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lN'fRODUCfiON 

"Geanorpbology is the study ot the earth surface. But 

the defin1 t1on is so vague as to be almost _meaningless. Instead 
• ' • - .j". ~ ' {..,.. ~' 

it is· more practical to see that the lend surface, and the soil ., .. · 

fran which landform can rarely be separated, as part of interaction 

factors, geomorphology is· best viewed from a balanced, total pros­

pective& and approached with an ecological bias." 

KARL W. BUTZEB 
- Geomorphology from the Earth • 

"The geologists examines the past tor its own sake in as 

much as geology is concerned vi th the history of the earth; the 

Geographers examine tlle Past only in so far as it illumines the pre-

sent." 

W. M. I>AVIS 

·i 
\ 

- Geographical Essay, ·1990; pp.2;a 

Geomorphology is the science or landtorms. It is important 

branch or physical Geography~ The term •Geomor)!Sbology' etymologically 

means (the Gr~ek, 'ge•,•morphos•, shape; and 'logos' , reason) the . . 
' -

study ot the eartb's~ shape vbicb has been subjected to various inter. 

pretations. The status· or geomorphology as an autonorpous discipline 

bas been controverted, as the discipline like geology, geophysics 

that claim to be 1nal1anable part of their respective domians. In 

practice these science overlap, so that bard and rast defini tiona of 

geomorphology is neither desirable nor practicable. It is not worth-



while on our part to be a party to the contraversy. It would be 

auftice to ·say that Oeomorp~ol~gy in its widest sense is that branch 

ot the . earth • s science which concern itself w1 th the development or 
;• ' " ; : • t 

" 

the sitrf~e features or t~e ear~;-~· In a ll)ore restrict! ve sense ge·~ 
. . . : : . . . . : . ' ~ . ' ~' ' . ' ' ~ :! ' : . . . . . . ' ' . . . ' .. : . ' : . . ' 

morphology is the science of those features vhose shape is determined 
• I , ' .; , 1 • 

by the action of exogenatic processes., i.e .. , which originated outside 
',. • I • ' ' • ' ' ' ' '':' • : ·, : ' ;., ! j ' ' •' • •' I : :: ,' •' \ ' '! • 

the. solid earth. It is vi th this, latter cemcept of Geomorphology 
. ' . . . . . , : : : , : . ' . , . , I . , ~ . 

that ve shall concerned ourself• ._,,. 
' :' r ; ••• : ' •': ... ' I,. 

Tbe science of geam~phology tells about the shape of hills 
-

and valleys, the degree and frequency of slope, the development of 

drainage pattern and the nature of materials exposed in all available 

sections. But the stucl7 of this discipline is not 11m1 ted to this 
·. 

academic sphere only. In contemporary world, it is being increasingly 
. ' . . -

realised that almost in every respect, an application of geomorpbolo-

gicQl principles could be rewarding. In the field of engineering geo­

logy, measure ot soil control; sail sciences; economic geology; geo­

hydrology, military geology, irrigation and. for landuse and·lan~scape 

planning wbich vould well be served and strength-ened by geomorpbolo-

gical s tudias ~a .. '' 

In ~ agricultural C9UiltrY like India the. appUcation or 

. geomorphology in ttJe field of agriculture; horticulture; tor~st dev~ 

lopment;. ~anspo~t and Qommunication network; settlement loeati~ and 

selecU.on Qf damsi te. and aerodromes, etc. may be of great s1gn1t1cancec 

It may not be pertinent here to revie~ the history of geomorphology 

. as .it has been. und~rtaken by ~fferent scholars 1 rather tbari the main 
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concerned here is to examine tbe current t;rend . of. cU.sci pline and 
c : .' 

get on wi tbout our 1nvest1gat:1.cm.s~ 
~ . : 

! . 
! . 

· ·· ·f. The stud..Y. or this subje~t. ,micb ooncel'ned .. primarily wi,,tll. 

tbe ··form .of tbe earth, is Uttie ~ore ,than 9De b~dred years old~ The . 

early works in the field. led to a van~ty. o~, approaches g1 ving rise 
• • • # ~ 

to the developmel}t of several scb~l$; .. of -tbaugbts. According to C,A.M. 

King ,(1966), 2 there are. three. m~j·~ grO\lps,. the rirst assessing .Out 
. ' . ' . .. . ' " 

of tbe vork · ot Walter Penok called tbe Mob111stic Viev; the second 

gives priority t9 tbe .. effects of c~mate in stu~ing tbe cbaraoteristi~ 

of the·lands9aPe, and the ~i:rd i~ based on the.,idea of.correlatioil 

by at.ti tudes and. therefore be termed as the Eus.tic. view•; 

. . <~· 

Following world War II, researche(!J in geomorphology broke 

away from the traditional method,. and the field of quantitative and 

dynamic geomorphology made a break ~cougb.Under the disciPlinary 

impetus of R.E! Borton (19»+'> ~-the description or drainage basinand 

channel networks were . transformed from a purely qual1 tati ve and de~ . . 

cripttve stud¥ of w~M, Davis U899) 4 to a regorous: quantitative 

. ~; 

Horton's work was. developed in details by A.N. S.trabler 
. . 7 - . - .• ' • 

(195'0,·19S2, 19;6,.~95?) S and ass.ooiates Milton (195'6) 6 • Morisawa: (1969)7 · 

and Sc.bumm, (195'6) 8 • The application of. the tool.s of mathematical at&-
. . .~-- ' . 

tistics to .geoxnorpbol.ogy became indi~pen~able in making .Precise mea.-
~ . ' ' . . . . 

surement and putting forward new hypothesis. (}.,But the cone lusibn drawn 
' 

trom !llatbematical calculations ~~ not to be over emphasised in rela-'~ 

t1on to data and assumptions upon. vbicb they are based, landform. charac-
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; '' J • 

terist1cs are. ini'~uenc.ed by ;many processes and control factors• some 

ot which .~e difficult to be an.alysed in term .of mathematical speci• 

f1cat1ons •. The r.ole Pl&Ted by .s¥~~ f.act.ors as .11.tl;lo~og1.cal strati• 
' ' ' ' ' ' ' : •I '' •, '' 

graph:Y; e·~ructure diastrophic. ~istory. ·.and climatic variati.ons in. the . . . . . ' . . . . ' . . . . ; . 

deve).oP!D4;lnt or landforms cannot be ignored. All of tbe.se. relevan·.t , 
. . . '.' . . . ' . . . ' ... ' ( 

f.actC)rs ~at 'be examined a:nd. ~~ir ·i;Dipaot. on lan.d featUres· and pr()oo 
• ', • I • , • , , ' • , ' I , . , •:• • . ,· • ,: ;, 

cease~ must, be. an.~sed .in, .order to understand the genesis ot land• 

I,. 

Tb.e modern . tren~ of Ge~orphologr is not only. towar.ds a· 

quan.t.ttat1 v~ approach but. also t~arcls the. swdies of topographic. 
. . ' • •• . • . • ,· • • • ' . 'J • • 

forms with availability or good quality of topographical. and landsat 

imageries, precise mal!i1ng of obse~ved end mea~ed values is now 

possib.le. This had led to the process of the study of landscape geo­

morpno+ogy or morpbomet;ry ~ th the help of. tec}lniques ))ased on 

hydrology~ . ., 

... ..=.:· 

I In India the growth or this s4sience is .rath.er r.ecent and 

the whOle cre41 t ot carving way for this branch of scio~ce goes 'to 
' • I > ' 

the geologists. AJnongst the Geologl.sts whose eontribu~ons are immen• 

sely v~uable mentioned may ~ made of ~.M.Heron, D.N.Wa<?ta, .J .A. Dunn, 

W!D.Wart, S~C.Cbatterjee,. J.B.Aude ,Arogyaswam,r and ~dbakrisbnan~ At 
' . - - . 

tbe early stage va~ also ta.ken by geographers like H.L.Chibber, s .• P. 
' . ', . . ' 

Chatterj~e, ~.c.Bose, R.P.Singh, E.Abmad ~d K.Bagcbi. Oeomorpbolc~­

cal studies in India receive new impetus w1 ~b the work. of young geo­

logists and geographe!"s since 19SOs. The sco}iie of the~r studte~ is 
. . . ' 

now becom1ng vider.9 There is new emphasis on. various aspects of 

geomorphology from regional to coastal; fluvial structural, climatic, 



s 
(:: 

and applied geottlorpbology. But ~oat of tt'le VOJ"k have been (,lone ~ 

tbe · ~eld of regional geQmorpbology w~ th an emphasis t~ ·establish 

tbe~:denudatJ.on chrQn,ology ·9f .a regi~ an,d. recogr:ti~OIL of .erosion. · . 

sm:taoe~l. (R.~•Singtl 19,6) t .S.!~T;Dad· 19;a,, ·Bagchi. &, .~enJEt{P~a. 19ia, ·: 
a.K,R.ai 19~9, . Biswae~ 1?? .... > ~ ~e recent em~!t.&is is. on quan,ti t.e~ve 

ge<;r,DQl'PbC?loSY of drainage ba$1J) . by: a~P.ltiJ1g, v~ri,o~s. morph01:11etric .... 

tecbniQ.ues ~d ~me.asU;rel:l . to e.stE}."U~b . th~ 1nterrela..t1qn Qf basin 
. 101 parametrios .• ·: : <· 

'• .. . . _.,\, 

1 Thus Geomorphology can nov· be Vi s:ualised·. as landform' 

proceas~s· .science· and: tbe·.ma:Ln. thrust of·. this· mi.Qr~regl.onal ·studies 
' l ' • • • 

is· to·; elucidate this.· theme.· 1n context of' Geomorphology and .r-ttnina: in 

Wes·t Khasi Bi~ls· d1.strict of :M.e:g.ba·laya •. This part of. Meghalaya pla­

teau 1:s a,. region whe:re .Ulini~g Ol>eraUon bas been p:rac.tic.ed since long 
. . . . . '• ' . •, . 

tim~. :This })late au ~e81on. of; West· ·Kbas:l Jiill~ .have bee.n higb1y .affec-

ted by. m1n~g and ~ts operati~s .• Mining ~tiy1t1es and its metho_d . . . . . . . . . . . 

ot operation~ hav$ very rnucll d1QfigtWed the topo~apby ot the region. 

'foposrapby .of the reg1.0Jl .tlas· been advars.ely affected by ~1ng· and· 

variou.s landforms have been· d1sf'igu.red ·due~ to mining operations • 

'T~e 1mpac:t of mining &.~tivities h.as b~come $, sh~rp .~oc~s 

in th~s study. A~~Qugtl the. industrial or ec.onomic gain~ of. mil)ing 

ar.e no l~ger seen to provide enough compe.nsation tor. the geomorpbo-. 
,• • ' ' : ' .; • ' • • ' I ~ ' ·,• •, ' • ' ' • 

lpg1cal ~nvironment .dama8e· ca~sed by it •. Thus, the ge~morphological 
. . ~.' . ' . . . ' . ' . . . . . . . 

problems .assoc1ate.d vi.tb mining are. d1 verse. T:be remov~ .of. v~.getation, 
' '•'' r • ' • • • ' ' ' ' ' • • ' ' ' ' •• •, 

top. s~11 and ot,er. ~.trate. of". ov~rbw:oclet:J. 1p opencast .¢n1ng brings 
' ' • . . - - ' ' ' . I 

about ttle 1nev1.table. natur.al consequen9esj _w.bictl m .. it~sit in ~any 

WS1'S • deforestation, laying barren, erosion, landslld~s, air and vater 
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pollution landscape d~spol1ation and degradation of so1i quality 

and a~ well as degi.adation of ecolog1cal balance. Therefore, the 

study ~f geotn~~bology and mining of· the plateau regton:· of West 
li 

Kbas1. Hills ·District has· be~ome· ane of tbe study· selected in order;, 
. . 

'.• .. ' ' ..... 

to rei'ate 'the~e problems· due. to lang' continuation or :mining prooes~ .. 
. . . . ' . 

; . . . ~ . '.'. ' . . . : ~ . 1 ~ . . . . - ' ~ • ' • . . • 

ses which altered the natural landscape· .of tbe region • . ' 
; I • 

mio.An · oEi.rnaTIJ:Es ·OF. m, sa:o1j·y; · : '. 
' :;: .... ' \ :- '. 

~e ·present work, covering the 'area of ·west Khas1 Hills 
I' ; 

District of MeghalSTa, which bas become as an exerCise. in reg1on8i 
'' I I • 

GeomerpbQlogt~ The study. ex~nes the landform assmeblage their 
. . . • . . . ' . . . i . . ' 1 ••• 

original and also the landform With the disfigurement processes of 
. :. . . . ' " 

lliining activities·. LocaJ.. .topograPhical features are loosing their 

res1lency due to the operation· ot mining. Therefore, the study area 
. . '' ' . . . . 

. . - . . . . . . 

p"!'setf varied_ and complex problems assoCiated vi tb landform and land-

scape and their exat>~anation requires careful consideration of struc­

tural, historical processes and .form approaches is based on both 

theoretical and observational methOds of study •. An attempt is made 
'. l: ' . . . . 

to e.volve a rational approach by utilizing quantitative data and when 

nenesaary to derive qUalitative data and when necessary to derive 

qualitative conclusions. 

9HOICE · OF REGION. * 

This S~ldy can 'be ·O'Gnsidered as. 8.n intensive'· micro-level 

gaa:norpbological study a~ any planning to-r a r.eg:lon n·aw-a.-days involves 
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a syntbesi~ .know.ledge. concernin.g mostl:y tbe geomorph-ology, 11 thology 

etl~ geologic. str'ucture of that r:e'gton. The area· ~elected .for th~ 
present study, though an. adl!iinistr'ati ve unit, interes.tingly' !llore or 
lass coi~oid~s.'with geological· and pbysi'cal features'and proce~se·s 

unique to gebmorpb.ologfcal chara~terisUcs •. ·'B~sid~s, this• 1 t can· 

safely be· sei~ tbat no geomorpbia· s.tUd.Y or tai·s· 're,gion' bas so far 
baen d,ona·. ·:rhus keeping 1n uiind,· th~ above ~entioned· char~eterisucs 

• t ' • • • ~ 

of .. the raglan, of ·west KbaSi Hills District has been selected for 

the study of· Qeomorpb9logy aqd Mlning. .t 

West Kh~si lUlls District tr~m the central part of l.fegba­

laya, its. district headquarter at Nongsto1~ 9' Kilome~tre west from 
. . 

Shilleng the capi ial of the State of Meghalaya. lt is connected vi th "' 

the. state Highway f'rOtJ Shillong ·and approach to the ·part or Garc . 

Bill$.· Many Parts of the. area are approachable by unmatalled roads.· 
. ~ . . . . ' . . . . ... ' .. ' . 

West ·Rbasi Hills District is a plateau region wb~cb lies: approximately 

betwee~ -e.ast lc;mgitude ot 91"4-S• end b~tveen north latitudes of 25'0 30' 
. . . . 

and 2S~5''N. lt is ·the largeat in area~}~:glrt all the distri.cts 

in tbe State of' Z.ieghalaia .. It covers an· ar·ea of about ;,.2Lt-7 sq.~.: 

Tbe distric·t o,t ·west Kbasi HiUs is. bounded towards tbe ~ast by the 

District, oi East I<basi Hilie, towards the west by the ·District .Qf . . . . 

East. Garo ~~s and West. Garo .Hills, t~ds. tbe)fortb by. KamruP · 

District C?f Assam; tov~d~ ·the south by, ~·e .Banglad.esh, tb1~ is .. ·shoving 

in the; ba~e 'l.18P .No.~ 2,·. Mo~t .. ot tbe ~ea are composed or hill ranges 
. . ' . . . . 

.. 
plateau and ve,y less river valley~. The bills and l)lat~aua are. tbicltly 
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'rores·te~: wi~h,' oomposec:l or va.J,-:t~ty of t.,lora wh~oh' is Qf ~eat 

.1.nterest~ ~e r~n~all is: qui ~e genei;OUS. and well spread and tbe 

c~mate sanewbat ternpera.te. w1th. a distinct. cold· see.son . 
• : \ . •J 

West Bbasi. Hills: pi~teau region being· the part o~ .Megh~ 

. laya piateau .. 1 ts salient features are. almost· aimilar to that of the 

·.Bast: Khasi Hills~; It is an a.rea hartng generoualy of mineral resour-
·· ... 

ces t~at natu:r-e bave endowed in 1 t .. This region .is comprises or hills 

and plateau c·avared ld, th ·dense. ferest. The salient features of West 

· Kbasi Hills District may b~· divided· into fo\11' Parts• vi~ •. (1) Ri­

Lyngngam, (2) ili-war, . (3) JU.-lAlm ancl (4) Ri-Bboi. 

