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- THE LANDSLIP WiisR LODUPULAL, KOTTAYAM DIVISION,

G170 UNIZED STATE OF TRAVANCORE AND COCHIN. . .

- By

Messrs N.X.N. AiYengar7énd M.S.tBa;agundaram;
Geologists, Geological Survéy of India,
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Introduction. -

S _The landslip near Todupulal (58 C/9 — 9° 53' 45",
3°.43') s sald to have taken~place“on}the,27th-oﬂ_Aggg§t 1949
oon ‘after’ its dccurrefice reports wppeared.in the "Hindu" of

dras and ‘the“local press.of Travancore and.Cechin. A verna-
1l@ﬁ“dgi1y*gaperr"MgIayaré Manorama™ -of-Kottaysm €58 C/10 w=
?‘36! aj?ﬁ?“Sgﬁ}'gayéﬁwide5pub;icity glving graphie descrip- -

T .
b 'jiLﬁés$r$?N;K.Na=Aiyengar and: 4,5, Balasundaram who
é?é“aeputedfto?gxamiﬂe3%hisﬂlénd§lip,;Ni31ted the area,on the
5th and 26th of September, We are thankful to“thegfahsgida:s
£ Kottayam'and'Todupulai for their,co-operation;K-Our‘thanks~
re also due to Mr, A, N, Madhava Nair, Taluk Assistant of -
>dupulai, who:not only accgmpanied,us«througnout;our investiga-

ton in the affected area’but was also helpful in securing local
nformation on this subject. " o

-

. Topography:~ The country around Todupulai is hilly, On the
est, thése hills stretch for g idistance- of about 15 miles up to
uvattupula river, rarely rising more than 5Q0 feet abgove M.S.L,
qrther;west,’for?about”Six milesy the general level of .the
ountry falls until ft reaches the backwaters of -the Arabian sea.
ast. of Tudupulaf;_the hills iricrease gradually-inuelevabion un-
il”they reach the high ‘ranges of the Western Ghats. Most of
hese hills have a -¢apping of lateriticvsoil which rsupport thick
cegetation. One thing that attri¢ts the attention of a visitor
0. this area isg the scehtc grandeur of green.verdure, and the
hick and luxuriant vegetation that stretches from end to end of
his nilly and undulating country, ~Plantations of rubber, -
apiocaj coffee, bepper, cocoeanut and arecanut adorn. the slopes
f these hills up to the summit, In fact, all available .
ultivable space has been utilised by the people. _

. Rivers:~ There are no big rivers &f importance5 but this are:
§ traversed by numerous hililistreams. One of them of some
mportance, and which drains 4his area, is Todupulai~Ar, named
fter'‘the town of Todupulai. #This stresm takes its origin on
\he;nigh”ﬁilisﬁgputheast‘ofgrﬁappﬁlaimaﬁd flows past-Todupulai
,gwﬁ;pakingia nbrthfwesterlyicourse, and finally :joins Muvat-
e

™

RIS
) R 4



LRy

JRIE TR SR

upula river. Another.skream of ;egser_i portance is the
Eagumanﬁur stream which is also a tributary to Muvattupula. It _
is in tne Chelavu malal and Mudia malai, two hill ranges, which
1ie between these two streams, that the largest number.of :
Jandslips have taken place, These hill streams arg still

actively erodihg thelr ;ow-banks during‘rainy:sgasbn:;

6. Reinfall:i~- The rainfall is fairly heavy in this area. The
average for the last three years, 1946-48 1s 179.62 inches. .
For ‘the year 1249 up to 95.9-49 the total rainfall recorded at

Todupulai is 114.12. inches.

