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INTRODUCTION

"Geanorphology 1s the study of the earth surface. But
the definition 1s so vague as to be glmost meaningless. Instead
it is more practical to see that the land surfabé, and the soil
fram which lahdfOrm can rarely be separated, as p@rt of interactiocn
factors, geomorphology is best viewed from a balanced, total pros-
pectives and approached with an ecological bias."

KARL ¥W. BUTZER _
~ QGeomorphology from the Earth

"The geologists examines the past for its own sake in as
much as geology is concerned with the history of the earth; the
Geographers examine the past only in so far as 1t 1llumines the pres

: ' S i U
sent." ‘ o J

W. M. DAVIS
-« Geographical Essay, 19903 pp.258

Geomorphologylis the science of landforms, It is important
branch of physical Geography. The term !Geomorphology! etymologically
means (the Greek, ‘ge',‘'morphos', shapej and 'logos' , reason) the
study of the eéffb'a:shape which has been subjected to various intere
pretations. The status of geomorphology as an autoncpous discipline
has been controverted, as the discipline Iike geology, geophysics
that claim to be inalianagble part of their respective domians. In
practice these science overlap, so that bard and fast definitions of

geomorphology is neither desirable nor practicable. It is not worthe
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while on our part to be a perty to the controversy. It would be ;
suffice to say that Geomerpbology 1n its widest sense is that brencb
of the earth's acience wbicb concern itself uitb tbe development of
tne surface features of the eartb. In a mere restrictive sense geos
.morphology 13 tbe science of those features whose sbape 19 determined
.by tbe act:lon of' exogenatlc prooesses, i.e., wnich orignated outside
.tbe solid earth. It 1s uith tbis, latter concept of Geomorpnolcgy

tnat we snell concerned ourself.

The science of gecmorpbology tells about the ‘shape of hills
and valleys, the degree and frequency of slope, the development of
drainage pattern end the nature of materials exposed in all available
sections. But the study of tnis discipline is not limited to this
academic sphere only. In contemporary world, it 1s being 1ncreasingly
realised that almost in every respect, an application of geomorpnolo-
gical principles could be rewarding. In ‘the field of engineering geo=~
logy, measure of soil control; scil sciencess economic geologys geo-
hydrology, military geology, irrigation and for landuse and landscape
plenning which eoculd well be served and strengthened by geomorpholo-
gical studles. ‘ |

In an agricultural ceuntry like India the application of

. gecmorphology in the field of agriculture; horticulturej forest deve=
lopment; transport and communlcation network; settlement location and
selection of damsite and aerodromes, etc. may be of great significance.
It mgy not be pertinent here to review the history of geomorphology
'as .1t has been undertaken by qifferent gcholars' rather than the main
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concerned here is to examine the current trend of discipline and
get on without ocur 1nvestigationa° ’

(The study of this subject which concerned primarily with
tbe form of tbe earth, is. uttle more than cone hundred years old. The
early works in the rield led to a variety of approaches giving rise
to the development of several scbools of tbougbts. Aecording to C.A.M,
King (1966), there are tbree major groupa, the first assessing out
of the work of walter Penck called the Mobiliatic View; the second
gives priority to the effects of climate in studying the characteristic
of the landsgape, and the third 1s based on the idea of correlation
by -attitudes and therefore be;terméd as the Euetic-view;} -

Folloving World War Ii, researches in geomorphology broke
avay from the traditional-métbod,.énd the field of'quantitative~and’
dynaﬁic geomorphology made a break thmough.Under the 4isciplinary

impetus of R.B, Horton (1945)7 the descripticn of drainage basinand

channel networks wvere transformed from a purely qualitative and des-
criptive study of H.M, Davis (1899)4 to a regorous quantitative

sciences,

Horton's work was developed in detalls by A.N. Strabler
(1950 1952, 1956,1957)5 and associates Milton (1956)6. Mori sava. (1969)7'
and Schumm{(1956)j}_mhe application of the tools of mathematical ste~-
tistics toigeomorpbolqu:became indispensable in meking precise mee~-
surement and putting forward new hypothesis. (;But the conclusicn drawn
from mathematical‘calculatioqé ére not to be over emphasised in rels-':

ticn to data and assumptions upon which they are based, landform charac-



teristies are 1nfluenced by many processes and control factors..some
or wbicb are dirfieult to be analysed in term of matbematical specie
f;cagiana.AThe role played by such factors as 1ithological stratis
g:ayhy;”étruqture-diast:opbic.bigtory«and climatic variaticns injfﬁe
development of landforms cannot be ignored. All ot'thgag.relevanqx
factors must be examined qn¢,the1r‘1ﬁ§got,qﬁ'lann;featﬁresland prpﬂ
cgqseg,muStgbeuanalysed 1nﬁqrder'£o underﬁtand’fheygené&is of lande
| formﬁfeatures; S \
L ' The modern trend of Geomorpbology is not only towards a
quantitative approacb but also tovards the. studies of topographic
forms with availability of goodvquality of topOgrapbical_and landsat
imggerieé, preqise_ﬁaning of obse:ved and measured values is now
possible. rhis,had_led to the process of the study of 1andscape_geo-
morphology or morphometry with tbe hely of tochniques based on
hydrology. |

- ' / In India tbe growtb of this stience is rather recent and
the whole credit of carving way for this branch of scienoe goes to

the geologists. Amongst the Geologists whose contributions are immene
sely valuable mentiocned may be made of A.M.Heron, D.N.Wadla, J.A. Dunn,
W.D.Hart, S.C.Chatterjee, J. B.Aude Arogyaswamy and Radhakrishnan. At
the early stage was also taken by geographers like H.L. Ohibber, 8. P.
Chatterjee, 8.C.Bose, R.P.Singh, E.Ahmad and K.Bagchi. Geomorpbolog;-
cal studies in India receive new impetus with the work of young geo-
logists and geographers since 1950s. The scope of their studles is
now'bécoming vider.? There 1is néw-emphasis on various aspects 6f

gecmorphology from regional to coastal; fluvial structural, climatic,
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and anplied geomorphology. But most of the vork bave been done in
tbe field of regional geomorpbology with an emphasis to establisb
tbe denudstion chronology of a region end reoognition of .erosicn.
surfaces; (R.P.Singh 1956); B:hmad 1958, Bagehl. & Sengupte. 1958, f
ReKyRal 1969, Biswas 1974): The recent emphasis is -on quantitetive
geomorpbglogy:of{drainags.basin;bytepplying,variousﬂmorphometrie .
oecbniques-gndjmeasures;goIestsblisb,bbe interrelation of basin

. prics, 10|
parametrics. "~

L ._]Tbusmceomorphology’canAnow~befvisuaiisedaas lgndfora’
prooosses;scienoe‘an@:bbe:main,tbrustAofﬂtbis-mioroqregional sfudies
1§ to elucidate this theme in context of Geomorphology and Mining:in
west‘Khasiiﬁiiisbdistriob ofjmeghslgyae_?his part of Meghalaya Dle=
teau is a.region where.mining operation has besn practiced since long
time;lrhis plateau'regionwpfgwestvﬂhasi Hillg have been highly affece
ted by mining and its operaticne. Mining activities and its method
of_operationa,bave very muob‘diefigured the tonography of the region.
Topography of the region has been advsrsely affected by mining and
various landforms have be¢n dlsfigured due to mining operations.

\The impact of mining activities has become a8 sharp focus‘
in tbis study. Althougb the industrial or economic gains of mining
are no longer seen to provide enougb compensation for the geomorpbo—
.logical environment damage oaused by it. Thus, the gemmorpbological
problems associated vith mining are diverse. The removal of vegetatioen,
too soil and otber strata of. overburden in openoast mining brings
about tbe inevitable natural consequences, which menifest in many
ways - deforestaticn, laying barren, erosion, landslides, air and water



pollution landscape despoliation and degradation of soil quality

and ea well as aogradation of ecological balanee. Tbereforo, the
:study of geemorphology and mining of the plateau region of west
_Kbasi Hills District has beceme one of the study selected in order.
| to ralate theee problems due to long eontinuation of mining prooeso‘.

t

sea whieb altered the natural landeeape of tbe region.

BROAD oe.nscu K€ OF m ecmr s

Tbe present work, covering the area of weet Khasl Hills
District of Megbalaya, wbicb has beccme a8 an exorcise in regional
.SGeomorphology. Tbo study examinea the landform assmeblage their
:‘eriginal and aleo the landform witb tbe disfigurement proeesses of
mining activities. Local topogranbical features are looeing tbeir
~:resilency aue to the operation of mining. Therefore, the etudy area
- ﬁﬁbee varied and eomplex nroblems associated with lendform end lande
scepe and their exaplanation requires careful conaideration of struc-
tural, hietorieal proceeses and form approachee is based on botb
.theoretical and observational methods of study. An attempt is made
to evalve a rational approach by utilizing quantitative data and when
nepesgsary to derive qualitative data and wben noeessary te derive
qualitative conclusions.

[

- CHOICE' OF REGION ¢

This study can be .gonsideréd as an intensive microe-level

geomorphological study as any planning for a reglon now-a-days involves



a syntbesis knowledge oonoerning mostly the geomorphology, 11tbology
and geologic structure of that region. The area selected for the |
present study,~tbougb an;administrat;ve unit, 1nterestingly more or
less eéihoideé"with goologicalfaodiphysioal<features”anddprooessee‘
unique to geomorpbological cbaracteriatios. Besides,tbis, it can
safely e seid toat ne geomorpbio study of thig region bas so far

baen done. Tbus keeping in mdnd, tbe above mentioned cbaraeteristics
of the region, of west Khast Hills District has been selected for %
the atudy of Geomorphology and Mining. 4" ﬁ: A“.‘ o : i ;

gﬁﬁégiﬁm P

West Khasi Hills District from the oeotral part of Magha-
laya, its district headquarter at Nongstoin 95 Kllometre vest from
Shiileng the capital of the State of Meghalaya. It 1s connected witb 2
the state Highway fraa Shillong and approach to tbe part of Garo
Hillsg. Many parts of the area are approachable by unmetalled roads.
West Khasi ‘Hills District 18 a plateau region which 1ies approximately
between east lengitude of 91%5' end between north latitudes of 25° 30'
and 25°“5'N. It is the largest in areankﬂggpget all the districts
in toe State of Meghalaya. It covers an aree of about 5;2#7 so.km;;
The distriot of West Khasi Hills is bounded towards the Bast by the
District of uast Khasi Hilla, towards the West by tbe District of
East Garo Hills and Hest Garo Hllls, towarda tbe North by Khmrup -
District of Assam, tovarda the South by tbe Bangladesh, tbis is showing y
1n the base map Ho. 2 Most of the area are oomposed of bhill ranges |

plateau aﬂd very lese river valleys. The hills and plateaus are tbiokly
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forested with camposed of variety of flora whieh is of great
.interest. The rainfell is quite genercus and well spread and the
climate somewhat temperatq'wiﬁh=a’distinct.qold*season:

SATURES OF WEST KEASI HILLS DISTRICT :'

| - West Khesi Hills plateau regicn being the part of Meghes
.laya plateau its salient featuiea are almogt similar to that of the
-Bast: Khasi Hills. It 18 an area having generously of mineral resﬁur-
‘ces that nature have endowed in it. This region 1s comprises of hills
and plateéu covered with dense. ferest. The salient features of Qest
Khasi Hills District may be divided into four parts, viz. (1) Ri-
uyn@gam, (2) m-war, (3) Bi-Lum and (1») m-Bhoi. L

(1) Rleiyngngam is situated towsrds the west of the
district, hills end plateaus are covered with dense forest and ban-
boos, the elevaticn is between 609 to 900 metres. (2 Ri-War is ‘
gituat§d towards the south, 1t rosembles the wars of the Bast Khasi.
_Here thc bills fall abruptly to the elevaticn of about 150 setres
or so, over looking to the. 2lain of Bangladesb. The topOgraphy is
“yery steep forming deap»go:ges and:cbaracteristics of landforms 1is
very comaon. (3) Ri-Lum or the midile or the central part, hills and
ranges in this part run parallel from east to west. This area is the
highesd glevaﬁion in the district with Mawthadraishan at the height
of 1925 uwetres. It is known to be the second highest peak of Meghelays
next to Shillcng ?eak'1961 metrss. (b) Ri-Bhoi is situated to the
norﬁnern part of the district and gradually the hills and plateaus
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slope dcwnﬁgentle at an elevation of 150 metres or 80, till they
reach the, plain of Assam. Rt Bhol ;n the West Khasi Hills regicm
1s the m&xture of several tribes unlike the Bast Khasi Eills, It
ig Ath{e cmnbinati,en of Garo, fhasb, Nongtrai, Lyngngam Rabba etc.

Pbysically the elateau and its elevatian starts with
.tb@ plain in the north with. 150 metres narrow valleys are found .
which drein by river Khri and Tyrsung. Here we have an average ele—
vation of about 300 metres or so. The elevaticn prooeed;furthar
towards north eastern direction expanding with ranges between 600
to.9eévhetresAat the K&nébi,vgl;ay and rises slowly to 1350 metres
forming the‘ceétrgl plateau of the district. Again the elgvation 
gtarts decreasing by.pecoming down,to‘tbe elevation of. 600 to 900
metrgs.,aére the’éorthern part gradually slope towards the Brahma-
putra.valley‘tbraugh‘tbé‘graséy land of the reglon thet is the small
patches of area in tbqyriyerAValley of river Rhri-Synnia.

Towards the south, the plateau extends about to t.be edge
of the cliff over-looking Bangladesh and forming an elevation of .
about 900 metres suddenly dropping'te~15b metres and below. fhe
soutbern part cof tbe Plateau 1ook like g massive wvall rising frem
the ~,131n of Bansladesb. The, qhillong plateau tbat traverse the cen-
tre of the West Khasi Hills regicn frcm a watershed of qll the prin-
cipal river region which drainei the Kwnshi river, Wah Blsi, Uniew
river and Rwiang. Sone of them Plew to the nowtb ﬂroppnng to the
plein of ’Rrahmanutra zmd some oi’ ths rivera ltke Kynsbi, uah Blei,
Wah Rviang and Umiev follow the southerly turn,to.tbe Plain of Bange
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‘ladesh. Xjnshi river is known to be the biggest river in the pla-
teau rising from the southern slope of Mawthadraishan peak near
' HMairang village snd follow a tortucus westerly course and ‘them
made & bébouches through a deep ravine before it enters into the'
plain .of Sunamganj in Bangladesh, |

 The'platesu of West Xhasi Eills district is connected
with the Shillong. MawsyirameBalat-Baghmara road crosses the river
-at Ranikor-and snother one connects.the Shillong-Nengstoin-Sonapes
bar<Rongjenzirl £o Garo Hills, Unmetalled roads ere.approaching
‘to geveral areas in the plateapm which mainly oonnected with Nongstoin
a9 1t 1s a diastriot headquarter of the region. These roads are the
main transport and cemmunicaetion in the regicn’that\matérials  Jwiilila ]
ditles playing its tracts in the whole region.:

' BARLIER INVESTIGATION

As far as the present study is concerned 1t is is con,ta.n-
plated to study the regicnal gecmorphology a brief review cf resear-
ches done in this field is called for, perticularly of thoge cennece

“ted witb tbe Megnalaya Plateau of the ccuntry.

, he first ever: work-dene on the gecmcrphic aspects of

: this aseg,icn is by Cbatferjee (1f‘l+1), angb (1968),12 has presen-
'ted the Gecmorphclogy and thrown: ligbt an tbe Ceomorphology of
Shilleng Platesk, Baruab (1968)13_ threw light on the Geamorphology
of Berapani srea in Meghalaya Plateau, Murthy (1968)™ nag alge

presented one paper titled 'An Outline Geamorphological Evolution



of the Assam Region.'

N Some of the recent studies have besn unaertaken by -
scholars’ such as Taeher: (19721- 72)15 'Man Environment~aelaticm- o
ship in the Cherrapunjee Regiom.! Patnaik (1973), has dfscussed
the general gecmorphic eharacteristics ‘of Meghalaya Plateau and its
influenced on the: Agriculture landuse: Ral-et-al (1980)'7 1n a -
paper. titled, "H11l slope-andaLanduse arcund Shillong,"” be has -
studied the nature and cheracteristics of different hills slepe:
elemgnts~gnd their landuse:pattern.=Again,‘Rai161980),18'discussed
the morphometric enalysis of Umran Basin cof Heghalaya epd studied
the Geomorphollgy and -rural settlement. Studies has been made in
the'work'of'Pandaﬁ(1983).’9 He has alst made a significant contrie
buticn. in the field of Applied Gecmorphology through his study of
the Geomorphology and Rural Settlément in Kbasi and Jaintia Hills
of Meghalsya. Panda (198&),20 ccntributed to the Geomorphic study
of ﬁhe.Mawsynram Block in Meghalaya. Apart from this the region of
West Khasl Hille is still awalts unviling of its morphological che-
racters at mloro-level. .