(1) fd-Lyngngam is situated ~over~ the west of tbe 

district, bills and plateaus are covered vi th d.ense forest and bazn.. 

boos,. _the elevati.on is between 600 to 900 metres. (2} R1-Var is 

situated towards t!:le south, it resembles the wars of the East Khasi • 

. Here :the hills fall abruptly .. to the eievati.on· of ab~t 15'0 metres 

or so, ovet" looking to the. ~lain ot. Bangladesh. The topogra·phy is 
: 

· "!ery- steep fo,rming deep gorges and .cbaracteristics o.r +andform.s is 

very common. (j) at~Lum or the m1Mle or tbe central part, hills and 

ranges in t.lli~ part run Par~1el fi'om east t~ vest. Thi$ a:rea is the 

bighest elevation in tha district w1 tb. Mawtb&idraisban at tbe height 
' . . 

of 1925. m~tres. ~t is imovn to. be the second highest .Peak of Meghale.ya 

next to ~billcng ~ea'4,t 1961 metres• (l,f.) Ri-Bhoi is si tUa.ted to the 

nortbern part . of tbe district an.d grad11ally tbe hills and plateaus 



slope clown gentle at an elevation ot 15'0 metres or so, till ·:they 
. ' ' ·: ' 

r~eacl't the. plain of AssaJl1• ~ ,~.oi ·~n .t~e· West. ~as~ Hills .regiQl 
I ,' ' ' •:._ > 

·is the, n21xture of seVeral tribes unlike. the East Kbasi Hi.lls.t. I't_ .... ,,. 
• • ' ; ' I •• I ' • . ' • • . • • . \ ~ • 

is th~ combination of Garo, Ial.e.a~, Nongtrai, LYngn'lem Re.bha etc. 

· .Physically the pl,.~t~au· and its e.l:evatian starts with 

tbf:' plaiD tn. ,the n~tb w;ttb .. 1:.5'0. m~tres narrow .valleys ar~. found . 

wbieb drain .b~." ~1 v~r Kbr1 and. ~sung •. Her.e w have an average ·ele­

vati-on of a'bout 3()0 metres or: S.O•: ib~ .elevation proceed further 
• ~ • ' . .. ' • l ' 

towards north eastem · <Urcct1 on. e:Xp,andin.g w1 tb ranges b~t:t'e~n 600 
. . ' . . . ' , 

to 900 metres. at the Kynsb1 valley _.~ ~ises sl,GWly to 13;0 metres: 

forming the central plateau or,· the d1stl-1ct •. Again ·t;Jle el.~vation . 

starts decreasing. by. })eocXn1ng d~. ~o the elevati~ of. ~00 to 900 

metres •. Here the ·nor the.~ part gradually· slope tOW$J'dS the Brahma­

putra. val~ey' threugh th.e grassy land of the region that .is the small 

patc!'!~H~ o.f at"ea ~n tbe. riv:er valley ot ~r~ver Khr1-·synn:La. 

Towar~~ the south, the plate.au .extends about to the edge 

of. thet · Qllff over-looking Bangladesh .and forming stl e.leviit1on of . 

abQUt 900 metres suddenly .droppi,ng to 15'0 metr~~ and below. !he . ' . . . . . ~ 

sout-bern part. Qf .the plate.au look like a. ~assiV$ .wall rising frQlil. 

the plaiil PfJ,~anglad~sb. The, Sbillong plateau .that trave:r;o~~ the f)efl-
. . . ( 

tre of the West Khasillills· region from a. wat~rsh~d of. all the ·_prin-. . ' . 

c1pal :r1v9~ reg1on which draine:i the l(ynshi riv~r, Wah ·~131, trmiew 
/ . . . ' . . 

riVflr and ~ang. sane of tbem .flow to the north dropping to the . 
• l . 

pls.in of Bra.llmaputra an<t sa;ue or tl?f3 river~ like ~shi, Wah Ble1, 

Wah Rwi3tlg. and Umiev f'ollov· the southerly turn .to ·the plain ot Bang-



·ladeab. ·r{7nsh1 river is mown· to be tbe biggest river 1·n the pla­

teau rising frCilln the sol:f~bern slope or Mavtbadrai~ba:n· peak near 

· Maira.ng· 'Village ·a.nd. follow a tortumls ·westerly 'course nnd ·th~ · 

llif!,c\e ·a be'bouObes througb a deep :r~vine ,•bofo~* it ent~rs into 'th.~!'·. 

platn .or sunamgan;J 1n. B'anglades~. 

I • ·• ; 

' l ~ . 

with• the Sbi~long. Mawsrnratn•Balat-:Ba~mara· roa4· cresses· the river 

·at :aanikOr and another. cne conne~ta.r the Sb1l).ong-Nongsto1n•SonaJ)a..-. 

·ba~Rongjerig1r1 ·to ··Garo Hills. Un~etUled· .roads· a.re. approaching . 

'to ·several·areas in the plateaJt: wb1cbm81nly.oooht:l0ted. ·with Nongstoin 

as· 1 t 1 s · a d.ia.triot be.adquarter of the teg1?D • .- Thes~ roads . a.JJe the 

main· trans·port.- and c~municotion in tbe reg! en · tbat. materials ccmmOD 

cU ties .. pl~ng 1 ts tracts in. the. whole reg$. on.' • 

.. EARLIER INV.BjST.lGATION : 

A..Ei fa.v as the pre~flnt stu~y is concerned 1 t is is contem­

piated to study tlle regional ~cmorpbology ·a brief revi~w· c,f resear­

ch~3 .9-on~ tn this. f:1eld is called for, particularly of tho~j~e cennee-
-:- -: 

ted wi-tb thtf Megba.laya .Plat·efl.U of the CQUtltry. 

Tala ·fi:rst ever· w.orl',:- done on the gecmorph1c aspects of 

. tbis s~f,icn is by Cb:atterjoe (1941), 11 ·.$tngb 0.968), t 2 has pre sen-, . . 

· ted· the Gecmo:rpbolQgy and tbrctm· light on the c-eomorpbology of 

Shillcng Plateau, Baruab (1968) 1 ~ threw light ~~ the GeaJ1or~bology 

of BaraPani area in Megbalaya Plateau, Murt~ (1968)14 has also 

presented one paper t1 tled 'An Outl1ne Geanorpb0log1cal Evolution 



of' . the .Ass8Jn Region. • 

.. . Some of the recent studies have been undertaken by , · 
' ' ".. ' . 

so~qlars' sue~ .:as Taber· (197-1-(2}.1:~ Cfll. •M&n. Env1ronment .. Relat.1.on-· _ .. 
: . . ' ' ' . 16 . 

sbip in the C~errapunjee Region. •. ,.Pa.tna:l.k (1973), has discussed 

the genel'al geanorpbic char$~t~r1st4-cs ·of Megba.l~a P.lsteau and 1 ts 
t . . 

influ~nced on -the :Agr1cultnre_. landuse~ ·Rai."et-al (1900) 17 in a 

paper. t1 tled; fiH1ll slope and,:Landuse around Sbillong," be has 

stud.iQd the nature ~d ·characteristics Qf. different hills slope· 

el~~ntQ and their landuse: pattern. ·Again, Rai ~~1900), 18 ·discussed 

the tnorphomet~itJ ana~ysis ~r·.Un1ran. B$sin of ·Haghalaya and s.tudied 

the Geomorpbollgy ~and -"rlll'\al · settlement. S.tudies has 9een made in 

the work· of Pancla · (1983} •
19 He bas· also made a 'significant contri­

buti:cn .in t~e field of APPlied GeQ.j!orpbol.ogy th:rough his study of 

the Geomorphology and, Rural Settlement in Kbns1 and Ja:J.ntia Hills 

of 14eghal87a• Panda (19&4)·, 20 contributed. to the C~omorpb1c study 

of the. Mawsynram ))lock 1.n Me8tlala,ya • .Apart from this the region of 

West Khasi Rill~ is s·t111 awa1 ts· unviling of 1 ts morpbol.ogical cbe.-

racte:rs at mior~o-level·. . ' . 

·The pro,osed. gecmorpbological stuey consist of the follo­

wing tour aspect·a. ;-

1. p_olleotion and S~dY for all relevqnt infOrmations pertM~ing 
•' . ' ' 

to the subJect • 

·Topographical maP' pr<>v1Cled tbe basic information about 

tbe ar~a un~er study. Vnriou~ data regarding rainfall and temperature 



have been .coiieQte\1 from. the D.isb'ict Headquarter at ·Nongsto:in 
. . 

(Distri~t ·Agri~ulture Office)· and. infOl"!lla.tion about soil and. ge.ology 
. . • ·, , . I, '-', ;'. • : , . . . • • ·• i 1 . , ' 

vere collected fran various tlources like ICAR RVJsearch Canplex tor 
. ' 

M:.E:.H·.Reg!.on, · Sbillong, Shillor!g ·aeolCJglcal Survey ol India and 

· ni&o mtneral study data_· have · b~eh. c'~lieG+~d. froni the. Directorate 
' ~ . ' . 

of Mintr&l Resources, Shillong·. 
' . ~ . ' . . "' 

I' I •' ' r. . ~ ,. ' • : ~ : J 

~ ~. Field. Investigation 1 
! ' : j: t I I • ' •t ' \ ' ' ' \' I ~ • 1 •• ' -.' .. ; • I • 

' . . . Field work is an. ~ssent18l' tooi of GeanorpbGloaicai. 

artalyai~~. various features of' l~ato~s and their ,.c.baraoter of 

.. s.u.rtace not ·~b<»m in map' nave ·b~en not;ea ciurins 'tield ·work ·or· study 

regj.'on. · Inform.ati Qn oonoernintt' a·truotl.tre 0£ rooks, · soil, river beds, 

caves, meandering, vegetations· have been noted for proper discus­

sion an.d anaiysi$. 'Pbotogapb. ~d· ine~~ement ·have also been taken 

into consideration to expre~. sane ot tbe Significant aspects of tile 

study 1n relation ot mining ()jleratibn and landscape features. 

this bas· been ~based 'Oll tbe various data extracted fran 

the toposbeets used for drawing .maps and also discussed the mining 

· ~eas apd the;ir relative relief data. is used as tar as available. 

4 •. 

frau the field. study and J:jlapa bav~· been made. 'faricrus morphological 

taobnique$ are extensi valy applied on a Uo.c.ro levl!l ·in order to 



expl~li. the interr~lationship and i~te~act~ of mining ac·ti~ti.es 

w1 th ;la.i;u~rorm of thC:l aret:ie Various ·data. have .been. used, into .ane,o. 

lysi:s .. and lnterp.??eta.t1ons ~or v'ari~us _tn~ner~l res~~os. available, 

{, ' 

. ' 

. '. ; 

·ThG antiro scheme -Of ·micro--level• Geo!rfcrphologioal WOrk 

\n1der· :study ·has· covered 'tho ·rollcwing chapters ~ 
f • ·., 1 1 ' 

I .~ ' 

. .ln. Chapter c-ne~ a general ·intr·oducti.on .. of th~ area is 

;.':\ 

maQ.e wbiob 1nolu.de the definition of ·the sci.ence of Geomorphol()gy. 

l.t ala~ includes the obj:acti,res. an.d. methodology, salien~ .features, 

aarlier 1nv,est1ga~\;ns and ·p., .. an ~f ltork bas bean ~scuased. 

' '· Cnapter. fw(i), devote·d to the gecm.orphic che.racter. of the 

area, cl.1mat1c cond1t1ons 11 soils, vegetation$, weathering processes 
' , . • . ' . I 

and fluVial aotion in the area. It deUs witb the geological histo-. . 

ry ·of the plateau and }lleghelaya as a wh0le• '.the tectonic and struo-. . 

tural cbarscte:ristics or rooks is discussed here. It also deals 

w1 th the soil forplation<in th~ arae. • 
. . ~ - -:- ....... ----:-": 

. . . . . . (~hap.ter thr-ett is. engaged in df?ser.ibing the main .foll~ 9f 

aaomorpbology and wining of tbt_. study area. Hin~na'~. resources or 

the study .area in particular £1lid also discussed the m1.n1ng operation 

at. the. are·a concerned. It highlights t.he ~ffeots of mining in .ies­

polia.tioll of land surfr:..ce in vari-ous wa:Ys~ 
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·Chapter tour deals vi tb the discussion of mining act1-

v1 ties and their 1m pact o.n landforms, various operations of mine­

ral excavation have been bigbl1gbte4 and also scme of the effects 

of mining act1 vi tie~ in resbe.p1ng the .. top.ograpby ot the are~. 

·Chapter t:1ve, discusses the e"irects ·or mt.ning acttn.ttes 

'O;a. the regtonal sean~t~hoiogj' ~a ih~ :envi~onmental.eoosystem· of 
• I I I. . .. ' ,· .. ' ·, •' 1 ' • •• •'' • I 

'the· region~ 'd1soussi~··i.a m&de in a nut abell correlstl.cin wttb tbe 

study ·or geamarpbology~· 

Finally, cho.Pt~r six is. tl'le last Part of thv vork con­

cludes by g1 nng the summary· or findings. Suggestions on tbe battis 

or tbe findings is incorporated here. 
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GEOLOGY OF filE STUDY @A I 

Among tbe seven states of the North Eastern )legion of 

India, Megbalqa is one ot the most rugged state in the reg1on~--I't 

is full ot bills, valleys, plateaus and r1 vers. W1 thin tbe~e rug­

gedness tbe plateau or West Kbasi Hills is situated. west Kbasi Hills 

is a western part of the Megbalaya plateau_. In general, 1 t is known 

.as Sbillong Plateau. west Kba.si Hills plateau is the northern tip 

of the Indian Peninsular shield, vbicb is separated by Ra3mabal 

Oaro gap• !be resemblance of tbis Plateau is seen to be very much 

similar w1 tb that of Shillong plateau because 1 t is an western ex­

tension of the Sbillong Plates~~ To the knowledge of geologists 

rock assemblage of Megbal81'a plateau is also similar to the Cbota­

Nagpur Plateau of Indian Peninsula,· 'lbe geological, geanorpbological 

and b1ot1cal evidences strongly support tbat the Meghal81'a Plateau 

and its extension to tbe western part of the Khasi Bills is believed 

to be tbe ccmt:lnuation ot Chota-B~ur Plateau of the Indian Penin­

sular shield. Thus, the structural and geanorpbological features 

vbicb are prc:minent and interesting bave been analysed. and class1t1ed 

in the study that tbe plateau regS.cn of West Kbaei Bills is also a 

part of Cbota,.Nagpur plateau. Landforms have been interpreted on the 

basis of similarl ty in relief and geological formations in the region. 

Geolog1.oal]Jr speaking, the plateau of ·west Kbas1 Hills 

is a western part of Sbillong plateau or MegbalaTa plateau. It is 

almost similar in canparison vi tb tbe geologtcal formation of Sh11-

long plateau. The plateau region of West Kbas1 Bills as a vbole is 



not easily accessibl~, the. main means of canmunicat1 on running 

through ups and downs of the plateau, the road fran Shillong to 

Nongstoin-Sonapabar and1. ot))~;r .is the ~bill.ong-R~ko~Barsa\Wa'· 

.~e ~e on]¥, .tracks ~f. the regioth Inciden~y, ·the cutting:~ 

·these ·ro~ pro~ de the b.est -exP~ed rOQk uni t.s tha1; ccnsti tute . 

the,.~~atigraph_y .of ,the ~l~tea~ •. 1!bis _area under. re~e~ is tber~ 

:~ore,. a part ot. Sbillong plat$.au and canp~1ses of, tbe .Gneissic .ccm~ 

_plex. ;on . the nOl"th~st and the Shi:llong, .series of ,roc~s ·on t~ -nortb• . ' .. . . . - . . .. - . . . . . 

east. and sQUtb •. Tb~ geol~gt..cal. _st\ldT. is show in a map No •. 3. : 

A detailed study. of. geology of ~e plateau is :Yet. to·~b.e 

made, but geological structures .. occur1ng in the rock in separate 

and often distant areas are studied by some workers of different _ 

Government and Education insU,tuU,pns~ 

It is, generally believed. that tbe plateau is an autoch­

:tbon of :crystalline ~~~ that -~ansti tute the Foreland ~pur of the, 
. (- . 

: • . 'I 

Indi~ sh1el4 and :rran the ~outb east by the Naga Hi Us.· The rock$ 

ot the .plateau ot West Kbasi Hi.lls are folded and llneated in stru~ 
' ' ' ' • • I • - ' • ' 

:tures~ Folds are generaUY' tight of the elasticus type in more and 

more metamorphosed rocks~ ~o"tb folded and mineral lineaments are 

seen. The plunge of the llneation is moderate t·.o s.taep but at places 
' ' • .' i. ·• -- ' . •• 

it generally beocmes vertical or nearly so. A good exaJDple of this 

is a fold in s.onapabar region, wpere le11s0id bodies of massive· silli· 

man1 te .occur in ~be cor.e and its immecl1ate portions of the, flanks 

.of the gold that plunge ver.~oall.T-. Rooks of the plat~au region ot 
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west Kbasi Hills· are not 'only different structurally fran the main 

maes ~ut they are. also mucb more 'metamorphosed being schists instead 

oft sh.al.e or slate as in the main mass. 