General Geologv. =~ _

6. « . The main types of rocks seen in thils area are.
gneisses and - charnockités, - These;rocks are 1n many places
jointed and oh weathering formslateritic Cappings+ Generally
the -upper portion of the éapplngs .are coarse and”sandy with some
clayey matter. Hence the soil igmporous.’ ET =
7. Banded gneisses occur in the two hills, Chelavu ..
malai and Mudia malai, where the landslips-have taken place. o
The wegthered surfaées in many places show foliatlon, The main
minsral constiﬁﬁént?-of these light coloured gnelsses are quartz,
folspary blotitée with apatite as an accessory mineralss:iQuartz.
shows undulose extinction indicating pressure; the felspar; is-o0]
the orthoelage variety with little .albite and forms a large per-
centage of.the Tock. It has been noticed to be.easily suscepti-
ble to weathering forming kaolin, .- A o

8. ..The general run of the rééks in thds area appears
to be ESE-WNW, the dips varying. - '
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Location.
9 The area affected by the landslips:. are the two

- ‘parallel hill ranges, Chelavu malal and pudia falai. They are

- situsted about six miles E 15° S 2nd eight miles E 30° S of

_ Tedupulai, respectively. In the first mentioned hill range the
_damage 1is greater and the area affected extends for about 2%.:
“miYes and includes numsrcus sllps on both the southern and .

_northern flanks. In the -udia malal there is only one slip of

* some magnitude, the rest veing very minor ones..-. ‘ |

ceurrence znd description.

Fooos

106 = .. These landslips are rep ” ' '
on the Chelavu malal and liudia malai égggegntghgaggtgazsn»plage
1949, between 11 A.M. and'11.30 A.M. (l1th Chingam, 1195 ag t
Malayalam Era). The slips arc said to nave preceeded. b of the
booming sound, which-according to some persons, was héégaaéé{
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Todupulai, After the landslips there-was considerablc relo;se

of water which::carried on its way the slipped soil, rock:

pboulders, trees, etc. that lay on its path.. The liberated - -
water and debris covered the hill slopes below,; and filled‘the
Todupulal and Karumannur Ar, which overflcwed their banks t
causing destruction. to 1life and property.
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RS IR

L';.

11. c in describing this phenomenon the local: peopler{

and .the press used such terms as "Hill burst", "Rock Burst,“
"Cloud burst" and "Eruptions." ' Seversl explwnations were given

by the local peoplc .for these "Hill bursts." ‘QOne of them is-
worth mentioning here. It appears that just prior to-the
occurrence the .entire area where the landslips took place was
shrouded in mistiand-cloug. - Thls cloud, according to them, was
loczlly freezed and- "burSt" on theihill bringing abouttthe- land--

: s1ides.” The subseduent” f100ding of water was due to the “hill

burst¥:which released ccnsiderable quantity of water ocausing
damage. . - S . , 2

-12 »:“- "-’The following day efter the occurrence the ”;”;:

DlVlSiOn Peishkar of Kottayam, the District Superintendént-of '
Poljce and other local officials visited the area and arranged
for relief measures. Even -the Chief Minister of Travancore and
Cochin Union, Mr. T.K. Narayana Pillai also personally took .
interest in.the occurrence and paid a visit: to-the affected ;a
localities. Soon after, 8. Relief -Committee wigh the co-Opera- A
tion of the public fmen"6f the locality; -was set up to dssess .jr~ - -
the extent of the damage and the relief meosures to be adopted,

e ke

1g west. 62 Locully this dome )
eheped hill is called the Chelavu hill or ¥andanam hill. Here coat
the slip has taken place westwards alcng the .slape. -Just south—
of the slip there is a water course.~ The-slip face extends to

about 150 feet in a S 30° E - N 309°W direction which is:also

the direction of .bafding of the gneisses. The vertinaI fall of

the slip i§ about™50 feet.. The:slip face showsan inclination .

of 50° towards W 200 S, It exposes either hard roek eria thin~ ;5?
covering of lateritic clay, attaining a maximum thickness of 6»= 1
inches which in some places has been washed out. Slikensides 7%
are also noticed on the clay surfzce in a few places. The slip
section shows on top ‘and ‘on k elther slopes a reddish soil cover

of 10-12 feet thick. - Oh-the northern side of the .slip weathered
and jointed banded gnéisses, 1q seen standing in a. ‘precarious.
position. This hill has been” déforested for ' cultivation
which is still to be seen further eastwards of the slipped

portion of the hill. . ‘

14 (b) Chelavu hill — 'Mgrugum ggxaikkal' 5139 .pear thg nouse

of Phillipose Chagko. This slip is a minor one less than 30
feet in lateral extent. The slip took place towards NW along.:

. the slope having an inclination of 500, Kt the- ‘plafe from where

the slip commenced there is a small. ‘Spring with a very limited’
discharge of water, Here the hard rocks exposed appear to dip
(SSK) into the hills. Among the material washed out could be

- seen huge boulders.



