in the desert or, on thp g truth that these three religions originat c;) ith :
brought home to his . é)_l‘der-la.nd of the desert. It wasa o%d te: h T her
ideals. To the peo Iau lence, through homely ana]ogiesg new 3 % 1 3
punishment mo?e sgvisrwill(; inhabited these arid regions, there cm;lde &}?)ea?l

desert. Interestingl e than being roasted alive in the heat of the burni g
religions, we find Yt eﬂough. if we look at the concept of Hell i rnlx]ng
vians and Greenlanazi all Hells are not hot. To the pre-c ristia.xf Sln ?112 by
Norseman, a hot Heuem’ Hell was a region encased in snow and ic((i.tm 'll‘m-
Was almosi; 2 Hoaven 'cefli‘;amly.sounded too good to be a Hell at all h o'!:
an ardent Christian Mi There 18 & story, centuries old, which Sta’t a};,h lt
gave them in his hell ﬁlsmonary In attempting to prosel'yt,ize the N rsera:

with eternal heat and ‘f'.le Sermon, g Flcture of the Christian Hell %rsen;en
more inselligent memb re ; but no longer had he finished it when ( ur? the
they had to do all :ﬁseezgnh;:‘g%?g%%q Yoty “E and asked himon;}?etﬁl:
warm nice place, which he had so bea.utifl::ﬁ; %25cr?ge%9;)ken of to go to that

To cite another example, agai
3 er » again taken fr i i
s, el vrption of v 0l ol e B0 o o
S, i ace to which onl ighta -
on: fa,zls todseﬁ why it should be walled ; fo{' tt;;l}llf)géggvgggisn c:?e hr? vte ?%;tmnce’
get out, an llt os}g without, will find it impossible to get in e? ‘.febi1 to
were no Walls, Dut, after a thousand years of war in Palestine, duriag
whic e country served as a football for empires and as a hi he' 1(11r1fng
conquerors, does it surprise anyone that a walled city, offering segc ?to g
grol;ectlon, becomes the ideal t0 look forward to ? Consequent| h Besend
ecomes & walled city. quently, even Heaven

The Holy Koran written by Moh ; - |
Arabi doics Hosvenas & rogion bonnding 1. shado s zoined by e
n e

Holl g water, indeed, an exact counterpart of the Christian

Hinduism and the associated religions i s
orginated in India, in the land of a.gricglturaf)gggggggm:gdti gmxs_;m which
there is no definite picture of Hell.  Often, the punishment for 8¢ 1 which
this world is only to be born again, probably in & lower status oongz 8 sins in
caste, Or as an animal, or even as a material object like a tree ! 6 na lower
hand, if one were to lead & virtuous life, he would be el evated 1 n the other
birth by being born in a family of higher status and inea ﬁ,ﬂ hhxs next
Teachings of these religions thus lead us to believe that thers ig igher caste.
attempt on the part of the human soul to be uplifted, the f a‘1 perpetual
attained being Nirvana, union with Brakma, or God, a cém nal goal to be
Absolute - the state of Perfect Blisa, Indubitably a Cﬂorefu?lutmon with the
literature vyould ield a surprising variety of Hells,and He study of world
a geographic explanation. avens, each with
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It is not only in the picture of Hell and Heaven that religious books
abound in depicting geographical phenomena. It must be remembered that
most books of religion are also books of historfy ; the Old Testament, in many
places _is nothing more than the history of the Jewish race. It records
geveral natural phenomena and amongst them, the story of the great flood
and Noah’s Ark is perhaps the most familiar. Religious embellishment is
given to all such events by attributing them to the hand of Providence. And

this is by no means peculiar to Christianity,

In India, we find a large number of religious beliefs, some of which
could easily be accounted for by Geography. Most rivers in India are
looked upon as gifts of God and as a result thereof, they have attained a
considerable amount of religious ganctity - a fact which is easily explained
when one remembers the subarid nature of the region and the dominant role
which the rivers play in supplying water artificially to meet the needs of
agriculture. Amongst the rivers of India, the Ganga is easily the most
ganctified of all, so sanctified that even the worst sinner has only to go and
bathe in its holy waters to get his sins washed away; and if anyone were to
die on its banks within seven Kos* of Kasi or Varanasi (Banaras), his soul
will be admitted directly into the Heaven of Shiva. Have you wondered,
why amongst the manifold rivers, the Ganga alone should have this supreme
sanctity ? Traditionally the Gangs, jointly with the Indus and Brahma-
putra is supposed to take its origin at Liake Manasarowar, in Tibet, beyond
the Himalayas. But a careful study of the topographic map of the region
will show that the Ganga is a sub-Himalayan river and not a trans-Himala-
yan one. In other words, the Ganga rises on the southern slopes of the
Himalayas, on the foot-hills, far from Liake Manasarowar. Our Sanskritic
Pandits, however, have an easy way of getting over this difficulty by suggest-
ing that there is a sublerranean link between the source of the Ganga in
India and Liake Manasarowar in Tibet. Among the Indian rivers, it is only
the Indus and the Brabmaputra which rise beyond the Himalayas and cut
across the great belt of these mountains, but neither of them has any sanc-
tity comparable to that of the Ganga. It may also be a matter of surprise
to some that the Jamuna is actually longer than the Ganga, it carries more
waters than the Ganga and its waters are much clearer and free from silt
compared to that of the Ganga, but all the same, the Jamuna is onlya
tributary and the Ganga is the main river.

Great changes have taken place in the drainage system of North India
gince very late tertiary times, sometimes even resulting in a complete reversal
of drainage. Along the foot of the Himalayas is a long thin belt of deposits,
the so-called Siwalik deposits, extending from Assam in the east to the
Kumaon hills of the Panjab, steadily widening westwards. Geologists and
geomorphologists are 1n perfect agreement that this could only be ascribed
to a river which was flowing north-westwards, for only tgen could the
deposits become wider and deeper towards the north-west. Various names
have been suggested to this north-westward flowing river but perhaps the
name Indo-Brahm coined by Pascoe, to denote the conjoint flow of the two
rivers Indus and Brahmaputra, is the mos$ appropriate. It is, therefore,

ossible as & result of very recent earth movements in north-western Panjab
that this drainage system of the Indo-Brahm, that is, the Brahmaputra
flowing north-westwards along the present course of the Ganga to meet the
Indus, and then the two flowing together gouth-westwards into the Arabian
gea, Was completely dismembered to create three independent units—(i) the

* Foot Nate :—One Kos is about 1} miles.
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present Indus, (ii) the five tributaries i i
, ( ea e b
System now flowing south-eastwards inég tt%ll: ]1;:;]3;) ﬁggga(lul) the Gangetic

This elevation of the Potwar into
) " 2 plate
sﬁgtéll.lzggtem. ts;;ectuon of the river into an iné)epenaé\zgt? td?:ilgg, (;ogvetrﬁed ﬂtlﬁ
ot 1& 3,3 gns teagternmostz tributary, but also resulted ig a)xl‘s ot vin f
rainege chanl Sdet?'h of the rivers flowing north-westwards into thevzrsab‘ .
Ba,,y he Benggﬁ Dglrvg;reggxho:egoirﬁpléa}fgly a.ndffound an exit ea:t i;?o ltalllré
T L I 18, & perfect ex ’ i
eyl?ae 8(‘::]1:1'%3 ghth was flowing north.westWa.rgs, almostailx?lt);{lzotf; i I]?llm(f:le :
s owing south.eastwards, in a completely reverse direvcvtli[(l)n i

Primitive man who inhabited thes i

. mar : . € regions i
g;?g:;i);lgro}; thtls river an inexplicable phen%menoﬁlu:;g?: ewt(')oulgd T he
vaa for bi n;r o rush to the great and erudite Pandits to seek an el;( 1 o
For, & fher all, £ olr‘n time immemorial, it was the Pandit, the Pri It? anag,lon.
otk who al eil tI'.leW the secrets of the Universe, Whetl;er it beesf » and bhe
of God, | Ao w ath explanation could the poor Pandit offer?o Hman, or
o oy alptues,bo culd mot undersand (s ptaral phebo
r a river i i £
fiirta;:z;%e. acSto énfe axggs,x r?ggd 3nd a,nswters the q?:es;‘?g:litrlxntghé 2&?1‘22?%?
, indeed, a practice which i ’
tl;)(;.l(ii:.gré :)g tﬂ'lt? so-called learned and erudite persor?:.rha’i‘plfe;s \fv(:)lllﬁgv id o us
believe | :u it is through these miracles that the Lord manifests Hi'm76 olf
" r[ln}smg then that the Elaces through which the Ga nflllself
a};]cross t efp ain, have, through the ages become the Ho} ofngI:% 1'0WB
3 mefgi;l}llg rom the Himalayas at Haridwar which literally megns ‘ Sg'les’?
door e river flows out from the very feetof the Almighty. Fr time
u_nmemozéx:g,], therefore, the Ganga becomes the most sanct)i’ﬁed o%mlfuﬁe
rivers and its banks have been the goal of pilgrims from all over India& He

There is a very interesting tradition - iti :
which suggests that the three %ivers, (":‘ranga,t,h;(f3 agﬁg:lo&gfsi-,?: Tm_lv%m,
their confluence at Prayag (modern Allahabad) but at the prese ;:V%tx ad
find only two rivers, the Ganga and the Jamuna. The Sangkrit P g’.ythe
a simple explanation; he states that the third river, Saraswati b
subterranean connection with the Ganga at this spot indeed, an I, makes a
of the traditional legend regarding the source of the Indus, B exact replica
Ganga at Manasarowar. » Brahmaputra and

The highest elevation attained b .

only nine hundred feet wbove.sen-lovel, in the. einiig ol Sema i
Ambala and Ludhiana. Located at & distance of about s thoua- a-z;ianp_ur,
from the mouth of the Ganga in the Bay of Bengal, it is this 1 sand miles
hills with an_altxtude less than a 1000 feet whicﬁ separates &W line of
drainage basin of the Indus from that of the Ganga. A co & present
trifling change of level will divert the tributary of one river ctonz}gﬂratxvely
other, and it is probably as a result of a small uplift during sub at of the
that the Jumuna which originally flowed towards eastern Ra,-retcent_tnmes
Panjab became a tributary of the Ganga. And it was probabl Jpeana in the
this, that the Saraswati got lost itself in the desert, the gre %’ as & result of
channel remaining even to-day as the dry bed of the gha& er part of its
Obviously then, the Hindu legend of Tiruveni is founded on gegg%:;p%c}%:(ﬁm.
8.