' ' 
' ' 

:The .·maJor rock type that mainlY. constitute .the plateau : 

regS. on· ·of West ·Kba~ 'Hills aro,e the metamorphic dcminantly of gneis- '· 

sic character' in Which occur· q~~tizi te~, high· grade schists,. being 

gneisses., calc-sel1cate rocks, ·granuli tee and grant tes. Tbe quart­

.zites and tbe argillites wi~ basal and intra ,f¢rmat1onsl oonglane­

rate J belonging to the Sbillong series occur above the gneisses. The 

acidic gneisses are usually banded out are often streakly, tbe band 

being parallel to tbe s~bistoSi.ty of tbe patches of schistose rooks 
' ' 

that ooour in the gneisses. These patches are usually: d~ker .in . 

calour and are cQDsti tuted by biotic. calo-selicate roc.ks · occur · 
' ' ' 

alttlaugb infrequently, in on. the western flank of the central pla­

teau: of· .. the region .• 1\ock are associated closely with si).limanite 

bear~ng rooks that bands of r~k:s contain one or more canbination of 

the fc;»llowing minerals : cordierite, rat1le, garnet, corrandum and · 
' ' . 

sp~nel. Banded iron ore, . which occurs in al ternat1ng ban"s .. of. magne­

t! te . and quartai te, and often bearing garnet EU'e reporte~. t~an d.i.fte­

rent ~ocalities of these precambrian ages qf Assam. 

· · · As· far as geolog1cal.1qtormat1on is concerned, mult1meta­

ll.1C· mJ.nerallzed zone bas recently been reporte4 fran the area of 
I • ' • ' • • 

Nongcbikoid, Umpyrtba where aciclic gneisses have been ,oommerc1allf 

exploited. Patches of amphibol1 te and diorite rocks are reported 



trail: all over ·the gneissic country and~,pou~d be seen a$ dark. pawhes 

in the! gneisses all along .!longsto1n~Rongjeng1r1 and. Nongstoin,: .ttle 
. ' . . ·'·! 

Shillong.·.series are. tnetamorpbosed to e~di«:>ri te and are cang1only 

knowrfa~i Khaei green stones. Botb discordant· and. concordant .type·s 

~e seen ocouring in a well exposed. escarpment in tbe. ar~~ of -Jadu­

kata, . Langr1n, Mawmar1n area o£ about. 45' .ron ~st or ~be plateau of 

tbe ·<Us.trio.t.-~, · . 
I ': • . ; . 

; r ; . : , : . . :. : . : :.' ~ . . . . . _: . , : ~ . : : ! • " ~ : . . .. • j • 
: ' I , ( ' ' ' ; ~ ; I. 

: , , ·., ·. ·. · .. ~1ost .of. the i palae.o~qi.Q and, lower. ~soz~io rocks are mis-. . ., . . . -· : ·. . 

sin.g .in .th1£J Pl:~teau region. C~a~eous. rocks. ar~. found.~ to be .. c.le.arly-

r.elated .in the part Qf t~e central plat;eau region •. A distinction bet-
• • ' ' ' ' ' , : J ' ' ' ' ' I • ~ ' .. 

ween $ ~belt facies an(\ a g~oc;yncl1)1e facie.s is made .in .the Te.rtiary 
1 ' • • I , I , ' ' 

of ~hillong plateau. The shelf :was const1 tuted by .~ spur, of the I~dian 

sbi·eld that extended westward b.elow the Bang~ alluvium and the pla~ . ' . . ' . . .. _ . . . .... ' 

teau region Qf West Khasi .Hills is par1; ~f it. 

. . . -· . \. 

It seeUUII, tberetore, ·probably true to mention· that during 

the precambrian perlad the h1iis and plateau of \lest KhaSi Hiils have 

expe~ienced &lter·nate ·period of iuneous activ1 ty and se.dimentation 

til'l: the depos1 tional aoti'vi ties ceased after the intrusions 'of th'e 

8rail1te tyf)e. fbe plateau also r~m1ained ah:tgh grourid till the later 

part of 'the cretaceous periOd vben the cteposition' of rocks belonging 
' . 

to the Maba.dek stage began, The sea again moved away from the Plateau 

perhaps during the Eocene-Oligocene period ·and the plateau. gradually· 

rose to 1 ts present height, as 1 t is found tOday_. 
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Geological 
·A~Je' ... GrouP Formation 

' . ' . . ' 
' ' 

·"Reeent' ltew .. Alluvium tbiek Unclass1fiec1 
ness· not lalown~··. ,· ·. . . 

--- - - ~ ~ ~· - ~ ~ - ~ • ~ ~ - -Unccnformity - -
. '' ' . i ·.·- .. 

Plei toc~ne Older Alluvium · Unc"l.Qssitied 
. \bi.c\m~&~ 1)Gt. . . ; . 

know. 
~· ... ~ - .. - :"' - - · ~: ... ·- - :· .- ... · ~ ·-unccnt~rm1 t~. ~ ..... 

. I:, 

• 1 • -=· 

Sand, Silt, C~ays 
: ! ' - ~ - - -· ~ - ~ --

Sand,olaya,pables, 
grav&l. & bwl.dtfl' 
deposits. 

~ ~·~- -·-- ----
: U.to-Pli ooQne · ,oup1 «J!tla. grou:!)'. · · t1nclass1f'1ed ·· · l:ilolted clays f€!lds-

(105'0) · · pat.bic sandstone, 
' . . . l ' '. ' ~ . . ' : conglcmerate. ~ . : . 
~-- .. - ... - .. - - .. ~ .. - - · .. ., - ·-nnoonroJ;tr11 ty .: - .: . - - - - - - .;.-- .. ·-· 

'·' 

011g0..Mi.ooene Garo 8J'O~ps. . CUaagapara forma-
. ' , . . . . . , . . · .. : ti oo · · (700 · m, ) · : . ---- -- -- .. ~ ~ -

.' .' 

'Eocene 

. "r~: 

.Jaintta 
. ~onps 

Simsang formation 
·(11 5'0m> . 

· Kopli. tormnt1.on . · 
. (~OOm) 

... 

Sand, siltstone, 
.c leys .an4 rnarl.. · 

Feldepath1o,sandr­
stone pables conglo 
merate, clt\Ys• 
Siltstone, sandstone, 
altern a t1 on s sen.ds • 

. Sbal.e, sa:nds.tone., 

.mal~· 
. : . ' .. ! . ·. 

· Sbella formation 
:(60C.tm) . . . ' ' 

' ' : . 

. 'Al t~rria t1 on : ot . ~·and­
. 'stone,liules,ton~.· 

. · . Longpar .r orma t;J. on . 
(100m) · · · 

Upper . ' Khasi . sJaGups 
cretaceouS: · 

Mah8dek ·r&rmau·on 
{1 ;Om.) ' 
BottE. Conglaner.ate 

~ ·.-Formation. 

, Jadukat~ .Forn:tation 
. :·. ;' '(1lt0m) . ' 

- - - - - -· - ... - - . .. .... · .. ·- ., - · unc.onf'~.rm1 ty - - -
J'urassic · Sylhet groups · · · · · 

.... --- ~-

PJ-ecaJDbrian 

(60Qm) ' . '. 

--.. ,., ..... _ ., .- Unconformity - - -
Intrusive (acid· & 
·~e..m.~). 

q,~coreous. sha.le, 
sandstene, limestone. 

··Arkose oiauo:Oni uo 
Conglomerate Arkose 

•' '•" I • \ 

~ands.t,one conglomer­
ate alterations. . . ---- ~ .. -'-·--Basal, Rhyolite, 
AQid tuff. ·· 

Porpbyri tic and coa­
~s~ ~ani. t~s, ~8l'ia­
t1 te, ·Aplite, QUarty­
Ve1n,Epedior1 tes, 
dolerite, Basalt, 



98 .r•::;.,~ ·- \___... 

QUartzite, pby-
11 tea Cmglane­
rates 

-·~ -··- -~- .... ~.Qnconfonnity- -· --~ ...... -·.~ ·- • ... --
' ~ ..... :... . . .., 

Gneissic Ccmplex Biotite; Gnaiss 
Biotite,Homblende 
Gneiss, Grani t1c · 
One1ss,Magmat1 te, 
Mica· schists, · 
Sil11man1 t~qll:lrty, 
schists Biotite-··· 

· · Gr anul1 te; Am Phi bi o­
t1 te Pyrcocene,Gra­
nuli te et-c • 

$~e· a Geologlqal SUrvey of India, Misc. Publ1c:at1on., .No. 30; (19?4>. 
Part Iv p.73,. . ... . . . . t. . . ' . 

~OMORPHOLOGIC.QL, §jWDY~ OF .THE .• a 
' ~ ' ' ' I ' ! .• . . . . 

. ,. . - • ' . ·. ·, . . . ' ' ' .. t 

In tbe present stuQ7.a Geano.rpbologioal picture of the 

area in and around West &basi Hi·lls district under the Meghalaya · 

plateau bas been taken into consideration. ·This part ot the plateau 
., 

w1 tb ·1 ts. oldest formations and beautiful scenery ba.s long been su~ 

jeot of attraction to tbe geologists and sightseers, but at the 

saJnetime, this area also hold equal. fascination for the stUdents 

of Qeanorpb9logy. W1 tb this view. in mind, the gecmorpbology of the 
. ' ' . . . ' .. : . :' 

region of West 101as1 Hills take 11. ts importance to our st\td7 wb1ob at 

the saJ!letime take our knowledge in our J.nvest1gat1on and visualis&­

t1on to geology of the area 1.n gene.reJ. and morpbolog.t:cal features·, 

proces.ses ~n sculpturing ·the landforms and various resources inter­

action 1n particular~ Resource.s and 1 ts deposits play a very s1gn1· 

ficant role lfbicb result into the operation .of. mining •. Therefore, 
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lilining in .parti~u).~ .. ba~ ~e9~ impact.~ land~orms resulting. into 

various processes of reshap1ng,landsurfaoes. 
·. ~ ... ', . 

. . ·, . On the basis of .. landt.?,"'l assooiatioq, U tbology, mic.~,~. :"! 

and macro climatic oondi ti.on and the prevalent fluvial ,Processes 
, , ' • : ' I ' ' 

of West Hbasi .Hills, plateau, bas been. CU vided intQ the .·follOwing 
• • • • .. ! I ' 

three ·main . geanorph1e provinces •. ~s. ~s also sh·ow in . a map No.4-• 

1. The Central Highlands, 
' I ', 

2. i'he Southern Siopes, · and . 
. 3.• ~e No~tbern Siopea·. · 

1. Centra! Highlands a fbe Central Highland of the <listriet rorms 
. . 

· the western part of the Ri- Kbasi ·(Sbillong) plate831 of Meghalay:a. 
. . . 

This is the zone that occupies the central portion o£ ·the district. 

This portiOn :forming the regiOn that Mairang, .Nongst.Oin, Mark:asa etc. 

, lie Within this' zone~ It i's an area where the second ·highe&.t pea~ of 

: ~shal87~ is located.· Mavtbadra:J.shan 189'3 metres, ·lying between 
. . ' 

Mairailg and Nongstoill. In. general' central highland c.limbs. d.own t9 . . 

meet' tbe bills ·or ·aaro Hills at the e.levation rangi·ng f.rgn 1200 

. m'etres" t~ 6oo me'tres 'at vanous· PlaCeS. ·This' a One ccm·pri.se m()stly . 

. the penepl~ned surfaces, nUJZibSr of rivers, o:riginated. on tbi s ,high-
.. -.. :···: 

lariii. Rivers and several stre8J1ls plunging into deep valley- and dr,~-
. . . . . . . ' 

ned into two important river If\vnsbi an'd Uml>lei· rivers· •.. 'J;'he .1n~~u.enoe 

of structure m&y clearly be seen in tbe· adaptation of .. streams .•. !Wnshi 

riwrs follows the westerly direct.ton .and streams follpv.lng al~g 

.tbe jOints and cracks in a straight course at places change their 
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.. 
di'~ecti·on almost at right $lgle ~ In this aone of the West Khasi 

·Hil-ls ·the elopes. are sttePr number of erosional features have been 
' J 

noticed. Escarpment, rounded bills, Canyons, dissected. platea~ -~~ 

~umber· of iarse· waterfall. of ~~~~ng beisbt d~nate in tbis ~·one.' 
'ftle -present landscape and the topographi.cal featln'es. sbow that 

large' par't ~r the region is' yet. to attain tbe stage of ma~ ty. 
:·' 

Due ·to inter!ni tteri uplift· ~d active erosion, numerous ~treams ba.v~ . 

carried tbei,~ deep narr~ •v• shape :valleys. Most part' of ·this zone 
. . . 

shows the pr~ess of differential ,erosion and mass wasting and pro-

duced a different set. of lan~orms .• The bill summ1 ts are covered 

w1 tb thick weathered leteri tio scdl. The field evidences, such as 

tb.e presence of deep gorges, •v• shape valley, river terraces, water-
., 

fall, break in a slope ot thick l.ayer weathered' materials and un-.: 

uniform. skyline of bills support the· prea·ence or tbis zone into an 

erosional surface. 

2. 'The SOUtbem. :Slopes : The irouthern slopes canprise a. belt of 

lo~er, bills and valleys, Mawkyrwat, · Ranil{or Barsaura~ etc·. are 

situated in this zone. The :hills in this region have nor·tb-eoutb 

ali_gnment. -~ rnany places,· the slopes are very steep &tatting and 
' . 

ending abruptly. Cliff 8ll4 preci~es overlook gorgeous valleys at 

several areas. This zone tcucbes .the plain of Bangladesh in south 

at .an elevation of 200"'"300- metres· and above mean sea leval. Rongkha1, 

Iqnsbiang and the 'U'mng1 are· the principal rivers· flowing southward 

through· tbe_westerth central and eastern parts r~ispeotively. Thers 
. ' 

·are number of smaller rivers and streams· such as the Wah Byt1 t, Wah 

Iawt t!n Wosar; Um Waisar, tb 1ba1D and. B1lan·g whicb join the Kynsb1ang 

after criss-crossin:g the central part of this zone. 
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_ . It m87 also be no·tt'ced th~t the ,southern face ot the 

piate~u 1~ ·West Kbasi · ~lls around Rantkor and. part· ot Trongpleng~ 
. . .. 