The proposed gecmorpholagical study conaist of the folle-

wing four aapects :-

1. Collection ggd stugz for all relev&gt inform tiene ggrtg;ning
to the subjec P e

"wapogtaphioal nap proéiaed the basic informatiocn about

the area wnder study. Variocus data regarding rainfall and temperature
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heve been collested from the District Headquarter at Nongstoin
(Disti-ié'c ‘Agriéulture ‘Offiee)‘ end information about soll and ée’ology
were collscted fram varicus sources ‘1ike ICAR Rosearch Complex f‘or
§.E.H.Region, Shillong, Shilieng Geological Survey of Indis and
'nlgo mneral study data have bean calteoted froa the Directordate

Qf Minmral Hesources, Shillong. ' | L

" Field work 1s an'éééehﬁiél'ﬁdéi’df1Geamorpboioéi¢al'
analysis, verious features of lendforms and their ‘character of
‘surface not shown an map have been noted during 'field'work of study
region. ‘Information concerning structure of rocks,’ soil, river beds,
caves, meandering, vegetatlons have been noted for proper discus-
swn and analysis. Pbotograpb and measurement ‘have alao been taken
into considération to expreas same of the signiﬁcant aspects of the
atudy in relation of mihing operatitn and landscape features.

Prepar

tion 18- 3

"3, of mapa and dis;
This Ahas been based ‘on the various data extracted from -
the toposhests used for drawing waps and slso discusced the mining

-greas and their relative relief data 1s used as far ae available,

b, Finally, the analysis of data and materials cellected
froam the field study and wmaps have been made. Various morphological

tochbniquas are extensively applied on a micro level in order to



explain the interrelaticnshiv and interacts of mining activities
with landform cf the srea. Verious dats have béen. used into anes
lysis and interpretations. for varioue mineral resmurces available,

1qv§bg~platggu'region cfﬂWéét,Khasifﬁiligu; .
PLAN OF WORK & '

" The entire schemé .of micro-lavel Gecmorphelogical work

‘uﬁdér%study*has”covered:tha‘foIIowing chapters 3

} ‘ In Chapter Cne, a general introduction of the ares is
made which include the. definition of 'the science cf Gecmorpholegy.
it also includes the objaczives andWmethodology, salient features,

earlier investigations and plan of work has been di scussed.

_ - Chapter ZTwo, devoted to the gsemerphic cheracter of the
area, climatic conditions, soils, vegetaticns, veathering processes
and fluvial action in the ares. It dedls with the geological higtoe-
ry of tbe plateau and Meghelaya as s whole. The tectonic and struc-
tural charscteristics of rocks 1s discussed here. It alsc deals
with the soil formation:in the aree.

L o Cnaptnr three is. engaged in describéng the mein fold of
chmorpbology and wining of the study area. Minenal resources of
the study ares in particular &nd also dlscussed the mining operatian
atftbeuaréa concerned. It highlights the effects of mining in des-

poliaticn of land surface in various ways.
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‘Chapter four deals with the discussion of mining acti-
vities and their impact on landforms, various operaticns of mine-
ral excavation have been highlighted and also scme of the effects
of mining act__.ivi‘tiea in resbaping the topography of the area.

Chapter !‘:Lve, diseussea t.he affects of mi.nmg act.ivities
én the regional geanorphology and ths environmental ecosyatem of

" the ‘reglom, discusaion is made in a nut shell correlaticn with the
gtudy of ge,cmarphology.:“

Finally, chapter aix 1s tbe 188\- part of thw work con-
cludes ‘oy y."nng t.he summary of findings. Suggesuons on tbe basis
of the fin.lings 1ig 1ncorporated here. '



8
9,

10+

1:10 o

12,
3.
1,

15.

160

~8lope

bt
-2

';:'Tburnbury, .D. (195% 1969) H Principles of Geomorphology.

.A.M. 3 Techni ques in Geomorpholo Edward,Arnold
(pubS 25 A1 Street, London Wix 11 (1966, » PB.7=11,

Hortéen, R.B.(19%5) @ Lrosional Development of 8treama and
their dreinage Basin.' :

. N .

.,Davis% ¥. M.,(1899) 3 "The Ceog?aobical ycle," (1899b)«
() o oo : ‘

"Ihe Peneplain',

Btrahler, AsN. (1050) 1 Bquiliibrium Theory of. Erosiocnal

£lope A»proechod by frequency Digtribution Analysis
“Dynamle Basis of: Geomorpbology"

Milton, R-A- (19‘57) : "A:n Analysis of tho relations among
elemeuys of climate surface properties and Geomorphelogy"

: Morisawa, M.(1959) ? Rele.tion of Quantitative Geomor;ahology

of 8tream flow in representative vaterahed of the ADPala-

. chen Platesu. .

Schumm, E.4. (195‘) Evolution and Drainage Systems and
in bed lands, at Perth Amboy, "New Jereey"

Dylik, 3. (19%3) s "Cbaractera du-development de La
Gecmorphclogy Moderns®, . , A

Budel, J. (1961) 3 Morphogeneses des Fast lends in

'Abbangigkeit.

hatterjee, 8.P. (19#1) 3 "The Megbaleya Plateau.

Singh, R.P. (1968) E "Geamorpnelogy of Shillong Platesu
.of Aseam" . -

' Barush, N.C.,(1968) . Geomography of . Bargpani: Area in
Maghalaya Plateau”. ‘

Murthy, M.U.N. (1968) s “An Outline Geonorohological |
Evolution of the Aszax Plateau",

Taher, M. (1971«72) : "Men Environment. Re*etionship in
Cherrapunjee Regicn'.

‘Patnaik, S.N. (1973) ] "Geomorphology and Agricalture in

Shbillong Plateau". Unpublisbed M.Phil Dissertatisn, Deptt.

. of Geography, NEBU., Sbillong.



17..
18, .

9.

20,

fch
(8]

Rai, R .K. et al (1980) $. "Hill Slopes Landuse and 8l
Brosion around Shillong Meghalaya", Seminar paper pre-
sented in NAGI, Cbandigarh. : . .

. Rai, R.K. (1980) s "Morphcmetric Analysis of Umran Basin:

of Megbalaya" accepted for publicauon 1n Nauonal P

.Geographers, . .

Penda, P.C, (1983) .3 "Gecmorpbology and Rural Settlement

in Khesi and. J’aintia Hills Meghalava" : _HEHU.

’Panda, G.C. (198%) 3 Geomorphic study of Mawsynrem Block

:in. Méghalaya, Uapublishea Ph.D Dissertation, Deptt. of
: Geegl’&PbY) NEHU,

3



CHAPTER « I



<.20

GROLOGY OF THE STUDY AREA $

Among the seven atates of the North Bastern Regicn of
India, Meghalaya 1s cne of the most rugged state in the region. It
is full of hills, valleys, plateaus and rivers. Within these rug-
- gedness the plateau of West Khasi Hills 18 situated. West Khasi Hills
is a western part of the Meghalaya plateau, In general, it is known
as §hillong Plateau. West Khasi Hills platecau is the northern tip
of the Indian Peninsular shield, which is separated by R@Jmahal
Garo gap. The resemblance of tbis plateau 18 seen to be very much
similar with that of Shillong plateeu because it is an vestern ex-
tension of the Shillong Plateagfzwo the lnowledge of geologists
rock assemblage of Meghalaya plateau is also similar to the Chotes
Nagpur Plateau of Indian Peninsula, The geoclogical, gecmorphologicsal
and biotical evidences strongly support that the Meghalaya Plateau
and 1ts extension to the western part.of the Khasi Hills is believed
to dbs the continuaticn of Cbgtapuagpur Plateau of the Indian Penine
sular shield, Thua,.the structural and gecanorphological features
which are praminent and interesting have been analysed and classified
in the study that the platesu region of Weast Khasi Hills is also a
part of Chota=Nagpur plataau, Landforms have been interpreted on the
basis of similarity in relief and geological formaticns in the re»gion.

Geologically speaking, the plateau of West EKhasi Hills
is a western part of 8hillong plateau or Heghalaya plateau. It is
almost similar in camparison with the geological formation of Shil-
long plateau. The plateau region of West Khasi Hills as g whole is
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not easily accessible, the main‘means of communication running
'tbrougb ups and downs of the plateau, the road from Shillong to
NeongstoinsSonapahar end other is. the Shillong-RanikoreBarsaura-

.gxa the only tracks of the region. Incidentally, the cutting on
‘these roads<pr921deAtbeAQest‘qxpoged’rock.uniga thattponatitute_,>
the, stratigraphy of the plateau. 2bis,a:ea:under reviev is tberee.
fore, a part of Shillong plateau and ccmprises of the |Ghe,issic .CCMe
plex on the northwest and the 8hillong series of rocks on the north-
east and south. The geolqglcalﬁétqu.1s sbown in a map No. 3. -

A detailed,studj of geology of tba' pPlateau is yet to .be
made, but geological structures occuring in the rock in »sepafate
and often distant areas are studied by some workers of different.

Government and Bducation 1nstitutims.

- It 18, generally believed. tbat the plateauxis an antocb-
thon or crystalline rocke that ccnstitute the Foreland Spur of the;
Indian shield and frcm the south east by the Naga Hills. The rocks
of the plateau of West Khasi Hills are folded aend lineated in struce
‘tures. Folds are generally tight of the elasticus type in more and
more metamorphosed racks?.; Both folded and mineral lineaments are
seen. The plunge of the lineation is moderate gﬁp‘:sit,gep but at places
;t generally becames verticsl or nearly so. A géod exgmple .of this
is a fold in Scnapahar region, where leq'ab‘idbodies of massive silli-
manite ocour in the core and its immediate portions of the flanks
of the gold that plunge vertically., Rocks of the platesu regicn of
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West Khasi Hills are not only different structurally fram the main

mass but ‘they are also much more metamorphosed being schists instead

of ‘shale or slate as in the main mass. -

“The major rock type that mainly constitute the plateau -
reglon of West Khasi Hills are the metaxﬁorpbic dcminantly of gngis-
gic character in which occur quartizites, high grade schists, being
gneisses, calc-selicate rocks, granulites and granites. The quart-
2ites and the argilli.teé wi-,thv_basal and intra formational conglome=
rate belonging to the Shillong series occur above the gnelisses. The
acidic gnelsses are usually banded out are often streakly, tbé band
being parallel to the scbigtoisi.t_y of the patches of schistose rocks
that occ\ir in the gneisses. These patches are usually darker in .
colour and are constituted by biotic cale-selicate rocks. occur -
although infrequently, in on the western flank of the central ple-
teau: of - the region. Rock are associated closely with sillimanite
bearing rocks that bands of rocks contain cne or more combination of
the following minerals 3 cordierite, ratile, garnet, corrandum a‘nd”'
spinel. Banded iron ore, _whiph occurs in alternating bands of magne-
tite and quartzite, and often bearing garnet are reported fram diffe-
rent localities of these precamdbrian ages of Assam. |

- As far as geological information is cmcerned, multimeta-
- 1110 mineraliaed zane has recently been reported from t.he area of
Nongehikoid, Umpyrtha where acidic gneisses have been commercially
exploited. Patcbes of amphibolite and diorite rocks are reported



fram:all over the gneissic country and could be Seen as dark patches
in the gneisgses all along,ﬂobgetolnencngjengiri and Nongstoin, . the
Shillong series are metsmorphosed to epidiorite and are commonly
known as’ Khasi green stones. Both. discordant'and.concordant»,typ’e‘s '
are seen occuring in a well exposgd.oscarnment in the area of Jadue
kafa,,Langrin, Mawmarin area 6f'abcut,§5.8m:west of fﬁe pléteau,of
the-dlstricts. . .. ... .. . . . |
Most of the, palaeozoic and lower Misozoic rocks are mie—
sing in this Plateau region. Crataceous rocks are round to be clearly
related in the part of the central plateau region. A distinction bet-
ween a.ghalf facies and a geocyncline facles is made'in‘;bgsxerpia:y
oflsbiilong plateau. The shelf was constituted by a spgfiof the quian
shield that extended vestward below the Bangla alluvium and the pla-
teaufregion of West_Khaéiiﬁillsiis part of 1t. |

: If. aeeﬁa, ﬁbéréfor,e, ‘probably true to mentich thst during
the ﬁreéambrién pex‘ibd the bills and plateau of West Khast Hills have
experienced alternate peried of 1gneous activity and sedimentation
till the depositional acuvities ceaaed after the intrusions of the
granite type. The plateau also remained a high ground till the later
part. of the cretaceous period when the depositicn of rocks belonging
to the Mahadek stage began. The sea ageln moved away from the plateau
perhaps during the Bocene-0Oligocene period and the plateau gradually
rose to its present height, as it is found tocday.
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Geological.

Formation

‘Rock Types

Age '

‘Recent . Hew Alluvium tbick Unclaseified Sand, sm:, Clays

oL . ness npot known.
-------_.’.........-..-.f--UnCﬁanrmity-—----------

‘Pleitocene  Older Alluvium Unclasaiﬁ.ed 8and,clays, pables,
S+ . Ynickness not . gravel & boulder

known. ‘ , ~ deposits.
e e e seees we e e = REONfOIBILY v - e e m f e e e -
. Mlo-Pliocene Dupt. Tila group: - Unclassified ;”Melted clays feld:s-

(1050)

3 [
Lo

------"

‘Ongo-mocene Garo groupa ‘

. .tiom (700 m )

- -t!nconformi ty . :.._

canggapara foma- _'

- Baghmara formetion

(530m)

Bimsang tomauon

- Longpar formation.

: ""abena rmanon
(60¢m) . - ,

(1150m;

| '_ Kopli formetion.

(500m)

(100m)

Mahadek formation
{15Cm) , .

Dotten . 0mglcmeraee

- .Fermation.
- Jadukata Formation

‘Bocene Jaintia .
~.groups

Upper © Khasi groups

Cretaceous~ L

Jurassic | Sylhei'groupa '

SRR (eocm)

Precambrian -

{140m)
- Unconforwity - - -

.,- Uncmfomi.ty - -;-

Intrusive (acid &

-basie)

pathic sands tone ’

-conglomerate., -

- - - - - - L] - - "

‘Sand, siltste«ne,
. cleys and mgrl.

Feldepathic,sand~

- gtone pables conglo
- merate, clays.

8i1ltstone, sandstecne,
alternaticens sands.

_thale,sandstone,
,malc-

' 'Alternation of sand-
... 8hone, linestone.

. Caleoreous shale,

aandstme, umestone.

Arke»se Glaucom. tic

cgnglomerate Arkose

Eandstone conglomer-
ate alterations.
Basal, Rhyolite,
Acid tuff.

Porphyritic and coa-
Toe grani‘e.es Yo A~
tite, Aplite,Quarty-
Vein Epediorite
dolerite, Baaalt.,
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Archaean Greissic Camplex  Biotd te,Gnsiss

‘Biotite,Homblende
Ghelss,Granitic
.Gneiss,Magmatite,

- Mica-schistsy -
8111imani tegquarty,
schists Biotite- -

- Granulite, smphitio=
tite Pyromene,(Gras=

- nulite ete.

SOm'ce c Geological Burvey of India, Misc. Publication, No. 30 (197l+)
.. Part Iv, p.73.

GBOMORPHOLOGICAL EFUDY' OF THE ARB4 @

In the braéent Studi,§ Geahdrpboloéical plcture of'tpé
area in and around West Khasi'ﬁilis‘district under the Eeghaia&é~
plateau has been taken into consideraticn. This part of the pléteéu
with 1ts oldest formatiens and’ﬁeautiful'scenery has lché'been sube
ject of attraction to tbe‘geologiété-and éigbtseérs, but at the
sametime, this area also hold equal faseination for the students ”_
of Gaanorphalogy. Hith this view in mind, the geemorpbology of the
regicn of West Khasi HillsAtake-its impertanee to our study which at
the sametime take our kmowledge in ocur investigation and visualiaa;
tion to geology of the area in general and morpbelogiQal features,
processes in sculpturing the landforms and various resources'intéfqi
,actidn in particular; Regources and its deposits play é véry signio‘
ficant role which result into the operaticn of mining.:fberefore,
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mining in particular has direct impact on landforms resulting into

various processes of reshaping. landsurfaces.

_ On the basis of landfor'm association‘, litbology, micro
and macro cl.tmatic ccndition and the prevalent fluvial processes
of wGst Kbasi Hills, plateau bas been divided into the fonowing

three main gecmorphic nrovinces. This 1s also shown in a map: No.h. .

1. '.i‘he Central Highlands,
o 2 The Southern 810pes, and
| . 3. 'i‘he Northern Slopea. e

'1.. c'entlrg;m@ lands : The éentr'al.ﬁigizland of the district forms

" the »:Western part of the Ri- Khasi (Ebilleng) plateay of Meghalaya.
,.Tbis 1s't‘he zone that occupies the central partieon of the district.

| ‘.l'bis portion forming the region that Mairang, Ncngstoin, Markasa etec.
' 1le within this sone. It 18 an area where the second -highest pesk of
| _:Meghalaya 18 located. Mawthedraishan 1893 metres, lylng between.