The Panjab rivers also have shown similar ch i :
which we have historical evidence. Panjab obvioﬁs?; ]g:i‘?&g}aegfcgggs“e& gg:

* Foot Note : -1s it this which has been treasured in the Bindumati logend 7
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( panch ~ five and ab - river) ; actually however, we find that there are six
rivers at the present day, the Indus and its five great tributaries, the Jhelum,
Chenab, Ravi, Beas and Sutlej.  The Rig Veda calls this, theland of five
rivers and here again the Sanskrit Pandit tries to explain this apparent
incongrnity by suggesting that the Rig Vedic Aryan did not include the main
river Indus, but only the five tributaries and hence it becomes the land of
five rivers. This explanation is hardly tenable, for it must be remembered
that the Rig Vedic Aryan was not indigenous to India; he was an intruder
who came from without, and he gave t0 the river the name Sindhu~the ocean-
a name, which is a measure both of its size and the extreme difficulty he
aust have found in fording it before entering into the country. How then
could he have ignored it in his count of the rivers of the Papjab ?  If the
drainage system which existed in these regions was similar to what it is at
the present day, he should have called it Cheab (che — six, ab — river) the land
of six rivers, and not Panjab. However, we find that there are definite pieces

of geographic and histovical evidence to show that the Sutlej, till the twelfth
century A. D., had a separate exit to the sea through what is now known as
f the drainage system of the Indus,

the Rann of Cutch, independent 0

Obviously then, at the time of the Rig Vedic Aryan, the Indus had only four
tributaries and the land becomes the land of five rivers, the Panjab. = This
explanation, it is suggested, fits the facts far better then the fanciful Sans.

kritic interpretation of the Vedic texts.
of India, the Cauvery in the

the Ganga, among all the rivers
e i i g d nctified as to be called the

extreme south is the most sanctiﬁed, so sanchi as 10
Dakshina (southern) Ganga. Traditionally again, 1t8 origin 18 supposed to bp
identical with that of the Ganga ot Manasarowar, although in actual fact it
rises in the bills of Coorg: The Cauvery: though much smaller than the

i :choa or the Narbada, is more holy. On & glance at a map,
Gedavati, the KriSios o one of the most beautiful waterfalls gﬁ

finds that in the Cauvary we have or {
gli]\?asamudram. In sn ancient terrain like the Deccan Peninsula, one would
normally expect the drainage to have attained maturity, 8o that the rivers
will have a smooth gradient from sonrce to mouth with no rapids or water-
falls in their courses. Asa matter o}i factt, b.uz_ forfthxs zzmgze 1rregéglm_lty,
. exhibits perfect ‘characteristics ol maturity, a Wide river

the e by P Geomorphological evidence suggests

ith a very shallow radient. s
Zl?zla.lte{hewwaterfal));,t Sivasam%dmm is a very recent one, probably one which
came into existence even after the advent of man.

Here is another instance of primitive man finding a_remarkable
miracle performed in front of his eyes, all in & twinkle; a river flowing
pormally in grade, suddenly generates rapids and cascades. As before, this
becomes an act of God and is it surprising then that he calls the small lake
created by this miracle Sivasamudrain - the sea of Lord Shiva himself ? It is

t of earth movements that generated the
sible for the similar waterfalls in

Jubbulpore and is 1t any wonder then that the Narbada
%zzoﬁéﬁaggeniigrd sanctpiﬁed river of india ? We can, therefore, rightly
conclude, that if we analyse the physical geography of the region, we will
find that all rivers which had recent tectonic disturbances in their courses

i :tv or other, primitive man looking up to them as
have received some sanch %d, and no w%nder, he started worshipping these

isi i ions of G 1w .
:;VSLEL? ?gglf:;;zﬁfying their sources and banks, which in course of time,
became centres of pilgrimage, studded with shrines.

there is an interesting legend which

ther set of examples: y :
states rﬁxoat? aégr;lll: ox;3 the West coast of India was created by & saint, Parasu.
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raman who seized an axe (in another version of the
and hurled it with tremendous force from Gokarnam (near modern Goa)
right over the sea. By a wonderful miracle, it was carried as far south as
Cape Comorin and instantaneously, the sea retreated from Goa to Cape
Comorin, to create the low lying level land $o the west of the Western Gha(?s
This legend narrates in a poetic and figurative way the origin of this coastal
low-land, which has been reclaimed from the sea in very recent times, since
the advent of man, In geological parlance, the age of the region is f)leisto
cene—rvery, very recent. Linguistic evidence can also be cited to show tha;;
%laces mentioned as lying on the coast by early travellers like Ibn-Batuta

tolemy, Pliny and others are now lying far inland, which proves that the
sea has been receding steadily. There has been an uplift of the sea bottom
and an emergence of land, quitea frequent occurrence in wvature, which
however due to its inexplicability as before, becomes a miraculous event
with a super-natural origin.

legend, a rice winnow)

Yet another piece of interesting legend comes to us from th i
epic of the Ramayana which narrates the story of Sita, the virtut:)ues g\lw?itfl:lcl;?
Prince Rama, who was forcibly abducted by the Rakshasa (demon) King
Ravana of Ceylon. In the battle that followed, Rama’'s monkey-general
Hanuman easily leapt across from India to Ceylon, but the mortal members
of the army of Rama could no$ perform this super-human jump of 20 miles
or more. And to enable them to ford across Adams’ Strait on foot, blocks
of stone were created in the sea by the magic touch of Hanuman’s tail on the
gea Water. This is perhaps no more than an elevation of the sea bottom and
the fervid imagination of successive generations of Aryan bards can easily be
credited with such powers of invention to evolve the marvellous details that
have been added by way of embellishment.

‘One more example, the small island of Rameswaram lying in the
extreme south of India, in sanctity, is second only to Kasiitself. Rames.
waram is & very tiny island, eleven miles long, which now lies at a distance
of two miles from tl}e mainland. Local tradition claims that the island was
connected to the mainland and that the Pamban straits have been created ag
a result of a recent storm—perhaps as late as 1480 A.D. The abrupt manner
in which point Raman on the coast terminates, and its geological formation
which can.be tra.ch across the ridge of rocks to the island, almost confirms
this tradition; which is further fortified by the records in the temple of
Rameswaram itself, where it is stated that till the fifteenth century, the
island was connected with the mainland. Even to-day the idol of the temple
of Rameswaram is carried across in procession to the mainland, indicating
the fact that the deity in the temple exercised jurisdiction over the mainlangd
also. A natural phenomenon like a terrific cyclone must have resulted in
creating the deep fissure and converting what was once a peninsula into an
island. Here again, primitive man finds it imposible to account for thig
except through super-human action and the region becomes a parhicularl);
sanctified spot, where the Lord had openly manifested Himself,

In conclusion, another illustration could be cited from the Holy Bible
to elucidate the role of geography. Have you wondered why it is thag
Christ does not find disciples in his own city of Nazarath; on the other hang
he finds them from among the fishermen of Galilee. The inhabitants of
Nazareth are patient cultivators whose little gardens may be seen, even
to-day upon the hill slopes ringed in by walls of white stone. Like all cultj.
vators throughout the world, they are rooted to the eoil below and they are
obliged to remain on the land which must be constantly tilled ; the horizon
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. inds ig limited to the walls which shut in their corner of the earth.
fi.fh‘;he:t;n ;,nd:alture averse to things novel, and their work precludes any
! ey T tZeit leaving home, even if it were to follow the most winning of
:bg lgaam of men. The fishermen of the lake, on the other hand, are

' pomads through the very nature of their occupation. Fishing again is an

i itous business, which depends more on chance than anythin
lrlf;gggﬁ :ﬁ:ﬁglgge gome days of exceptll)onal catch which permit of rest an
:ra,n' willity for sometime and make possible the following of & whim, or the
t kiz(1l of a journey. It is not that the fishermen of Galilee were fatally
daestinged to follow Christ. but the geographical conditions of their environ-
“nent and their work inclined them, more than the gardeners of Nazareth to
ﬁlow thernselves to be led into Judaea by the Galilean,

Do not such interpretations help us to a better understanding of books
of religion ?
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MORPHOGENETIC NATURE OF THE BHUR
By

A, B. MUKERJI,
Dept, of Geography, Osmania University,

: On the Pleistocene surface commonly termed the Upper Doab the
Bhur is an unusual geomorphic feature that adds a variety to the rather
monotonous natural landscape. Although of small size and limited in distri.
bution, Bhur is of great geographic interest both as a geomorphic feature and

having significant cultural associations,

Early writers have described the form of Bhur in various ways. None
of these descriptions, however, are wholly true or complete. Wadn_a. (1953,
p. 393) describes it as an elevated piece of land which as a geomorphic state-
ment lacks any definiteness. He also considers the feature as a sand dune
(1958, p. 406). "Spate (1954, p. 498) considers the Bhur to be low, undulating
sandy uplands. Bhur has also been considered as a low, sandy ridge (Ahmad,
1952, p. 223); sand plateau of an irregular form (Dubey, 1935, p. 9); sand
deposit (Login, 1872, p. 196) ; and sand dune (Coggin-Brown and Dey, 1955,
p. 596). The folk usage of the term Bhur includes Bhur soil (bhur ki mitti).
Bhur tract (bhur ka ilaqa), and Bhur ridge (bhur ka tila). During the field
work spread over the whole of the Upper Doab the present writer found that

all the connotations of the folk usage were wholly true.

In appearance Bhur is a ridge with a flat top and gentle, lateral slopes
toward the base (Fig.1). The Bhur extends in & north-south direction
aralleling the Ganga, the Jamuna, and their tributaries (Map. 1). 1t is the
ength rather than its width that is the characteristic feature of the Bhur.
It extonds in a gingle, sinuous line and nowhere exhibits a composite feature
like & dune complex or dune chains, Its height varies from ten to thirty
feet. The constancy of its width of about two hundred yards is at once
striking. Flat-toped, gentle-sloped ridges may thus sum up the description
of the morphology of the Bhur.
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The origin of the Bhur has been explained as the result of aeolian
deposition (Wadia, 1953, pp. 393, 403, and 406; Coggin-Brown and Dey,
1955, p. 696 ; and Liogin, 1872, p. 196). None of these writers have, however,
indicated the sources of the sand. Wadia’s statements (1953, pp. 393 and
406) that the Bhur is found along the banks of the Ganga are true to only a
limited extent. The main distribution of the Bhur is in the central parts of
the l;{eistocene interfluvial upland, located far away from the Ganga (Map. 1
and Fig. 2).

Although the sandy flood plain of the Ganga is a large source of sand,
the possibility of the moisture-laden easterly winds transporting the sand
against the high western bluffs of the Ganga is almost nil. At the same
time, we do not find any sand dunes at the base of the western bluffs of the
Ganga. These facts suggest that the ideas about the transportation and
deposition of sand by the wind in the form of sand dunes are contrary to the
evidence gathered from the field.