. . . 
the· elevation 0~ tbe plate&;U gr8dually deorese4. !his part Of ·the-·· 

' 

West 'Kbasi. Bills is a sharp· fraCturEf SODe ~ The Predaninant a true-
. • , r • 

~~~ runlu.·ng 'normal' fault. The studi of topograptucQl features' oi 
this zone rerr~sent liu)stl.y 

1 s~ectacular. features reveaiing extra 

ordinary straight courses· ot··the·streems evidenUy ~opted aaJc>r;·.-;. 

joints, cracks and ta'-llts ot the region produce~ Perhaps durlng an . ' . . . . 

uplift in geolog1cal past.· It aJ?pears that the deep gQI'ges are the 

results of that relative great uplift ot this >block. Tbe· presence 

of river terraces, lmick points,- d1ss·ected hills and numerOus water­

falls even along small streams are the good evidence ot rej uvena­

t1on ot tbe region in recent past .• · Iil canparison the thickness of 

soil alons bills slope is less than the northern bills region. Lime-
' . 

stone covered al.l along the we'stern part fran east to west or Ra.nikOl 

Nongkulang also represents· a typical Karst topogra:P~y w1 tt; numermis 

. big and smali caves. > \. 

. ~ . . . . . 

3• 1'he Northern, -'Slopes a ibe nortbern slopes· zone 16 a belt of 10. 

bills. The elevation gradually decreases northwards to· meet the 

Plain of Assam at an elevation of 150 metres above sea lev.el. ibe 
Hhrit Um Synthi., um Sirie Um· Kalllram, · Tyrsuns and part of um Trew. 

rive~·s 1n this zone.~fQllows the' northerly turn and drops ·to.--tbe · 

plain of ~e$8Dl Oi' Brahmaputra. r1 ver-. Tb~ northern slopes exb1b1j; .. 

an undulatilHt ·topography~ bills .rising almost at· th.e ~ame beigbt. 

i'be valleys ·formed by tbe streams· are engaged in incising their 
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valleys by beaclvard erosion. This zone consists of mostl7 rolling 

grassy mounds intersecting with river valleys• 'l'bis area of west 

Khas1 Hills plateau indicate most singl.ticant geanorphic features 
~ .... , ~ • . ··,'r. 

that erosional surfaces are very canmon. The upland contains rem• 

: ·nants of· sane J)enepla:l.ned· surfaces. ranging. at .the ~e1sht of 900 

··to 1 !}OO :tile.tres. Hill slopes: <!lf this son~. a.re covered by thick we&­

. · ttlered: later1t1p_: soil.· Th~'t~ ·are places or bi.g, ~ock boulders that 
. ' 

.are exposed Qn ·the $urf'a.ce-.:- Alcng. the noxothem border of: tbts. zone, 
• • : l ·, • • • '. • ; • • • • . •• 

land· surface is· covered w1 tb thick alluvium. deposits •. !lll'ere .are 
. . . - . : ·- .... ' • . -,~ c • -. : ' . ·. . . : . . j • J : • 

I 

n'\Jmerous short tribut~1-es,. anCi _·gull:l.es. extend, them_s~lves l;)y:_ beadvard 

e:rosion. Waterfalls are the eVidences and. also .the indications of 

the youth stage in this zone. Tbe drainage . follows ·tb~ ·major. and 

minor lineaments . and developed mos~y in rectangular patterns. Kee-
, 

ping in mind, the main rivers m:e the Ebri' end TY.r:sung, these rivers 

form two -distinct system that s.e:p~ated tbe West· Kh.asi Hills plateau 

and· that of the .Garo Hil·ls plateau. Numermts river valleys fol'IDed by 

·>streams are narrow •v• shape in character. 

DRAINAGE : · 

~ere are fev rivers in the reglon. The Oen~ral Highland 

is bigbly control the directions. ot ,most of tbe rivers, .and. act e.s 

the watershed or the district as sh~ on the _dr.ainage .. map. River 

~sbi it1 .known as tbe larg~st river coming from this bigbland and 
• • ' ' ' • • • " • . , ~ , ' I 

follOlls tn~ westerly directi~s. It_ j oi~s "f1 tb the ·Un1 B1 ~ha, Rewiang 

and various. riw.~i(O streams. 
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In the ~outbern ~lopes river laduka.ta draining th];'ough 

out tbe central plateau and flows towards . tbe· plain of Bangladesh. 

fbis is the main river which connected. with various river streems 
' ' ' . . ' ' : 

sucb as l1m Biei, river Balat., lDn Mgt. et9, 
! . 

!owards the northern. slopes, river Khri and .'flrrsung .ar:e 

the. mairi :rivers wbicb. originated f'~an Mawtbadraisban peaks •. They 

fol~ovstbe. northern d.ireotiori. and jOins with tJ)e plain of Assam. 

Tbe.se .rivers have over~<lll:le the bi·ll ranges an¢l plateau making gorges, 
:I '' ,, ', . 't ' ' 

•.i ' ' 

waterfalls and carry large. am()unt of debris to ttle Plain area. The 
..:. • I , • 

ra~ or degradation is very bifttl and: huge amount of soil erosion 
. . . 

is carried down especially ·i-n ~ummer season. The dra;lnage map is. 

also shown in map,No. ,.. 

CLIMATE OF ·THE @A · : 

Climate is one of the mai.n element .that focus on an 
aspects of environmental conditiOn. It. is usually defined as the 

' ; ' . . ' .· . 
average of ·weather condi tiona prevalent in any place or partieular 

. . ' . 

region. Although it is no~ dir~ctly. visible in the landscape, but 

1 t oan be observed indirectly through its ef.~ects in the area. the 

climte ~f the We~t Rhae~ Rill~ distr.lct falls under. a ~rop~~al to 
. ! • . . ' . ·.· ... : . ' • • . ' . . . . . : ' ., : 

su~~?pj.cal .climate. ~e topographical ch.arao~eri~t,tcs, of. th~ :region 

are h'<ighly influenced. ~eat s1~1fi.cant in elimat1e ,variu.tion in · 

the region of West Khasi ·Hills d1 strtot. In t!'le northern slopes and 
' . ' ' . . ' . ~ : . ... . ' 

in southern slopes, tbere is prevalence of temperate cll~atic dondi-
-. . . ' : . : ' ' ' - ' : • • l . • 

tion summer season is bot and in dnter is. mild .•. The Central ple.-
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teau exi)er1ence the temperate climate w1 tb m8ltilnjm summer tempera-
' 

ture generally not rising above 2?°C and minimum winter temperature 

dropping down to as lov as 1 °Ch 

The climate of West Kbasi Hilla district is very much 

controlled by seasonal wind. The seasonal wind are the southwest 

monsoon and tbe north east winter vipds. Hence the year be d1 vided 

into four seasons as follows : 

1. Spring season - March and APril 

2. Summer (Rainy Season) - May to September 

3· Autllmn season 

lt-. Winter season 
- October and November 

•· December to February 

During March and APril the climate is gradually warms 

11 

up and there is the advent ot spring w1 tb high cloud cover in the 

sky. Fran the middle of APril to May the climate is found to be 

warmer in wbicb the temperature reaches the maximum point. During 

the month of May, summer season is started with higb rainfall and 

m$Ximum temperature. Rain begin to fall and continue upto ·the end 

of the month of September. High precip1 tation is noticed as well as 

hum1d1 t;y is also goes high~· l>Uring the month or 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 acccmodation of snow in tbe valle;ys or sane areas·'! At this time 

the. ~ea is -very cold w1 th lov temperature- all over the region. snow 

falls cent1nued till the middl.~ of' February, cold vind 1s flOWing all 

around the region. 
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Rainfall 1• 

• : 'l 

Rainfall in West_ .IOu~s1 Hills plateau region occurs in 
. . . ' ,. 

summer month and during winter it is dry and cold. Rainfall of the 

area is measured in the District Agricultural Off:l.ce (D.A.O.). As 
' . :·' ' . . . ; . 

tar as records of rainfall ~s concerned as well as data available 
:: ;;- . 

rainfall is very higb especially in the ~onth of June and July • 
. . . .. ' . . ' ' . 

The annual average rainfall or the whole year reaches about 300 .~em 
'I I. ' 

sane of tbe data of rainfall that have been available ueaas follovsa-

Table No. 2 ., 
1.:· 

. ~' · AVERAGE ANNUAL RAINFALL OF: THE AREA OF· WEST KH.ASI HILLS 
REGION 

Year 

19a; 
. 1986 

;. 198? 

1988 

1989 

1990. 

'1991 
: .-:; ;,:· 

Rainfall in Centimetre 

. 2229.0 

21;.o· 
229.1+ 

26).?" 

3tio.; 
221.1+ 

. 24o.j ~ 

Seurce : District Agricultural Office, Noogstoin. 

Temperature :-

'lemper,$t\U"e is one of tbe mos·t 1mportan.t element of 

c.lim.ate tbat plaT a very significant role in an area~. Temperature 

o.f the study regi~ is t"ound very high in summer season. The average 
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temperature is found as high as Sb1llong City vbicb is recorded _at 

about· 33°C. J>ui-1.ng winter season temperature. gradu8J.J.y d.ecre·aae · 

at abcut 1lt-.o?''b' (api>ro.dmately) .. The recordS regarding tbe ·tempera­

'ture. is also· o~l.leq·teci fran .tbe· .i)fstrict ~!culture: Of'fioe at".''--· .i 

Ncmgatt)in. They are as feliows ~· 

. .APr 
.. May' 

Jun 
·.Jul 

Aug 

Sep 
OCt 
Jov · 

··Dec 

• I,,. 

\. 

Sl ·niLJ.S .Ol.STRlC 
. ' ' 

1,.3,··9•3 16.9' 9.2· 14.0 9o3· :. 
liA Nl~ . 1.7.2 10.2 18.9 11.7 1?o2 10.2 16., 10.3 

. lfA NA 21.3 1).,. 20.3 2:3.8 21.2 14.2 21.3 13~; 21.3 11+.6 

:21f..9 19~[~ 24.619.6 -21.3 13.8 22.1+ 18.~ 21+.6 15.4- 25.&,. 19.; 
24.6 19.6 24.2 19.?. 2$·? 20.·1 24.1' 18.1 2lt-•7'19.6 26.1 19.8 
2$.'7 21.6 26.9 22.2 ,2;;.5 2_2.2 23~3 21.1.26.9 21.0 26.9 20.2 

: )2lt~6 21.2 2,~.1 22 •·1 . as.o 22 ~ 1 25.2 . 21.7. 25'.1 .22 .• 4 25.2 22.1+ 

2;.5 22.2 26.3 21.7 2l+.9-·t8.S 2~~'1 21.6 26~3 26.3 25.1. · 21.9 
.. 21+.6 18.~·2if,·2 2.2.'l 24.0 21.7 25.0 21.3 24.2 .. 22.6 2~~3 21.0 
'24~0· 19pl.. 22.9 1?.1. 23.2. 18.1 21+.1 1.8.1 22.9 20.8· 20.~ 16.9 

11.'~6 1?.?'20.J 1j.6 17..8 .. 1lt.1 19.lt- ~1) ..... ~.12.0 1'7~6 19~.7. 16.'7 
1?.l.t' 10.0 16.7.0'}},.6 ... 17·9 ·10o0·1a·.a · 12.?'16.7 .:16.9·· 17.a ·16.4 

; . 
. ' ' 

Sourcfl} *· District A~loult~~- Office, ~oogstoin, •. 

-: . : 
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SOIL OF THE. STUDY AREA a 

· ·, Seil is cane ··r the faoter that respensible te the pby­

, ... ,, ·aioal ~nvii'ODm·ent ef any par~cular area. 'l'be study rec10n sb~if'lt 
. ,, 

a .Uttle variati<m espec1a1J.r·in t~rm ®f climatic ccmditien that . 
. ' . 

rainfall and tern1Perature inf~uence in nature $f · scnl in the area. 

Geelo~ca1J.1:, it is als() wortbnetins, t~at the di.fferent of reck · 

eypes sb~ · IJI'GD.ss bans1en~s characters and mere 0r less similar 
. ' ' ( •' 

uniform of weathering phenGmena effects the s011 ccndi tim Gf the 

reston. Ccmsequentl.y tbe re.sultant quality or ·aeil and s:011 pr0files 
: . . . . 

are the result of lccal reli.et M.tferences an& high <le.sree .et den~-

.: 
·, ., 

The scd.l CJ>f West Kbasi Hills plateau has predGminantly 

term by the in si.tu veatberina rooks, soil pretile is .tbick and 

derived frm~ the &neissic an·d it is most~y medium in texture. 'l'be 

celour Yaries. fran p~e to place w1 thin the repm. It varies floau 

d.arktant te radis.b bro.vn, texturally, it is bi&hly leamy'tC!> clayey 

nen silky and DQJl' plastic in· character. In tbe southern slepes the 

seil texture are redisb and loaJBy while the northern zcme is teund 

to be rich leamy contain thicker all\lvium type~ In the p·art of the 

central zEme tbe sml ·is much sravelly at places due to the presence 

cf abundiUlt tra.pent ot q\J.~:ty, this zone is less loamy and clayey 
. ·/~ :: t! • 

in vbaraoter vbiob oons;tftute less ~icken vegetational cover as 

~•pare to the sene of· southern sl0pes and nOJrtbern slopes. In sou,. 

tbern slopes and nQrtbern a.on.e soil is· highly lotaJDy rel.ati vely hi&b 
' I :' • , ' , I 

humus. :" 
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· Hevever, 1n much or tbe slopes ot ttle area the seil is 

rel&tively''less _'in h\Jmus and highly de,jrade4. due .to the activities 

·''"··' :praoU.oe4 Gt. :jh\1Jrlining Oulti Vation·. Ke~Ptn& in annd, SQJle Of the: 9.rea 

cit' the. western :margln in this repen,. the scd.l is coostantly bein« 

eroo.e'd ·an~ deposited ·at lolie~ :lev~l and· valleys flat, this i's cause 

due· t0 the Jbmnm1na aetivit.i'es in· tbe area, vegetatirin is cleare.d 

up· :ana: ·tOil ·soil area washed away esp~feially by :rain wllter in summer 

·seasori~ Hence·, lower leve_ls ant! val;leys of low relief: so11 is d.~ve­

'l:~pea.· em super baVin& gnetzy: ~ci rollini topogapby are highly eroded. 
' • • j 

l. 

Most ot the variety ef ~atur.al ve.getation ranstng tran 

su~tr0pioal to temperate flora can be found in the regicn. Tropical 

vegetatlan is seen generally up ta the elevation ot:600 metres upto 

·900 metres, temperate forest ana grasslands are very· ccmmcn. The 

''natural vegetaticm bas enriched the. regi<!>n especially in the. western 

part or the plateau. It·is having- endwed witb terest of valuable 

purposes such as timber, pine, sal, teak etc. The tl(J)ra or tbe pla-

: teau· reSion of West KhaSi Bills becan~s muob commercially important 

such as pine, cane abd bfill'llboe. The area of Sonapabar, Langrin, Maw­

marin and Benikcr are thickly forested area vi th variety of valuable 

trees·. It is also shown in .a map No. 6. 

The area as a whole are larply oonsti tuted. Qf forest, 
' . ·, ·. . . : . 

·it al_so estimated that the region contributes- to abwt. 3S percent 

ot tbe total seosraphical area covered by forest, tbis is shown in 
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Map N0.7 

\ WEST KHASI HILLS DISTRICT. 
TYPES OF FOREST 

REFERENCES \ ! 

Sub Tropical Pine Forest .. -1 ... ~ 

Moist Mixed Dicldous ~t t.Mth soU_ 

S 0 S 10 1S 20 
Km Km . 

Very Moist Sal BearIng Forest 
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a map Noe' ?• Nearly 90 percent of the total r·erested .. a.rea is under 

:tbe ·control cr· tbe District Council and the ·rest Under Government. 
. ,· . . . . ' 

.· Hfinoe,. w~st.· Kbasi Htlls con~t1 tu:t~ of ricbl:y ve~etat1onal covered·· 