" FMairang and Nongstoin. In general central bighlend climbs down to
meet the bills of Garo Hills at the elevation ranging from 1200

'_ | metres to 600 metres at variocus places. This zone camprise mostly

" the peneplained surfaces, aumber of rivers, originated on this bigh-
land. Rivers and several stroamus plunging into deep valleyA anddra.i-
| ned into two important river Kynshi and Umblei rivers. _The influence
of structure may clearly be seen in the adaptation of. streams. Kynshi
| rivers follows the westerly direct.ion a.nd streams fellowing along

| | ,tbg Joints and cra.cl;s in a straight course at places change their
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diréction almost at rigbt a‘ngie. In t.me 'zone of the West Knhasi
‘Hi1ls the slopes are sttep, number of erosienal features have been
lnotieed. Escarpment, rounded hills, Canyens, dissected plateau and
‘number of large waterfall of varying height deminate 1n this zone.
The present 1andscape and the topographical features. ebow that
large . part of the regien ie yet to attain the atage of maturity.
Due to 1nterm1tten uylift and aetive erosiocn, numerous streams have
, carried their deep narrow V! shape valleye. Most part or tois zene
sbowe ‘the precess of differential ereeien and mass wasting and pro-
duced a8 different set of landforms. The hill summits are covered |
with thick weathered leteritio eeil. The field evidencee, such as
the presence of deep gorges, 'V' shape valley, river terraces, vater-
fall, break in a slope of thick layer weathered materials and un-
:unifermjskyline of hills support the presence of this zone 1ﬁto'en"

erosicnal surface.

2. ‘The Southern. Slopes : The southern alopes compriee a belt of .

" lower bills and valleys, Mawkyrwat, Ranikor Barsaura, etc. are
situated in this zone. The hills in this regicn have nertb-seutb
'alignment.'ln many places, the slopes are very steep etafting.and
eﬁding abruptly. Cl4ff and precipbes overlook gorgscus valleys at
se?e:a; areag. This gzone to_uches the plain of Ban‘gladealb' in south
‘ag,an elevation of 200-300 metres and above mean sea level. Rengkhai,
'Lynshiang and the Umngi are the principal rivers flowing southward
threugh the western, central and eastern parts respectively. Tbere
‘}are number of smaller rivers ‘and- streams such as the Wab Bytit, Uah
Iaw, ‘Um Wosar, Um wa,isar, Un Tham and Rilang whieh Join the Kynshliang
af ter criss-erossing the central part of this zone.
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It may also he neticed thet the southern face of the
‘plateau in West Khasi Hills around Ranikcr and part of Trongpleng
 area sténd 1ike a massive wall but'as we move fram east to west
tbe elevation of the plateau gradually deoresed. This part of ‘the ”
west Kbasi mns 1s a sbarp fracture zone. The predaninant struc-
ture lineament is the Ranikor fanlt vbicb comprises of at least
E-w running normal fault. The study ef topographical features of
thig zone represent mostly spectacular features revealing extra
ordinary straight courses’ of the atreams evidently adopted.najor’+
Joints, cracks and faults of the rqgian produced perbapa during an.
uplift in geological past. It appears that the deep gorges are the
results of that relative great uplift of this ' block. Théﬁpreaence
of river terraces, knick points, dissected hills énd numerous waﬁér—
falls even along emall streams are the good evidence 6f rejuvénﬁp
ticn of the regicn in recent past. In campariscn the thickness of
scil along hills slope 18 less than the northern hiils region, Lime=
stone covered all ulang the western part from east to west of'Ranikox
liongkulang also repreaents a typical Karst topograpby with numerous
9big end small caves. .- : - S St

3. The_Northern 8lopes & The northern slopes zone is-a bélt ofvlow
‘bills. The elevation gradusily decreases northwards to meet the
plain of Assam at an eievation of 150 metres above Sea level. The
‘Khri, Um Synthi, Un Siri, Um Kamram, Tyrsung and part of Um Trew.
rivers in this zone:follows the northerly turn éﬁd dr6p8‘toxtbé -
plgin of Assam or Brahmaputra'riverw'fhé nortbérn'élopea'exbibit 7
én’undulatingltopography, bills rising almost at the game height.n'
The valleys formed by the streatis are engéged id 1ncising-tbeir
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valleys by headward erosion, This zéne consiaté, of mostly rolling
grassy mounds intersecting with river valleys. This area of West

__ Ehasi Hills plateau indicate most singlficant geamorphic features
: that e:osional surfaces are very canmoh. The upland contains rem-r

. 'nants of saune peneplained surfaces ranging at.the helght of 900

’ “t0'1500'metres. ‘H111 slopes: of tbis aone. are oovered by thick wea=

“thered. 1ater1tic soil. There are. places of big rock beulders tbat
.are. exposed on- tbe surface. Almg the nortbern border of this gone,

- land: surface 13 covered witb thick alluvium deposits. There are

. numerous short tribntaries and .gullies. extend tbemselves by. beadward
erosion. Waterfalls are the evidences and also the 1ndications of
the youth stage in this zone. The drainage . follows the: major and
minor lineaments and developed most.ly in rectangular patt.erns. Keee
pring in mind, the main rivers are the Khri end Tyrsung, these rivers
form two -distinct system that separated the West- ,Kb.aéi Hills plateau
aﬁd' that of the Garo Killé plateau. Numercis river '.valléjs- formed by
| ‘stresms are narrow V' shape in character. |

.:Ebere are few r;vérs in the regiép. :The. Cent,ra; Highland
18 bighly control the di'r.eqtiéns'of,mos,t of the rivers, and act as
~the vatershed of the district as shown on the 'd:a‘.ina:ge;;..map. River
‘Kynshi is imown as the largest river coming szfom ‘th'is_ pi@iand anci/
~ follows the westerly direct.iphé‘. It Joins with f.be. Un Ritha, Rewlang

, and various. river@ streams.
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In the Soutbern slopes river Jsdukata draining through
out the central plateau and flows towards the plain of Bangladesh.
" ¢nis 1s the main river which connected vith variocus river 8treems
such as Um Blei, river Balat, Un Hgi ete.

B Towards the ‘oortﬁem:. slopes, river Khri,and Pyrsung are
tbe’main»rxvers'wnicneofxginetea from Mawthadreishan peaks. They
follows the. northern d;lreotion and Jolns with the. plain of Assam.
| These rivers have overcane the hill ranges and plateau making gorges,
| :wagerfa:lls and carry largeamoun;etf debris to the plein area. The .
| rate of d‘egradation is.very high and huée amount of sodl ‘erosion
”13 carried down especially 1n sumer seasan. The drainage map is

alsc shown in map No. ' 5'. .-

CLIMATE CP THE AREA 3

Climate is one of the main element that focus on an
-aspects of environmental conditiom. It is usually defined as tbe
| average of weather conditions prevalent in any place or particular
| region. Althougb 1t 1s not directly visible in the landscape but
1t Oan be observed 1ndirect1y tbrougb 1ts effeets 1n tbe area. The
climte of the West. Khaai Rills distriot f£alls under a tropical to
sub- opioal climate. Tbe topographical cbaraoteristios of the region
are h%gbly influenced great significent in climatic varipction in
the region of West Khasi Hills district. In the port_t;er_n: Slopesg and
in ‘_sootherp ‘s‘lop_e_ns, t.l_here: 1s prevalence o,f_tempergte‘cllmatic dondi-

tion summer season is hot and in winter is mild.. The Céntral pla-
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teau experience the temperate climate with maximgm summer tempera-
ture gonerally not rising above 27°%¢ end minimum winter temperature -
dropping down to as low as 1039

The climate of HWest Khasi Hills digtrict is very much
controlled by seasonal wind. The seasonal wind sre the southwest
monsoon and the north east winter winds. Hence the year be divided

into four seasons as follows 3

1. Bpring season = March and April
2. Summer (Rainy Season) May to September P

3. Autamn season Cetober and November

'4. Winter season < December to February

During March and April the climate is gradually warms
up and there is the advent‘of spring with high cloud cover in the
sky. Pran the middle of April to May the climate 18 found to be
warmer in wbich the temperature reaches the maximum point. During
the month of May, summer season 1s»atarted wvith bigh rainfall and
maximum temperature. Rain begin to fall and continue upto the end
of the month of September. High precipitation is noticed as well as
humidity is also goes high. During the month of October the rain
begin to decrease and the sky look very clear till December. In
the month of December, high cloud is noticed in the sky which forms
the accamodation of snow in the valleys of same are’as'-:.At this time
ﬁhe.area.is very cold with lovw temperature all over the region. Snow
falls continued t1ll the middle of February, cold wind is flowing all

around the regien. -
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Ra:l.nfall.,,..,

| Bainfall in uest Khasi Hills plateau regicn occurs in
summer montb and during winter it 18 dry and cold. Rainfall of the
area is measured in the District Agricultural Office (D A.0.). as
far as reccrds of rainfall is concerned as wall as data available
reintall ie vcry higb especially in the mcnth of June and July.
The annual average rainfall or the wbole year reaches about 300 Som
Sane of the data of rainfall that have been avalleble aBeaas £ollowsi-

Table No. 2

Year : Rainfall in Centémetre
1985 R 2229.0
1986 o R ‘ 215.0°
1987 e o 229,k
1988 S 263.7"
1989 T 3005
1990 S - JR
: 1991 | | A - 15

Source : District Agricultural Office, Nongatcin.‘
Temperature 3-
- Temperature is one of the most important element of

climate that play a very significant role in an area. Temperature

of the study regicn is found very high in summer season. The average
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temperature is found as nigh as Shillong City which 1is recorded at

about 33 c. During vinter season temperature gradually decrease '
at about 1#.0?90 (appreximately)' Thé records regsrding the temperap

- ture. is also colxectea from the District Agriculture Office &t~ - -

Ncnnstoin. They are as follows 3

Dee

A28 10.0 16.7.09.6.

1729 10.0-18.8

1986 1987 1438 1989 1 19%0 1991

Month ! Mog {Mini Max | Min) dax N@n Max. Min | Max{ Mo | Hax | Mn
Jan KA  NA 16,5 9.+ 16,9 9.3 15.3.9.3 16.9°9.2 10 9.3
" Feb KA Bh  17.2 10.2 18.6 10.5 18.9 11.7 17.2 10.2 16.5 10.3
Mar NA  NA 21.3 13.5. 20.3 233.8 21.2 .2 21,3 13.5 21.3 4.6
CADr 4.9 1843 2%.6.19.6 21,3 13.8 22,4  18.2 246 154 254 19.5
May  24.6 19.6 24.2 19.7  25.7 20.1 241 18,1 247 19.6 26.1 19.8
Jun  25.7 21.6 26.9 22.2 25.5 2.2 23.3 21.1.26.9 21.0 26.9 20.2
Jul 2406 21.2 25.1 22,1 25,0 22.1 25.2 21,7 25.1 22, 25,2 22.4
AUg  23.5 22,2 20.3 21,7 24.9-18.8 25.7 21.6 26.3 26.3 25,1 - 21.9
Bep 2446 18. 242 22,7 2.0 21.7 25.0 21.3 2.2 22,6 22.3 21.0
Oct 24,0 19,4 22.9 17.1 23.2 18,1 24,1 18.1 22.9 20.8 20.% 18.9
HOV - 1746 12,7720 13.6 17.8 o1 194 13,k 12,0 17.6 19.7. 16.7
v1a.7 16,7 16. 7. 3 164

Source : District Ag:icﬁitupé Office, Nengstoin. .
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BOIL OF THE STUDY AREA 1

ol Beil 15 ene of the facter that respén‘siblé te the pby-

“ ‘gleal envir@nment of any particular area. The study regien sh@ws ¥

a uttle variat.icm espaoially in term ef climatic cenditien tbat
raipfgll and temperature influence in nature of scil in the area.
Geelogically, it is also worﬁbné,ting, that the different of reck -
types ‘sbe;wn'gr@,ss hmege_nms characters and mere or less similar'
unifem of weatbering pbenmeh§ effects the aeil cenditien of the
regicm. C@nsequently the resultant quality of seil and seil preﬁ.les
are the result of laoal relief differences and high degree of denu-

dation.

The scil of West ‘&aasi‘ Bill,_s Platesu has p‘redeminantiy
ferm by the in situ weathering rocks, seil profile is thick and
derived fram the gneis'éic and it 1s mostly medium in texture. The
celour varies fram place to place within the regien. It varies frem
darktant to radish brewn, texturally, it is highly leamy to cinyéy
non silky and non plastic in cbéfhctar. In the scuthern slepes the
soil texture are redish and loamy while the nerthern zone is Pound
to be rich loamy centain thicker alluvium type. In the part of the
central zcne the soil -1s much gravelly at placés due to the presence
of sbundant fragment of quarty, this aone is less loamy and clayey
in eharacter which censt.itute less thicken vegetaticnal cover as
ccapare to tha zone of ‘southern slopes and nerthern slopes. In sou=
thern slepes and nerthern sone soll 1s higbly loamy relatively high

humus,
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' Hewever, in much of the slopes of the area the seil 19
‘relatively less in himus gnd highly degraded due to the activities
-pr,aoti.ced. of Jhumming cultivation. Keeping in _minq, seme of the area
of the western margin in this regicn, the scil is censtantly being
‘erodsd ‘and deposited at lower level and valleys flat, this is cause
due to the jhumming activities in the area, vegetation is cleared
up ‘and toll scil area washed avay especially by rain vater in summer
season. Hence, lower levels and valleys of low relief soil is deve-
"l’épe&: on super having gxletly;and' rolling topography a,re'vhigbly eroded.

VEGETATIONAL COVER :

Host of the variety ef natural vegetation ranging from
sub=tropical to temperate flora cen be found in the regicn. Trép:lcal
vegetation 1s seen generally up to the elevation of 600 metres upto
900 metres, temperate forest and gfaeslands ai'e very ccumon. The
‘natural vegetatien has enriched the regicn especiglly in the western
part of the Platesgu. Itxis'ha.ving‘ endowed with forest of valuable
purposes such as timber, pine, sal, teak etec. The flora of the pla~-
‘téau" region of West Khasl Hills becames much commercially important
‘such as pine, cane ahd bamboo. The area of Sonapahar, Langrin, Maw-
marin and Renikor are thickly forested a?ea vith variety of wvaluable
trees. It 1s also shown 1n & map No. 6. ‘

The area as a whole are l_arg.elq.consu'tuted e'f"_forest‘;,:
1t also estimated that the region centributes: to about. 35 percent
~of the total geographical area covered by forest, this is shown in
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s WEST KHASI HILLS DISTRICT
- TYPES OF FOREST

i , : REFERENCES ' E
Kms 0 510 15 20Km ' Sub_ Tropical _Pine Forest 114
ettty Moist Mixed  Dicldous Forest with sal)

Very Moist Sal Bearing Forest
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: .a-rhap‘ Ho. 7. Nearly 90 percent of the total forested area is under

-‘the 'coi‘;tr‘ol of the District Council and the rest under Government.
" Hence, West Khasi Hills constitute of richly vegetational covered
and it 1s.one of the district in the state having large forest - -
and variety of flora in -‘Meg'baiaya', :

MEATRERING AND FLUVIAL PROCESSES 3.

. From the geological structure that has been menticrned
earlier, the area or plateau region of West Khasi Hills is formed -
by different roek types. witb' varying lithological characters. Wi th
- this view in mind, 1t is a reglén that have varieties of mineral
reacurces, sillimanite and cosl formations are found in the region.
Therefore, the influence of resources of tihe earth has endowed the
regien inte cne of the area of that mineral has been extracted. The
varying differences of such 'litholegical characteristics have found
to play significantly in the agent of surface weathering and agent
of fluvial erosions. Varicus agent of denudation like surface water,
-rain water and change in temperature bave played a very dcminant
role .en the rock types in moulding the landscape features of the
regien. But the far and mere important in this respects are the
‘processes of weathering and erosicn. West Ehasi Hills plateau region
falls under the tropical mcnsocnal oclimatic oonditicn that exert a
very significent influence en landscape excluded tba disﬁguratim
of land surfaces made by human act.ivities.

We would therefore, e,xamine.in this study that how far

landscape are eroded and weathered in such an area of various 11thoe
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logical characteristics. Hence, the most striking and final fesgs

tures of the landscape are the dissected surface that developed Vin

" 'the result of weathering snd erosion.

Heathering, &8 may. be expected, starts at two plane ]
.foliatiens and jodnts planes.: Botb vertical and horizental joints

- planes are represents 1n moatly guartaites. AS 8 result weathering

: altmg these planes eause into. areas of reotangular blecks and slab

” 'as seen in the area of Langr:ln and alang the valley slepee of river

; Kvnshiang. Rectangular blocks and slabs are produced with nltimately
“under the action of g’avity role down along the slopes. The blocks

" near Senapahar area and as well as the blocks near Mavanarin formed
masses of talus below vertical cliffs. Tbe isolated barder gneissic
hills on the north west are formed as a result of weatbering. With
't‘urtbér action of running water, these blocks later turn into spercie
'dal bodies. The presence of lcose and frikble quartzites ‘with browne
~ 4ish grey colour, and the deccmpesed products of opidiorites with
'I'their peduliar redd:l_sh colour are the evidences of qbe’mical veathering,

Of equal importance in landscape gre the erosional feas
" tures preduced by fluvial action. The climatic which is characte-
rised by heavy rainfall as in the case of the study area favours
this action of streams to a c'onsidei'able» éxtént'end'higb'velocity.

‘It 1s clear in the rainy seaé&x, weathering procieasjmi the hill slopes
are strengtbened by the acuon ef gull:les and rills particularly along
the Joints places and fissures of rocks. Purther, 1t. is wortb noting

that the periocdicity of the. waterflow is in itaelf a factor in shae
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ﬁinéwthe local topography of the area. In the plateau region of®
Hest Kbasi Hills during rainy season ‘streams and gullies are formed
"“'due to erogion and siope of the hills with its soft top soil are
easily eroded. In some agreas of tbickly covered vegetations, it
would ultimately slow down the dction of veathering. Valleys formed
by streams are narrow a.nd deep espeeially in the southern slope’ of

'the region. The d.epth and narrowngas ,of ‘suéh valleys are the result

of :tbe’ st’eépnéés of the 'plaieau'"in"&biéb erosional force shaping

tbose valleys into more or less 'V' shape. eonditien. In such a
conditions rain water of the plateau get high velecity resulting

1nte a yeater erosienal ferces.