Toward the west, the Jamuna flood plain is equally farther removed
from the Bhur and the eastern bluffs of the Jamuna river prevent transport
of the sand by the westerly winds. The possibility of the Thar desert being
the source of the sand for the Bhur of the Upper Doab is practically nil,
The winds blowing in the Upper Doab come from the northwest and not
from the west which is the direction of the Thar desert. Moreover, there
are no sand dunes nor sand ridges like Bhur in the intervening area between
the Thar desert and the Upper Doab. These facts suggest very definitely
that there is no transportation of sand by the westerlies.

It appears from the foregoing discussion that the role of the wind in
the transportation and the subsequent deposition of sand to form the Bhur

as suggested by the early workers has not been substantiated by field
evidence.

Recent investigations of the Bhur soil (Gerassimov, 1958, p. 195 ; and
Singh and Chatterji, 1958, p. 191) show that the parent material of the Bhur
soil is not pure sand deposited by wind, but sandy loam that hag undergone
several stages and degrees of oxidation. Different horizons in the profile
of the Bhur soil (Fig. 3) have colours ranging from yellow to red, which could
be easily correlated with an ascending scale of the intensity of oxidation. It
indicates, further, that the Bhur ridge was formed during the Pleistocene
eriod, a fact also stated by Wadia (1953, p. 403). Had the Bhur been a
eature formed of accumulated wind-blown sands, during the dry, hot months
the year (Wadia, 1953, p. 393); the soil derived from it and developed on
it would have exhibited morphological features entirely different from those
described in the preceding lines.

Further evidence to invalidate the hypothesis of the aeolian origin of
the Bhur could also be adduced. As contrasted against the mobile sand
dunes, the Bhur ridges are stationary features. The local traditions, com-
parison of the oldest available maps with the most recent topographic sheets,
and toponymical analysis of the names of the villages, eight to nine hundred
years old, formed with the prefix Bhur indicate that it has long been an im-
mobile feature,

The preceding discussion leads us to_conclude that the Bhur is a ridge
formed during the Pleistocene period. It was not formed by the wind-

- deposited sands. With the data in hand the writer suggests the hypothesis

that the Bhur is a long, narrow ridge formed by the simple process of alluvia-

tion. At the time of deposition in the Pleistocene period, the sediments
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robably, consisted of a greater proportion of sand. The river might have
ﬁeen a braiding one as a result of a large bed load and the easy erodibility of

the sand particles, The tow heads and channel bars connected with each
other formed an almost continuous feature. This was the first stage of the
formation of the sinuous Bhwr ridge. Thus, Bhur is a braided channel
deposit formed in the Pleistocene channels on a higher flood plain.

At the end of the Pleistocene period and the beginning of the Recent,
increased alluviation and the shifting of the channels consequent upon the
melting of the glaciers and the rise in the sea level abandoned the l?ed
deposit as a high ridge and thus preserved as a permanent feature. Wind
might have piled up the sand picked from the adjoining flood plain, and thus,
contributed to the building og the ridge. Thus, the primary role in the
formation of the Bhur was that of the rivers while wind played only an
auxiliary role,

The presence of the Hindan, Kali, and Karwan rivers along the entire
length of the Bhur supports the suggested alluvial origin, The form of
the Bhur with a flat top and gentle lateral slopes also indicates a ridge formed
by the river deposition. The morphological features of _the Bhur soil are
additional pieces of evidence supporting the thesis of alluvial origin.
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PHURSUNGHI*
By
V.S, GANANATHAN,
Head of the Department of Geography, University of Poona.

INTRODUCTION :—
on, superior medical aid, variety

Urban facilities such as higher educati
of amusements, electricity, good drainage system and the like, while common
derate population 1 the economically advanced

enough in settlements of mo

countries of the world, are available only in settlements of large population

(generally over 100,000) in India, In {his country only such settlements

provide enough number of people to iay for these facilities. Moreover,
igh to provide these facilities. Asa

their municipal revenues are sufficiently
ith populuation exceeding

consequence these cities (urban settlements Wi
ban pull over their individual umlands.

100,000 each) have very strong ur
The smaller settlements in the umland of & city experience the urban
ding on their distance from the city.

pull to a greater or lesser extent depen 1
ts in the immediate umland of a city

So it is possible to speak of settlemen ‘ L
y influnced by it The definition of “‘immediate umland”

a8 ones more strong ] .
has to be necessarily subjective at this stage of development of Urban
ossible to say that the immediate umland ”’

Geography. It is, however, P L ¢
would include settlements which can be in close touch with the city.
in the immediate umland of a city, it is

Tiven among the settlements 1
One type, because of location on the main

possible to think of two types. $ype, | X C
road or rail-routes radiating from the city, 18 111 daily contact with the city.
The other type, because of less advantageous location, is not in such cloge
contact with the city. For the sake of convenience the first type may be

described as type ¢ A’ and the gecond as type ‘B’ It is generally observed
that the cities expand b gradually swallowing the type A settlements., The
shape of the city, therefore, is far from compact.

o settlements in the

In the study of A and B typ immediate umland of
ting features that represent the influence of the

a city, there are interes b
* distance-time-cost’ factor, e A type settlemens, for example, contains
features that are easily followed up to the nearby city ; generally these
features are not to be geen ib the B type settlement. The small settlement
of Phursunghi, about four miles from the pe'nph?lg) of urban Poona, confalns

many of these features that are characteristics o tae A type settlement.

PHURSUNGHI:—

This settlement is located in the general west-east slope of the Maha-
rashtra Ulgl:;d ;e th‘:are is, however, & local dip toward NNEast leading on to
the eastward flowing Mutha-Moola_river. Through Phursunghi & small
stream flows northwards to join the Mutha-Moola river, three miles north

of the settlement.
e
* Thi esented at the International Qeographic?l Congress in Stockholm
in Aygust ;‘3’6‘5, pﬁ}]");: ;J:;e;;rwas supported by suitable slides at the time of presentation. The
abstract of this paper has appea 91 of *Abstracts of Papers, International Geo:
. graphigal Congress, Nordon 1960,
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Phursunghi is within two miles of the main Poona-Bangalore
railroad and boasts of a small railway station bearing its name, In addition,
it is within two miles of the main Poona-Sholapur road: a branch road
connects it to the main road. The settlement is gerved by daily buses from
Poona, two each way. The people of the settlement use  the busges in pre-
ference to the railway. This is possibly due to the fact that the buses reach
the heart of the settlement and are conveniently timed. The railway on the
other hand, provides few local trains.

The whole area is part of the Deccan Trap region. Basal
the surface at many places within the settlement. The small st
mentioned, hugs the settlement on its western side and hag
basalt both in its bed and its banks. Soils occur in var
according to topographical variations. Soils are the typica
characteristic of this part of India,

t appears at
eam, already
_exposed the
fvmg thickness

black regur

Average maximum temparature is 99 to 100 degrees F.in the month
of May, and the average minimum temperature is 50 to 51 degrees F, in the
month of December. Diurnal ranges in temperature exceeding 25 degrees F.
are quite common, particularly in the winter months. Total rainfall for the
year is around 33 1nch_es. The settlement enjoys a cool dry winter, a hot
dry pre-monsoon period and & warm wet monsoon season. Thg stream
flowing along the settlement is dry 3 to 4 months in the year. Three wells
within the settlement provide a limited source of water during the hot dry
season.

Phursunghi (with a present-day population of a little over 5,000) is an
old settlement and was paying taxes to Jagirdar Khan Walsch Khan
Fakheruddin in the 17th. century. Since that time, of Moslem dominance
it seems to have slowly swung over to the present day Hindu dominance,
The mosque, set in a big compound, and several temples represent the cultural
history of the settlement.

Its present-day economy is still largely agricultural, A variety of
crops including Wheat, paddy, jowar, gram, onion, and some 8easonal green
vegetables are produced in the land around the settlement. More than half
the acreage under cultivation is rain-fed. About a fifth of the acreage ig
irrigated ; 15% to 2074 is used as pasture (rofer table 1),

Inspite of the predominantly agricultural complexion of itg activities
it is worthwhile noting, a third of its wage-earners are occupied in non.
agricultural occupations (refer table 2). Wages are low for thoge employed
as labourers ; they range from Rs. 125 to 50 nP, per day. Men geot ﬁig er
wages (Re 1 to 1'25) than women (50 nP. to 75 nP,)

The ecopomy of the settlement is primarily oriented foward
Poons. Agricultural products, including vegetables, go to Poona, someu ,';E’ﬁﬂ
also goes to that city. Local market has very little to offer ; everything jg
described as ‘gone to Poona’. Many of the field products go directly to
Poona ; they are not even collected in the settlement before despatch 1o the
nearby city. ‘

Of the 654 builé structures used for living-in, the ones
inhabited number 518; eighty-seven are deserted and are in very b
}g of the inhabited ones about 80% can be termed as third or fourth clasg

ven (refer table 4). These have no ventilation and are made up of mud.

S:éied walls, with flat country type tiles for roofing. A little over half of

actnally
ad shape,

PHURSUNGHI
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the abandoned houses be descri
ton abandoned ho Pool;l:.y e described as abandoned by people who have

PHURSUNCI

Apart from built structures used fo living.i
serve the whole community ; the school-buill.diilvgn;g -:;Iklx’e trlrllils;% ra,re those that
mosque and five Hindu temples are older and are in poorer sfcent one; the
s a0 omall structures.  All these structuras paxticularly thy jou
~building, ili ! 6 lon
nights, g, are utilized by the people for sleeping a%

The settlement owns 408 bullock- i
car and 1 motor cycle. The last twocveﬁ?gltesé ‘o bleyeles, 3 tongas, 1 motor

village, who represents in himself the mosg urﬂ';gis%ggﬁl?g ;f?sp?gliff of the
ere.

This is not a settlement that may be descr icti '
restrictive environment. For eight mgnths i;sc:}lngeieﬁ &t}v;g;t;n;} of hard and
water scarcily; one stream and one canal supply water t lls R0 seriong
within the jurisdiction of the settlement : et o lands comin

from which water is drawn up by the mkbt:zi;ggelg?n there are over 940 wells

URBAN INFLUENCE ON PHURSUNGHI :—

The influence of the nearby city of P i ;
of the life of the people in this seytltlergent. 00nA 18 seen in almost yl) aspects

It has already been noted that a third of
members are occupied in the non-agricultur:lhea.(f?itvailtigsum'}f‘ir of earnip
locally employed persons like teachers, shopkeepers car ént ;¢ Mclude
masons, and the like, as well as ones employed in the ﬁearbp .‘2’5. cobblers,
Approximately 5% to 7% of the earning members are employ iy of Poong,

activities serving that city. Most of these are the better pa},’i%dvlvl; ;; ogsia or in
-earners,

Since most of the products from the fields feed

4 . Plrdy A P OOng
employed in agricultural activities may also be consider .%  persons
then well over 70% of the earning members in the settleﬁeists:gmg Poona ;
city of Poona. 8erving the
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With regard to the occupational establishments within the settlement
of Phursunghi one notes again considerable urban influence. The flour
millg use oil-engines, which can be serviced only by the dealers in Poona.
Two tailors use sewing-machines for which parts come from Poona.* Two
of the occupational establishments are provision shops retailing consumer
goods like washing soap, combs, pencils, note books, packets of tea and
cigareftes, all purchased and brought over from Poona.