and :1 t is. one . of the. district 1n the, state having large forest · 
. . . ' . 

and ·v~1(;lty :or flora in . Megbaiaya., 
. ·, 

' \ . 1 : 

WTHEBING I .AND FLUVIAL PROCESSES ':I ... 

·:·.. . ' Frcm· tbe .geological .structure that has· been mentioned. 

earlier, the area or plateau region of West Kbasi Hills is formed 

by different rook types witb varying lithological characters·. With 

this view in mind, 1 t is a reston that have varieties of mineral 

resources, s1lliman1te end ooa.l fO!'mat1oos are found in the reglon. 

Therefore,· the. influence of' re·sources· ot the ·earth bS:S endwecl the 

~egl.al ·1nt0 ·one or the area ot that ;tnineral. ·has been extracted. The 

varying ditterenoes et sueh ·u tholog1c81 cbaracteristi.'cs have found 

t.o play significantly in the· agent or sUrface weathering and agent 

of .fluvial erosions. Various agent of denudation like surface ·water, 

rain water and c.bange in temperature bave played a very dominant 

role QD the rock types 1.n moulding the landscape features of the 

regtcm. Blit tbe· tar and more important in this respects are the 

processes or weathering and erosion. West Kbasi Bills plateau refiLon 

falls ,under the tropical monsoonal c:limat1c oondi tion that exert a 

very s1gDit1cant influence on landscape excluded the distisuraUcm 

ot .land· surfaces made by human aot1 vi ties. 

We voul.d therefore, ex~ne _in this stl!dy .tha1; bow r~ 

landscape are eroded and weathered in such an area of various litho-
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legl.oal ~baracteristics~ Hence, the most striking and tinal fea­

ture~ of the landscape are the dissected surface that developed in 

· ·tb·e result or weathering and erosion• 

Weathering; .as may :be axPecteQ., starts . at. two .Plane • 

fol1at1.cms ·and· 301Jtts: plsn~s ... · Botb vertical and boriaental 3o1nts 

· planes are represents in mcst1y Qliartai tes. As a result weatherins 

along tb.ese planes cause intO· areas: :of rectangulfW bl.OCkS and slab 
' ' 

·~8 seen in the area' 'or Lanpin and alOng the valle~ :slop:ee. of river 

~sbiang~ ~ectans\uar bieek8 and. ~labs' are' produced wfth ultimately 

.. under the actiOn of gravi t7 rol$ 4cvn along the. slope's •. The. blo(t)tS 

near Scnapabar area ari4 as well as t,be bk>oks near ··~·a'r1n formed 

masses ot ·talus below vertical oiifts~ i'be isolated harder gneissic 

bills on tbe nortb west are. farmed as a result of vea'tberini. W1 tb 

further act1Gn of running water, these bloCks later turn into sper01• 

dal b0dies.. Tbe presence st loose and f'rildile quartzites :Vi tb brown• 

ish grey colour, and the deoQnposed products Of ep1Uoi1. tes w1 tb 

. tbeir 'peduliar reckiisb COlGUl' are the evidences of chemical Woeatherin&o 

Of equal importance 1n landscape are. tbe eros1on81 fea­

tures prOduced by fluvial acticm. The cl..1rilat1o vbicb is characte­

rised by heavy rainfall as in tbe case. of tbe s~ area favours 

tbis action of streams to a considerable extent and biBb velocity. 

It is clear in the rain7 seascm, weatberini process on the bill slopes 
' . 

are strengthened by tbe action Gf gullie:;J an.d rills Pa:rtioularl.T along 
. . ' 

tbe 301nts places an4 fissures of rocks. Further, it is worth noting 

that tbe periOdicity of the,.vater.flow i.s in itselt a factor in sba-
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pins'. the local. topogl•apby of . tbe area.: in. the plateau reg1 On ot'' 

west'. Kbasi Hills during rainy season'. streams. arid guli1.es. are formed 

. . 'I dUe tO erosion al'ld. Sl0})8 Of the .btlis Vi th itS 80ft top Soil ~~8 ' 

easily erOded. In sane areas ot thickly covered vegetations, 1 t 

would ult1m~tel.7 slow~ dOwn the action . of \feathering. Valleys formed 

b;y' sti-eams are narrmt and ··deep es.peeially in the SOUtbern SlGpe '-'ot 
· the region. !be depth E!l'ld n~r9wtless or· 'sueh val.l.eys are the result 

·or :tbe steepness ot th·e plateau· in ·Which ·erosional. force shaping 

those valleys into more ·or i~ss 'Y' sb.ape.· oonditicm. In such a 

concl1ti~s rain water of ~e Plateau get high. vel6c1 ty resulting 

1nte a greater eros1on81 forces. 

As a result ot the above .procea·ses of veatheJ"ing and . 

fluvial activities strilting on local topography, the hard re.~istant 

rocks like quartzite have b\d.lt, conspicuous ,features in the land-
. . . 

scape, tdlile the softer rooks like phyllite, schists, quartz! tea, 

sandstone; etc •. have formed at a lower level or the area •. Thus, it 

is cer·tain that 'tbe relief features of tbe plateau re.gion of West 

Khasi Hills district are due to the exposure of harder quartzites 

and to some extent gneisses, and to a lesser extent or a sGtter 

phyllites with foldings,. 

As far as· 'Weathering and erosional force·s is con6erned., 

'thefe are also sane of the main agent that played by human interfe­

rence in the landscape. Tbe striking features· ot such an agent 

enhanced· the. area due te the natural resources- and their operation 

activities. W1 thin $UCb geological ch~aracter one. can be easily 1den-



tified sane :ot::'· the ··most ·cc:mmercialiy r.,esouroes. ·As· a re·suit of 

tbi,.s; minereJ.s are exteaoted and landscape is being 'dfstlirbed, Which 

.results to :large valmne· or weathering and erosion by ·vbat is .. kriOwll 

as mining· oper,aticmal aoti vi ties" ·In view of evidences 'cietailed., 

and. above mentioned processes ·play ·a very ·sisnitioan:t role in the 

weathering' and erosion of 'the area• 'it iff also' ad11ntte4 to the tact 

that as a .result or erosion,. the origin flat surface has been tren­

ched and dissected and ultimately- tb·e present topagrapby are oanp. 

rises w1 th much ruggedness. and und.Uiating surfaces as 1 t is seen 

in all o~r the plateau re~en or west Rhas1 HillS • 

. ' 

In oonclus1ori, e.mon~ the bounties of nature, tbe area is 

enriched. by various natura~ resources and these re'souroes are Blso 

enhanced tho area into the' practice or mining operations~ such as' 

coal and s1ll1mani te or the western part and es'Pe018lly the a.rea · 

of ·sillimanite at soriapabar~ With this view,· the studY is m8de how 

far the resouro.es and their oi)erat1 ons in mining have influenced the 

topography of the region~ Therefore; in the next cbapter, an8lysis 

have. been made in visualisation of mining operations. and their effects 
. . . . 

an landscape in various aspects in those area of abundant resources. 
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: GEOMORPHOLOGY AND MINING 

' : ~ A.s tht3 .de:v~lo:r;ment ·and gr.owtb· .of Gecmorphology. has taken 
,":'"'!J-" 

plac~;: :gradually :its aspee.t and a.pplications have·· bee·ane mor~ iinpor­

~~t .to ,.~xanU.n.El·aJld to·.paint ·-eut .speeifically'. acme of. the problei;n-s · 
<I 

that: are .. ~·QnmGnly;- en~Qllriter.ed· by. th,e :geoiogtsts ·and ·Sane engineers .• , 
• • • t •• 

l,andf~rms ·.are .the;ref~re: 'the·. m6st: .. coarr~1on. featu.res '·encountered by ·allY• 

~e engaged .1.n ·.geological: f'ieid.} .. ln this ohapte·r we· Catl now visua-­

~·1'Se its ~anifc:>l~ .of: .gecmorpho~ogtcd .s:tudy ·in·terllnk· With mining 

en· a_~qrcr-regional study ·Gf, West Ktuis1 Hills elistrict .• · ~t i·s ·pra­

bably true. to inehtibn that almos.t 9.11 GVer the eari-h •s ·surface· or 

the world as .a whole, due to ·the 1norease of s·cien·tifio· industrial 
. . . 

d~vel.opment and ·socio-eoonoinio changes,. .resources 'or the earth ts' 

s~faee have· been· exploited em' a.very large scale rrcm ·tbe a.rea which 

ha;v-lng .abundan:t ininaral resOur..o.e$. Thi!s development of industrial 

technology .i:~ in ne.ad. of earth •s. resources:, -th·eref'ore, mineraJ:s has 

been ~xPl.oited and resource operatirins has interact a great sigl'li­

ficant m th the, ·landscape, or the topogr.apbical features of the par. 

tio\llar· 'area Qr :I"egion. Graduuly land surfaces have been very· ~uoh 

di,sf'igured and' as sueh, many· r~ther related problems have become very 

acute o {In this chapter, therefore, a study is made to analyse tlow 

far mining operations inte~act w1. th the topographical features of tbe 

region. It emphasise to ~ane extent O.eeper attention dealing in term 
or· geanerpbolog:lcal aspects a11d its interrelationship with mining 

oPeratiOn taking place in the plateau r~gion of West Khasi Hills 

di'strict. It ·also emphasise the 14).teract1cn ·of' mini'ng activities w1 tb 

tbe landscape formation in tbe area. .• 
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' I , , ,Although in 3~n~r.al, tt?e entire ~arth~~: or'"st c~n be: 
) 

reg~ded_ .as it :f.s o~p0sed different raeks bU:t yet, i_t e_an .. ilo·t l;>e 

regarded as a mi:neral.. deposit,. far. the u,inerals . o,f .. the. er?.rt~ ~ s :. II 

sitrf:ace or. a: part· of 1 t .b~Qane~ deposit only wh~n 1 ts .c.pnq~J.ltr~-

. ~+.on :J,.s known: to i ts,.dimen.sj,.em: an.~ ·bacan~ s~f~Gien.t,· enet.lgb to· .. 
s:epar.a~~. it ·as: mining· .and utilization ,a.ct1~vi.Ues~.2 Tber~f0re·,. an .. · .. 

attetnp:.~ ha~ · ·b~en made to·. fi.nd. · ~t the ,li.nks· and influ~~ee of m:!.n,i.~g-. 

·operat+:c:ns · on regitraal geomprpb~logy: $f the: .west Khaa~ .. ;Hills P;lateau 

re rt orr.· . . ~ . '' \ '; 

'--. ·. ' I 

'····;· 

satisfying unle$s we. have s.ane knewle.4ge· on th~ bae~groun~1 .of ,its 

:ss.$O¢:!.ated, disci~line of gec;>logy .•. 'Itle~efore, w~ ~e· confront.ed· wi tb 
' ~ . . ~ 

··the· ques,ti.on, of;: what .is mini,rig :?. .What is the ·natur.e involved in 

~ari~s ,fields of its ·activi tie_s .,? Hell,. ef. -eoure¢, \re could start 

'~1 th; 1:ts ·m¢an,ing und a-ssume ·that. the earth 1-s (!ruSt r~_fer, cmly to. ~ 

outer·' su:rfac.e·. t!Jf. -the earth. exten<Ung te a depth or sane. extent .on. 

'tbe· mtning. a.r.eas• .The:refore·,. lliining is nothing but 1-t. j,.s the process 

·.of· extrS:cting .mineral$. or the :earth ·on e.ct:>n~e · value.3 Minerai .ex- · 

,plofta;ti~ ·is. an ~Palatable .term in ,soci.o-eeonanic eon·text. that bas 

:.be.en .,ip · :cemmon usage ·in an industry and enccmpass a wide spectr\Illl of 
w . 

. ·ac·ti Vi ties ·fran ·the ar~a gf abundant. mineral property to an end use, 

: of :.li'li;neral· -prooucts. 

AJnong the ·bounties. of nature, mJ,neral resources are .the 

f~emest valuable treasure to ttl~ moderr! world ms.rehing ahead. on . the 

·road. of: plBllJiling to acb~eve econctnic development growth. Off late 
this repos1 tary of natural wealth bas been subjected 'to a vatual 
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plunder. In censequence• the lQCal ·topography is- l.osirig_i ts resilency 

and regenerative -capaoi ty·. ·under JDirdng· the 8'C'OnaDic .and CUltural 
' 

' ' 'd.evelepment· have' been' extremely· changed frOm time to. time. and. thereby 

industries were· in need of mate;r;-iaJ.s or resources ·caJu.ng up in the 

forilr of· r·aw materi~s. Mining bas; ·therefore'- evolved gradually irt 

response to: availability ·or resoUi"ce iii 'a' particular area. Thus, 

mining· and· 1 ts operational activities bad 'led' to the destruction_ of 

resource itself and the· other: productive natUral resOuro~s such 'as, 
land,' vegetation and water. There is eUse nq. doubt' that mining ia 
a vi tal sector of the eoonany in our country, therefOre~ here we 

. . . . . . . 
can examine in the study region where the extraction or mining of 

resources has. been started during past few decades. 

Mining- in the region -of West Kbasi Hills bas been one of 

the old~st especially in the case of sillimanite at- Sonapaha.r. The-re­

fore, the study contribute to sane extent that gean·orphology and· 

m1n1ng-1nterl1nk ·and interact and also interrelated wi tb the . present 

rorzriatiem of landscape features of the area. Mining has evolved gr&!t 

dually in response to botb availability and depletion of resources · 

technical and technological progress, econoMics and dis-economics of 

scale. Since most of the mining areas in West Khasi Hills is located 
" 

' \. 
in mUCh backward areas, the focus is on the regianal de~elopment 

prim.arily throUgh emP._l~yment generation. 

Geologically and geomor-pbolog:tca11y as it b~s be~n mentioned 

in tbe earlier chapter the plateau reg1Ql1 of West Khasi. Bills is a 
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Part of the ··sbllllong plateau and canpr:i.sed of the gneissic canplex. 

ln short, 1 t is the combination of bills. and plate$,u,. synclines and 

anticlines character • Hilly topography w1 th deep gorges and guille~ 

especially towards the soUthern· side. As 1 t is known to geologists, 

the tegion formed the ult:Unate net result of the geological struc-
/ . . 

. tur.es ·or .llthelogical pr,oce.s.s~s:, ,e.rcosional and depo.si.ti cma~ .. P~.ooes-
• ' ' ' , o I • ' ' I ' ~ ' 0 • o 1, ( • '. ~ 

0 
' , 

· . ·: sea:, .elima.te ·:and drf:)inage.·.Pa.tt_~.rn~ W1 t.bin, ~e ~h_re~: geanorph1o pro-
. ' ' 

Vinces there is sedimentary rock types exposed include the basal 

congla:nerate, quartzi tee;, s_l,at~,- C)al;c, cl:l·lori tea, .e.~ .• 1~ .r.e.pr,e~ents 
• , ' I l 'l (' ' • '>' 

·:!the lines of uneonformity .. betW.en the two form.at19ll~. of, ~e,iSJ?i,a 

:~~:~.arid· ·qual'tzi t:L.c •. The river and .. streams are smal~ · pas~~~.g .thl'.o~gh a 
.. - ::.narrow r-avines especially in the w~~~ern part. 

• . • . l 

'''! • ', • '' - ' I' 

'· J '·,. ' • ' • • ' • • ~ '· ' ' ' ' : I • :. ' ··.;' 

·' .. ' ... 
' . ' ·' . ·~ . ,., . 