AS a result of the above processes of weathering and

| fluvial sctivities striking en local topograpby, the hard resistant
rocks like quartzite have built, conspicuous features in the lgnd~ -
scape, while the softer’rqcks_ 1ike phyllite, schists, quertzltes,
'Sands-toneg' etc. have formed at a lower levél of the area.'.'fhﬁs, it
is~ é.gi‘:tain- that the relief features of the plateau region of West

| Khast Hills district are due to the exposure of hax"der'qnart‘zxites
and to scme extent gneisses, and to a lesser extent of a softer
phyllites with foldings.

: As far as weathering and erosional forces is conferned,
thef‘e are also scme of tbe main agent that played by bhuman interfe-
‘rence in tbe landscape. The striking features of such an agent
enhanced the area due to tbe' natursl resources and their operation

activities. Within: éucb ‘geological character one can be easily idene
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tifiéd seme of tbe“mosﬁ"commeréially résources. 'As a result'df

this, minerals are exteacted and landscapé is being disturbed, which
results to large valumé of weathering end ercsion by what is.kmown
as mining operational activities. In viev of evidences detailed,

and sbove menticned processés“play‘a véry'sighificéht‘roie in tﬁe
veathering and erosion of the area: It 13 also admitted to the fact
that as a result of erOSiob; the-of1g1n'fldt surface has been tren-
ched and dissected md'ult,i'tﬂately tb'e.pr'eéent top'ograpbjr'a;re cmp-

| rieasvwith muchﬂruggednés§Aanduﬁduiéting-suffacés aé 1t-is'seen

in all over the plateau iggidn.ef'weet Khasi Hiils; - |

 In conclusicn, ahcng the bounties ofAnature,:tba Qrea is
énricbed by verious natural resources and these feéopfoeé.are also
enhanced the area into theiﬁrééticé'ofrmin;ng oﬁeratidns; such as
coal and sillimanite‘ét the wesférn péft‘ana;esbeéihlli”the ares
of ‘sillimanite at Sonapehar, With this view, the study is made how |
far the resources and their'operatiana'in mining have inf;ueﬁoé& the
topography of the regi“on'. Tbe‘réfere‘, in the next cbgbte:, analyeis
have been made in visualisaticn of mining operaticns and their effects

on landscape in various aspects in those area of abundant resources.
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CHAPTER - III ..



46

. GEOMORPHOLOGY AND MINING

B ~ 4s ‘the development and growth of Geamorphology liss_taken
ﬁiace,u adually 1ts aspeet and applicationS‘bavé'beccmé“moré impor-
tant to examine -and to paint -out . specirically scuie of. the problems
that are eammonly encountered by the geologlsts and -gcme engineers.
Landforms are therefere the. most cammon features encountered by -any=-
one engaged in geclogieal field. In: this chapter wé ¢an now visuass
lize-its'manifold.oﬁ»geanarphological.studyAinterlink‘with:mining

en’ a,micr@uregional atudy of West Khasi Hills ‘A strict.. gt is pro—
bably true to mention that almost all over the earth's surface or

the world as -a whole, due to ‘the inerease of scientific industrial
devélcvment ahdléecio~econamic.changéﬁ; rescurces of the earth's
urface have been exnloitad on a. very large scale fram the area which
having abundant mineral resourees. This developuent of industrial
technology»is=in‘nead;of‘earth's:resources, therefore, minerals has
'been»exploited‘and resource operatibns”bas 1ntéract‘a great signie
fiéaht vith the: landscaps. or the ‘topograrhieal features of the pare
ticular‘aréa,er'regiqn. Gradually land surfaces have been very-ﬁuch
digfigured and as suCh,-mény‘athet related problems have beecame very -
-acuteo{ln this cﬁaptér, therefore, a study is made to anslyse how
far m;hing operations interact with the topographical festures of the
.fégiﬁn. It emphasise to same extent deeper attention dealing in term
'of'geamerpholegical aspects and its interrelationship with mining
”operaticn teking 'place in the plateau region of West Khasi Hilié’
district. Iﬁ'also emphasise the igteraction of mining activities with

the landscepe formation in thé area,
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... .Although in genera;g‘tbe entire earth's orust can be:
regarded as it is composed different rocks but yet, it ean not be
regarded as a mineral deposit, for the minerals of the earth's |
surface or a part of it becames deposit only when its.cpngsptrap.
“tion is known:to.itsadimensiéﬁ and ‘beccme suff;cient;éheugh th:

separate it as: mining and utilization actiwitiésgg

Tberofere;‘an.f‘
attanpt has been made to find out the links and influence of mining.
operaticns on regional: gecmorphology @f the West Khaei Hills plateau

regien,‘ T L AR

e The study of mining and their aetivities 1s not very .
_satiéfying.unless we have some knewledge on the background .of its
‘agsoclated. diseipline of gee‘bgy. Therefore, we are confronted with
-the question .ofy: what is mining  What 18 the nature involved in
'Variaus flelds of its activitiee ? Well, of course, we could start
'with 1ts weaning and aesume~£hat,tbe earth's erust refer only to an
‘=Qutefﬁsurface;of.the earfh,extending,te~a depth of SGme.exteﬁt,en
‘the mining areas. Therefore, mining is nothing but it is the process
-of: extraeting minerals of the ‘earth on eccncmie:value.3 Mineral ex- -
-pleitaticn-is;an-uhpalatable.term in secioseconcmic ebntext.that has
.been An cemmon usage in an industry and encempass a wide spectrum of
.actiVities'frcm'the area of sbundant mineral prcperty te an end use.
-of ‘mineral products.

“Among the bounties of nature, mineral resources are the
‘.f@remest.yaluable treasure to the ﬁodern world merching ahead on the
‘road-of planning to achieve econcic development growth. Off late
this repository of natural wealth has been subjected to a vatual
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plunder. In censequence, the local topography is losing its resilency
and rééeﬁeraﬁﬁ#e7capaoity;'Under mining the econcnic .and culturel

' ‘development have been extremely changed fraom time to time and thereby
industries were in need of materials or rescurces caming up in' the
form of raw materials. Mining ﬁas;”therefore;‘ev01Ved'gredually in
response to avallability of resource in a partiocuiar area. Thus,
mining and its operational acf—.i’ﬁties had ‘led to thé'deatrucmoh*of |
resourcé itself and the other productive natural reaources ‘such ee,
land, vegetation and water. There is also no doubt that mining 1a

a vital seetor of the eeoncmy in our country, therefore, here we
ca.n examine 1n the study region where the ‘extractich or mining of

resources has been started during past few decades.

Mining in the regicn of West Knasi Hills has been one of
the oldest especially in the case of sillimanite at Scnapahar. There-
fere, the study contribute to sane extent tﬁaﬁ geamorphology and - ‘
mining interlink and 1nteract and also interrelated with the . present
formatim of landsoape features of the area. Mining has evolved gra-

dually in respanse to both availability and depletion of‘resources '
| technieal and'teoanIOgicai progress, econanics and disseeonemice of
scale. Since most of the mining areas in West Khast Hiils is located
in much backward :areaa, the focus is on the regional‘deielopﬁ\ent

primarily through employment generation.

Geologically and gecuorphologically as it has been mentioned
in the earlier chapter the platesu region of West Khasi Hills is a
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Part of the”Shiliong plateau and comprised of the gnelssic complex.
In short, it is the combination of hills end plateau, syncliries and
anticlines charactera Hilly topography with deep gorges and gullies
especially towards the southern side. As 1t is known to geologists,
the region formed the ultimate net result of the geological struc-

o tures of litholegical processes, erosional and depositional proces-

:fftses, climate and drainage pattern. Within. the three geamorphic Pro=
Vw‘vinces ‘there is sedimentary rook types exposed inelude the basal

| conglanerate, quartzi tesy: slate, cale chlorites, ete. it Tepregents
{tbe'lines of unconformity,between the-two‘formatiqns,ot gneiss;c
-ﬁ:and:quartZiticb\The.river-and“streamsvare‘small;passing‘through a

. . narrow ravines espeeiaily in the western part.

‘ Considering the 1oca1 geolo@.cal structure and geomorpho-

;;!1081031 provinces as mentioned the plateau as a whole 1s endowed
ifudth Variety of mineral resources. Nature has enriched the plateau

“JWiregion into various mineral that are economically and commercially |
| Timportant. we would therefore, discuss some of the mineral resources
"+ of this plateau before ve would give deeper attention to the natural
'ﬂ:resources and tbeir mining operations that hes been located 1n ‘the
'“fplateau. Resources are of many significance that having 11nk with

f_the 1andscape characteristic of the plateauc These are sone of the

T [ SN

'mineral resources and their area of location as shown in a map No.B.

........
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. Map NO.8
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MINERAL RESOURCES AND THEIR LOCATION $

| In West Khasi Hills plateau region tbe mineral rescurces
| are ef great mportance. These have affected the distribuuon of'
population and the eeoncmic activities and the growtb and distri-
‘buuon of settlement 1n tbe distriet. Bven in tbe past, the eccw-
rences and use of certain minerala were known to tbe local 1nhab:l-
tants whicb are evident by tbe enstenee of a few lites of old

quarries and smelting centres. Coall, sillimanite end nmestone are

E ,the chief minerals and the reeent sandetone type v.ranium mineral

fflare alse found in tbe district, Other inelude olay, cerandum, glass-
'rsand, gold, irm ore and eopper. of tbese, only coal, eillimanite,
'uranium and limestone are tbe most 1mpertant fran econcmic point

: of view.

| - These minerals are asseciated mainly with the three
1mperfant geelogical formati ons of' the plateau. They are the
:'\Ar_cbaeen, Gneissic complex, the Shilleng series of rocks and the
‘Cretaceous-Tertiary 'sedi,m_ents?;: These formations are spaeed all
through the regiom, tne first two formations contain sillimanite
‘and the third formation conteins coal, limestone and uranium. Among
these mineral resources of the district mining has been operated
enly in the exploitation of c¢oal, sillimanite and uranium. Limestene |
deposits are plentifnl in the area but so far it 18 yet to be

extracted.

-~ In the geomorphological context, these three important

‘mineral resources are located in different provinces. In_ this we
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would reveal the mineral locations in the plateau of West Khasi
Hills district. S11limanite 18 one of the famous mineral which:

18 located in the noathefn gone of the geomorphological provin‘c'e}:

of the region. It is one of the economic and commercial mineral

in the country as a whole.. It is8 also known that this sillimanite
is the best quality in the world.. It is also one of the oldest mine
in the state which located at Sonapahar 45 kilometers from Nongétoin
a district .beadquarter. 8111;manite is also found in the adjoinirig

areas sround the Sonapahar aréa such as Lalmati, etc.

The next mineral located all over the three provinces

is coal. Coal is found mostly in the northern gone in the area of

the East of Maheshkhola, Shahlang and adjoining areas. Coal is aiso
.found in central plateau in the area of Mawmarin, Nongmawelt areas.
It is also richly found in the southern zone of the plateau in the
area of Langrin. Langrin coal field is the most impertant located

in Borsaura, Nongkulang, Khonj)oy etc. There is plentiful coal reserves
1in the area of West Khasi Hills platean regicm which 1s yet to be

mined or extracted.

One of the most important minersl which is recently -
found by the Atomic Energy Department, Government of India is the
Uranium, sandstone-type which is deposited in the southern province
of the -geanorphic division. Sandstone-type uranium is one of the
latest mineral that is locate& at Domiasiat aBOut.f65 Kilometres

southward direction from Nongstoin.



N Besides these, limestone 1s cne of the largest mineral
deposits in the region. Limestone is exposed all along the roadsides
from Ranikor to Borsaura area about 1h0 Km. from Nongetoin. These
M“areas are seen te be the largest perhaps, but limestone in this' L
region is not yet exploited. The location of 1imestone is seen all
along the tbstern border of the plateau region of West Khasi Hills
district. Therefore, west Khasi Hills plateau region is endowed with
variety or mineral resources. In due courses of time it is certainly*
true to mention tbat these minerals would be econsmically important.

g

MINERAL RESOURCBS AND MINING OPERATIONS @

A ‘ Considering the local geological and geomorphological
setting, west Khasi Hills plateau region is cne of the area having
abundant mineral resources. As far as the field investigation is o
concerned, during the laet fev decades the area is really known |
to be rich in natural resources. Therefore, when the industries
afe in need of these mineral attaining as materials, ultimately
widespread mineral deposit areas have come under the processes of
mining programme. As it has been menticned, mines are located in an
area or region that constitutes abundant minerals. Ccnsidering the
resources available, the region is therefore, associated with the
mining programmes in exploitation as well as in extraction. ,‘I‘here-
fore, the region as a whole striking a wide spectrum to mining ope-

ration to all the abundant mineral resources.



The processes of mining therefore begean its way to ."
operate the minerals which is probably true to mention that its
~ operational programme adversely affected the lgndforms of the
regions; keeing in mind, when mining started direct and indirect
impact results to the despoliation processes of local topography
and landsurfece is the firét:losing:;ts resilepgyAamoqg_g;;:grqﬂ
the environmental peint of view. .

’f'ﬁﬁbng the bounty of mineral réséuf§9$,thaﬁ,natnté'naﬂ
jeﬁdoﬁéd7tﬁé'ieg;bﬁ;“an;yfafég“df thém‘a:e eﬁgaéediinfm;niﬁgfproject.
“Some ¢f thess minerals are coal, sillimanite and thé Fecent 1ime-
-stone<type uranium. In this context, we would now éxamine how far

'mining has affected ﬁbeﬁgeahqrpboldgical‘Settiﬁg of'thé aiéaQ*Mining
" therefore, became one of ‘the main problems that are assoclated with
'theWgeGMGrpﬁic'prOVinggs ?fjégdmérphié[ﬁlstdry of‘tbé'fégféh:<There-

1mpr1nt en a topography of tbe _area ef west Khasi Hills plateau.
This is shown in a map No. 9.

‘COAL MINING 3

The Tertiary coal deposits of the region mostly belonging

to the Eocene age, which are mostly deposit on the northern and

ﬁjiﬂsbuthérnigédmorbhic prdjﬁnﬁe.7The4mh1n 6ﬁaréétéris€iéé of‘ccai"

ﬁ?yobtained here are 1ts low ash oontent, high volatile matter and also

'-1high calerific value, however, it suffers badly frcm its campara-

<f'tively high sulphur content. The coal’ deposits are mostly tbose of

'vsub-bituminuous in character. Due to tbe inocnsiatent nature of
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coal seams coupléd’ with camplicated geological structure in cer~
taln-areas. It 1§ rather difficult to ascertain the aetual reser;'
¥eéa ‘of the coal deposits. The inferred reserves as estimated’ fran
time ‘to time are however indicated undér the description of each
mine deposit.’ '

' The ‘Langrin cosl mine which is situated in the south-
-most extremity of the plateau region of west Khasi Hille and extend
" over. a large area frem Kynshiang (Jadukata) river in” the east to

: Maheshkhola river in theé west. The eastern exteneion of’ eealfield
‘is upto Goabari and Borsaura. The Un Blei riVer and the tributary
um Bytit river flewing frcm west to east from the northern boundary
of: the oealfield. Exposures of eoal are found furtber nortb near
Nongjismir village in the Un Mawblei river seetien; Although; Maheeb-
khols river is the western boundary of . coalfield, tbereby coal mine
.extends further west and is exposed in the PyndengrupBalphagram
area and Shablang coalfield. | ‘ R

‘The eeal;seame‘areafeund in Tura—Sandstene efathe lower
‘to middle Becene Age, which overlain by siju.linestbne"and Repdli
shale. ?be most well exposed section is found in the area of Maw-
marin, Um Nongehikoid strean section, ©ther exposures of coal is

also'mainly found in the areas of east Khonjey area of West Khasi

 'Hills reglon. The reserves of ¢oal areund Borsaure and Wah- Rangah

' ‘gtream, Nongplu and’ Nengjion of’ tbe region are alsc found.
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The reserve of coal around Borsaura area is 2.26 million
tonnes: In the area around Msheshkhola coal of 2 met,fés thickness
1s exposed in Nongshahlax;g area, where its reserve is estimated
about.B million tonnes. In the western part bordering with the érea
of Garo bills coal seams exposed continuocusly in the Um Bytit river
gsection frcm south of Nan@nen to Nongechikoid and also another expo-
sure 1s found continuously ern north to south in the western part
‘of the Um Tongkut village: The reserves of coal in this area are
estimated at 24,1 million tonnes. In Nongplu and Nongjion areas
ranging in thickness fram 0.80m to 01.55m are found within 35 metres
of formation and its reserves of coal is estimated at 20 million
tonnes. Coal exposéd in Wah Rangah streams is estimated gbout 0.35
million tonnes. In the area of Nengmaharu thickness is exposed in
the Un Mawblel section that estimated about 8 million tonnes. Near
Néngjismir and Rignfdbm area another thickness seam of 0.50 metres.
Both of the regions are situated in the northern gecmorphic gone,
1t has reserve of agbout 1.40 million tonnes. The total reserves of

these areas mentiocned coal deposits came to 60.11 million tonnes.