15 (¢) Near the nill 2151, locally known as 'Marakompu® fill -
several slips have taken-place’ih th¢_neighpourn9°¢39§,the' P

house of C. ‘Augustine. Here tne-soilycover;is?%ufeeP2thi°k and
ie dark in colours - At this place a large area has been .cleared
to plant Tapivea, - G0 STEp SUDo e T SR

16 (d) For a distance of two miles betw
(58 C/13 — 99 52' 45" :/760:.47 40" ) and .glol =l

9C 52t 3 769 49%). ‘there a%@“numorousfslips;obsgrved_On either ..
flznk.  Theigroup’of slides which tpdk_plabevgg;ghe;?Ortﬁe?n;r"
flank locally known &$§ Vellantagam_CSB:C/}S,ﬁqu 53' 30" & .,
760 48! 30“)]51%5#-béﬁsed,the%greatest'damageﬁto property, loss
of lives,»anéfdés%rﬁCtibﬁfdf?ﬁpuses.' Itvis@peyorted.that the, . .-
Karumannur strean: was choked “up with. mat  tha 5.
washed into it andids’a result 1t 'swelled considerably flooding — :
the low lying lands“west of Karumarnur ® (68°°C/13 — 9% 54! 30" ¢ .
760 471, 307) and also washed out twenty five shop sites and”. . BT
several small huts located close to the strean near the villages:i-
Most of the: slips examined are.either at._or in close proximity. -
of drainage.courses. In_éll'tﬁ§96§$§§;ppe“under1ying fresh rock
has remained’unaffected. ' | BN T L e Sd
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con the hills .1622

'slips on the southérn fiark of th
i (Yellimattan'side)

é”CﬁéIéVu malai.

e -
17. ““On this side also numerous slips have taken placé.
Thz hills are very steep and approaches to the landslip areas =~
are inaccessible, Compared to the southern slope, habitation is .
scarce on this.sidesl Only.theee houses were washed out and two
children lost their lives dué ‘to’the flooding of the Muriatodu
stream, Apart from this, the considerable soil matter brouight dox
down by the floods.after the slips took place, completely filled
the Toad sectied 'a little: pgst-Kondalapalle (58 C/13 — 90 's21 g
760 47') and iuriatodu (580 C/13 == 90 51' 45" : 76° 487), and
cggseddgis%oggtion off:iifgic{ Somé-road bridges were bréached,
and paddy lunds were led up. During our st
see signs of the previous flogding: l o Visit e coul? still

budia felef L1230 (58° C/13 — 9° 50' 25" s %60 47' 4sn)

18, The most important sIiy whith took pl: -,

hill lies half a mile SE of .1280 onptheygguﬁﬁggnp%igikin %hi? '
slip has cccurred very neaT the top in a Waief'COuré“aufTh;?gg =
face extends lgteralxy to less than 100'féhdiit,fé€é§z' ,ga§}ipff
dark soil capping on nurd rock. Considerable matorisl of soil.
and debris was brought down the slope along with the trO,_§0;l;v
stood on the way. bo lose Offlife'is“rep0rte&*fromw&hi§eid£2§§fy

19. Conclusion:~ None of thc nurer UL St L AR ;
the localities described above'exce232d5é58§ Egag §°°ur?§@$i?’lf )
ma}q;iiy of them were less than 100' wide. ' Th : er;glgggp§g$,“:
could not be said with certainty since moét’ef?txertical*drgg ‘e
e o a on ot top of the Rills and invariably bhe sover,

ousand eublc yards .of the soil vuntle that s y_the several
been washed out .by the subsequent relesse Of;gigﬁggm0V$d nave, all
i P ST - water, 7
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SRR~ (o R The local infopmétiOn.regarding loss of 1life, and
. damageto property varies a. great deal and in most cases only -
" “'exaggerated accounts are avallable. According to the ‘Malayala
v yiianorama' the total number of. persons dead was 20. About 32
o ﬁhhuses“Were'destroyed;rendqring 150 persons without shelter. ¢
‘The ‘total ‘estimated damage to property is over 500,000 rupees,
-This statement is an exaggerated one. _Unfortunately the detatled
report prepared by the relief committee was not ready for our
-scrgtiny;,QWé‘Were"however,'giVenﬁto’understand‘that the loss-
i oo oto'prSperty arrived at by them after detalled investigation. was
. s, about:three lakhs of ry 2ed.- The detalls gathered by us from a
i ... Tairly reliable source 1is given below. - , :

o

.. . Total lives.lost (mostly women & children) ; —.13 ~'¢
oow e ot Number ‘of persons wounded — e o= .~ 70 to 80
F¥or 7 Number of houses (mostly huts) destroyed or. . Coresl