Considering the iocal geological str~cture ~d · gecmorpho-
; ) .:· ),.1_: 

· .,. logical provinces as mentioned the plateau as a··whole is ·endowed 
'[ [ ' . \ t ' . . . . • •. ' ' . ' \ ' ~ • ' .• ' . ~ ~ . ' 

· · td. th variety of min~rai I"esources. ljature has enriched the pla.teau 

,•. i-,, 'r~gion i~to ·~~i~u~.:.Jn~~al' th~t ~e' 'eoonanic~ly and c~erciSlly 
·/ ·:: L!.' :.1 ·.'' - -.-: . I ' I ··- • • • • J • • : • • • 

important. we· would ther.efore, discuss. sane or' tb~ mineral resources 

· · of this plateau before we would give deeper attention to the natural 
. .:. • • ' ~ • ! . - ~ • .. ' . ~ 

resources and their mining operations· that has· been ioeate~ in· the 
I' ' • ( ; ' L • • ' ' • ' ~ • ' ~ ' ' 

plate~u. Resources are of many significance that having link ,d. th 
·~, I. -~ •. ', •' 1 • J ' 1 ' •• • ~- ' , , : 

1 
·'' • l·, , ; • , , , ' ' , • , • ' , . • ~ ~ . ' : . . • '. : 

· the __ l~n~sca:pe :-.ehar~e_ter1st1c. of the plateauo These are sane· of the 
, , ' r .'1---- ~ , • ~- .; • • . ', J 

mineral resource~ and their area of location as shown in a map Nb.So 
I'' I . ' ' 

t l. ·.·' :·· :.;'' . ' .. 

(, . : '•. 

·' .. '• .. ;_ 

; ! • 
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O;j 

WEST KHASL·. HILLS DISTRICT . 
MINERAL:: ·RESOURCES 

N 
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MINERAL RESOURCES AND THEIR liOOATION ~. 
. t • •• (' ·, I . ' I :'·1,'' ! ' ,' ,!' 

. ~ • .' . . . 1 l . 1 ' ' 

In West Khas~ Hills .. Plateau region the mineral res'ources 
' > ' ' ' I ' I 

~ : " ·, • '~ •, • : ~ ' l . • • '. i 

are of .gre~t imp~rtance·· Tbese have affected the distributiOn of 
' • o' I 

0 

l : ', : ~; ~ 
0 

~ ; I ... ; j 0 • ' ' ..< ' ' ' 0 I I 

. ' .. ' . . 
population an~ the eoOl'lanio aoti v1 ties and the growth and distri-

• , : • ' 
1 

I \ • , '' • , ; : I · ~ ' ' ' ) ' • , 

bution of settlement in the district,; Even in the pa~t, th~ oocU,... 
' ' ,' i •; I I • ' t , '< ' ' t ~ ,.• ' I •, / ~ ' • ' 

renoes and use of certain .minerals were known to the local inhabi-
• r • "- i , - ,·_ ; } ' ·. ' . ' ' 

.• ! ' .. ' 1 

tants wbic.h are evident by the eXistence of a few .si tea of old 
' • • ' • • • • • ' ' •. . ' ~ • ' • ~ t • '· • . • ~ ~ : : 

~u~ries ·and. ~e~~g.c~ntr~~~ ,c~~·~. s~~lim~te an~ limeston~ are 

.the chi.ef minerals and the recent sands~one type uranium m~peral 
. ' 

'! are also found in tbe PJ.striot. Q~her include clay,· corandum, glass-
. , .... _ . ' . ' 

a·and, gold, ir·on ore and copper. or these, only coal', silliman1 te, 

·uranium. and ·limestorie are the most important fran econanie point 

·of view• 
. ' 

These mineral~ are associated mainly w1 th .the three . . . . . ';. 

~mp~tarit geelogioal f~ations of the .Plat~au. ·They are the 
!~ . 

·,Arc~··aean, Gnei:ssic. canplex,· ·.the ·.shi'llong series . of rocks and the 

· Cre~aoeous-Tertiary sediments:. These formations are spoe.d all 
, • . I ' , , : ' ' ~ , ' , ; ' 

.t~rdu~b. :~~ ,region, the first t;wo formations contain sillimanite 

and ·the third formation con~f3ins .coal, limestone. and uranium., Among 

thee.~ mineral resources of the c;iistriet mining has been operated . 

~ly i!il the exploitation of coal, sillimani·te and uranium. Limestene 
.. '. . . 

depEisits are Plentiful in the ar~a but so far it is ye:t to be 

extr·acted. 

In the gecmorphologica.l context. these th~ee important 

·mineral resources are located in different provinces. in., this we 
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would reveal the mineral locations in tbe plateau of West Kbasi 

Hills district. Sillimani t_e is one of tbe fmnous mineral which' 

is located in the noethern zone of the geanorpholog:l.cal province' 

of the region • It is one of the ecoricmic and commercial mineral 

in the country as a whole. It is also lalown that this s1111mani te 

is the best quality in the world. It is also one of' the oldest mine 
' 

in the state· which located at sonapahar 4-5' kilometers from Nongstoin 

a dis-trict headquarter. Silliman! te is also found in the adjoining 
' ' 

areas around tbe sonapahar area ·such as Lalmati, etc. 

The next mineral located all over the three provinces 

is coar· •. Coal is found mostly in the northern zone in the area of 

the East of Mabeshk:bola, Shablani and adjoining areas. Coal is also 

. found in c·entral plateau in the area of Mawmarin, Nongmawei t areas. 

It is also richly fotmd in the southern zone of the plateau in the 

area· of Langrin. Len grin coal field is the most important located 

in Borsaura, Nongkulang, I<honj oy etc. There is ·plentiful coal reserves 

·1n the area of West Khasi Hills plateau region which is ye~ to be 

mined or extracted. 

One of the most. ~portent ~neral which is recently , 

found by the Atanic Energy Department, Government or. India is tbe 

Ul'anium,. sandstone-type· which is de.posi ted in the southern province 

of the .ge-anorpbic division. Sandstone-type uranium is one of the 

latest miner.al that is located at Daniasiat about 6; Kilometres 

southward direction fran Nongstoin. 



. Besides these, limestone is one of the largest mineral 
1 I• ·.' 1_: ,, _;_ ·. ,' , •• •: , •, • :, l , : ', , ' ' ' .• I ; .,' 

1
;• ••' 1 ' 

1 

deposits·in the re~an. Limestone is exposed all along the roadsides 
• ' •• ;_ ~' ', : ,- I ' c i~ : ~ • : i '. : • , t ' ' , ; : • ' • ' , • • : , : • : • , 1 I ,,• :_ : , 

1 
: 

fran Ranikor te Borsaura area about 14o mn. from Nongstoin. These 
t ' ' , ;: • :' ! • ( I :: \ • ~ : , I • ; 

1 

• ~' ' ' 
4 1 \.' 

1 

\i ··,~, ·: -••.t. 

are.a~ are seen. to be the largest perhaps, but limestone in this 
=: ; .'. , i . , • , . r L ~ .; . •• ' -~ • , , . , , • • : ' • r . • : . . , ' , . . . ' • , • • i. , ; : , . ' • , 

r~gion is not y:et explo1 t~d. The location of limestone is seen all 
.: ~ ! ! ' t ( • ! : , ; ' ' ' , ' ' ' , ' ' ', • ' • t , '• : j ~ • ' : ' ' , , , , I ' • \ I ' , : : '' ' : ; ' ' J : ' , 

a:J.ong the western border or the. Plateau region of West .Khasi Hills 
·, ·., ! ' : '. ( r •., , -:- :- • • ' • • - ' I • l ' ' ·, ' ' ; ' ' ' .· . 

district. Therefore,_ west Khasi Hills plateau region is endowed w1 th 
; ; 1 ' : ' ' '\' :. ' .~. ••. ' : ! 1 ', : ! f :; ; .• • '' ' ~ :' :._ ' ! 1• : . 1 • ' : ' : .• · ' ' ' I., • ' ' : ' ' '• ' r : ' / I ', : 1 . • : • 

variEJty or mineral resources~ In due courses or time it i·s certainly·· 
:'. '.~ ... ·: ···~_..-:', ::,'' :.'::,"!':;I~ I •;· :_:: •', ::·',< ... · ·, : • ' , • ... ,· ·; 'i' ; i,~ • \•' 

true to mention that these minerals would be econ:tmically important. 
I , ' 0 ' ', ' : 'i , , j 

1 
' ..; ' I ' ~ ' 

• • I ~ 
' • •I '. 

~ons~dering., the local geological and geanorpholog1cal 
' ' ., ' ' 'I . ,. 

setting, west Khasi Hills .plateau region is one of the area having 
\' 0'' I •, 

'<' I . ..r.' 

abW'ldant mineral resources~ As far as the field investigation is 
• ;, ••• o o' ol • o \ o o • o I o 

concerned, during the last few decades the area is really known 
o ·, : o ' : •• ' ' ' > ' • ' • > ' : ' ( ' ' ' • • : • ,· • I j, ' • ' ',' ' • o '' ' ' ~ ' I ' ! o 

to be rich .. in natural resources·. Th.erefore, when the industries 
. • : ! . • l. . . -~ ' • • . ' 1 i ' ' . . 

afe in need ot these mineral attaining as materials, ultimately 
. ; • I . , ~ ' ' : ' ' ' , ; 

. ' {" ~ .. 

~~espread mineral deposit areas have cane under the processes of 
' •I 

mining prograJllme. As it bas been mentioned, mines are loc_ated in an 

area or region that constitutes abundant minerals. Ccnsidering the 
. . ' . i. ·; ~ •. 

r.~.sources ~vailable, ~he region is t.b~refore, associated w1 th the 
: . . ' . . . . . ' . . . . ·i. :· ·;·: · ... 

mining progr.aJ'Jlmes. in exploi tat1on as well ·as in extraction. There-
= ; I .r ' . . ·. . 

fore., the region as a whole_ striking .. a wide spectrum to mining ope-. ' . ' . ·, . . . . . . . 

r.ation to all the abundant ~neral resources. 
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The p:rooesses of mining therefore began 1 ts way to 

operate the. minerals which is probably true to mention. that 1 ts 

operational progr~e adversely affected ~be landforms of the . 

regions; keeing in mind, when mining started direct an~ indirect 

impact results to the despoliatiOn processes of local topography 

and landsurfaee is the first. .losing 1 ts resile~cy ~011g ~11 fran 
, r ~ . • : ' ' . ' . ' ' .. 

. the enVironmental pQ!nt. of v1E1!w· •. 
•• • ·'-... • • J 

I l • ,. t - ~ : ~ .. 

·' AJriang tpe ,hOtinty t?r ¢~erijl res~~~e$. t~~t nature ne.s 
• l • ' • ' , • • ' ' • •• '' 

· end<>Wed ·we re~.oq,: cl)nly· -~ ie~ .. or them· ar~ engaged 'i,ri 'mining::~roj eet. 

· sane p{ t.hes~ :niinerals ~e "qo8l, ;silJimani te ~d. til~ ·r~celit i1me­

stbne•trle lu-anium. 1n· this· ~on text, we ·would ·nw· e:tamintf hciw· tar 
'mining has· arrecte·d the-:geal1Qrpbolog!cal·s·etting ot· the ate:a._~: Mining 

' therefore., beeane one of 'tbe 'ma:bl probl.s t'bat are associate·d~ w1 th 
. ' ' . ' . '. . . . . ' :. 

the'' geemorpbio prOVinc~s 9~' gean0rphic .h'is_tory ·or . t.\'le. re:gl:on. There-

. for~~; :we tiould ge on 'a Wide· spe_etii"Um about' the uiini:ns. and, their 

imprint on a topography or the' area or West Khasi Hi1i~. p'iat~:au • 
. ,l ' .. ·, .... 

·This is· shown ~n a map No. 9. · 
' :. 

The Tertiary ooai ·deposit~ .. of tbe. ~e·gi·on mostly belonging 

to the E~ene ag~, which. at"e mostly deposit .on the no:rtbern and . . . ' .. ' . ' ·. ' .,._. - . 

. s·outh$rri ;gecmo~ppic pro.fnoe. 'The m'airi char~ot~'rist{cs of'' ooai 

'.' : --~~tained 'here ·~e its low ash cont~n~~ bigh~' -~dlatile, m'at·t~:~-- ~d- also 

, ; ·~~~gil ~c-alorific valuEr"; ~dvever·,: it' ~uff~rs. ~~.iy-~~: it·~- ·a~p-~a-
.. ' . . ' ' . ' . . . ., . ~ :' . ·. ~~ ' ' -

t:l.vel;Y: high sulphut content. Tile eoal··~e·i>~si.ts, .ar .. ~· 'in6$tly. those' or 
. . . ' ' . . . ·~ . . ·' ~ . . 

sub-bi tiuninuaus in character •. Du~ 'to ·.the. :i.ricol..statent.' n·~·t~~ of 
' '· . ' ; 
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coal seams c:oupled' wi:th canpli;oated: geological' s·truotur'e' in'·cer ... 

'ta:fil'~9l-eas~ I't'is' rather'dtft'ioult tb"asciertldn thf3' 'aotUal.':r~Se'"'"' 

. ve·s ''of.' tbe'·. e o8l depos1 ttl'~ The' in~erred reserves . as' es·tiina ted' fran 

tinie ·~6· time- are·· b6wever in'dicated' unaer' the descr!lpt.tbn'· •of' 'each 

inine d.epo'si t.:·: ' 

' · .. ' 
•' •• I 1.• 

· ,. •: \' · · : The·.J;angrin' c·oar- mine whi9.~ is si tua.ted in ~he south­

most extrE!mity of; the plate:a~ re!;len ot West !(basi' Hills ~d· extend 
, ' , . ' I . ' : c • • • • • • , • • • • , ~ 

. over .. a large area tr<;'lrf :~shiang ·(JSAuk~ta) _i•iver in .. th'a· east· ·to 
. MabeQhkhola river in. ~be '.fes,t~ The eastern ex·tan·sidn' of: 'Coalfield . 

1 s up to GOabarf •and Borsaura .: mqe· um Blei river , anci the: •tri bu.ta.ry 

um ·Byti t ·r:i:ver ·flowing frdn ~est -to east fran the n·ortbe·m · bOUrldary 
,. 

of' tbe coalfield~ Exposures or 'e:eal are i'Ouila further north' near:: 
Nongjismlr vill,age ·ill tbE!. ~ Mawblei ·river se·ctiOil·~ ·;\lthol1gh,_ Mahesh­

khqla. ri·ver is the we~teril .b6unclfuoY of cod'field., -t~~reb)". ·coal .mine 

extends, .further we·st and is e~posed ~n tne ;pyndengru~_Balph~gram 

·area· ·and Shahlang c·68.lrield~· 

. ; 

The ~eSl. ~~anis ·are fOund in Tura""sandstane or. th~ lower 

to middle EQ9ene Age; whic~ · eve,rl.ain by Siju limestone and lfePiU 

shale. The most well exposed section ie ~ound in the_ area of Maw­

marin, Um Nongcbikoid stre·am' seotfont dther e:X!iosures -or: coal.'·is 

·als·o;maiDl:r round: in the areas or east Illion_j·oy area ·or· we·st Khasi 

·Hills region~ [ibe reser~es of coal around 'Borsaura: and ·WB.h ·,:a~·gah 

·. $.trealD, · Nongpiu and Nangjion: or.· the reP,:on are' a·lsti foUnd.· 
. . . .. - l .- . 
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The reserve of coal around Borsaura area is 2·.26 mil~on 

tannes • In the area. around Maheshkhola coal 0f 2 metres thicknes~ 

is exposed in Nongsbahl~g area, where its. reserve is est1mate4 

about 8 million tonnes. In the western part. borderin{!· with the area 

of Garo bills coal seams exposed continuously in the Um _Byti t river 

section fran south of Nongmen to Nongchikoid and also another expo­

sure is .found continuously fran north to south in the western part 

·of tb'e ·Um Tongk\lt village • The reserves of coal in this area· ar~ 

estimated at 2lf-.1. million· tonne$ •. · In Nongplu and Nongjion areas 

ranging :in thickness· fran 0 ·89m to 01 .S5'm are found w1 thin 35' metres 

ot formation and· its reser·ves or coal is estimat.ed at 20 million 
' - • • # 

tonnes .• Coal exposed in Wah Rangah streams is estimated. about 0.35' 

million tonnes. In the area of ~~fJDiaharu thickn~ss is exposed in 

the Um Mawblei section tbat estimated about 8 million tonnes. Near 

Ncn£jism1r an4 Rian~dim area another thickness seaJ;D 0t .o ~ 5'0 metres • 

Both of the regions are situated in the northern geom~rphio zone, 

it has reserve of about ~ .• lt-o million tonnes. The total reserves of 

these areas mentioned coal deposits cane to 60 •. 11 million tonnes. 

During the period 1980s, extraction' of coal was made from 

certain areas such· as Bersaura, Nongjion, Maheshkola., Bballang, 

Nongplu, Goabari and Non~ch1k01d. Coal mines of these areas are ex-