During the period 1980s, extraction of eoé,l vas made from
certain areas such as Borsaura, Nongjion, Mgheshkola, Shallang,
Nengplu, Gogbaril and Nongehikodd. 'Coal mines of these areas are exe
. tracted mostly by open cast method. This method in operation of coal

mine in these areas have therefore, played a very significant role
to the local geomorphic features of the area. Tbe aotivities of

mining 1n coal reserves has a drastic: ohange in the surface lendforms.

In order to meet the rising demand of coal in the country, coal



deposits have, been extracted: The. effecte on landforms is-due to ﬂ
the. method of operation. Most of the areas being put under mining
of ceal and with the. growth of mining activities there is a vide )
spread of areas suffer from topograpbical degradation. Virgin forest
have been :cleared for. mining purposes, derorentation and soil degra-
dation have become the most commen, phenomena. Surface landforms,_
therefore have, been disturbed as well as diefiguredo Therefore, eoal
mining operation. in- West Khasi Hille Plateau bas created a vital
impact en landforms and its surrounding geomorpbological picture
which, 1nc1udes countless deapoliation of deforestation as well es
surface damage ewing to landslides, erosion and debris flow wbioh
eccupy, in reshaping of topographical depression eepecially 1n some

of the mentioned areas..

oy Coal mines operation however put an 1mpr1nt on landforms
-which also cause to various geomorpbological degradation especially,
_the wining operations, do not bave any scientifio programme 1n extrao-
-tiens. of .coal in the plateau region of west Khasi Hills district.lt
is, therefore, striking that ccal mining of the area 1sfone of the
cause problem in disfhiguration of the topography of the area.

_SILLIMANITE MINING &

) ' ne of the best sillimanite deposits in the world 1s
‘ffound in Sonapabar area of the northern zone of geomorpnological
iprovince of West Kheei Hills plateau region. Sonapahar i's ‘about L5
 K11ometres north from Nongstein a dietriot beadquarter. ‘8i11imanite -



deposits are assoeiated with: eerrandum, quarts sillimanite and
sohists. It alse forms a broad band that can be traoed disconti-
- nuously ever the area. The sillimanite group of rocks oocur as
detaehed remnants over the older gneissic compleﬁ separated by

angular tmoonformityo ~

The maJor sillimanite bodies are small to moderate sized
lense, hardly exoeeding 1. metre aeress with the exception of a few
lenses in Lalmati which yield some ho 000 tonnes ef sillimaniteo
Such lenses are found only tn ene er two other. areas. The rest er
the deposits are in the nature of fleat boulders. The 1argest mas-
§ive’ sillimanite float boulders feund 'so far are reported to weight
300 tonnes. Tha high allumine and silica contents of this deposits
'make this mineral a natural refractory material of great. commercial
valve. It 1§ also Amportant to mentdion that Lsndon Warehouse in 1922
was an aocidental discovery, when the cerrandum mined from the area
of West Khasi Hills was ‘Pound and it was not quite hard. Although
'the sillimanite mines at Senapabar haVe been operated since 1ong
time by varioue mining companies and agendies, 1t was a pity that
no serious assessment of the available reserves of this valuable
minerals weére undertaken. Already about. cne and half lakh tonnes of
“the sillimanite has been mined €6 far. The production of sillimenite
‘has been reoorded at. .the mining office at Senapahar. The ennual .

‘tion was reoorded by the Bharat Sillimanite authority and they are

as follows
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- Pable HO.. L L
aNNUAL SILLIMANITE PRODUCTIOﬂ

oo

Annual Pr oduotion o Mﬁtric Tennes o

sgeoest, 4,258
-1981-8? 4,232
1982-83 3,838'ﬁ
1983-84 3,863_. -
193».85 3,782
1985-86 3,69
1986.37, '3;6ﬁé; 
1987= | 3,6&6{.
1988489 3,643
1989-902 3.552:
1990-91 2,075
1991-92.‘h, o ,565f

'*);' S.Ourc'e 3 Bharat billimanite Office, SOnapahar.

, A time may no'c be far eff when one hae to thiénk 1n terms
ef beneficiation of tbe eillimanite-quartz aobista available in
_p]_ent:l.ful eepecially 1n Sonapahar and 1ts surrounding. Scme minof .
eillimanite occurance bae been report.ed 1n Dapse-‘l‘holegiri in Gare
,Hills.d:‘ |

From above annual produetions, wben one 1ooks at Sonapahar

1mmed1ate1y discerns a pity situation tbat tbe topograpby has: been



Plate No, 1 Sillimanite Mining at Lalmati,
Sonapahar

Plate No, 2 Hillslopes sillimanite mining areas
at Nongkyn-A



ot Pl L -

Plate Noe 3 TOp 8

oil eroded noarm ngmtl

Plate No. % Hillslope being bulldozed near
Janapih



very mucb diafigured and leaves the landforms into 1arge volume

fef soarifieations. Tbs hills and plateaus have been very muoh

‘:disturbed due. to the open cast method of Sillimanite mining.

.7;'5. - The plateau and hill slopes are mined by the help of
Kmaohines like’ bull-dezers and serappere, slope failure and 1and-
fslides are the coimon pbenomena in the area. MaJor portion of the
Zarea in Scnapahar was tbicklf forest cover. Tbese forest covers
jwere felled for tbe mining of Sillimanite. Therefore, soil erosion
s enbanced and increase with the heavy reinfell especially in
"summer season. Large amount ‘of mine waete and boulders are removed
and exposed whiob direetly leads to geomorphologioal despoliation
_1n these loeallties. The ultimate result is maseree of the steep’

slopes whiob was once having thiek growth of beantiful trees and
;bamboos. The topography of tbe area 18 tetally altered becoming
unsuitable for any agriculture aotd.vities Due to unsoientific 6X~
traotien of sillimanite, tbe local topography hae been very much
disturbed, asit is seen in the plate No. 1, 2, 3 and &.

. The activitiee of sillimanite mining in the ares of SOna-
pahar revealed a drast.ic cbange in the surface of landforms. Top
'soil is washed away and the steep slopes. of the area. have more vigoo
rous soil er091on. Large nutiber of trees were cut off for mining
purposes@.Therefore, deforestatien4and-geemorphological degradation
'are :the main result 1n reshaping the, landforms of ‘the area around

SOnapahar. Mining autborities so far have not taken any measure
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aoout the developing. of waste. materials in the arsa. Altbough,4,
production is gene down ‘frem time to time, but this depends perhaps

. ori .- the’ reqmrement of sillimanite. -

'_QQAQIUM :

This is one of the.most important mineral. found in. the -
most southern aone of West Khasi Hills plateau region.llt is one
ef the mineral tbat has been reconuly put under exploltation. Sand-
stone-tjpe uranium deposits fepresent one of tbe ore. types and cone
stitute a majer uranium resource of the whole country. A little
account of Sandstone-type uranium is ‘kmown about its deposit that
1s found in. Dont aslat area,.eh KM from Nengstein a district head-
quarter° Sandetene-type uranium is located in the southern border

‘ef Central plateau and eastern extremity of - soutbern zone.

Exploration ef uranium in the Upper Cretaceeus Mghadek
sandstone along‘the scuthern fringe of the West Khasi Hills district
which has led to the discovery of sandstone=type uranium deposit
'éﬁ Eaniasiet.~This depesit'ie largest of its type in India. Intengiye
explorationaby the Atamie Mineral D&ﬁlsion of the Department of
Atcmle Energy, Government of India to loecate tbe occurance of uranium
‘deposits which cemmenced during the seventies. Follow up. the detaile
"1n investigaticns -ineluding evaluation of drilling has led to tbe

Vd;acoyery of ‘a major~sandstonegtype.uranium-depqsit,in«the aree,ef

‘Domiasiat which is the lgrgest so far known in the country.



In brief, geological structure of uranium‘atrDemiaeiet
ig the Upper Cretaceous Mahadek formation which are dominantly come
posed of gray immature clay bands. These directly overlie the Pre=
cambrien basement. During 198%90, significent operation of drilling
were put up at Phot-Kilung, Phot Rangam, Pyrnotbri and Phot Umla
area. During tbis time, according to the Atomioc Energy Division

' samples ‘of vertical faces exposed aleng the bank ‘and’ nala of ‘Phot
?5K11ung, Rangam and- other looalitiee gave encouraging and put 8 oon-
-ﬁ‘sistent result ‘of tbis type of mineral. Petrographic gnd minerap .
3leg1eal studies have 1ndicated thet the host rock for uranium mine— |

\1relization LS an immatuze of feldspathio quarty arenite..j

» 'The rugged netufe“Of’terrein of the eouthern"ZGne however
. was' once .thickly forested and elephant menate, together with lack

.of proper. road, hampered a detailed folloa up exploraticn of uranium

L dn the area,,Tbe delineation of uranium at Domigsiat erea by dril-

ling operation so far affeeted a great change in the geomorphological

‘oharacteristics of the area. Forest were ‘clearéd for- roads and mining

. are .the" eommon phenomena. Top soll is exposed and - extensive mine waste

. .. have been_dumpede.Thenstable.profiles'ofAslopesnof the eenthern face
‘of.the~plateeu”neve{been-highly”disturbed‘dué tefextraetien“of the
. deposit of ‘ssndstohe-type uranium. At the environmental balanced,
hoeifar'n:eniun.eonld'effeete;oould not be meaeuredrin'tbie study,

~since it is also the new mining started in the‘:egidnal

' In this area one can conclude ‘that the local topograpby
1s higbly disturbed especially due to road construction througb out
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the region. Large amounthoﬁ debris and soil has been washed away.

Despoliaticn is bigh especially in the mining area. Tbus 1ocal landp

-forms have been very much disfigured in ‘the surrounding of Demiasiat

and its adjoining areas. Nevertbeless, scenario of landforms have *

'been hampered a great obange. - | o R
o m o i,

i Besides coal, sillimanite, sandstone-type uranium and

| 1imestone is also one ef the mineral that is abundantly deposited

'in the plateau region of Hest Khasi Hills. Idmestone is deposited

‘.in the most southern slope of tbe plateau. Regionally, i‘ oan ‘be
said that s fairly continuous belt running right from western erid

“'bordered with Bast . Garo Hills and follow eastvard to the part of

. Jalntia Hills. The limestone aeetion is mostly found in the area of
:Ranikor, Nongkulang and Khonjoy. Unfortunately, no estimates of .

"»limeetone reserves are available. Altbougb, limestone deposit in

’West Khaai Hills is very thin in comparison to the East Khasi Hillso

‘ | ; Limestene of West Khasi Hills belong to the Sylhet line.
stone and ooeur below the coal bearing sandetone. It is worth noting“
that the quarring of nmestone in the part of southern slepe of west‘
M Khesi Hills is yet to start. No detail study bas been oar ied eut -
80 rar. Thus, limestone of West Khasi Hills remains as a natural |

_resources of the distriot,sinoe no operation has started. R

It 1s very difficuit ‘to make ‘an aceura*e estimate of

resourdes availability in the region.f
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DESPOLTATION OF B3 AREA ‘._j

"i‘ The plateau region ef Weat Kbasi Hills ie the western
part of Meghelaya tbat comprisee the three geomorphological pro-
vinces es mentioned earlier. Mining activities have therefore
rought a great ohange in the landforms of the area especially
tbe mining areas. It denotes to 1and despoliation in the area, tbus,
: the problem of despoliation in the area become very imnortemt as o
w:old as mining 1tse1f, thougb its severity and extent ar° reletively

_.reoent phenomena.Af

Literally, despoliation in the study area denotes spoi.
ling of landseape features. All the human activities which cause
despoliation, mining activities ig the most destructive. It hae
affeoted the whole eco—systeme, that is plants, soil and water.=f‘

" ‘_Mining deepoliation in mning aréa of West Khasi Hills.is only in
"tbe form of eurfaoe mining, i.e., .open cast mining. The environment
is in a great stress on global scale on account of ruthless exploi-
tation of- natural resource. Therefore, the areg of despoliation is

shown in a map No. 10.

_ The plateau region of weet Kbasi Hills d.strict is bound

R to suffer from mining despoliation. But the megnitude of this problem
ti'have bmocme alarming 1n laet few: yeare since mining: operations star-
”77 ted in the BBgion. The present situation of the plateau is therefore
18 due to 1arge ecale ‘mining operation that has affected the lend-
scape topography. '



68

m

Map NO.10 , C
WEST KHASI HILLS - DISTRICT
AREA OF DESPOLIATION .
N
j,'/ (‘).N‘/, /\ -W"\_ww__v\.,.» -« N e !
s { ! \,
e 3 /7 .
( "; 4-{A K
2 e §
s 5
s )’
’,o -
.S /
: x
J i (
P _X’.‘ggxman {
VA A x’; Sonapahar j
Jtias X ®Shahlang X x ’
€ - X NOMGSTOIN
Y Nongjlon *e ngchikold . . ® 7 “"-»'f"‘/
] (-] ¥ . . [ .
: * X . l
(X% 6
¢ eNongkulang \
4 % % ~
¢ X ;
x X !
.’ « ® Domiasiat {
AL % @ Barsaura o x : o
\ ,J*®Nonglismir s
% * *o o (
\_w* *NOngplu. /.J_“,.,-J !
‘\.\ . : (
- R T S
f.”_‘,w.\/‘-‘"'v 'l...v.w.)
. | REFERENCES ‘
Ce Area of Very Severe Despoliation | XY XXX
,- Area of Severe Despoliation -6 36 ¥ 2 M
Kms' 05 1015 zoK Area of Moderate Despoliatlon T EET
ettty




PATTERN OF DESPOLIATION IN WES'

, ‘I‘he magxitude of mining despoliation :I.s not uniform in
- the regian of mining. It varies significantly frem oné loceld ty f
to anether and. fram -oneé type of mining to the otber depending upan
the: type ot_’ m;tning eperation and as well as mineral ,d{epo\giﬁt;sio‘ On
‘fba SésIS'bf the. despoliatibn'ihfché‘aréa, tbrée‘oategbries Qf,:
_despoliation have been 1dent1fied and they are as follows :
' 1 Area of very severe despoliatien.*ir" | |
2. Area of severe despoliation, and"

o 3,_Area of m@derate.despoliations

1. Area of very qevere despoliaticn 3 Of all the minerals

op the plateau regicn, the’ most extensive depes:lts are those of coal
"'a.nd sillimanite- Again despoliation is g"eat on’thé mining of silu-
, ma.nite s.e\f.'ar. Sil.]imaniteis- 8 very old entsrpri se'in this region,
'i‘.t 1s alse oﬁé 'bf'th‘e"-oldes't"mining' activity in the area, Sillima» .
‘nite mining was started during the 1922, Similarly ‘the: grea of silli-
manite mining deapoliation ‘hes spread not enly in the. past but 11;
“4s' alse in the preeeat pasts Despeliation in sillimenite mine has

a remarkably complicated character, primarily on account of what has
‘ been seen during ‘the fielel investigation. It hes been grouped into
t_ph;e ‘ares of a very severe despoliaticn which 48 mmatehed in the. . .
region as a whole. The magnitude of surface despoliation .on secount
“ of mining of ‘siYlimanite which has become a‘osmpléx-problem in ais-

“‘figuriﬁg of lccal topography. In some aréas of. sillimanite mining
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ab Senapahar. Severe despoliation mainly result frem an expansicn

.of mining areas. and the adoptation ef 1arge scale- open cast mining
'*1n‘recentdyearsgqmbe:eurrounging.areasfas,a whole,are;pqssing{througb
a4phase=of‘boem7in miﬁiﬁg-aetivitieSa The increase . of producﬁion is
‘neeeasarily means increase in- epen .cast and tbis resulted to, 1arge
scale surface ﬁespoliatien. More 1andsurface have been damaged and

-degpoltlated. - .- oo L

In the area of severe deepoliatien of the sillimanite

'mining at Bonapahar, plant 1ife is highly affected, hill slopes- and
nlateau being bulldozed and- scrapped eff huge ameunt of waste mate—
rials. A huge amount of debris is allowed te rell down the vaLley
a-slopea that aocelerating the process of erosion,, Because of the L
,rugged topography of. the area,~steep slopes and rugged terrain, ther
: xcavated material is easily role down the slopes. The top soil "'
erosion 18 a8 very canmon phenanenon. The result is reshaping of tt‘:le
'Alpcal tppegnaphy generated.aelarge\vqlgme Qf-dﬁb?lszaﬂd dlsrugtipn:

--of ‘surface. water channels
5 It 18 also not snly affeeted the eenfiguration of land-.‘
‘scape but also lead to total disruption of the ecological balance

: aﬁ‘ecting the quality of mi_r and water. Thus, 1aneisurface have beccme

'f,very much despoliated, Sillimanite mining and their act1v1ties, become

- the most. destrubtive by heavy oben cast mining which has ripped apart

"~tbe surface, mutilated the terrain .and ereated artificial hills and
" ridges in most of the coal mining areas.
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2. Area of gevere despoliation :- The area Of severe

despoliation is found in coal mining areas, as coal mining in the

' ‘area has just started in the recent years. Coai mining areas have’
been very much disturbed due to large scale deforestation. Severe
despoliation are found in coal fields of Langrin, Nongehikoid,'
Nongplu, Nongjion, Borsaura and Nongkulang areas. Coal extraction
results to gcarification and ugly topographical features. Coal is
extracted by the open cest method and as well as contour strip
mining in which huge dumps of loose rubbles, bnﬁlders and stone
pleces are made. These areaé high affeected the clearing of valu&ﬁle
trees of commercially impertant. As number of coal mines increased

the forest cover is also indiscriminately reduced.

v The problem is of deforestation and 3911' dagradation of
local landsurfaces. These coal mining areas have brought their own

localities into a great problem of severe despoliation which involves
a drastic change in the topographical as well as scenery of the area.