: damaged. (Most,offthe,housesfére'léss;than S
Rs.100 in.value very few exceedilng R:,B00) about 100. -7

SR . -Cultivable land silted up _and damaged
<& .5 . . Northern flank of Chelavu malai L . o
SR AR _ -'--_(yi_e;lllantanam side) —_— - L= e e 170 deres
Southern flank of Chelavu malal o )
- (Velligmattam side) - § mm i = w25 W
HMudia malal = - -~ .0 "

"

B,
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 (It'1s estimated that out of this 200 acres, about 20
g acres cannot be reclaimed), L A B
‘Tgtgl”démég;ﬂt0>ofoué%%v_etc..‘is more than one lakn -
. 'and rless than two lakhs of rupees. = . @i P
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Nature of landslip. :

2k.’ "~ . . It should be mentioned here that in all the slips
examined,:only the soil cover has been affected exposing fresh
«.. . Tock at,the-slip.faces.-.Excepting;for removal of weathered and
" disintegrated rock waterial and boulders that dlay in the path of
the floods that followed the dandslips, there was not a single
Anstance wherein rockmass was deformed or weakened below the ;.
plane of slide. These landslips can -be described as ‘soil cap
movements,' 'slope failures,' or 'soil ‘creep.' Almost all these
slips are confined to the higher re¢aches of the hill-ranges.-and
- they invariably occupy the head of the water courses. The slips
have taken at the Junction of the soil. cover and the underlying
rock (banded gneiss). In. certain places there 1s a thin layer
of lithomarge or lateritic glaywprEgggg,gt these contacts.

B T

. Causes of landslip. LR ED .

4(1.:'

- 22.. " v/ As remarked in the above paragreph the landslips

~ are the. normal brxgngLﬁszlidQS?thgfly?due to 'saturation of
rainfwaterfof;thevporoﬁs-soil“eoverfréstihgion-tbp of .the fairly
“impervious:‘metamorpnic rock;whichxwasinquaffected,, The several
causes that may:.initiate movement: ;are as follows:- . ..

. i
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“from the obscrvations made ‘reund about this locality, it may be
pointed? butithat the factors that gave rise to the:present slips
are still present anda future falls are not unlikely in this area.
tCan the landslips be prevented?! . Lo

ATIETOR o

-

Preventive measures.

o7, - The very fact that’these slips take place in wet
weather 1is proof positive that they are mainly due to’ground
water conditions. Hence in anyggreventive measure (1) correction
of ground water conditions comes’ first. This can be achieved by
properly.drdining the slopes by means of eutting vertical drains
or a herring-bone system of channels or providing a special
drainage tunnels to take off the water, so that rain water does
not accumulate at the contact of the soil cover and the rock. .
(2) By saturation the soil becomes soft and attains an: inherent
weakness, 8o soll consolidatior. is of utmost importance. .This
can be done by planting certain types of trees like ‘Robinia
trees' (a pseudo acacia) and Hottentot fig plant. It  would be
advisable to {take immediate steps.not only to plant sich trees
as mentioned above but also to prévent haphazard felling of tree
‘for tapioca and lemon grass cultivation. (3) Lastly comes. the
treatment of the unstable slopes: efther by contour bunding or-
terracing. . In many cases this may be neither practicable nor
economical, It is strongly recomrended that such places of
instabllity. beyond repair be avoided for at least human habita-
tion. o ’ _ By
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Plate. 1
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half a mile west of hill, 1629

1. View of the slip face of the “EandéhéﬁAEiil“
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4-9. f1lustrative views of the important | SN
land slips on the southern {lank of 9
Ludiamaliad. N
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