The tea-stalls, three in the settlement, are another type of establish-
ment found generally only in such A type of rural settlement. Tea and
light snacks are available here, and generally, people are found patronising
these establishments both in the mornings and evenings. These are the
rural counterparts to the city restaurants.

Among the structures built for use as houses, it has already been
noted, 87 have been deserted. While part of this abandonment is not the
result of migration to Poona, a good part however regresents abondonment
by people attracted to Poona. This itself represents the influence of the city
nearby on the people of the settlement. It may also be noted that even
among the inhabited houses, most are maintained in very poor shape; this is
quite common in a village type of settlement; however, quite a few of these
houses seem to be getting ready for abandonment and therefore are being
maintained in a shabby condition, At the other extreme are a few houses
that are distinctly superior for such a settlement; those houses have been
given the urban toucﬁ.

The school and the flour mills represent built structures that have
urban character. The school is the largest of the recently (within 10 years)
built structures in the settlement. There are six large rooms with adjoining
verandah ; the building itself is ‘L’ shaped and the rooms are provided with
three windows each, apart from one door. Such a structure for a school is
found only in the A type rural settlements. The iour mills use oil-engines
and are characteristic of the A type settlements.

One item in the property of the villagers, is some sort of a vehicle.
In an average Indian village, a bullock-cart is a valued property. The people
of Phursunghi own besides 408 bullockcarts 409 other vehicles that are
largely characteristic of non-rural settlements. The very large number of
bicycles (405) shows the extent of urban influence. It may be said that India
is in the bicycle age as far as the A type rural settlements are concerned.
Bicycles are still quite uncommon in the B type rural settlements. The two
tongas, one mator car and one motor cycle may be described as truly urban
feathers in Phursunghi’s cap ; such vehicles are uncommon even in the A
type of rural settlements.

The maintanance of a motor car or motor cycle is possible in a rural

settlement only if it happens to be very close to an urban one, where parts
and services are available.

CONCLUSION —

Phursunghi, like other A type settlements in the immediate umlands of
oities, benefits and suffers from the proximity to a large urban settlement.
The benefits that Phursunghi has gained from proximity to Poona are seen
in the following : —

* Most of the B type settlements have no tailors at all. Mending is done by hand ;
sewing-machines in regular tailoring establishments are not found there.

2
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() Availability of medical aid from Poona ; two physicians (both
Homeopaths) visit this settlement twice a week each and gives some aid to
the people. They bring the necessary drugs from Poona.

(b) Availability of current news through Marathi news-papers
brought over from Poona. Not more than a dozen people purchase these
Dews-papers ; they however form the fountain heads of information to the
local people. The tea-stalls provide the appropriate background to the dis-
persal of the latest news by these learned few. Invariably the enthnsiastic
listeners provide the cup of tea to the owner of the news-paper.

[{¢) Availability of the many conventionally used consumer goods ;

these include cheap stationery, lanterns, flash lights and cells, packets of
cigarettes, washing soap and the like.

(d) The regular bus service between the settlement and Poona is
another benefit derived by Phursunghi because of the proximity to Poona.

. (e) The ready market for all its products in the nearby city of Poona
18 still another benefit; Phursunghi can convert its products into cash at
Poona and purchase its requirements at Poona.

As against all these benefits, one must note, are some of the less
desirable influences of the nearby city. Drinking tea and smokiug cigarettes
are not common in an average Indian village. In the B type rural settle-
ments these are not easily procured. The nearness of Poona has resulted in
considerable consumption of these two items.

What is far more undesirable is the ‘inferiority complex’ that has
developed in the people of the settlement by contact with the city of Poona
and its citizens, The people who take regular trips to Poona come back full
of praise for the city and its achievements. As in other similar settlements,

this has resulted in a general inferiority complex the village communit has
developed toward the city dwellers. d ¢ 1y

Unfortunately, the very appreciation of the wealth of Poona has not
been followed up by practical efforts to improve conditions of living in the
settlement. Thus the adequate drainage system, water supply and electricity
of the nearby city are not found here. These would have been most desirable
contributions from the nearby city; but these require considerable expendi-
ture, normally far beyond the resources of a rura] community, These
benefits would come to Phursunghi when it is made another part of the
expanding city of Poona ; then the city would make available its resources
for such benefits to the settlement. However, by then, Phursunghi would

have lost it8 own personality ; it would only be another part of the city
of Poona.

TABLE I

Total area of the land coming under the jurisdiction of the
settlement of Phursunghi : 5037 acres,

Nature of the land-uge
Under rain-fed agriculture

ses 2727 acres
Irrigated land 986 %‘é of total
Pasture land 208 ,, 49, »
Waste lands e 356 " 7% ”
Reserved pastures - s6s o1y 7
Buildings, roads ete, 195, 4 D

PHURSUNGHI 63

TABLE 11

Out of a total of 751 earning members in the settlement the
occupational distribution is as follows :

Agriculture (in own field) 254 persons 33:5% of total

Agriculture (in own field and as labour in others) ... 156

» 20% "
Agriculture (Iabour only) . 105, 4% o
Industrial labour 37 5% »”
Service (teacher accountant) e 4, 5% »
Business (shop-keeper etc,) 21 ”» 3% »”»
Productive labour (carpenter, cobbler, mason etc.) ... %, 10% 1
Other occupations 69 9-5% "

TABLE III

Income groups of families (data could be obtained for only 331 houses)

Medium (over Rs, 600 per annum) ... 10 families 2% of total

Low (Rs. 200 to 600 per annum) ... 119 ,, 36%
Very Low (below Rs 200 per annum) ... 202 , 62% 4

TABLE IV
Of the 518 inhabited houses :

Better types (approx : value in excess of Rs. 2000/-) I only (school)
Medium types  (assessed value Rs. 1000-2000) 199% of total
Poor types € o » Rs. 500-1000) 38%
Vety poor types ( ,, » Dbelow Rs, 500) e 43%

”

TABLE V
Total number of vehicles owned in the settlement :
Bullock carts 408 ; Bicycles 405 ; Tongas 2 ;
Motor car 1; Motar Cycle 1;

TABLE V1

Other features:

School 1; Temples or Mandirs 5; Mosque 1; Wells 243; Flour Mills 4.




FOREST RESOURCES OF KUMAON*
By
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Govt. Degree College, Nainital, U.P.

The.naturs,l vegetation of Kumaon is essentially arboreal, exce ting
of course, in areas having high peaks and steep barren slopes. It is, there-

fore, not surprising for agriculturally sub-marginal and industrially backward
Kumaon to have a rich variety in forests.

According to policy statement of the Government of India’, 30% of the
total land area in the plains and about 60% in the Himalayan and other
mountainous tracts is Decessary as an insurance against denudation, In India,
Whereas, Assam, Madhya Pradesh, and Maharashtra states are well placed
In respect of forest area, Uttar Pradesh, Panjab and Bihar are among the
worst placed. The forest area in U.P. is about 11% of the total ares of the
state and this meagre percentage is also very unevenly distributed. Chief
forest areas of U.P. lie in the Himalayan region. Kumaon is an important
forest region of U.P., as is evident from the following table :

TABLE I-FOREST AREA IN KUMAON AND GARHWALS.

Si. District ; Total Forest.area Total area in Percent of Forest area
No. i insquare miles square miles to total land area
|
Naini Tal 1,834 2,721 67%
Almora 1,232 5,389 23%
Total for Kumaon 3,066 8,110 37-89
— _
3. Pauri Garhwal 2,516 5,612 45%
4. Tehri Garhwal 3,639 4,530 80%
Total for Kumaon
and Uttarakhand
Civil Divisions 9,221 18,252 50-29,

. Ero;n Tatblefl\ﬁ). 1 hit; becfom};:s clear that even Kumaon, an ares having
extensive iorests, falls short of the re virements laid g
India’s policy statement. The percentaqge has wapen by the Govt. of

v 1} gone down because of th
forest area of Almora district. The position of Naini Tal is howevgrmseoalgf:.3
what better.

NATURAL VEGETATION TYPES :—
Following types are observed in Kumaon :

1. Savanna type of vegetaticn occurring in Tergi,

*Kumaon has been used here in the restricted sense It denotes kKu 1 i
. . . . . " y . kmg
districts of U.P. i.e., Old Almora District (including newl Cleated Pj maoni spea
Naini Tal district. y ed Pithoragarh district) and

1. Howard, Sir H.,—Post War Foregs Policy for India, 1944,
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ts of Tera: and Bhabar that are found throughout Kumaon
hills 1;02 hbfmftr?i?)(?o feet on southern aspects and 5000 feet on the northern
aspects, that is, where the climate is tropical or sub-tropical and the mean
mi[:]im-u’m temp’eratures do not fall below 70°F, This could further be sub-
divided into two major groups:

ts of broad leaved species upto about 4000 ft. elevation
® F%ﬁire forests are absent or light and snow practically unknown.
In this group the following sub-types occur:

i iduous riverain forests which follow the banks of the
w Di)(;lincipal rivers upto about 2000 feet elevation.

(ii) Deciduous forests of miscellaneous species in the Bhabar.

-deciduous forests of Sal in the sub-Himala_yan tract and
(iii) Suol;tdeercl;;tuhm ranges upto about 2500 ft. elevation.

iv) Evergreen forests of Eugenia Jambolena (Jamun) and other

o) &%s%ellaneous species in the sub-Himalayan tract and along
the banks of the streams in the outer ranges upto about 2,500
ft. elevation,

iduous forests of Anogeissus (Bankli) and other miscellaneous
™ D:;:acliles occurring in the' central (Lesser) and outer Himalayas
upto about 4000 feet elevation,

sta of Chir occurring between 3000 and 7000 feet elevation
{b) Forsvhere frosts are often severe and snow fall is frequent.

3. Oak and low level Silver Fir forests occurring throughout the hills
between 5,000 and 11,000 feet elevation, where the climate is temper.a,te and
mean maximum temperature does not rise above 70°F. This group includes
the following types :

(i) Beng Oak forests between 6,000' and 8,000’ elevation.