Soil erosion and landslides in cocal mining are not new phencmena,

but it has been eccuring very commonly.

The rugged topography, uneven terrain and abrupt slope
gravity are the characteristic features of the whole region, tbié
has resulted te an accelerated scil degradation. The centinucus coal
mining in the region also resulted into permanent instability of
most of the coal mines and its lccalitlies. The heavy rainfall have
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Talso added to erosional hazards since tbe steep slopes are bighly
.susoeptible to erosion and landslides. Therefore coal mining of
"ithe plateau region of West Khasi Hills bave become the severe f

iarea of despoliation. -

Coal mining areas has adversely changed the. topograpbi-
cal feature of the region, roads: bave been econstructed. throughout
.the mining areas, large ameunt of plants bave been cut off for., .
_tbe mning which directly lead to land. despoliationa Therefore;,
;1ooal tOpographical features bhave. been very much disfigured and’die
”turbed wbmob play a very significant role to the. study of regional
geomorphology. Aesthetic damage due to disfigurationAoleandsoape,
-adversely affected the recreational,va;ue,of the region as a wﬁole.
Thus, landforms have been.very much reshaped to a.very large scale
especially in some of these areas. In Borsaura, very much soilr;
.degradation is caused due to coal mining, that has ultimately i%ad

.to a severe despoliation of land.

The sunsi-denoe of -landsurfaces over the mines of ‘many
plaoes is thé result of unscientific practices. A relatively slow
precess extending over decades, the subsidence eventually leads to

.8 land despoliation. The soil likewise contain minerals that,ein.§

4

weathering are in a crushed state, the weathering and producticn

of pollutants takes place at a much faster rate.

) 3, Ageas of Modsrgte Despoligtion : Tbe area ef modn-
rate despoliation are 1ocalised in occurance and associated with

either sharp mining or manual quarrying. Sandstone-type uranium;
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mining are the geod examples of the - areas of moderate desppliation.
The despoliation is caused mainly by drilling me thod. Sandstone—
‘type uranium is mined by vertical drilling metbod, where huge .;

f
amount of selid waste are being despesed. Surface landforms become

C <t La DI

-

despoliated mostly on the part of the surrounding mining faoe. ;Ihis

area of the sandstohe<type uranium cénstituted censtant'disfigurae -

rién of surface with the ¢learing of vegetational covér. Most of
the area of ugmnium are covered with thick ferest ‘and 'due. to this
mining, flora of the area is removed which ultimately. leads to’top

soll degradation, The procésses of uranium mining revealed a 'dréas-

tic despeliation of the top soil which 1s being pushed down’ slope '
ereated into6 srosional acoeleration. Ugly topography has seen at

LT oo TIEETNE L

Domiasiat-where big boulders were reomoved- on' account of  the mining.§

Hugé amoint of soil is washed eéspecially by rain water. Streans:
ar'e 'also the agent' of so6il: and dedris degradation.. - ‘

Doy

Despoliation is moderate in this area because of either

sharp mining or modest ecale of semimeohanised. Mueh looalised z 4
despoliation bas resulted from mining and quarrying of mineral p'
waste. Thus, mining despoliation is going en unabated througbout |
the plateau region of West Khasi Hills distriet especially thenk
sandstone-type uranium mining. Intensification of uranium mining
has further expanded tbe areas-of moderate despoliation. The con-
struction of roads over an uneven and rugged topegraphy of Domiap
siat whikch’ involves blasting of huge boulders. Road eonstructien

spread beadward througout the areae, henee, soil and vegetational



74

-cover is highly. "di'e'tnrbed:invmost of the area of uranium mining:’ -
. of the plateau region. ‘ o

Despoliation 1s - regional problem, it ocoura |

" whenver minerals and rocks are extracted on account of mining.‘:l

"Consequently, public concern for restoration is bound to emerge"

Tlsooner or later. While some take a notice of nhe problems at an
t‘early stages, otber realised tbe urgency of restoration uben |
“despoliation begins to affect secial and economic vitaligy and

| aa vell topography and environmental ‘balance. But, ‘the problem
of mining despoliation in this particulsr region of West Knasi

"Hills seams yet to put any restoration progremme. It has bean

| yet eoientifioally studied and therefore most of the mining areas.

.'—r-—'
b et

and. areas of despoliat.ion have become a complicated problems
'¢revealing a dramatic and drastic despoliaticns especially on land
and plant life., However, large area of the mining may tnvolves
in a geograpnical context and extent, its land resource is neitber‘
infinite nor'pntting even a sample recoverable processes. On the
~other hand landforms;are gradually being reduced and even dimi-
nished with the growth of mining activities and its unscientific
,projeofﬁ'coneidering the unscientifie mining the whole geomorph04
' logical plcture oas notfonlyfcbanged but also lero a negative

'beritage.tO_the_prosent generanion.i

Tbus, because none of tbe despoliated areas has been

reclaimed nor regenerating its own loss of vegetations and soil



as well as other environmental degradation. Tberefore the plateau :
region of West Khaai Hills distriet 1s yet very much important

and these mining ereas play a vital rele which affect geomorpbo—

logical character to eoqntless amounp and the quantum of despo-

liation can not be in any estimations.

- Therefore, tbe.use oﬁ-;ecpnology_in'mining is directly
or indirectly related to thg;geomorpbic'cbargcterigtic which
. inecludes the.intensity ofiwo:k gnd“ehérgy in mining processes..
'.I% would be:ﬁseful to tékeia look gt‘the iechnplogy used in mining -
whiéh.revealéd a great change.ip thevlandsurfacesland'1andform 5
formations. Considering the'geomorpbic regions of West Khaei Hills.
the above natural resources‘available revealed a &ital problens d

in the gecmorphology of the region.

- The magnitude and significance of the above mentioned
iMumumsmgwmmmmyofmemgmdwmquMymtm
‘soale and ooncentration ef minerals where mining programme is in
a conjunction with the topography of the area. Therefore, mining "
-prpcesses viewed in the cantext of loeal gecmorphology into ax
‘arastic changes in land, air and water. It is a grim of reality
that the process’ of mining 1s interaets with the landform features
in suech a remote areas like west Kbasi Hiils platéau wvhich has
'affected a vast tracts of landforms in the region. B

1. Thurnbury, W.D: (1954 3 Principles of Geomorphology

2, sinha, R.X.(1975) 3 an Introduction to Geology; Formation of
mineral deppsit, pp.85.

3. Gregory Cedric,E.(1980): A Concise History of Mining.



MINING ACTIVITIES A

| Throughout the nistory of menkind, mini’ng has been -
plnying‘ 1ts significant role all ever ths world, so much iha,t
various‘per-iods have been known by the names of minerals domle
nating the scene during the periods. One oan sse t.he presence N
of mining activities 1n ancient t:!.mes and till tbe modern times:
'1t has been playing 1ts signiricant role at several places. A
mine 18 tberefore understood as a processes of exoavatlng the |
eartb eurfaoe for the purpose of extra,ot.ing useful minerals, |
sucn a wine could be established on the surface of the earth .v
whsre abundant. minerals are. found. Therefore, nd.ning and 1ts
prooesses of extracting tne minerals of the eartn conlstit.utes |
mainly to the ben'ef.{t of m\anldnd.v it is very important to be
noted that whenever there is mining there is also an impact or

effects on enviraonmental landformsoj.‘

\ Mineral conmodit.ies are therefore pr’oduoed. either by
open cast or underground mining and both these me_t;hods of obera;‘
tions produce adverse topograpnioal.,'impacts.,-Tne negnitudes;nndv
sign:lfioence of the gbove mentioned";metbods of mining er‘t'eet.s'. '.
the landforms, and it either depends. meinly on the types of mine,

scale end cenoentretion of its operational eotivi;;ies..'z‘



The 1mpact and affeeta on 1ooal landscapa 1nvolved
before the commencement of the operation. It 18 also worth-;
noting that most. of tbe 1mpact and. erfocts 1nvolved firstly
to the forest resources existing 1n the area of operations and
secondly en the types of sod.l structure and its topograpby of
the particular area or region, tbirdly adverse effeots produced o
.by_the mining-operations 1nvolgea.1n the surrounding areas of a

reglon and meny related problems became very significant.

 The process df'éx;:gét;oﬁ~of minéral resources and its
useiinﬁvefious ways, geboreﬁos a wide renge of topogrepBLQAi |
cbanges wbioh sometimes having far reaching consequences, wbile g
these changes have evoked formulation of national policies for
their proper conservation, little has been done in our oountry
to éoeure'rebabilitation oriﬁbe4iand effectedoby mioing aotiii-
ﬁieo; In thés context, the plateau region of West Khasi Hills
distriet has became cne of the area having adverse impact by'
mining operaticn an'lahdromme. The éloteaﬁ region of West Khasi
Hills would iheret’ore aésess-our view in the context. of 1ts local
topograpby. In this reyon znore land is present under t,he stress .
of mining activitiea of various kinds..

“Much larger area is disturbed by activities asscciated:
with mining. In the case of West Khasi Hills districty; the reco-

very of mineral as mentioned in the earlier chapter os those of
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coal, sillimanite and recent wranius mines that have largely
affected the local topography of the regicn as a whole,

: @Tﬁe recoéery_of-m;nerals'and constrﬁqt;cn materials
'réqpifes removal qf'vegetgtional‘cover vith underlying scil
mant;é.and_excavéting overlying f@cy masses which more commonly
‘exceed tha'yoluﬁé of éatériaiiéoﬁghtg_Kbébing;iﬁ'mind, therefore,
the result is réSbaﬁing'of'the tébbéfépby'ﬁhiéb generate' a great
volume of debris (waste) and disrupt.im of surface and even
~ ground water circulation. it 1s 1mportant to be noted that the
area of Langrin cogl mine, sillimanite mine at Scnapahar as well
‘as Dondasist mine of urenium are taking into consideration and
adverse impact due to activities. Tbe'netwerk'of‘roéé construc-
tion to service the mining operaticns is further aggravates se-
rious problem of topegrapbicél features. 8o severe 1s the problems
of land damaged by mining activities in West Khasi Hills district.
The problem also striking ahead is because the area is involved
by the methcd of surface mining which manifest sheet and gully
erosion, landslides and rocks fall in mining areas)

' CIn West Knasi Hills plateau regicn, mining is practiced
byvthe'open cast method ﬁcnstitute ohe of the most.intensively
operating diéturbances‘tb the natural setting ahd pbysioai envi=
ronment. The magnitude of the gecmorphological impact created by
:mining can be judged from an example of coal mine at Langrin and
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Sbaé;ang and other areas. Assuning the depth of the overburden
in the open cast mines, the disposal of debris would be of great
impact on landforms. As tbe demands for mineral grow, the area
of mining would expand at a faster rate threatening 1ncreasingly

‘ larger araas of 1andscape uitb sacvification, 'debris dumys, sall
" desradatien, witb uidening circle of daforestaticm and. distress

' perh,aps to the population affect.ed as simmanit.e, at Sonapabar‘
and tbe recent uranium a'c. Damiasiat whicb 18 1ocatea at the

sout.hern ‘8lopes of the plateau of West Khasi Hills)

At B‘Onapahar' sillimanite mine, open cast mining have
been practiced. and this process constitutes the overburden stripe
ped avay t.o recover the minerals by using bulldozera, scrappers

or manual operations wbich is called as "Contour strip mining".

| " These activities have much larger affected to the 1ocal topography.

'Tnese activitles 1nvolvec1 removal of the t.op sail anc‘l proceeding
along- the_ bill slopes or billsic{lea, sSo tbat the cut after anotber
is made and a serles of benches wfé_f@ed. The- inside wall range
~in féw'meﬁre-s high ‘but generally within 10 to 12 metres. Cn the

other 5and,' debris is dumped on the slopes and the net result is
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\ very ugly disfiguration. of. .the landscape. 8illimanite mine
..open casting operations 1n the plateau and bills  of Sen; ahar
..area .affect the rich top scil and seil 1s~together;scrappé§
-off and pushed dowhslope.<The(sliding of mining ré§0vety-c%§§?

‘a great volume of debris and great damage ‘to the: vagetationaly’

_.cover‘éngly scarification and drastic resbasping of laﬂdscape""
‘and: serious destruction 6f1vegetatibnxbave-eccuredjinfihe biligk
'everlooking the SOnapahar area. Similarly 1n the case’ of Langrih

I
.coal- mine and. Nongehikedd drastic cbange o landforms may canse

A

due to the open casting operation of cqal.)

' ~‘44lhdiscr1mihaﬁa mining qffﬁhié kind.zncludéS'landslides
and.agg:avates erosion as witness in:a stream called Umbayu at
Senapahar area. A study is carried out in mining of £illimanite
that the rate of'efosion-in strip‘m;ning\was of a great signie
- ficance. It:ia;observed:ihat in some relétivély flét terrain -
areas strip mining 1s involved or inveolving cutting of trenches
has resulted in‘exéégéivg deforestation, destruction of scil,
lowering. of Qater level and‘as well as pollution of surface water.
| Large émount of~tbe debris flcw wcuiq cgrtaiﬁly disrupt the ecircue

lation of the surface as well as gfound vater, reduction of chane
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nel capacity of some streams’premoting to erosion in others

and causing much water pbllution in the regiond

In tbe case of coal mining, Langrin coalfield is
located 1n the western extramity of tbe West Khaai Hills plateauv
and it extends over a large area from Kynshiang CJadukata) river
jin the eastarn part and Mahesbkhola river in the western edge of

the plateau. Extractien of coal denudes natural reserves and in
41ts precess takes its tall of both the environment and the people
'«engaged in mining of coal deposits. Tne impact cn landfomm is

of great significance, tbat the surrounding areas are highly
affected to the soil degradation, giving rise to pressure and
canflicts. Coal minea whetber it 19 only an open cast, degradap
Atians cause altbough most of the mines are not very deep mines.

| A number ef‘tbem4especially in Nengehikeid and Umpyrtha areas
coai extfacﬁien rﬁns to a ooﬁsiderafe depth. Howevér, coal mining
and their activities bhas had a profound 1mpact on the landscape
in tbese regians. It certainly caused or contributed to the pro-.
cegses of detorestatian 1n the su:rounding area as well as depro-
détion of.ébil and its fertility.»Wide spread of lahd collapse

and prevalance of under ground landslides are very'cdﬁmén.
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~Mpa£ of fhe‘QOal'bearing areas of Vest Khasi Hills

district were densely forested even uhtill a‘féw jearsfback.
Emwuh&eywmofwummmgmmnwamwbmeMw N
cleared to set up coal mines. Théée!ﬁinés precipitéted to the
éuttiqg’dowp‘Of‘ﬁéxuialhﬁégatafionﬂin_éevétal waéé.,ké numbér'
Aaf‘mihes iﬁéreasé&;'végététioné ﬁas'indiééfi&inétély éleéred to
make way for mining and settlement. In tbe area under study it |
bas also been noticed tbat tbe extraction of coal meant tbat 1t
has to be transported frcm the pitbeads to tbe road side, tbis -
~ also causes great impact on landfor“ms in the censtruotion of roads
in‘traﬁsporting acpiyitieSvéf’tbe’méterials. |

~ The excaVét;en'af coal minba in the platéau iegian af;
West Khasi Hills district dbrought about & dréatid change in t6§§;
grapbical’featuresé it 1s also"netiééd‘a séqnsnce ef‘climaticv
changes end much moré impertant 1a soil epcsicn. Coal seams have
certain consequences for the surface wbeie'retention of moisﬁure
by top soil which was severely impaired ﬂéoreésing the iandsurfac;.
\Subsidence'of landforms in the aréa'of'coal mines 13 not new but
.have been canmenly that gave way to topograpbioal degradation. The

1osses which all are occuring cn account of centinuous degradatian
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of the land resources are of staggering dimension and consti-
tute one of the important threats to éu:'progress. Mining actie
vities have created many:scars on ;he landfofm resulting in the
geamorphological degradatien; This.ppobiem 15 more and it has
become very acute in the area of WQst EKhasi Hills district, this

is because of surface mining that is being well practiced.

Similarly in the case of uranium at the southern part
Domiasiat areas, where dxiliing mgtﬁod is carried out through the
entire areas. The mine beiné located in the plateau and bills
wvhich are of great‘geumorpbologieal problem that are likely to
be very common therefote, great impact of mining sctivities in
the form of disturbances of land surface due to the pits of mine-
ral drillings, removal of vegetaticn and top soil is very commen.
Due to the extraction of uranium in due course, soil is washed
or role down to the hill slopes dﬁring rainy’season.'The stability
of slopes in some cases may be disturbed and results to landslides,
Land damage by the activities therefore claims to be of such order

that disturbing the local topography of the region.