. tracted mostly by open cast methOd. This method in operaUOI1 of ·coal 

mine in these areas have therefore·, played a .very aigni'ffoant role 

to the local geomorphic t~ature$ or the area .• · Th·e activitte~ of 

mining in coal. reserves· has a drastic change in the surface -landforms o 

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



deposits have, been extraq_te4~ ~e. etf~qt~ .~ landfo~s 1~, due .t~ ' 
• ~ , , ' . , ' I 

tb~; me,~b04. of. operation~. ~Os1i of. th~ are.as beiJ)g put 1mder mining 
' '' ' I :• ' ; · , , 1 1 ' J ' , ,, 

of oaal an.d ~itt) the.growtb ~f.m1n1ng .a.Q~vities there is a vid.e 
' ' ' ' ; ' ' ; , 1 ~ ; 

1 
l : 1 . • , ; 1 : ,: :' ' ' ' ' I 

spread of .areas suffer frqm topograPb.i.oal. 4egraclats,.on. Virgin forest 
. . ,, . . .. " .. . . I· . . , , .. , ., . i ' ,, ' 

he;ve: been :c.lt!.ared .r~. ~;ning, purp~s~s~ defor;~stati;.Pil an.d s~l ~~gra-
.. ' ' .. ' ' ' '• ' ' ;j 

datiort. have, beo~e the most Qanrpcm, phenenena. S~f~oe landforms, 
. • ' • ' ' 1 . • ' ! . • • . ' . ~ . ' . . . ' ' . • . ' -~ / : : : ... ; ! ' 

therefore t1.ave,.b~et.l ,q.i~tur.bed. as ~).1 a~ dif)figurec;to Therefore, coal 
. • • - • • • • • ~ - :. t \ .. • ' ' • • • ' : '. ·, ' ! 

mining ppera:¢. on, in: wes1; .. Kha~i ~11~, plate a~ bas. created a v1 tal 
' , ' • • I, ' ' • ~ ' o ' : ' ' o ' I o 

impac:~. ·011 ~~d:f~s· an~ 1 ts. surrO\Ul.¥-ng gepmorpbolog1~~ picture.· 
• • !' .•• ' • ' ' • • ; : _:' ; !. . ' . 

wh~c.h.;ine,luq.es oountles.s des.polia.~on of deforestati<m as well as 
' ' • ' ~ ' ') ' : - ·• ', ' ' ' • ': ' ' : • I, 1 '' , , I' .: ~: : 

1 

' • • ·, • I ', I 

.surf.ao$. ~age ewing to landslide~; erosion and debr1~ fl~ which 
- . :. . .. . . . • " . · .•. ', ' • : .-. '_! . : 

~QUPY, it,l J-esha.pi.ng of; topo~a:Ph.;S.c~, d~pres:sit)ll espe~ially in sane 
. ·:·. 

whj,.ch also o.~use. ,to v~rious .. g(!QJDOJ;'p~ol.o~<?al degradation ,especially, 
. ' . . . . ' . ' . ' . ·,, . 

. the.mil')ing.op.era.tions.d,(;) n.ot have any scientific programme in extrac-
. . ' . ·_- ;. ' . • • ; ; • '.:. : ,. . 1- . ': . ' •. .' ':·' 

~t:i.G.n:S;_Of:ooal.il)' the P,latea~ regj,.<m of West Kh~$1 H~~ls district.~t 
' ' ' • ' I '; : 'I , 

is, therefore, striking that coal· mining of the area is ,:cme of the 

cause probleiJl t,n Q,i~fJl~a~on· or. th~ topegraphy sf the area. 
. ' ' . ' . . . 

SILLIMAN.ITE tUNING : .. . . ' .·: -: ··_: ... ' . . . : . 

:! '-~ · }·Y ;-" t ,,_, ! 

fO\tnd in Scmapaba.r ·area of the ncirtbern zone· of ge~orph'olOgioal· 

' ~r.orince of West 'Kba~i Hills .plateau ;region'. Sonapan·e:t;_ :hj about ... , 
' • ; ; ~!- : ~ ' . . . . 

Kilometres north from Nongstotn a district headq\farter·.· ·ail:1iinan1'te 
• j - ... 



deposit~ ~a· ··a~s.oe;i~·~d. wi:tti c~~ranCium; · qu~tz: ~i1umkn1 t·e ·Md·· · 
' . . ' ' . 

~ I ', . • • I " '; I ' t \ • I ' • ' ' I ' • ' I ~ • o ' ' t ~ ' I ' l ' ' ,, ' • • • ' ~ ' i ' : : . ' ... ' l • ' ! ', ' 

schists. ·:tt "&lad torins a: broa4 band that can be trao.ed disconia-' 
' I . • 

.. ~u01l~ii '~~r· t~~ ·area·. ·The, stl)4;manf te ~oup of; r~k~ .. occnu~. as·""··, 

detS:ehed remnants· over the older' ~eis~ie rlonrplelt: s~par.a~d .bY . 
. ~ • ' . I . . • ' ~ I ·; ,• ., . : . . t • • • 

angular UnCQnf.orrzii tyc. · 
' I 

• . • , • '' ' ' : •. : r • ; •• : .' 

'.: ··. ~· ,· .. · :: ~ The: ·m~jc>r stllitnantte bodlet:{are. small to ~od.erate sized· 
:l~hsk~· b~tily:. exo~edin·~' 1. ~etre· ae~oss~ ~i tb' the' ex~~.ptton .. of a. few 
• 1 • t • ~ l • ,• ,, 

0

, , ~:~ : • : ' 1 ' , , : \ • • t ' , l I ' ' : ' 1 ' ' ' ' 0 : , • : ' • • • ' • ' ' 

lenses in LaJ.mati: wbicb yield·s<l9e 4o~ooo tonnes ·or s~l.iimanite.· 
sucti :l~ns~~· ~e>·round.·· Ori1y-"!ri ·~e ~or'. two· cbther, af.e~s·!': :!he, r~st ot 

th~ ··(iepo~ift$ :~~·.:trt the· tiature: ef f·l~at: boulde~·S·•. The.-larg~st:·m·~~­
~fV~ ·a1iu:~Wte r1o~t -boUid~rs ttfurid :s0 far: are.repo~ted. ·t~'\~~ight 
300 ~ tOrines·~ Tn·a 'btgh ~1lumina and silica e'ontents Gf th:f:s deposi ~s 
·make this :mirieral a natural refractory ·material or great. c~ercial 

value.· It 1~· aiso ·import~t. to: ·m~nUOn. that tendon., warehouse .in 1'.9.22 

va~ s.n. ~ccidentlu. ·discover;r,, ;~h'en' ttl e.' eorrandum. mined; fr~ the.~~~: 
:6t'.west. Kbasf. Hill.s ·was··r~·d artd ·it was.· not quite '·t1ard.. Altho~~ · 

'the' '·sillinianite mines at ··senapahar 'have been operated' siribe len~ .. 
! ~ , . • .- I • • , • ' • ' ' ' , ' 1 

time by varioUs miriing ccinipanies and. agenclies, it was. a pity that 

J1·o ·a~r16us ass~ssni~nt, of tb~ · available· rese~ves ··or th.is· ~~~~ble 
in:i.nera.ls ·were undertaken. Already about. one and half lakb · tormes of 

. the' silllniani te has "been miried . so far. The pr0duet1 on of. sillime.ni te 

bas been rec~rded at. tb,e ~ning offi~e at· Sonapahar. The.· annual . . 
I,. •• '- ' . . . • . • . •• . • • • . '· •• - . • ', . "·_: • _ _:_ ,·_: . 

·. pr.Od.ub~ on .. recor(l .sQ.C?,'W;~. ·only s,inc~ . 19l;ID~ 8,1 to. 1991-92 "· Tbe prQduc~ 
, • _ .' ' , , , ' , ; , , , , , r , •• • , , ' , , 1 , , I ~ ' , . , .:. , · '. • ~ , • , . • , , 

· tion was· recOrded by 'the .Bbarat S1lllman1 te authority and they. are 
I • ' ' ' ' ! ' ' ' ' • • . ' I I • : .: . ' ' : ' '> • ; : : : : • ~. \. ' ' • ' • • ' ' ' : '·' •' : ' o ' ' • 

as . .fol16ws · ; 
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· Table . No • ~ · 4.: __ : 

... : ·. , , .. ~ ·~!W!li.l ?:tt~~.J;';J:El .. ffiODtTC~I(m . 

\·. ' 

1.98().;.81, 
:·\' 

1981~9?-

1982~83. 

198Jo..$lf. 
.·,,·I 
,1' ; • ..• 

1-9~85 
•. ·: j. "': •• 

1985'~86 
' ,·,I 

1-986-a?. 

198?•88 

1988-89 
'' . 

1989-90, 
' . ' 

1999•91 
<. • :I ' ~ 

1991'""92 . . ' . 
1 ,' ' ' l I '•. ,• - , I ~ ' • 

. . . '• . 

. -'"'! ,, • 

l ! ! ' . 

'! ·' , I ! 

' · Mil trio 'l'0Dries' ·. • · · 

a..,2;·a · 

~,232 .· 
3,838 

'' 

3,E363.. 
. .' 

3t?82 
' ' 

3,696 
I . 

3,6lt-8 ' 

3,646.· 
. . . 

3,61t-) 

3,;~2. 
'' 

2,0?5 

1 ,5'65"_ 
' • l 

.. 

. ·. . A t.1.me rna.y not be. far e»ff when one has to thflnk in terms 
• • ( : I ' , I ' ; 1 ~i (•~' , 

ot l>.~n.e!i.c~ation of the s1111man1 te-quartz schists available in 
.• I . ~: . ', : . ' I . :_ . ' ' : ' .' . I . 

plent1fu+ especiall;r;in Son~pahar and .its surroWlding. Sane Dlinor 
• : ' ' • • ', •. • • ' ; ' o I ' • '• ' _I ' • ' ~ • '' i : 1 ' :' ' ' : l ' ' ' • ' ' ' ' \ • ' : ' 1 ' '' ' 

s~ll#.rn~ te occuranoe bas been reported in Dapse-~oleg1r1 in Garo 
I ' ' • ~ ' ' : i I f 1 ' o I 

Hills. 
''•i.'' I.'': I '. ' ! 

. : ·, .. 
~ ' • I, • ' • • J ' ~ ' I ' 

From above annUal.· prOduc:ftions,- when dne 'looks at Sonapabar 
• ' • I • 

'. - . 

1mmed1~ately discerns a pity situa'tion that the· top'ograpby bas· been 
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P~ate No. 1 Si~Uraanite H1nin1 at Lalmat1, 
SCIIlaPabar 

Plate Ho. ~ Killalope• ~llimani te mining areas 
at Cll&kyn-A 
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00 
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very 'm:uch Eiisfigured and ·leaves· the landforms into large volume: 
' I ' 

0r -so~1f1Qati (;ls •. Tba hii1s ·<:U}d plateaus· have been very. much 
. ' ... ' ... 
d:i,atrirb~.d · d,ue. to the .open cast ·method· of ~lUrnani te mining~ 

; ·• • • ', • <, ._ •' 'I • t ' l 

' ~ ~ . ,. ' 

, .. -. ::. · '. , ··.The plate.au and hill slopes are min.ed by the help of 

maobi~es. like. bull-dO:aers and scrappers, Sl·OP~ jj'ailure and land-

s.Ud:~.~ are the .·eoimnon -pbencmena in· th'e ·*a a~ .~aj or portion of tb'e 
·: ' ''i 

are-a in· S6n.apahar vas· thiokl7 .fores·t· cover·. These forest covers 

we.rij: :~elled for the mining. of· Si'lli'mani te. ·. Th~~~fo~e, soil erosion 

is ·anbanoed. and increase Wi··tb the hea1ry raintSl.i especially in 
. : ..... , .'. . . ' ' ' 

summer ·season. Large· amoUl'l·t,·of miae· waste and bqulders'·are removed 
. . . 

and: exposed which directly ·leads to · geomorphologi,oal de spoliation 
. ' ' 

in these looali ties. The' uitimate result is masoree of the steep·. 

slope~ -whiob' 'was once having thick. ·grewth of beautiful trees and 
' ' 

bartitio~s. The topography:or the· a:rea.is totally altered becoming 
.. · .. . ( ) . . ' . ' . : . 

W'lsui ~ab~e ,for any agricultUre. activities. Due to unscientific ex-
tr.ao,u.~···of: sii.li~arii.t~,' tbe· 'l'o~:~ ;topog;aph; has·· been. very much 

di.~turbed, as ·.1 t is seen in • 'the :Plate No. ·1, _2, 3 and 4. 

' .. 

The ·activities ·of sillimanite mining in tb.e- area of sona-
• ~ ~ ,' I ' ' I ' ' : I -• ' ' ' • • • 

,,. ' 

pahar reyealed a· dras~c change in the, ·~:urface .of landf~rms. :r:ov 
' . . ' . . . . . . . ' ~ 

'I . ,: ; . • ' ' 

. saii 'i-s wasbe'd 'away and. the steep slopes of the .area' have more v:l.go-
. : ' . . . . ' . . •: . . . 

rous ·Soil erosion·. Large mliliber of ~rees ~ere cut Of'f f·or mining· 
..... 

purpo~es .• Theref.ore, · de-forestati~ and· geanor·phological degradation 
•• 

·are· ·the main result ill resh~ping the. iandfqrms. of 'the area around 
. . . . ' . . .. ' 

Sonapahar. Mln,ing autbor~ties s·o ~ar have not taken· any measure 
; '. 
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aoout: the. d.e·vel'oping. of. wa·s.te. materials', in th.e· ~ea• ·Al thO}lgh, 

prOd.uction: is' :gone. down ·rrotn ·time to time,· but th1~. dep.ends. perhaps 

. ~·. the · r.:e qU::.remen t of ·.si·ll!man1 te •. · 

This i:s. on.e of .the ~mo~t irilprwtan~. mineral. fo~C:1: 111- the 

m'os·t. ·eoutbern .. ·ao:ne of.· West· Khas.i ·Bills pla't;eau ~~g1on~·. I:t is on.e 

ef · tbe· mineral. that bas· been ·reocntly,,put ,.und:er ~xplQitat.ion .: San~ 

stone~:.ty:pe· :Uran;ium .depositS .represent ·one Of the Ol;'e. ~ypes and; c·~~ 

stitute: ~;·maj.er ·.uranium res~e Of the whole. C?UD~ry~. A. 11 ttle 

account· ,of ~sandstone-type uranium is· known about :i. ts deposit :the.:t 
I ' . • • • <..1 . . . . .: ' .. ' . ' 

is round in .:Domiasiat area, .84· KM rrcm I4ongst<!>~r:t a diatnct head-

quarter·o Sandstone• type· uranium is located in the sou the~ borq.~r. 
I ' '• 

of CentJ:al.:plateau and east~rn extremitY' of· southern aone. 

, Explorati.on or utanitim in the Upper Cre:ta.ceous. f·fa."laci~k 

sand$·tone. al¢ng, the southern fringe· oil tt-e V/es:t Kha~i Htlls district 

wl11cb ·has led to tbe disooveq .or ~andstone-rtype ~anium deposit 

atDcmiasia.t. Tbis.dep'esitis le.l'gest·of its type,in ~ndia •. Inte~~i_ye 
' .. ' 

exploration~ by the At·amic Mineral DH'ision of the Department of 
' ' • - I 1,- ... 

J\tdni:~ Energy, ·Gove:rnment of India to locate· the. oeeurance of uranium 
' . .. ... . ' - . ' ., 

·~e;>:osits: wbic.h. commenced during -the; seventies. Follow up. the ci~tails 

.·in. i:nves~tigations inalu9,ing ·evaluation. 04 dril;1.1.ng .has. l~d .to .the. 

:dia.covery of ~ ·m·aj or. sands~ori~typ~ .uran:J..~· 4epqa1 t in -the EJ.re~. Gf 

'~DOOJ:i.~si·at wtli.cb ~s the large~t so f~ ·.knoWn ·~n ,the country .• 
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' 
In brief', geological. s.tructure or uranil1Jll at Pan1a~1at 

is ·the Upper Cretaceous Mabadek ft:>rmat1on which a.re daninan.tly. c .. ~-
. . . ' . . - , . • . I 

posed at gray immature clay band~~ These directly averlle the Pre­

cambrian basement. During 1.989-90, significant operation of drilling 

were put up at Phot-Kilung, Pbot Rangam, Pyrnotbri and Phot Umla 

area. ·During this time-~. according to the .Atcmic Energy Division 
• ',, ; ' l :·, 0 ,' '• 

0 
I • • , ' ' 0 

"' 
0 

,, L ,, 

saniples' ··at vertieaf· ·taces. ex-posed al~g the bank 'and n'al~ ()f 'Pbot 
. ' . . '. . ·, ... 

. ' ·. . : . .~ ' ' . . ' ' ' •· : ~ • • ' . . . . . . . . . '. I . ' . . , ' 

··Ki:lun·g, Railgam··and·· other looa:Mties. ·gave 'en·coura:ging·$fld' put a oon-

:.; sis tent. reSV:lt .:of :tbis ·type ··dr ·mirtera.l• · Petrograpbi·c ~~c(inin~ra-

.· ··logie_~· studies'>have )indicated that the b"ost rock. f'or \iranium min~ 
'. . ' ' . : 

': rellzation is ari .immatul'ei or . t"eldspathi'c ·quarty aren+ te_.:r .. '· :· 
. ' ... · .. 

: . . .~ .. ' 

The rugged natur·e or· terr8in or" ·tbe s6uttierri·· zone however 
' . ' . ' 

. was· once ... thic~ly ror·este~ -anQ: elept',ari t menace, · togethe~: W1 th · laolt 

:of pr,Qper. ·road;. hamper.ed· a. de·tatle(l f6llOi(l UP 9XP.lOrati en . of .uranium 
. ' ' . . ., 

in til~· area~ _;~be delineati·on' of '\U'apil~ at ·Domi!lsiat are:a by dril• 

ling operation· s¢ ·far atfeQ.ted. a great. change in the ge_pmarphologioal 

·oharacteristi.c.a· of· the area· •. Fore·st; ·were ·c1¢.a.re:d .for ·roads: and. mining 
' > ' •: '' 0 • ' I' ' ' ' ' ! • • :: ' 

, · :. ar~ . the ·~omn:ion ... ph:enCl>meria•., ·Top so1.1· is exposed· .and :e;xte'nsiv~· mine waste 

have peen: dumped •. The· stable' profil~s-. of 'slopes ·of . the . seuthern face 

.of. the plateau :b!:J.ve ·oeen ·highly ·disturbed due! t9 extraction ··of the 

... (!~posit of. sa.hdstone"!"·cype' urani·uaf •. 1\t· the. environmental· balanced, . . . . - . ' 

··· how 'far· uranium. w0uld· affects· could not be lriea:sured in ·thi~s study, 

. since it. :1.~ also. the tie'( mining started" in the" ~egidn: •. 

. ' 

: .ln .ttlis, area ope c·~ conclude tha't; the :toea~ ·~opography 
. . 

is highly di~·turbed es·pe·cially due to road construction th:rougb out 
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the region. Large BJDount hoi[~ debris and .soil has been washed away • 