(i) Moru Oak forests occurring between 6,500’ and 9,000 feet
elevation.

(iii) Karshu Oak forests occurring between 7,500" and 11,000 feet
elevation,

(v) Low level silver fir forests occurring between 8,000’ and 9,500’,

4. Alpine forests where annual precipitation varies between 10 and 40
inches. This group includes:

(i) Blue pine forests between 6,000’ and 12,000 feet elevation.
(ii) Spruce forests between 7,000’ and 10,000 feet elevation.
(iii) Cypress forests between 6,500’ and 9,500 feet elevation.
(iv) Deodar forests between 8,000 and 10,000 feet elevation,

(v) Forests of mixed hardwoods dccurring between 7,000’ and 9,000
feet.

(vi) High level birch forests between 9,500' and 12,000 feet,.
(vii) High level silver fir forests between 9,500 and 12,000 feet,

.
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5. Bushland includes:

(i) Alpine bushland occurring between 10,000 feet and snowline,

(iiy Bushland lying within g narrow belt
Almora district (Darma and Johar P

where the annual precipitation ig
includes :

(a) Riverside bushland between 11,000’ ang 15,000 feet elevation,
(b) Hillside bushland between 9,000' and 15,000 feet elevation.

4. —SAVANNAH TYPE OF VEGETATION IN TARAL.—

In this type are included bamboos and indi
exclusive claim of tarai; they occur in Bhadar as w

in the northern parts of
arganas) bordering Tibet
below 10 inches. It

genous grasses not the
ell. Moreover, they are

» [0OTe appearing as andergrowth and
are of thin variety with stunfed growth. Th i i

comes from Ramnagar forest division of Naini Tal distric (i.e., Bhabar).
region. Some of

Similarly grasses of better quality come from the foothill

these Baib, muni, and Ulls have proved their utility for paper making, The
use of the word ‘Savannah’ 18 not appropriate because typical savanna vege-
tation does not occur in targi.

B.—~DECIDUOUS RIVERINE FORESTS :—

Most important trees of this group are Sissu (Dalbergiq 518500), Khair
(Acasia Catechu) and Kanju (Holoptele integrifolia). Both sissu and khair
occur extensively on sandy and gravelly deposits bordering the rivers and
streams of sub-Himalayan tracts. Such newly formed soils may be colonised
in the beginning by grasses like Kans and muni, but the « climatic climax ”
is for sissu and khair which gecur in these regions without the. Iintervention
of any preparatory type of vegetation. One of the characteristic features
of these forests is the absence of othgr tree species and though sissu and
khair are often found mixed, this too is rather the exception than the rule,
That they are not more frequently found mixed is probably dme to the
heavier seeds of khair being deposited where there ig too much current for
the lighter seeds of sissu to come to rest’. When occuring mixed, sissu soon
outstrips the khair owing to its more rapid growth and greater height,

C.—MISCELLANEOUS DECIDUOUS FORESTS OF THE BHABAR:—

Flanking riverain forests are miscellaneous decidu
latter occurring distinctly on raised terraces of steplike ¢
steplike features become more pronounced the nearer they
the outer hills, constituting the typical Bhabay deposit.
composition and origin, these deposits are charact_er;sed

grosity combined with deep water level, and this insu .
: flected in the nature of the forest. Other factors which have had consider-
r%]e influence on the development and Composition of these forests gare
araﬂ ng, lopping and burning. Reckless grazing in winter by migrating
%’u;;w,m;,l}s especially near the foothills (asin Haldwani Forest Division)

sulted in the destruction of thege forests. Clearance wasg also resorted to
;e cold weather cultivation by migrating Kumaonis from times Immemorial,
tggugh it has been considerably checked recently. Colonisation schemes of

————

ous forests, the
haracter. These
are to the base of
As a result of thejr
by a high degree of
fiiciency of water is

2, Haines Botany of Bihar and Origsa, Past 1,
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the State Government after Independence have also led to the destruction of
these forests. Man has, thus exerted great influence on these forests, and

the natural density is often much reduced whilst in some cases land has
reverted to grass or reeds {4ndropogon muricatus).

Most commonly found trees in these forests
Amaltas, Dudhi, and undergrowths like Ber, K
Semal and Haldu trees are often ¢
species.

are Semal, Haldu Dhauri,
_ athber and Rohini shrub,
owering head and shoulders above all other

D.—FORESTS OF SAL (Shorea robusta) :—

Sal forms extensive forests and is highly gregarious. Where other
factors ave favourable, the upper limit of Sal;

| s regulated to a great extent b
frost. In excessively dry localities, such as d & y

_ ue south aspects, it gives wa
to more xerophytic species. It is unable to compete with ey s .

in localities with any tendency ¢ terloggi Three § ergt}'%‘?nl species
in loc: \ay tendency to waterlogging. ree types of Sal £
are to be found : Hill sal, Bhabar sal, and Tara: sal forests}.,p orests

Grasses appear in abundance in all ¢
cient light reaches the ground. In most
comprises 80 t0 90 percent of the dominant
dense tree canopy. That the virgin sal f
percentage of miscellaneous spacies than our present forests cannot be
doubted. Forest administration of the Government of Uttar Pradesh annu-
ally spends large sums in eliminating comparatively worthless undergrowth
and tree species, and with the efforts of man, balance of natureis now heavily
weighted 1n favour of sal and a few other valuable timbers.

ypes of sal forest, wherever suffi.
sal foresbg of whatever type, sal
tree species and tends to form &
orests contained a much higher

Hull Sal :—Sal does not extend beyond the outer ranges even
though the main river valleys of the central ranges are well below the maxi.
mum elevation at which this species will grow. In the outer hills it is
commonly found upto 2,500 feet elevation on south aspects and 8,500 feet on
north. Within these altitudinal limits the driest south slopes are ‘usually
occupied by Bakl:and other deciduous trees whilst along shady ravines on
north aspects, the sal gives place to a mixed evergreen and deciduous foresg
in which Sain (Lerminalis tomentosa), Tun (Cedrels toona) and Jamun are
seldom absent. Rocks underlying these forests are almost invariably Nahan
limestone. Owing to the shallowness and dryness of soil, growth of sal in
the hills is poor- In the western part of the region (in Ramnagar), due to
moderate slopes, forests bear a closer resemblance to the Bhabar than the
Hill type. This is due to the nature of the sub-soil.

Bhabar Sal:—Descending to Bhabar, we find sal occupying high
river terraces of the Bhabar proper as well as the most ancient Bhabar
deposits of Kota Dun. The salin these tracts may be regarded ag the
climatic climax to a succession of forest communities commencing with
riverine and passing through the miscellaneous types already described, The
soil is usually a moist loam overlying extensive beds of sand, river gravel,
and boulders. The permanent water table is at a depth, but highly permea.
ble sub-goil usually ensures a considerable degree of moistare in the upper
layers. The undergrowth in these forests is dense and is composed to a large
extent of Koru (Clerodendron infortunatwm), which grows gregariously over
large areas.

Taral Sal:—~In Tarat sal is usuall

y confined to ground which i
usually slightly raised above the level of 18

swamps and waterlogged chaors
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. face
(fat, grassy areas). In Tarai, the water table is never f“%‘?‘fi‘r";f?&e? "typo
and excessive moisture and inferior aeration have Probuci (damars) and in
of sal as compared to that of Bhabar. On high river i anks no indication of
their -vicinity, the sub-soil is usually sandy with little o: o o and then the
gravel or boulders ; but in some cases the strata changes 0 %ich intersect
80il becomes still less favourable to sal. The grassy chaors ﬁv 5 little below
the sal forests of Tarai are often extensive. They are fre_ql_lent 'yn some CRses
the sal forest level, a drop of two or three feet being sufficient 1

to change the forest into grassland.

I-
E-‘%}’EESRGREEN FORESTS IN SWAMPS AND MOIST LOCAL

art
Forests of this type are of limited extent and occur for dthextxggsta&ng
along the banks of Tara; streams and to a much more limite t(? o tho
the banks of streams in the outer ranges upto 2,500 feet eleva }On-s only B
latter case evergreen forest is restricted to » narrow belt somqtlmfi o mch
few feet wide on either side of the stream. In Tarai, the belt 1st 1%0 yards
wider and under exceptionally favourable conditions may exten oamp
from either bank. These evergreen forests may be subdivided mi:{o {Zf i
type, a moist miscellaneous type, and the type bordering the banks O et
in the hills. These types are, however, essentially one and differ on }}’11 fore
there is a greater excess of water in the swamp type which is lt %}'e ore
slightly more evergreen in character than the other two. Gu;e (Tre the
nudiflora), Gular (Ficus Glomerata), Jamun and to a less extent Tun are o
trees commonly found in these forests. Dense undergrowth of evertgrie)e'i
shrubs is usually found in these forests, Grasses are normslly absent bu
there may be found an abundance of ferns.

F~MISCELLANEOUS DECIDUOUS FORESTS AT LOW ELEVA.
TIONS IN THE HILLS :— :

These forests are found throughout the central and outer hill ran%qs
upto about 4,000 feet elevation, above which they usually give place to_t(_: :1?‘
pine. They occur on all aspects and, therefore, dlﬁe; much in cor}x:posx .io ié
The slopes are frequently steep and always well drained, whilst t e t;sm :
usually shallow. In Bhabar well drained soils combined with higher tempe.
ratures provide more fav urable conditions for these forests. The htrees 'I?l::
mostly deciduous being leafless or nearly so during the hot weatl etlj} lio)
only tree found gregariously over large areas is Bakli (Anogeissus I\? tfo '(f‘a.,l
such gregarious forests are restricted to the south aspects of gzni) L
district. A characteristic of all these forests is their poor height, 50° | ell g
seldom exceeded. Common treesin addition to Bakli are Sawn (Terminalia
tomentosa), Koiral (Bakunia variegata), Kanola (Bahunia retusa) etc.