Generally, in the plateau region of wWest Khasi Hills

the most commen open cast mining activities play a major role
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causing to above prooesse_s; ‘I'b‘e aﬂver‘se mpact on these existing
topograpby causes mucb 1and degradation which has beoane one of

the most 1nt.ensively operat.ing d.isturba.nces to the natural setung
and pbysioal enviromnent‘ The rsduotion of land due to mining
operations undertake a serious problems of disﬁguration on land-
sosps snd even reoucod the vegetatiorxal coverr Even_‘ ysen the mining
aooirir.ies opsrsts in 'a roclv ares such as(coa‘li at Borsaurs, se-
rious problems ca,used .t’° f.he .topoigrapby of tbe area. In botb the
oases, tbe common features 1n mining areas as dispossl ot' surface
materials, mine waste, low grade product such as siiiimsnite poses
grat.er mpaot in reducing landfm'm or landsoape features of the
area. In tbese mining aroas. mins wast.o wbicb spres.ds all over the
minisg faoes cbange in the 1andsurface and stream fourse 1s a very
conmon phencmena, which may cause a drasﬁc change 1n drainsge
pattern. Because of ths very nature of mining praot.ioed in t.he area

of West Khasi Hills land 1s disfigured, vegetatiem 1s olsared. by

human beings .

Surf'aoe mining and underground extraotion of winerals
causes landforms soarification by lowering the Surfaoe add dbreg-
kage of the rock strata asbove the extraction area; Subsidence of

ground level in a low lying areas or region may give rise to severe
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drainage problems. ineee aevelopment or oracxs and scarificated
face 1n strata creates drainage problems. Tbe cbanges 1n slope
and the water retaining capacity ef land greatly affecta 1ts

potentiality of topograpbical features.

., e 1hdis¢r1miﬁate apd un3§;ent1f1d mqthodtgf;miﬁingw
operatians leave its imprint in the geodynamically senﬁitiés
,areas of West Khasi Hills plateau region. It has been-g;e;t dig=
turbances ubicb cansed serious geomorpbology problems as lelwzt‘f
asrenyircnmental problems 1n‘tbia sector of the area.rThe va;;ous
aspeéts of the éreg and 1ts;tobqgrgpbiéal degraﬁatioﬁ as observed
during field work hasttnefefo:QAbéen described seme of the facts

as belo& s

1. DEFORESTATION 3 | Pricr to the niinihg-activities'uthe'
vegetational cover is rémoved'frcm.tbezmininé sités,facceleréting
erosion and massmovement is a continuous process in the area. The
scree whieh 1is allowed~to slide down the hill slopes near Sonaps=
bar, Riangdem, Langrin, Mawmarin and Nengcbikeid coalfields bar-
ming and hampering tbe growth of trees and sbrubs as well as
grassgﬁ.'Large number of trees have been damége¢ due to min;ng

and accumulation of extracted materials drastically influenced
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“'the ground flex'a and st places ccmpletely ne.nished the gowtb

ef vegetation lilse grassee, berbs, masses and licbens. The roads
that are eonnecting the mine s:l.t.es and the main transport road
are extremely dusty at all the time, The dust partleles bleun |
1n the atmoaphere ultimately setf.le en the ‘tree leaves end grass.
causing severe pbysielegical diserclers. Keeping in mind, the
'verious aspects of mining activities cause a grest mpaet on
deferestation. Trees are felled down fer ‘mine purposes and rorests
are cleared due to the construction usage of min:l.qg needs. This
1,s-uluu}1stel;-r-making'a scars on the flora of the region since nsost
of the mining areas are lwated in the thickly vegetational regien

of. the district. And this 1s found in the plate No. 5 and 6. |

2e M&MOVEIENT MD SILEA‘"_;IOE : In tbe operation snd

process of excavatien of minerals, buge amount of debris is allowed
to role down towards the valley slopes, aceelerating erogsion acti-
vities espeeie‘lly in an areas of heavy rainfall siuch as the pla-
‘teau of West Khasi Hills. The scree originating fram Seonapahar
sillimanite mine 1is sw‘ebt asay by Un Riangdo, Um Blei and ‘Umbays

streams. During las't 20 years more than 4 metres thick sediments



Plate No. 5 8illimanite boulders (Upen cast mining
of Sillimgnite at Sonapahar)

Plate No. 6 Deforestation along river stream,
coagl mining near Shahlang
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_load has roll down and desoaitéd in these streems which resulting
_ L ‘

in wvidening of channel, flooding of low lying areas and low lying

cultivated field and accelerating bank erosion. The flséb floods
of the areas have completely destroyed the cultivabed file'\ild ©8=

'peoially of Umblei streem.,Ot’f suoh a mass movement and sil" ation,

'» tbat allowed to roll down the slopes t.riggering 1and subsiden{?:\e
'j‘and landslides.3 The increase of mass movement and reaot.ivatiné\\-
tewards tbe erosion processes. So far as soil resources are con-‘ i

oerned, the mining area in West Knasi Hills 1t would be"i;.hé fact

_ that the valley ccuprises both denudation and depositionsl sofl.

It is also worth notihg in the areas .of 'cosl deposits
that mining has resulted intio the soil denudstioh a‘nd’.:s‘oil o.epo-
sition. Top soll of the mining greas is removed' andeallow'ed to
; spread and flow down to tbe valley slopes. Debris flov is there-
fore a oommon phencmena whers buge amount of weste is deposited
1n the slopes or valleys. It is a process oﬁ erosiona.l accelera-
tion especially in seme coal mines of the district. Tbe beavy
rainfall in the summer season’ pave tbe way to buge amomn‘t of soil
and debris to move and silted in the slopes of t.be plate;u, as it

18 seen in the plat.a No. 7 and 8.
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Plate ho. 7 Heavy landslide due to coal amining
at Riangdeu

Plate No. 8 Soil degradation due to sillimhnhkte
extraction
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'3. GRCHYDROLOGICAL DISORDER 3 The mining’ activities’
)

have largely affected the local surface drainage as well‘ ¢

the ground water cendif.iens in most of the drainage sys‘ ;;_m of
the plateéau region of West Khasi Hills district. sntauoé of |

debris flow in the streams ha.ve ccmpletely changed the bydrq\lo-

gical balanoe. Tbese nines in Hest Kbasi Hills suob as coal
. i

it

Sillimanite ancl a drilnng metbcd of recent uranium are pléyiln
& peat role in' the bydrolegical balance. Coal and snumamte \I‘\
AY
open c&st method in general t.heir excavation result 1n lowering “
of vater table. This 18 8 caumon pbenemena. Tne exoavatlon bas
created same flat areas with dangers of water seepage whicb may
triséer off the slides of the debris dumped down slopes aslong the
slope or steep sided areas especially in mining of sillimanite at
Sonapaliar. Sometimes streams have diverted their course due to
mine thraction. River streans are bulldoZed and scrapped off -
therefaore water resulted in the diversion of their actual course.

This has resultéd to a hydrological imbalances in the areas ad =

seen in the plate No. 9 and 10.

Subsidence of ground in much of the low lying ereas

give rise to severe drainage problems. The change in slope and
. . i
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Plate No. 9 A river stream being bulldozed due to
gillimgnite mining

Plate No. 10 Deforestation and soil degradation
near Riangdo
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in the water retaining oapacity of the land greatly sffeots
‘its agricultural potentiality. Tberefors, mining operations
'a.ffects tbe hydrological balance in several ways.that Oa\lsed
mucb drsinage disorder in most of tbe areas.
‘\.\.

Tberefore, mining activities as it bas been found in\
’Athe West Khasi Hills plateau region played a very signifioant
role in resbaping ths geanorpbological features of the area. In
summing up the looses whicb sre sll occuring in- the area, due
. ‘to mining, in West Knasi Hill_s district. Mining bjes ultimstely
taken its toll to sccount a great impact on landform formation.
The 'aisfigu}atior; has reany takén an imprint on tépeg’raphicai
‘landfor‘z;ns.' It is s great story of continuous 'deg-radation of land
i'esohroe's" which are of staggsring dimensions pez"b'sps'it is true
wbicb oons,titute one cf the 1mports.nt threats to our reg;lonsl'
geomorpbological festures. ‘The cause of 1mpaot of mining acti-
vities damage the mineral resources and created many scars of
'landf.orms of hills and plate-su: of West Khasi Hills. The problem |
of mining activities and their impact; on landforms resulted a

‘geamorphological d_eg‘lladatibn,,i;;"
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It would therefore be desirable to realise the impor-
tance of modern mining activities. and impact on landforms at
the regional, national and glc;,bal lovel but iwt at the cost of
topographical degradaticn. It would be mPortant!to improve
sane of the landscape properties of sub sc‘ﬂ.i and to provide ,
scall conservation measures in order to solve the wash off fram
mines and to check the impact of mining activities on landforést
West Knasi Hills has besn endowed with natural bsauty and nat\iral
beunty. With the passage of time, there bas bsen an 1ncreaéing

demage to topography.

1. Gregory, C.BZ. (1980) ¢ A Cencise History of Mning.

2. Joshi, §.C. and Bhattacharya, C. (1980) 3 Mining end Envircne
mentai in India.

3. Chatterji, P.C. (1985) 3 Mining activity and Creation of
Waste-lands in Western Rajashthan, I.O.A.B. Symposium on
Wasteland - Dec. 1985.
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CHAPTER = V



ITIBS AN BFFRCT OF RSGICHAL U
BCO pinTny OF Tis BTUUX AREA.

Environment as one understands is the status of various
factors which contribute towards the healthy living, the nature
of land, air, water and other factors. Irregular or fnproper hand
ling of any one of these attributes upsets the equillibrium and
imbalance in the eco-system. Thougbh in general these elements
ba&e been damaged or disturbed over the years, thé cunzuliative
effect of these bas created a persetible change in tbeicehditicns
arocund us. There are many causes for disturbance of these natural
factors and in this context the upsetting the environmental eco-
system has been that of the mining activities in their mineral
operations. Metals and wminerals have been a part of human needs
frem time immemorial but the recent upsurge in populaticn and the
needs for raw materials bave been the cause of increase in explole
taticns of minerals. These minerals boccme in our modern times as
a host of such ccmmodit;eg_peeded for a large number of uses in
any developed and developing‘oonntries. Therefore, it bas led to
conflict in exploitation of minerals which is ene of the regsen
in enr study of West Khasi Hills district and its mining sareas
which directly or indirectly resulted into the envircnmental degra-

dation.
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Wost Khasi Hille district plateau region is very
sacred and important not harely for 1ts aesthetic value but
because it {hs the fount of life for the entire state of o
 Meghalaya. It has large varéity'of minerals which aré very
viable. The regicn camprises of valuable minerals like coal,
'8111imani te, uranium end others like limestone quartaz. Nature
: baé generously endéwed the area of West Khasi Hills plateau
région uitb variedhﬁipea of'reéauroes, and mining has beccme
cne of the great significant. Natural cdlamities and ecological
bagards such as floods, landslips, siltation of river beds, secil
'erosian,.cbanging course of rivers change in bhydrologic and cli-
matic regime etc. causing uhteld hardship and miseries not onl&
on the hills and platesu areas, but also in the river valleys

and low lying areas.

Mining and its impact on regional gecmorphology is
mown to us very wéll and quern activities that have developed
_ in the areas of West Khasi Hills platesu region. Bxtracting of
minerals denudes natural reserves ana'in the process takes 1ts
toll of both the epvironment- and topography of the area. Its
impact on the regicnal geanarphology and environmental ecesysten

therefore environment includes ecology as well as the relaticn
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between social groups which governs access to the utilisation
of resources of the egrth.

*

gining is a devastating operation that not only des;
troys tpe patural eco-aysgag partiou;arly if 1t 1s surface minins
as in the case of West Khasi Hills. The associated problems of
spoiling 1andgurfacés, deforestaticn, waste disposal, water poi-
lution, air polluticn, land collapse are of ecurse marked and
perhaps to be expected in mining operatiom. But little attentien
bas also deals with the envircnmental eco-gystem that re-acts

directly or indirectly due to the mining.

Substantial coentributions have been mnade by the geo-
logists in percepticns &s a part ¢f hagsard research wbich was

initialily confined to natural hagard. Porter’

has enlarged the
scope of hagard perception research by introducing envircnmental
hazard as a recogniticn of the human and sceigl contribution to
the existence of hazarde. Intensive search by the Geological
8urvey of India feor the presence of econcmic mineral eceurances
in west Khasli Hills has reveaied the presence of several minerals
and sillimanite 1s cne of the most impertant. Therefere in the
.stuﬂy area perhaps it is true that mining sctivities are carried

ocut unsystematically and irraticnally that these would affect the
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ecological belance of the atmosphere.

These mining activities reduces or destructs the
bioclogical potential of the land whicb ultimately leads to dis-
turb the otherwise balanced eco-systems, thereby creating by

mining wastes.

in remote'aréas 8néh as West Khasi ﬁills\piateau regicn
1t is important to be stated that resource management activities
are inadequate knowledge of environment which leads to an extreme
hazarducus cenditions.While ieviewing the environmental degrada~
ticn in West Khasi Hills, it shows that these plateau 18 in itself
prove to natural bazards which become more damaging by mining

activities in explaitaticn of minersls.

From this point of viéw. when one looks at West Khasi
Hills district mining areas immediately discerns the grave situa-
tion of both natural and technological hazards in this area. The
slope fallure and land sliding has been very cemmon ppenemena in
this region and the unstable rocks like slate and shgle accompas~

nied with highly jointed quartzites and sandstone are being nost
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susceptible to large scale erosiocn causing several damages.

Sclil erosion 418 also enhanced by various natural activities
such as high rainfall ubiéb is one of the most egsential dn
this area, lsndslides, slopy terraln has been very wmuch affected

by deforestation.

In general the #arieus gecmorphological and environ-
mental problems have steamed the study from the over-explolta-
tien or unscientifif expleaitaticn of naturael resocurces. in this
process, ecological balance has been upset and the very resources
are being degraded or depleted beycnd sustainable 1limit. The
canservaticon of such resources or to exploit them in a scientific
maoner is therefore a basic important aspect of menagement of tbe
environment. Ancng the natural resources exploitaticns or eztrac-
tion, 18 cne of the most important which requires scientific
exploitation for the praservation of the surrounding environment,
Especially in a billy track like Meghalaya plateau as a whole,
where geological struocture 1s quite old as well as unstable. It
-1s also important, therefore, to preserve the environment. Un
scientific mining has caused deforestatien and soil degradation.

Construction of reads and development of settlement etc. bas also
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explains the effect of mining ectivities on landforme and envie

ronmental eco-system.

MINING ACTIVITIES AND BNVIRCNMBNTAL BCO-DYLTEHM
eEOLOGY TOPOGRAPHICAL FEATURE | . CLUMRTR
Mineral Resour- 6teep slopes Hatural vege- . Menéoon
ces tation l
Hining activi- getglement Road conatruc- Heavy pre-
ties tion & Deforese- eipitation

l | i B tatioix | l

Natural 'Goil Eresien

Loss of nv)trie.n ts

Becological Imbaslance

If we examine séne of the notable landslides and defo-
restation areas of West ihasi Hills, the result reveals that wost
of them are logated in an aéound the wining areas. Ihe reetilt
brings ‘out a very important lpo.mt thiat the Piedmont area,s; consig-
ting of ﬁerrace materials‘ax'-'e quite stable and usually not affec-

ted by mining activities. The field observaticns carried out
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establish that most @f laﬁdslides and disfiguraucn‘ ef l.ané%forms
and slope fallures in West khasi Hills district is caused due to
mining operations. Tpe»heavy rainfall within the region also im-
balance the environmental and topographicai ecology. Hos;lywib%
a plategu reglon, structures»ib'unstable, censisting mainly of
phyllites, schists, gneissic, etc. reveals a great imbalance to

the envircnmental degradatien.s

In West Xhasi Hills plateau region mining is practiced
by open cast method. Mining in Hest Kbasi Bills.cenautute one of
the most intensively operating process. Disturbances to the natu-
rgl setting, physical envircnment and indirectly to the so§1a1
environaent. Open oast-mining activity invariably leaves 1its
iaprint on "t.'be biotiec system including air, water and land. In
process of majop open cast wining system like the sillimanite
mines at Scnapahar, there is bound to be scar on the face of the
region, on one side and creaticn of mini mountain on the other,

affecting its physicael environment.

There is apprehension among envircnmentalists that

mining activities will affect the ecological balance especially
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in this bighly fragile territory of the state as gfwbbiéﬁgﬁining

covers an insignificant porticen of the,toﬁ&lﬁian&~éhrface &@hr

= WL
canpgred .to the damege caused by;bapbazardigdstrgépxdn of foﬁ@ﬁt.
Truely speaking,ltbe mass poverty and tbejgreébféf élfew are
responsible for creating the ecological 1mbalance.‘ﬂining aoti-

:('.

vities may,. therefore, cause. inconvenience but it must be‘borned

in mind tbat they generate employment opportunities for many\and

alleviate the suffering of -the people! in Wést Knasi Hill vhicb

is one of the remote areas in Meg@élaya.