G.—FORESTS OF CHIR (Pinus longifolia) :—

S ' 000
These forests ordinarily extend on south aspects from 3,500' to 7,

feet and on north aspects from 3,000’ to 6,500 feet elevation, Chir lstéoﬁng
on almost all geological formations which occur within this region, t t? %n
on certain southern slopes with a limestone subsoll, it is unable Lg t?xts on
account of the dryness of the soil combined with relatively hig empﬁ &

tures. Nevertheless chir forests can establish themselves on dry sofuhﬁ er:
aspects, where owing to xerophytic conditions and the prevalence of 1;31 é
few other tree or shrub species survive. In all chir forests, the pine is A
dominant tree, and it is not unusual to find it the only tree species present,

3



70 THE INDIAN GEOGRAPHICAL JOURNAL

thou .

lese gggﬁlg‘?rth aspects where there is more moisture in the soil and fires are

seldom ver Wgésca»tteri‘%d trees of other species may occur. Chir forests are

whatever tie Se. e ground is covered with grasses, sometimes dense

continuous undi:g?g;‘gﬁ g%llssﬁt%é): gfvterhead c@dnc;py, and there is also‘a dis-
o+ di : en so

a short distance their presence is scarcely no‘:;vilcezgl:,cattered that even from

The open nature of these for
ests, absence of other tr i
gg;r:t:zveoi underg“rowth are partly attributable to fires w%%glgeﬁ?\?e&?g zlﬁg
Roroph ti% a,n(xll_u?, y thtoughqub their length and breadth, and partly to
yuic conditions under which they grow and partly to the fact that the

chir is often closel i i ivafi i
fopping ot feuie;ér.assocxated with cultivation zone and its attendant heavy

Towards its lower limit Chir i ibly i
. ] passes insensibly into the f i
miscellaneous species and less frequently into sal foxyesh ditecet.or'i‘?)wafr(llj;lxiig

Qoper limi - ° : :
bgsj. imit and in moist and shady ravines the chir gradually gives place to

H—FORESTS OF BANJ (Quercus incana) t—

The three principal oaks are Banj, Moru, Karsh i

or less dlsfflnct altitudinal zone in Ku]ma,on. , Beforz ;l:gceeaé(czl}ilr?g":cgc?lzﬂ 2 T(?iﬁ
:ix,c:oun: of each oak type, the following facts which apply to all are of sgecia.l
n ef{esd. The soil is_usually moist though due south aspects often form
:;Illlar:)ue L e)icegtxons and there is a high degree of atmospheric humidity
thro ii 8111 the monsoon period irrespective of aspect. The effect of this is
seen In e cf aracteristic manner in which the trees are draped in a rich epip-
si%ua.t (;)ra. of mosses, ferns and lichens. Fires have passed through the forests
sity tﬁei(ﬁi south aspects at intervals of few years and considerably influen-
ced their ine;sé(grc.e h(g:; Sgtftkk)l:;: a,sfpe%ts ﬁi_es ha,:e: been much less frequent

> 4 factor of great importance. On th
gggg,fc:gg;eggg of man on these forests has been g%eat. All the o:kgt};gg
i continuous unregulated lopping has converted or is still con-

g more accessible forests into scrub. In all the oak and silver fir (to

be discussed later) forest i
8, ther i
herbaceous plants ‘which die a,ft'.eeirl i;l?: l:'gglys.& more of less extensive cover of

) Bany is ordinarily found between 6,000’
; : ] , and 8,000 1

;(; :(ljlc; ;)c;:gl;é%: :;ouit;er ravines running down into chir zoff: f We}igg tlict);n’oflz:;
is its capacity ¢ e e:a.btlpn as 3,500 feet. A notable feature of this species
P ok t};,he:eefs ablish itself on the most unfavourable south as E:act;s ;
nsually dens,e o t};)refst;ﬂ are always very open, those on north asbecﬂ’s aré
With, dence éra.ss, wehigﬁ[?);rrfgst?h?;; ground is almost invariably clothed
Banj forests have a large number of shgigzc;:s?cagtgg ssiléﬁoi? absent. The

I.—FORESTS OF MORU (Quercus dilstata) :—

Moru forests are found fr

) ) om 6,500°
intermediate zone between Banj and 5%(31,
form extensive forests on south 3spects
such localities. It attains itg marximuni

e, O soountof (5 dapaty 5 romt e e e
. . an A ; :
tions fires only penetrate in exceptional years. Tg::za;;ggﬂg;c:ﬁtyc; ?3\;

scattered trees of other speci i i
commonest of which are é)::ze:ngo?a%igsg with moru for dominante, the

to 9,000 feet elevation occupying an
rshu ; but whereas the tw%y lagt:ter
the moru only occurs sporadically in
development at elevations between
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J.—FORESTS OF KARSHU (Quercus semecaroifolia) :—

The Karshu occupies the highest zone amongst oaks, and these forests
are fonnd between 7,500’ and 11,500 feet over very extensive tracts., It is
found equally on north and southaspects, and in the extensive areas occupied
by this type of forests the Karshu has few successful competitors, excepting
Silver fir and Moru. The fir, however, only occurs on a small fraction of
the area occupied by Karshu and moru can only compete with success on
north aspects towards the lower limit of Karshu. At its lower limit it often
passes into Banj forests though on due north aspects it frequently gives place
to Moru, spruce or silver fir. At its upper limit it passes into forests of
birch and silver fir, though on southern slopes it more frequently passes
directly into pastureland, the passage being always abrupt without any
gradual trapsition. Typical Karshu forests are dense, the most common
accomplice being Burans (Rhododendron arboreum) which is almost as
abundant in the Karshu forests as it was 3,000 feet lower in the Banj. Shrubs
occur in great variety but some of the commonest are Rosa sericea and

Titmela (Viburnam foliolosum).

E.—FORESTS OF LOW LEVEL SILVER FIR (4bies Pindrow):—

The low level silver fir is found between 7,000’ and 10,500 feet
elevation and forms continuous forests between 8,000" and 9,500 feet. The
only wide occurrence of this species on the outer Himalayan ranges of the
region is a small community at Debthal about 15 miles east of Naini Tal.
There is also an outlier in the Thali reserve of East Almora. With these
two exceptions, it is restricted to the higher central ranges and the great
Himalayan range itself. Wherever silver fir occurs it is the dominant
species excepting when it occurs mixed with spruce ; in the latter case it is
conjointly dominant. Itis exceptional to find a forest in which silver fir
trees are sufficiently dense for their crowns to be actually in contact. This
however does not imply that the ground is incompletely covered. In the
forests lying to the south of the great Himalayan range the second story is
most frequently composed of either Karshu or Moru, but north of it oaks
disappear and their place is taken by a mixture of broad leaved deciduous
species, the commonest of which is Pangar (Aesculus indica).

L.—FORESTS OF BLUE PINE (Pinus excelea) :—

Fairly extensive forests of blue pine exist beyond the great Himalayan
range within the drainage basins of various rivers, whilst to the soutb of it
only small patches of this forest occur almost invariably on limestone. This
species is not found in valleys immediately east of river Findar, but
reappears in the Dhauli and Kali valleys. Its range of saltitudeis very
variable and is dependent on snowfall. The outlying patches south of the
great range are found between 6,000" and 8,500 feet ; immediately north of
the great range between 6,500" and 10,000 feet, whilst in still drier tracts
around Malari and Untadhura it is found between 10,000' and 12,000 ft.
Immediately north of the great range the principal tree associates vary with
elevation. ~Thus between 6,500' and 7,500 feet cypress and deodar are
often present, from 7,500' to 9,000 feet spruce, from 8,500 feet low level
silver fir (dbies Pindrow) and from 9,500" to 10,000 feet high level silver fir
(Abies Webbiana). Forests of blue pine usually pass into birch or high level
silver fir at their npper limit and into deodar or cypress at their lower. Dense
crops are quite exceptional owing to disastrous fires which occasionally
sweep through the areas.
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M.—FORESTS OF SPRUCE (Picea Morinda):—

On a widespread scale spruce is not found east of Garhwal district
and, as in case of blue pine, such forests as occur south of the great range
are usually found on limestone soils, or in localities where rainfall is below
the average for the surrounding parts. Here they are usually restricted to
elevations between 7,000’ and 9,000 feet though to the north of the great
range they reach 10,000 feet. Exclusive spruce forest patches are restricted
entirely to the north or northerly aspects. To the south it occurs in various
combinations usually associated with Karshu or Morw, whilst north of the
great range, the principal associates are Abies Pindrow and Pinus Excelsa.
Forests 6f spruce mixed with broad leaved deciduous species e.g., Pangar
(desculus inlica) and Acer coesium, also occupy wide areas and are a marked
feature of the landscape, since tall conifers stand out like sentinels towering
high above the broad leaved trees.

N.—FORESTS OF CYPRESS (Cupressus torulosa) :—

Cypress forests occur south of the great Himalayan range as well as to
the north, but in the former case in only small and scattered patches and
then invariably on a limestone soil on account of its relative dryness. That
lime is not in any way necessary to cypress is shown by the fact that in the
drier climate to the north of the great range it grows freely on soils having
quartzite and gneiss as parent rocks, These forests are found between 6,500
and 9,500 feet. Itis capable of growing on rocky precipitous slopes with
little soil, though in such situations its growth is always stunted and trees
are scattered, Cypress is extremely susceptible to fire and it is this suscepti-
bility than any other cause which has driven it to cling to steep rocky
precipices and to shun all grassy areas. Exceptions occurin cases of few
isolated patches south of the great range in which a deep soil favours a dense
growth of associated species which, by reaching naturally moist condi-
tions, create a barrier to the advance of fire. Forests as occur to the south
of the great range are often associated with Moru, whilst to the north of the
great range the principal tree associates are blue pine and deodar.

0.-FORESTS OF DEODAR (Cedrus Deodara) :—
On the southern slopes of the great Himalayan range deodar occurs

sporadically associated with blue pine and cypress. North of the great range"

it is found within river basins where it forms more or less pure forests
between 8,000° and 10,000 feet. The forests are open and trees do not attain
great height. On high elevations of central and outer Himalagan ranges
(e.g., in Naini Tal}, we also find deodar patches.

P.—FORESTS OF MIXED HARDWOODS :—

These forests are to be found to the south to the great range as well
as to the north. Forests of this type seldom occur over large continuous
areas, and seem to demand fairly deep and moist soil. The tree species are
all deciduous and are found mixed.

Q.—FORESTS OF BIRCH (Betula Utilis):—

These forests are characteristic of the tracts lying to the north of the.

great Himalayan range though narrow strips of these forests sre also found
on north-west aspects to the south of the great range. It is usually found
between 9,500’ and 11,500 ft. elevation though in the area of lighter snowfall
to the north of the great range it is found upto 12,000 feet, '
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R —FORESTS OF HIGH LEVEL SILVER FIR (d4bies Webbiana) :—

High level silver fir never forms a continuous forest covering large
aread; on the contrary it tends to occur in small patches in company with
Karshu and birch, chiefly birch. It is practically never found on a due
south aspect. To the north of the great range, it is found between 9,500,
and 11,000 feet and may extend upto 12,500 feet.