.The exgraction-of Qineraliresources 1n the plateau

. region of west Khasi Hills by means of surface mining or the open
casting 18 ane of the majom mining activity. Minere removed the
.minerals and mine waste that disturbed espeoially 1n the coal
mine areas. Ultimate result 1s massacree of the. steep slopes
vhich was once tbronge yi?b prolific growtb of beautiful trees.
After ﬁining ﬁbese areas»$§4¥éad siées and steep slopes become
devaid-of vegetation cover; The topography of the ares is togally
altered beccoming unsuitable‘for any ﬁuman activities. Due to this

reason, the ecology of the surrounding areas has changed.
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For the plant growth on the bare exposed hillslopes, the
overburden should be free of large rock pieces. it should contain a
bigh 'Wréen'ﬁage of soil particles and adequate mineral nutr‘i‘ar;;t's*
to sﬁpport'the" plant gr'éuth’;?ﬁ@teétien”an& preservation ofl*steep
slopés"suécépti‘b‘le"’ to fré.Quént"1ﬁnasu;>b"durin'gﬁ ralus is ih need to
be ehd‘ofsed' by & very Eigbt* tbinkiné' winers these unecientifiq- eining
affected largely to the ecosystem of the plant growth. The disposal
of overburden has naturally cbanged the slope, vegetaticnal cover
and evgﬁ b.ydroiegicai éﬁqnditiéms ia th_e:_’aaining areas of the West
Khasi Hills which bas caused anxiety amc:mg. the settlers of the ares.
Rugged topegraphy_' cn one ~'sia9;',and‘unevenf and abrupt sleps g.i'-av_ity are
the characteristic feptures of the whole région. Th'eée aining activi-

ties continue likely to cause peramenent insgability to thbe regien.

" The mi’ning a;'g-as'éf West Khaét Hills pletesu are badly denu-
ded by the surfacem’ini‘n-g oper'at.ims, such as censtruction of tempo-
rary unmetalied 'réad,_ mp’ trensport vebi-véles kesp ¢n ‘plyir;_g. and caqse
'eonst.ant' damage to the top pst-:il an&‘éétur.al~vegetatica which  are effec-
ting the eco-system of %the plateau adversely. It constantly resulted

to the loss Of vegetation and top scil and its fertility. Decreuse
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“in water table end accelerate soll erosion and landslips or lend-
slides. The mining of coal and sillimanite are most unscientific

in operation. .

Therefore, thé;bllls ang plageqna qf,wesg'ﬁbasi H11le are
~quarried Lndiscrimingtély without any measure to present the eco-.
logical baianee..mne_qugrries‘in ﬁbe,oase,of_éigiipan;ta do not take
any cure of preservatian ef vegetationagapd‘qspec§aliy the sell ero-
si@n, uhicn generally cause to g aerieﬁg preblems to the environmental

eco-gystem.

D:FORBSTATION 3

Before mining was taken up-tﬁe-blateau of West Khasi Hills
especially the arsa areuna'sanapahér ana'Labgfinnwas tbidkly forested
but vith the aﬁvenﬁ anﬁ_increase of miéihg and mine colonles as well
as 5épuiaticn deferestaticnrtook placs. Lérgerhumber of tress and.
bamboos Qefe felled ?er mine usé.AMiaing‘aétiiities aré'tberefore
resulted the whole area 1n*reabép1ng the landsurface end despoliation
of aatural vagetééion which cfeaie& ﬁgl& sacrificéeien'énénleave the

area into barren conditiona. {t should also be bornéd in mind ébat
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mining areas are located in most thickly forested areas- this would
difeetlyror'inairectly disturved the conditions of acology.. There
is a great loss of tiamber and fuel resources where forest has to be
eleared;'beStruczien of forest 18 dore evident in the ares where
open cast wining is taking place. Srior to mining activities, vege-
tation cover is removed from tbé'éiﬁihg7éiﬂe,'witb the increase in

mining forest cover is therefore cleared,'

Deforestaticn in the plateau grea of miningiin the region

of West Khasi Hiile has noc'enly brought about scil erosion, but -the
main drastic change ig the climatic cenditien which resulted a con-
stant change in the environmental ecologiocal context. This large scale
deforestation in the district haé rendered the sensitive areas into
many 6limat1c‘hazards and calamities of droughts. it has also rendered
partiduiarly to soil degradaﬁiem in the area. Tbererege, uining ope~
ration oreated a great.despbliaeicn';n tbeecelogicaliﬁaiance.of the

area.

SOIL DHGRADATION +

Out of all the adverse environmental impact the effect of

mining activities is mainly associated with open cast mining is the
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most seribgé.;;;;§em which has brought a gresgt change in the 1a9d
surface. Again, op\é,n cest mining activities. in the region bave orea-
ted & dramatic cbanges in laendscape. tine waste becouses overburden
quite bubst.antial ag compared to the volwme of mine extract.ed.3 Seil
degradation is the moss coumen phanomena especially in Best.xhasi
Hills pletesu region, .because of beaﬁy ra;nfaLL during :ainy segson.

Whenever top soil ig removed for aining purposes it is easily washed

avey by rain weter.

Most of the rich top’éoil_ié scarpped off and pushed down
slope by rain water. This sometimes,lloose waste matetial beccumes
debris fiow which deéeend down into the vailey end spfea& over. in
-this process mining wvaste in the ares wculu further caud to gccupy
large tract of land which resulted in naking the agricultural lnad
infertile. It is therefore, cause serious soil degraﬁat#én when rich
top soil is exposed and washed away by rain vaeerAeséeéially in the
steep slopes of most of thbe &rea. This is ﬁhevefore Qeuld diréctly
leady to the problem.éf‘beaﬁty as well'éa usefuiness 6f landécape
topography. Mining activities and mineral berieficiaticn operations on
landforms bave caused envircnmentai aegraﬂatians dus t¢ lgck of anti~
degradaticgal equipment and above all due $¢ the ignorance or negli-

gence for the envircnmentsl protecticn.
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HATER POLLUTION @

The prceesseé of exﬁraeting minerals from the under-
ground rocks and effeots aﬂversely the water table in several
ways. in the study of West 3ba&1 Hills plateau region one of the
mein envircomnental problems is the mining operation that are
associgted with watervecologioal context. Tbé oroblem and pro-
casses of overburden of mine waste disposal has caused sdvere
environ@ental disturbances to the use of water. The dumps and
piles of soilid waste have disturbed the drainage and the waste
water usually-nbt reecycled.as it let louvse in water courses giving
rise to problem connected with injurious effects. cn bablitaticns,

livestock and surface or ground watere.
AIR _POLLUTICH 3

Alr polluticn is defined as the presence in atmosphers
of substances which adversely affect the living organisms or
~ their habitats. alr peollution from the operaticn of mining comes

in two forms of seurces : Peint and Nen-point securces.
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Point scurce of air pollutions are caused especially

in open cast mining or even in drilling system.

fbe non-peint source of air pollutions are from blasting,
dust gases, haulage over internal and external roads eocnstruction

and general dust blow fram mining faée.‘

In an envircnmental topography of t&e mining areés natu-
ral'circumstanoes exists in soii and veathering, biological resge-
tion and even of the parrent:rocke and with these mining should
however, conserved the adverse eflect of the whole ecoiogy. Bnviron-
mental damage would af'fects the ecology 1o ah unac¢ceptable degree
and with these there is however nesd basically the scieutdific mining

operatiocns.

Tue mining authority would therefcore assess the snvirone
montal degradatica and ecaldgieal impact and made a balance batween
the set up activities in the state of operations. Mining oparators
sheuld alvays takﬁ step of conaideration the besd possibilities in
envircnmeﬁtal ccntekt that 1is lssués would alongside for miaing

project in order to balance the ecosystem of an area.

1. Porter, W.P. (1978) i The ine and ocuts of the Environmental
hagards, Groups on perceptions of Envirchment.
2. Thanas, L.J. (1973) : An Intreoduction to #Mining; furface Hining
. in General opren pit, pp.83-90. ’

3. Brady HNyle, C.(1943) : The Hature and Properties of Bailj
Origin, Nature and Classification of Parent Materials.
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. CHAPTER =« VI



SUMMARY AND CONCLUSIONS

In the eontext of local geomorphology; mining has caused

a drastic change in tbé su:faoe landforms. In West Khasi 81115
plategu especially the arég around Scnapahar, large scale mining
of sillimanite has bien going on since last 50 years. Therefore,
the area has been very much affected due to long centinuation of
mining operatiocns wbich have altered the natural landscape of the
region as a whole, In the same manner cosl mining is going on a
very rapid scale of produ&tion in this area.'Kbeping in mdind the
pertinent problems of such activitieémin this region bhave played

a very iamportant role in the regiohal landscape.

Out of all the adverse envircnmental conditions associa-
ted with the open cast mining, naturally all sprface mining produ-
ce dramatic changes in the landscaﬁe, Mining in conclusion implies
rejection of waste and the very process of selection may produce
damages and undesirable effect e¢n landforms. In short, it would
contain inevitably the seed of envircnmental polluticn unchecked

to balance the ecological conditions,

It wvould be apparent from the above studies ‘that mining

and their activities reduce or destroy the dbiologicasl potentiality



of land and finally disturb the balance eco=-system, If no amelios
rative measures to rebabilitate tbe land either alonswitb mining
activities or on cessation of mining, a state of entropy will

reach and will be bandling most unproductive land to future gene-

raxicn.

8ince the existing physicsl ¢onditicns in mining areas
are soute and nothing tangible has so far been done to improve it,
cauticus steps should be taken bj'tbevabvernméﬁt before starting
the mining bﬁé:étians in the region of West Khasi Hills district.
§ide by side, the future mining operaticn should be carried out in
a scientific end planned menner, so that wabte materials do not run
down the streams. Bspecially in the area of heavy rainfall like
West Kha‘si Hills plateau regions Cortain emount of soil conserva~
tion to stabilise the existing landslips in thé"area 1s'véry’héce;
ssary in order to check the scil erosion. Mareéver, sillidanite
eand coal seems of appreciable thickness and length may only be
extracted leaving aside the disjcinted and fragmentary inferter

varieties which induce haphazerd activities in the area.

Very little has been done to know the applicability of

the known techniques in our country and evolve new techniques to
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restore the mine spails:er mine despoliation areas. But: it nay:
be' clearly mentioned here that the above suggestion cannot for-f
mulate the general guidelines, because of" varied pbyaieal and

biological factors such as climate,~soil'and topograpby,.eto.‘,u

lTbe geomorpbologieal and environmental esnsideretlan :
must tberefore be worksd eut in detail before any mining activi-
ties is undertaken in this geo-dynamio sensitive and eoolegically
fragile belt ‘of West Khasi Hills district. It is very difficult
to make an accuratée estidate of future availability of mineral
dsposita. Tbus, certain pertinent conclusions can still be- draun ‘
for a number of important minerals their exploration should howe
ever be in a scientific and planned menner. Environmental manage-
ment should thus form an important part of all ecbemes mainly with
a viau to reclaim such land incluﬂing mining dumps and spoiled -
sites which should be put under afforestatian programmes 80 tnat
there is adequate plant cover for protection of 1and surfaee from
the erosion. This is only the single wvay of enhaneing tbe beauty

and usefulness of landsoape.

Ssil and slope stabilisation is tbe major pertinent

problem in mining bperatlen, wbere erosion control is cne of tne



most éxpensive -recurring costs in the rehabilitation of mined land
and requires special efforts to minimise its effecte;‘Thueéggeepo-
ltatien is'a'glebal problem, it occurs where#er‘minerale en& eocks
arefegpleited;‘CanSequentlygfpublie'eeneern':or‘:este;atibﬁ is
bound’te emerge in tbe aree ef West Kbasilﬂille distp;ct. The mining
despeliatian in our- state and particularly tbat of tbe plateau

region of West Khasi Hills hae net been scientifically studied as

yots

The deepoliated areas of tbe regien would continue to
beeome.more cemplex by landslides and new mining activities which
became larger and larger'in‘extent, The despeliation vould hot |
disappeer from tbe‘regiehjen its own becaﬁee the impectgof"diniﬁg
cannot be transferree'te other'areaE, Mereever; large'regiee mg&
be 1ntgeOgraphical'extentg 1t land rescurces is ne;tbei'ipdifiﬂtte
nor~e1mple recoverable. Effective measures of land'deepoliatioh;dr
restoration or land reclamation can neither envisaged nor eegéeet'
an implemented unless our attitude to mining cbangeedresﬁiee$1&§
The change should focusses primarily on the following paintse 1

1. Bven today there are people who believe that there is
more maney in destroying the environment rather tban in conserving

it. Mining, however, should be regarded not es a temporary ant1-§
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eenvironment destructive aetivities but as an industry that provides

an oppoertunities for creative manipulatien of our 1aﬁdeéapee

2. Treatment ef ereas deapoliated by ming eaeuld be 1n

a pregressive and oontinnous manner. It ie wrong to think\?bat

~“t1dy1ng up ie something tbat 18 dene when a jeb 1s finisbed If

this attitude is taken up in tbe ‘case of mining, tbe result that

(i’
the effects of mining will aceumulate ereating an 1noreaeing leng

I

term environmental degradatian loss of land surface.
3. 'Leet.lyl, epprobriete 1egi'~elatiloni should be made for
‘restoration reclamatian of deSpoligted:areae by develoernt‘au-

| thorities and mine owners tbem391Vesgf

Although, much remaine to be done for vinning back the
1mpact and despoliated areas due to mining. In tbis respect a sign
of optimism is noticed.in tbe following unanimous reselutian of tbe

f l ;

| mining activities. It is an 1mperat1ve that 1n order to eneure sus-

/l"l
i .
ety

tained development of the mining operatien, maintehence~9f_environ-
mental ecology and optimum utilisation of land in Indie,vleed re-
clamatien e-t.ret.egies sbeuld'be_ ineegx'ated iqtq ftp,e plaxlming de__eign,
develepmeqt”ege operation of mining projects on sé;éﬁﬁ%%ée lines,

by the gevernmente and the industries.
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‘fhe physical alt@ra‘tiion and conspicuous-in surface : -
landform bad played a vital role in this etudy - In concluslilo‘n’,'
the aolid‘ ya.ste‘ and'nine d\nszs_ 'around large mines or mining areas
‘ '1n.the district resnlt inta. manonnde bills bei'ng add to tné tonna
, 'gx‘apny. Tnese artificial bills being unccmsondated and leoie that
are subjected to 1arge sliding and easily erodable onoking sufface |
.drainage and despoil fertile 1and dewnslope. Unnke transport \\?f
land flux by natural eroeien and even by agricultural practices\
where fleatdng seau.ments directly finds its way into the ultimat;\
sink of deposition. Tnerefore, ‘the envircm_mental impact by n‘atural\\:\
erosicn only in _ge,ologi’_cal‘ time that form. aggicultu‘ra’l source may
be Qithin_ a century. "I"né silta_.tion' idipact of mining asctivities
appears in the area of ‘Ue’vst Khasi Hills ultmately changed to a

large extent of topographical landscape.

: Thus, West Khasi _ﬁills piateau region need an immediate
attentions for tne maintenance of eco-eystem and the consarvation' i
of soil and vegetational cover. It is @ neéd to the local people

of the regicn in reising their voice for soientific niining opera-
ticn for the protection of ‘these hills and plateau. But at present,

the basic need is to prevent the denuded hills from erdsien &nd
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laendslides. .Consequently thée vegetational cover should be put

into various schemes of afforestations within the arcss.

Cbaracteristics of geomorpbological ent.ity of west Kbasi
Hills plateau a.lthougb is ai@ifieant for 1its nat.ural resources
particularly the minerals and forests. The exploitation programmes
for these bas bowever, obeerved to influence adversely tbe eoo-

syst.em of tbe region.
REMIDIAL MEASURES

| Some of the 'augge.s‘tions would be in need to this study
gg far as landscépé ‘and ihé éffeet’ of mining 18 'conc_erried, that
we would now be in a ‘prerequisites for the 'prote‘ctiéh'»df local
landform topograpbical deg'adations. ‘I‘berefore, the suggestions )

' in tbis study are as follows 3=

1. A ﬁogramme ke eimvifonniental awareneés should be longed
scientifically in exploitation of minerals, espeoially in the region
of bills and plateau like West Kbasi Hills d.ist.rict..

2. Oﬁén 'casting-metbod should bowever be stopped unless :

protection of soil waste is made.

e
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3;' Mine waste should be suitably disposed off.’

b, Mbtalled roads for traDSportation services sbould be

well planned or constructed as an approacb rOads to mining areas.
. : ‘ .

5.‘ Afrorestation programmes especially in the mining areas.

should be takan up vigorously.,

65<7‘§i Reclaimation of 1and and conservatien of soil sbould be
apeeded up and the area abould be tarracea in crdér to aveid s&ope
failures.

7. Gully erosion should be checked by erecting the check

dams, retaining walls, etc. .

8. Toe-wall along the foot of ‘the slopes sbould be erected
to check further scil erosicn and siltation of rivers and streams.
"9, Premeable barrier should be made to maké'rdn-off smooth

and :etéiﬁ‘the debris siltation pits also should be well constructed.

Hencefortb, it can be cancluded that theré is a very
close relationsbip between the geomorphology and mining. There is
an 1mpact of mining activities an a very large scale on the surface
landforms of the area, Mining aotivities, therefore, leads to vari-
ous topographical degradations in most of the area of mining in
West Khasi Hills district. It also leads to form large scale defo-
restationg, soil erosion, etc. due to.the indigeriminate mining

in the study area of the region.
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