S.—ALPINE BUSHLAND :—

Above the birch and silver fir forests there is often a gradual transition
through xerophytic bushland into alpine pasture. The species composing
this bushland are also found in open places at lower elevations where less
favourable conditions prevent the formation of tree forest. Thus the lower
altitudinal limits of such shrubby growth correspond roughly with those of
birch forest though the upper limit extends above the birch to 13,500 feet.
The bushy growth we are now considering is discontinuous in the sense that
it occurs in more or less isolated patches varying in extent from a few square
yards upto 100 acres. It attains 1ts greatest development on north aspects.
The terrain is often steep and strewn with boulders and is frequently inter-
sected by rocky precipices. The largest of the species are Rhododendron
campanwlatum and Pyrus folioloss which also form the largest individual
patches of growth.

T.—RIVERSIDE BUJHLAND :—

This type of bushland found growing along the well watered banks of
streams at high elevations is composed of Saliz hastata and Saliz selerophylla
ghrubs and occupies a small area the former attaining a height of 8 feet and
the latter only 4 feet.

U—HILLSIDE BUSHLAND :—

The shrubs comprising this type of bushland are all 5 high and mostly
under 2 feet. The principal species are Artemisia maritima, Caragana Gerar-
diana, Hippophale Rhamnoides and Junipers.

In conclusion, we can sum up the vertical distribution of natural
vegetation of Kumsaon thus :*

15,000 Upper limit of hillside bushland
14,000° Upper limit of riverside bushland
13,500 Upper limit of Alpine bushland
Upper limit of high level silver fir 12,500’
Upper limit of blue pine, birch 12,000

Upper limit of Karshu 11,000 nge; limit of riverside bush-
an
Upper limit of spruce, deodar 10,000° Liower limit of Alpine bushland.

Upper limit of low level silver fir,
cypress ; lower limit of birch, high
level silver fir ; 9,500/

3 The idea of summing up the vertical distribution has been taken from Spate O.H.K.
India and Pakistan, 1954.
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Upper limit of mixed hardwood 9,000' Liower limit of hillside bushland

Upper limit of Bang, and Moru ; lower
limit of low level silver fir, deodar 8,000

Lower limit of Karshu 7,500

Upper limit of Pinus Longifolia ;
lower limit of Moru, spruce and

mixed hardwoods 7,000’
Liower limit of cypress 6,500’
Lower linit of Banj, blue pine (north

aspect) 6,000°
Lower limit of oaks 5,000
Upper limit of deciduous Bakil 4,000’

Liower limit of Pinus Longifolia 8,000

Upper limit of hill sal, Evergreens
J%mun and others 2,500

Upper limit of deciduous forests
riverine, miscellaneous Bhabar
forests, larai & Bhabar sal, certain

evergreens 2,000
1,000
Taral sal 650’ Tarai savanna type vegetation

FOREST PRODUCTS :—

Forests play an important part in the economic life of Kumaon, ag
suppliers of edibles and raw materials, as creators of a varied type of employ-
ment for the people, as suppliers of the requirements of a pastoral and
agricultural community and as a factor affecting climateand soil. In its
forests Kumaon has an accumulation of capital, some of which is being
worked out but much of it is locked up and is deteriorating, for forest wealth
is perishable and requires the_ v1g11ance‘and efforts of man to steal a march
over nature by a full use of their productive capacity before nature’s forces
of destruction have their full and uncontrollable say.

Forest produce is classified as major and minor. Major produce consists
of timber and fuel and the minor produce consists of : bamboo, grass, leaves
for fodder, litter and manure, fibres, oils, tans and dyes, gums, resin,
medicinal herbs, edible fruits and animal products such as honey, wax, horns,

hides, etc.

Exploitation of forest produce in Kumaon is carried on in two ways,
viz., by the state forest department itself and by the contractors or con-
cessionists.In the former case, the forest department itself carries out all the
overations of felling. extraction, collection, and transporting the material to
sale depots, while 10 the latter case contractors and consumers extract and
collect produce and pay the purchase price or royalty to the forest department,.
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MAJOR FOREST PRODUCE:—

Lumbering :—The total outturn of timber from the forests of Kumaon
in 1956-57 was 2,73,28,243 cubic feet of sawn timber. There was a sudden
increase in the exploitation of timber during the second world war ; the peak
year was 1942-43, percentage increase from the year 1939-40 being 73. Taking
the average of 1939-40 to 1944-45, the average annual outturn comes to 7691
lakhs cubic feet. In the following years of peace (ending 1956-57) the average
output fell to 5161 lakhs cubic feet.

Timber is removed in the form of logs, beams, sleepers, rafters,
scantlings and planks. Timber most in demand is sal, though chir is the
second largest in demand, and others like haldu, shisham, khair, sandan,
deodar, tun etc., follow suit.

Semal, fir, kail trees are in great demand by the match companies and
trees are sold in lots. The Bobbin factory at Bareilly uses haldu, maurang,
kanjw, and dhawr: wood derived from Kumaoni forests for the manufacture
of bobbins for the textile indastry of India. The Western India Match
Company at the same place consumes large quantities of semal, and fir wood
for match manufacture, There are also saw mills at Lalkua, Ramnagar,
Tanakpur, Haldwani and Bareilly leading to the manufacture of packing
cases and furniture,

In handling vast and heavy forest products the problem of transport
is very serious. Sleepers, logs etc., are brought down from the forests to
streams by slides or by manual labour. Generally speaking in the eastern
part they are brought there by the middle of April and then railed from
Tanakpur. Tanakpur has thus developed as an important forest depot.
Other tmportant forest depots in Kumaon are at Ramnagar, Kathgodam-
Haldwani, and Lialkua, from where forest produce is sent to various cities
of U.P., Madhya Pradesh and Rajasthan. Extension of railhead to Tanakpur
is credited to timber and resin industry.

Fuel :—Most of the fuel derived from forests is consumed locally though
part of it is exported to Bareilly and neignbouring districts in the plains. The
outturn of fuel comprising firewood and charcoal wood in 1956-57 was 304-75
lakhs cubic feet. This outturn has remained more or less the same in the
last decade ; slight variations are due to fluctuations in the local demand.

NEED FOR CONSERVATION :—

*Kumaon is being exploited to the extent of 274 lakhs cubic feet of sawn
timber and 305 lakhs cubic feet of firewood and charcoal-wood. The
most unfortunate part of it is that the forests are not being replenished at
the rate they are being cut. Most accessible ones were ravaged during the
war and the process is going on unabated ; furthermore inaccessible areas are
deteriorating because of natural hazards.

In the present state of development, forests may well be called the
only capital of Kumaon, and the forest officers should leave no stone unturned
in building up this capital by making good the depletion 8o caused, by means
of afforestation, all the same making existing ones capable of giving the
highest possible returns. But this has not been the case - debit side is far
exceeding the credit side. The pressure on Kumaon forests can be reduced
if more lands in plains are brought under forests adequate enough to meet
local demands. Clutterbuck aptly remarked. *The additional reserves in
Kumaon will raise it to six or perhaps seven percent. This is a very small
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area and as the country develops, as industries i

. . . ’ o
inhabitants improves, the demand for forest pro
and grass Wlllll become immense. In my opinio
lmportant that every district of the province should b i

sz (;‘rc(g.;r. :oda.ks)certa.mhwhethelr there are any existing for:sga;rifazllv};lfi)éilté:)?ﬁg

lred by purchase, or lease, or given over for systemat
to the Department in return for net profits and that vga,ste atelacs ;iaén;vg;ﬁ%?g

for afforestation.’ But 1bi i i
exctmtos the aotiag the responsibilty ultimately lies how g forest officer

MINOR FOREST PRODUCHE :—

1. Bamboos :—These are extensivel ' buildi
for making baskets, chicks etc. Tarai };,nlzlse%ifc‘t)ltar utl:g::[tl.gofp%rtg%ses aﬁnd
luxuriant growth of bamboos, from where they are exported in la,rg:()gu;f

bers. The outturnof b 3 ; 1
was 88,00,?)00. In of bamboos and ringals in scores of members in 195657

2. KResin :—Resin is tapped from pi .
channels in the tree trunk andpgy plﬂhcingp ;xf em‘ffel)g Sé‘f ;i‘é"fi% otnhe reon o
collect the floating resin. After this collection it is transport dereon to
ponies, wules and labourers to motor heads from where it is t‘;)ra,ln: on pack
rail heads and then railed to Clutterbuckganj at Factory Bareilly foforlged_ to
A tree is tapped for five years continuously, after which it is a,llowfg(liet ning.
for ten years, so that one third of the area of pine forest is worked at a.otil;;:,t

In the hilly tract of Kumaon, resin as a source i

acquired greater importance than timber. This indust%f( :E:ﬁssethgage:t? toy
of forests. The areas, having too many twisted and jointed trees, are usi
considered valuable from the poin$ of view of timber, but resin ex’tractli]:n
has no such consideration. Being lighter than timber and comparativel
easy to transport, especially in those areas which are far away from go ?il
streams or other means of communication, this industry has gained 53. qd
importance in the last decades. Here is an industry which gives good retu?rlls
with little depletion in the capital and provides work to local populati
during winters when agricultural activity is at a standstill. e °n

crease and the prosperity of
duce, especially timber, fuel,
n, therefore, it is extremely

During 1956-57, 85,000 maunds of resin valued at

produced. The averageyield is about & cwt. of crude resin Iii'aczrle,o%ggi% was
sists of rosin and turpentine oil, the latter is separated by steam distill tf){on.
There is a huge demand for turpentine for the manufacture of Vamisﬁ a 10:::1.
also for medicinal purposes, rosin is used for shellac adulteration iges an

mills, soap factories, lmole_um, sealing wax, printing inks and gra.’ma Pglper
records. A large turpentine factory owned by the Government was Wp fl)gne
by the Forest Department at Bhowali in Naini Tal district for several orked
The place was however, found unsuitable for several reasons and th fyears.
was shifted to Clutterbuckganj, e factory

There are large areas under pine in Kumaon and PR
them exceeds the requirements‘of the Government Fagzgr;e:;ncfgfgdeg by
ganj. There1s thus room for private enterprise. A factory for the g? uck.
tion of turpentine could be opened at Tanakpur which is gn the rail 1stilla.
and which can also command the produce of the forests of Eagt Alm way line
Forest Department at one time proposed to erect factory at that ora, The
effect has not yet been given to the proposal. at place but

4. Extract from letter No, 39, camp, dated the 6th Tanuaty, wm

‘\—
buck, Conservator of Forests, Eastern Circle, to the Chijef Secretary to Govxtn 8 l!’{ Cldtter.
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'8, Podder Produckion and grazing :—-Kumaon being a deficib ares in
matters of food production and agriculiural land being scarce, fodder growing
is not a common feature in the hilly tract of Kumaon., Thus, hill people
depend on the natural supply of grass. There are grasslands in sub-alpine
zone apd in Tarai Bhabar. In the former Bugyards or Payers grasa ig
considered nutritive, but in the central climatic zone there ia a scarcity of
grazing grounds and fodder. The people of this parf face great difficulty
since most of the forests are under Government management. The Fores$
Department grants grass concession to contrackors or auctions them.

The position has recantly been eased becanse the Farest Department
has decided to forego grazing fees in cerfain areas. Besides, the Department
has developed & scientific method of developing pastures, which improves the
guality snd quantity of fodder grasses, encourages regeneration of trees and
shrubs, and prevents soil erosion.  In some areas catile are allowed to graze
but goatas are debarred from grazisg as they are most destructive to natural
regeneration, 'The accumulated unused grass ia then sold or suctioned, The
Upper India Paper Mills, Lucknow and Star Paper Mills, S8aharanpur are
fed by Baib or Sabai and Ulla grasses of the forests of Kumaon,

4. Katha or Catechw production :~—In Tarai and Bhabar, there is
always 8 competition between sal snd khair trees, and it is no wonder that
the labter wins; the reason being that khkair is the only tree in Indis, so far
known $o produce Kaths and cuich. Khair tree is widely scattered in Tarai
and Bhabar, but the reserved forests of Kumaon are most notable in this

respect.

Indigenous wethod of kaths msaking is _wasteful. The bark of the
Khair tree is used as fuel for boiling cafechu. Wood is cut into little chips
and boiled in earthen pots or oceasionally in large cauldrons, until the fluid
becoms as thick as syrap, when it is taker out and cooled. Kiins are gene-
rally made uear streams. Between 12 to 16 pots are nsed in one kiln. The
firs pot is with chips and water. When the water begins to boil 16 is poured
into the second pot where it is hoiled for a short time and is then poured into
the third pot. The process is repeated until the last pot is reached, by which
time the fluid has attained the required consistency, The last got 18 then
removed from the kiln and its contents are poured into a hole dug out into
the ground. A superior variety of cafechu is prepared by drying the contents
af $he last pob on a piecs of cloth, Profeesional catechu makers gre the lacal
kherias. Another class of men who are locally employed are koown as
Chaeens and come from Gonda and Behraich districts of U.P. The outturn
of such & kiln averages five maunds. Buch kilns are at Haldwari, Ramnagar,
Chorgallis, Tanakpur and Kichcha, According to the Forest Department
1,81,668 maunnds of Katha and cafechu were produced in 1956-57. Af
Haldwani s factory for Katha making was opened which is run on modern
lines, and is known as Krishna Kathe Factory, It produced jn 1957,
125 maunds of Katha per month and 40 maunds of catechu per manth.

5. Lac —~It is obtained from the following treea of Zarai and Bhabar
Drak, Babul, sal and Pepal. There is np culture of lac insect; it grows
naturally. 1tis believed that there is & bumper crop every third year.
Bhotias {the tribal people) extract red colour out of it.

6, Medicinal roots and herbs:—The forests of Kumaon sre reputed for
medicinal roots trees and herbs, many of which still remain unidentified.
The important one are dmalias, Baj, Banapsha, Rijaisar bark, Brahmi,
Bilat kand, Sainjang, Siwal, Udal mustili, chiraita, kilmora root, kuchila,

4
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Belladona, rohini ete. For better utilisation of this wealth, the State Govt.
have opened an Ayurvedic laboratory at Ranikhet,

OTHER POSSIBILITIES :—

*  There is still & great scope for better utilisation of Kumaon’s varied
forest resources. At present, chir and banj forests are being used for making
charcoal. The use of charcoal has been confined to burning purposes. The
smaller pieces of charcoal and dust are wasted, thongh at times balls are
made out of charcoal dust and used for burning. On the authority of Sir
A. Appleyard (of the Rothamstead experimental station) the use of charcoal
as & fertiliser can be recommended. 1f charcoal as a fertiliser is popularised,
1t will improve yields and increase the revenue of the forest department.

] At present two or three types of trees are generally exploited for
timber and the rest are used as fuel, It is, therefore, necessary that some way
is found out for industrial utilisation of almost all the timbers. Since Blue
pine occurs at higher elevations, it is not much in use thou h it has superior
wood. Chir (Pinus longifolia) is readily available and is, therefore much in
demand as a timber as well as for rosin tapping. The wood and roots could
be used for chir tar manufacture. Deodar could be used for railway sleepers
because it is immune from the attack of white ants, Liocal people extract
oil from it (called Kelon-ka-tel). The Indian walnut could be used for
furniture carving and decorative work. Blackwood on the Nepalese border
is hard and durable and could be used for cabinet making. When painted
properly, it gives the appearance of imitation ebony, Similarly other possi-
bilities could be explored. At present the Forest Department of U.P. is
concentrating on the plantations of chir and sal. If they propagate other
fvoods zs alternatives, the pressure on two or three varieties is sure to be

essened.

The two medicines, Santonine and Thymol, are muchin use and
are imported in to our country. But the raw materials out of which they
are made grow wildly in Kumaon hills. The Santonica, plant (drtimisia
Maritina) has a wild growth in northern parts -of Almora district. The plant
has been examined and found valuable. Owing to lack of capital, expert
knowledge and local enterprise, this profitable industry has not yet been
started here. Similarly Thymol could be manufactured from the plans
locally known as BaneJuan, which also grows wildly in abundance. All
these need immediate attention.
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GEOLOGICAL PROSPECTING AND THE
AGE OF ROCKS

By
Acapemiciax D, V. NALIVKIN

Knowledge of the age of rock-strata has tremendous bearing in the
search for xine%als. Takegoil, for example. The region between the Volga
and the Urals is now the main oil-bearing area of the Soviet Union. It
supplies more oil than any other area and its reserves leave Baku far
behind. 1In this region neither the upper young nor the lower ancient
strata of the Earth contains oil. It is all situated in the lower half of the
middle strata, and if you seek it in the younger or older strata you will find
nothing and only squander millions of roubles on drilling.

Knowledge of the strata in which the oil lies or, as geologists say,
knowledge of t.]%e “age’ of oil seams is very important for the ‘correcg
organisation of prospecting and drilling on which thousands of mllh_cl)nbs )
roubles are spent every year. A mistake in determining the.age of oil-bear-
ing rock often costs hundreds of thousands or millions of roubles.

. o . ta

The same can be said of coal. If we seek it in ancient stra
we shall find pothing. In-the middle and younger strata it occurs often,
but only in seams of a specific geological age.

. . i o d
Pinally iron ores. We are proud of the new large deposits discovere
near Belgorog, but this was made possible only because the geologists knew
the age of the strata where these ores could be found.

Having determined the age of the Belgorod and identical Krivoi Rog
ores, the geoglogists posed the question: What if we seek iron ox};e gf t}n(:
Krivoi Rog type in deposits of the sawme age but in other parts o{ ttg flfilfd
Union ? Two years passed in search but nothing was found. xtli' g ird
year, however, very large deposits of ores of Krivoi Rog type Wer_et isc zited
in the Eastern Sayan Mountains. Soon. the Kazakhstan geﬁ!ogls ] freﬁowed
that they too had discovered large deposits of iron ore. This Wz;.ls 0 owed
by similar reports from different parts of the Soviet Union. In all case
ores were discovered in ancient Pre-Cambrian strata.

AGE AND RADIO-ACTIVITY :—

ini d on the
ically all methods of determining absolute age are base
study (})fr::gligiicgive elements and processes involving them. i& :ﬁug)trh(c;f
transformations which t}ake pla,cle 1nn1?sar1%9§e sluobnsg:?c?g ;e:f:nss for?natiox};
i arance of new elements. _ :
ko a5 e f the s St oppses, 12 i Tk o reprt
i step was to establis .
t%l:g;aeff. Th’l‘eh?sexlgmdf}) it possible to calculate with great acculrazgeatgg
absolute age of the rock under study. At first only (ﬂm .newn)é crouted
element was studied — argon. * The results obtained by a enan%r d labora.
tory were discussed at the first All - Union conference for the ; e t?'t)ln tion
of absolute age.”” They immediately attracled umvehrsal tatienolf c.hanges
laboratories were set up in Lening_md and Moscow. Td e s gdi.;; of changes
taking place in rock requiries intricate, painstaking and exce gly
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research. Existing instruments had const
ments were invented and the results becam

CHECKS AND RE-CHECKS :—

At first there was much doubt, especi .
declared that the chemists were engag‘e)?lc?z}l}}az?; ngRteh:ageglo%stls{, who
rechecks were made, and when different laboratories in l{)Iosgo c eé; E and
grad produced identical results after studying test sampl W and Lienin-

taken more seriously. The “‘ Second conferen es the problem was
attracted more participants. The data accu:nu?:,l?e?i ie;iixgg) ll?agdagsmutg age’’
and compared. It was found that it was possible to determine th een checked
which hitherto had defied study. : e the age of rock

antly to be renovated, new instru.
e more and more accurate.

After that, ““absolute age laboratories i i i
Sverdlovsk, Ufa, Baku and several other researvgﬁrecgg:g'gsl.ls}le%ﬁs Kle‘i{'
acquired scope and became part and parcel of all more or lesg compreherﬁci)ze

geological research. Today all the laboratori i
all over the Soviet Union, and their number rilselsnagifn%ioggd Z%e;v(iggorders from

In many cases, the age of substances i
i rogarded as definitely established. For szampte, men®
eningrad are made of granite and the age of thi ite is j
million years. The limestoue of which g:s;ta,ir-ca;lesg ;‘gn{:}t:;; ]h%slfsgél get N
are 300 to 350 million years old.. Coal is younger — some 200 milliorr? made
old. The ceramic clay from which crockery is made is 40 to 50 million Toare
old. The oil of Baku is 10 to 20 million yéars old. The greenish cl ¥€3ars
which bricks are usually made is quite-young — 50,000 to 100,000 s ola
'J‘_‘pe ﬁne’yelloyv sand of some beaches along the Gulf of Finland isye&r_s °d.
“infant”, being only 10,000 or 12,000 years old, whils o mons fiicen
around Leningrad the sand is actually being born before our ver bei o
no more than 200 or 300 years old. Y €yes, being

OLDEST ROCK :—

Ordinary cobblestone pavements are made fro ,
oldest rock which is 2,000 to 3,000 million years old. nI]t; iss? .édniefﬁcoufltt&e-wml.d 8
such spans of time, bl_zt_there 18 even older rock, The oldest kno 1magine
dates back to 4,000 million years ago, and the history of the earth d wn rock
there — it goes even farther into the past. oesn’t end

: nter every day,
rver embankments in

In conclusion it must be said that work on determinj
age of rock is being conducted on a big scale in ma,::;,l légilgnt‘;-}?:s &g)sglute
geochemists are confidently in the lead, » DTS our
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