Despoliation: :1~· ~igti ~sp~~i~lt 1~ the mining 'area~; Tillis lOCSU ':Land-
. ' 

-form's. ··have be~rt ~~ry m~oh d.isfi!Ur.~d. i·n . the surr6linding :Of D~laaiat 
and ,i,ts '·adj~i~ing ar~~s. Neveftb~les~·, :scenario of Iandf6rnrs have;. 

.. . • ( ' i ,· ' . ' ~ : 

' been hampered a' 'great change .. 
:...: .·' 

• ~ '; " l J . . -:. 
' ' . ! '. 

. ,, • , ,;. , . • ~ i : ~ , I • • '·, :: i ' '~' ~ ·. !_ ; ; 
1 

• • : ' : ' • ~ : • , ; ~ - • , • • , ' , , ; , ' ,, , 

~esid~s· co~; -~illimani te, sands.tone~tne. urar1ium .arid 
. ·. ',. 

li~estOne "is 8J.so 'One ef th·~ ~ineral. that is abun·d~tly deposited: 

in . the 'pla~au .regio~ .-of ~est. Kha~ Hills.~ Id~~:sto~e- .ls 'depo~ited'.-
' ; . ' . : . ' ',. . · .. :, ; ! :·':· .. ·. . . ' ... ; . ; ,•,., .: 

. in .the most .s.outhern slope .o~ the plateau• ·Rti).g1en81ly, · 1-~. can b~ 

s~d that "a :fairly contt~uou~- ;'belt' ~~n~ng r'ight'' ft~ ~~s·t~rn ericr··· 
' •' ' I 

bard~red ~tb · E~st. Qaio~ Hi lis· and .follow east;ard to.; 1 th'e -~art ·of 
' ' ' 

J"a.intia Hills• ~be limestone ~;Jection· is mostly found. in the area of 

Ranikor,, Nongkulang .and Rborlj oy •. Unfortunately, ·no ~stimates 6r' · · 
, I 

limestone :r~se~ve~ ar_e availabl~. Although, limestone deposit in 
. ··- . ' .• '· ·! . 

We.st KhaSi ij:ills is very thin ·in comparison to tbe ·$sst Khasi Hiil.s o 

.. :. . 

I ; ' ' 

'' ~mestC?Jle. ot Wes.t Khasi Hills belor)g' to' the·· BYlhe't 'iim~ 
st·an~. BQd. 'oo.cur Q~lo~ th~· ~~al .bearing. san~stone~- :It. 1·~. ~or.th 'no~in·g· 

• r j , ' '• 'I 1 1,'•• ''' 

that the quarring- of limestone in the part or southern· slope «?r West 
• • I • ; ~ • j I . . . 

Kbasi Hills is yet to start.· No detail studi b·as been carri_~·d:·:~t 
: . . . ' . . . . ' . . :- . . . : . ; . ' : . : ,·. . \ ' , . . ~ .. . . 

so tar • Thus, limestone Qf West Khasi Hills remains as a naturai 
. '. . . ; ' . . . . ' . ,. . ' . . . ' . ' .. . ··. . 

. . . . ' . . . . . ' . . . ~ 

. resources of the distrtc.t-_sinoe no operation has started. 
. l '\ : .· 

. rt: i's 'very diffi.cult ·to make ~en accurate '.$.stittiat_e· of 
' ' 

resourd~s availab111 ty in· tbe· :region •. · 
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,.. • • ,.. • ; ' ! ~ ; • • • . ; - • : I . , 
i· . 

' ' ·.' 

,, ! • t ,· I '"1 

: '· '. Th'e· plateau regicm or'west 'l<hasi .Hills_ ~8 the west~rti.' .. 
' • • • • • ' '~ • +, 1 ' • I t I . . '• . . : . . . I- i j • • ; \ 

part·: of Meghalaya tbat eanpr!$es the three ge~orph.Qlogical P.r~. 
• I : • • <'\ ! , ~~ ' ' ' \ ' 

vince~· -a~f mentioned ear.lier ~ ')fl_iling acti v1 ties have th~refor~ 
I ! 1 • '• I '- ~. ' 

0 

brought a great change in th~. landforms of the ar~a espeo~ ally 
: • ~ • ' ' •:, • ~ • : •, • > ' • ' ' ~ ·~ : > • , j ' 1 ' : • ' ' > ' ,. • •' I • • • ' ': : ' > ' \ > 

t.he l;lli~ng areas~:It'aen.ot·e·s to·l'and de$po~aUon. 1~. the area, thus, 

the:·pro~lem ·or· despo~atton':i~--tbe·.·~~a tieoeme -~e~Y.'tmpor~~t· -~s ··. 
• .· • '' ~ : .·: ·,~ ', ~ • , • • ,· , : ' : ' , ' : '• ' • . , ·: . ' ., • '·' , .. • \ ' • •\ ~ ; • It' ' ; : I '\ • ' • ·. ·; '' ·:· . 

olq, :is' rniriing-'j.tself,· thou~h .1·~~· severity _'a~~ extent are relatively 

.reo.ent phen·omeiia•·. : 

Literally,, desp·oli~ti·on in' the _study area denotes spoi­

ling.:of· la.hdseape ·~eatures:: J\ll the human act1v1tie.s.'which oa.use. 

d~spGliation~- mfiling _acti~U~~- i~ :t.h~ ·most; destr~cttve. It has 
. •·· '.' ' . . 

! ' ' 'I 

·arrecte4--the whole ·eoQ.isY.s.tern~~ · ttlat is plants,. soil. and water..· 

M:l~ing .des:p~li~~on in riiin~~'g 'ar,~a· of Wee~. Khasi .-H~ll:~-1-s oniy in . 
. . . - . ' . ' 

. the form of .surf'ao·e min1n.g, .i .• eo, _epen ~ast mining.· The environm~nt 

is: in ~ ,great. ·stress 'ot1 globtd .sca.le m .. ac_ommt of r~thless ~xploi-. 
• • ' . . . ,c' 

tation of. natural re.soUr:o~-;. ·~eref~e,' the area of de~p-ollation .is 
. . . ' . . . ' . 

'' 

' ·., . : ,., . 

·-· .. Tpe .. plateau regiOn of. We_s't I<hasi H.t lls di.strict is bound 

to·· suffer frooi m~nl~g despoliation~ ·But th~ m·agni tude. ~f thi~ problem 

have bsc.ane alarming in- ~ast: f~w'~_ye_are sin~f3 mining, operatJ.cns star­

ted in the eegion •.. The· presel'lt s.i tuation of the plateau is therefore 
! ' ' ' , 1 ' I ' ' , ~ , 

·is: due to l~g~ s·ca;a.e ·mining opere:ti·on. tha.t. has affeot~d the land-

sQ ape topography. 
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P.A.TTERN mt DEBPOLUTION: iN· WBST BRAs!· HILLS MJ:kma AJlEA a. 
'' • I ' J' • • • ' • •' ; I ' • 

. ' 

'The m·agm..t~de ot- ·~ning. d~spoli~tion.ie: no~ ~-~to;rm" in:· 

. ., - the· tegion :or·.mintn·g.·. It var~.e·s. siS:grnficantly·_fr:~ ~-e ;i.~a:l.{ty> 
J • ' ' ' • ' ' ... • 

t'o. anG>tber ·,and·. !ran -one· -~yp:~ of JDining. to .the otb(:lr depending upon 
' •• j ' • • • ' : ,' ••• • .., . . 

the: type· ot mining oper=a.~on anq as .we_ll as, mi~e:ral .d~posi ts,o On 
.. ' . . . . . ' .. : '. . ' . \, \: ,, ' ' ' 

·-tba bans· o.f .the:, de.apoU.ati.on __ ii'l', ~Er, area,. :thre'e· ~~~egq~i;e~ _or . .. 
. • • • '\ • . ' . • • • ' ~ . • J 

:d.espo~ati:~ :have .be~en ~dEm:tft'ieci_'and·;,th~y ·f;U"e .·a.~. f~~lpw_s. i 

; : . \.' 

· ·4. · Ate a of severe :des-pf311a.-tion·11 . and 

'3! Area or' ~ttld.er'atA.despol!a.tion. 

, lor' 'the ·plateau regi'on~ tbe' m·ost' ~xt.eneive I depesits a~e' those• of coal 

and. siilfmanite. · Aga:!'n ·despoliati·on is great. on''the mining of s1111. 
' . ' I 

. m;anite ·so·r~r.· S:tl.limaniter ·1s· a very old enterprise· in this regicm, 

lt is' also one ·or· the· oldest~mining· actiVity· in· the area,. Sill.im~ 
'' . . . ' . ·. I . . 

~i.te mining· was· started ·iuring the 1·922·.;.· Similarly· ·the: srea -of• .s,.lli-

. m:ah'tte. Iliinihg ·desi>olia.tion ·has' spread not enly in the, p·e;st tmt .it 
' • ) I . ' ' •'' I •' ~ ' \ , ' ; ' 

~ 1 s.· also in th~ preeeint pasto Despcli atilon in s!ll1man1 te mine has 
.. 

a ·remarkably .canplioated. character, primarily on account of what has 

been. seen dhTin.g. ·the field investigation •. It b'es been· grouped .-into 

.. ·:. ~~e~ ·~rea ·of· a' very severe· ·despou.·au em ·"rhtch :Ls :unmatched in the. . , . 
' . 

' . : ~~'gibn as a Whole. Th'~ m·agni tude' of: surface despoliation. on-. a0coun.t 

· of ~.ri11n1ng of ·si'lliman1 te which has ·beoc.ma a complex· problem in ¢is­

. fi'guring of lc::>eal to-pography 0 In . sane. ar~as of. sillimanite mining 
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, • .'I !. 

-~t sonapa.h~·. SevePe- despoliation mainly'··result rr~ an· expansion' 

.0f mining a:raas. and, tbe .. adoP.tat:i.on of. l~·g~· soale·-opel;l c.ast. minj.n:g 

in, recent. ,ye·a.rs~·<Tl'le, &UlTP:QJ:l¢lng, AJ"eas as, a whole ar.e~:P.~ssif?g, tb1'bugb 
,. ' . 

a. ·Ph,S.se- .of bOQm, 1~, minin~··ao.'U~ .. t1~s;, ~e increase· o~ produot1.Qn. ~s 

necessarily mean:s increa.se. 1n: QPe4.-;c_as~ .a.rld t;tlis res~lted· ~o .. l~ge 
•· ' ' . ' ' I ',: ,· ."( 

I .... 

. . , 

.Itt·the area of severe d.espo;lia-tion of the s1111man1 te 
I ' ' ' ,r •" '• ', , • • • : • 

1
, :< '' 1 , , I 

mining· at f)Qtla'pahar; pl.ant ·lite· is highly affected, hill slopes· and 
' , ' '- • I ' I , ' ' , \ 

1 
1 , 

1 
, , ' 

plateau being· bulldozed and sera.pped G)ff huge amount of waste mate-
• ,, ·. • I ' . , ,' ' ''' : ; 

r1also .A, huge 8Jllount. of ~ebr1s. ~s. allo:we.d t.o ro~l down· the valley 
I, ' ·,: • ' • l • ' • ' ' ' ' ' ,, ' • \ ( • 

. slope)i. t~at .. ~cieelera~ng _the, p~~e.~s. o~ ~:r·o¢:-on;o. l,3ec~use of. the , 

_ rugge~ ~.OP08J' ;a.phy of: the ~e!:lt .. fJ~~p. $lO.Pe.s, and ;rugged .terrain,, t\'1~ _ 
. . . ' .. . . . . . . . . . . . . 

. ·e~~avated. m.a.terial. 1-:1 ea~ily rol,e_ ~Own: tb,e· E:Jl.~P.~s .•. ,Th?. top soil .. ·. · 
• • • • . .. • I I 

ero$.1op. is .a ·very can~on:. ph~n(Jilen_op •: The. result ~s resh~ping or the 
' ' o I ' ' >: o I, I 

· .lOcal ,t9:pogr:~pby ge_l)e,rated. a lt:tr~ VQl\mle 9f d_e~~~. an.d disruP,ti:on:: ... 

· ~f · stQ"faee "¥8t~r. c~ann¢lrs 

·. ··. .. ..· .. It .is al~o. not only .affected tbe ·eenfiguration ~f land-
, , • l , , •

1 
, 1 ; ' '

1 
' , I ':i' 

s(}ape· bl.lt a.ls.o ·lead tQ total dis,ru:Pti.on of .the e·cologic;tal balance 
• • ' ' ' • • ~ ' • ' ' ~ ' • J I ' ! I '. : ' ' ' ' I I : • I 

' . 
. a!f'Ej<)j;ing the .qll:ali ty of .air and ,.rat_er:~ . ~b.us,. landsurrac() .have becane 

· · very· .much .d.~ spoliated·~ S1111~anl ~e. rrd:ning .and th.~r _aotiyi ties,. be_cane 
. ' . . . . . . . . . . \ . . . ' ' ' . ' ' . . : ' : ·~ .. ! i ·~ • 

. the m·ost destrueti ve .. by:. neavy. open o.a~t .mining which -has ripped. ,apart 
• • .. , • I , , • < • , ' ' , I , 

0 
I J I 

0 
', 0 J 1 , 0 >~ 

.· · tb~ .. s.urface, mutilate.C\ .the terrain and ereated ar.t1.fio1.al hills and 
0 ' , , ' o I ' I I ' 

0
' \- " " '• J, 

· ri:dges in.· most,. of the coal Iliining areas~ 
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2. Area of severe despoliation :- The area. or severe 

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

·area has just sttU"ted in the recent years. Coal mining areas have~ 

been very much disturbed due to large scale deforestatlano Severe 
' ' 

despoliation are found in coal· fi~lds or Langrin, Nongc~ikoid, 

~ongpiu; Nongjion, Borsaur~ an~ Nongkulang areas. Coal extraction 

results t0 'carifioation and ugly topographical features. Coal is 

extracted by the open cast method and as well as contour strip 

mining in which huge dumps of loose rubbles, b'aulders and stone _ 

pieces are made .• Th~se areas high affected the ele~ing o~ valuable 

trees. of oanmercially important. As number of coal mines increased. 

the forest cover is also indiscriminately reduced. 

The problem is or deforestation and soil dagradation .0f 

local landsurfaces .• Tbes~ coal mining areas have prwght their 0Wil 

localities into a great problem of ~evere despoliation which involves 

a drastic cbange in the topographical as well as scenery of the · areao 

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

but it ·has been oocuring very canmonly. 

The rugged topography, uneven terrain and abrupt slope 

gravity are the characteristic features or the whole region, this 

has resulted to an accelerated s~l degradation. The centinuou·s coal 

mining in the region also resulted in~o permanent instability or 

most or the coal· mines and its looali ties. The heavy rainfau have 



72 

also_. added: to e~os:i.opa·l· .:h~Bl.'~S since the ·_ste~p sl~p~S- ~e-'big~l;y 

s.u~c~pt:L\lle :_to ·er:~sion: and, i~d.slide~. The~ero~e··ooal ~nin·g· ~; 
- • ,. ' : I , . ~ I ~ . , - , : / ' . , .. ' ' . , .• : ' -t • \ ,' I . ... ' • ' ' " 

, the plateau region of west Hhas1 _Hills bave· become tbE:l severe ··:1 
. ' . . - . . . . .• \ ~ 

li_ : '.: : '. • '· . 

.. area of desp.oliation • 
. " . - .. : 

., .+-

l 
I 

, Coal· mining ar.~ae .taas. adversely _chw.:ageq. the. t9pograpt!i-
__ . . . ·: . . . .. . .. \- ; ... '• - . ,. '•' 

e.al featur.e .of :the region, _reads- b.ave; ,been co~structa.d ~hroug_hout 
. . . ·- . t .. · . - • . '·." .. •'' .. • '... . • . . . . - ' 

. ~be 1'14~_ng areas, large aqie.u,nt .. 9f PlBJ'lts. have. been ~,ut. C?ff. tor: 1 . . 
- . ) . . . . . . . ' ' ·' . . - - . ~ . ' - . ' - . . 

th~_min~~g which direc~ly lead,.to land.d~spoUa.tioJhr., .. Tber_~fore,; 1 . . -. . "' . . . . ' . . . - . . - . -; 1 ' 
,l_oc~ .,t.9PQ~aph~cal features have. b.e.en "{.err much d1sf1gure.4. an~J ~eo .. ' . . . . . . . . . . . ' . . - ·. -- . .. . . . . ' ·--~ i' . 
t.urbed vblltQb play a v~ry: s.1_gn1fieant role to tbe study, ~f re~o~~ 

, 1 • ' • • • • '.,. _,' ' • ' • , ' , • ' ' I • , • ' , • • • 
1 

' 1• '• i , '' • ' ~ , ' ' ' 

I 

_georporJ?ho_logy. Ae.s~he.titl ~ge_ d~e to ~sf1gurat1on. of landscape _ 

ad.v.erseq atfect~d .the re.creational. va.l;ue .. of to_e re~o,n as a whole. 

Thus, landforms have been: :very. much reshaped to a. ve~y large scale 
. -. . . . -· . . . ' '. ·- . 

. esp~ciall.y in sqme of the.~e areas. In Bor~aura, very much soil.·. - . . . . . , . . . ' - . .1 

.degradation is caused o.ue. t,o c~a.l mining, tha~ bas ~ltimately l~ad 

:to. a severe despoliatJ.: on of land. 

The suns~c1enc:e of .la,ndslll!faces over ~t~e .. mines of ·~any 

Pl,aces _is thi res:ul:t. Qf \lllS.Ci_entific praqti.ce~ o :1. r_elati y-ely sl~~ 
,. 

pro.c.e$s exten<Ung pver de.cad,es, t.he subsidence eventually ).eads·; to 
•• • ' . ' • • . ' .• . ', l·, • .• ' •. . ' . . '.· . • • .· . 

.. a .lan,d .d.esp()l1at1cm.• The soil likewi-se contain minerals that. or1J 
weathering are in a crushed state, the weathering and productiq~ 
of pollutants takes place at a much faster rate. 

"./. 

3· A,reas of Mod.srate Despoliation : The area of mode-
l . . • ·. ~ 

• . ~ . 'I : I 

rate despoliation are localised in oecurance and associated with 

ei tber sharp mining or manual quarrying. Sandstone-type uranium) 



mj.lU.ng: ·are' tbe. good. ex:amples: or· the' areas· of mOderate·· de'sppl:iati"on. t 
• l . . • -~ 

The·· despoliation· is c·a:us·ed · 1718inl.l by .drilUng metbOQ.. Sandstone+ ~ 

type ur:aijium is. lnined· by:- vertJ.eal drillin·g .. me·tn·od, ·where· huge·. ; 
. . ., . . .. . ) 

amount ot ·s·blld. waste· are being desposed. Surface landforms bec_OII1e 

de spoliated mostly on tbe p~·t ~ the surr~und:i.ng mining· face. ·~b1s . 

area of tbe- s'andston'e~Jtype' uranium ;c·oirstituted cmrstant ·di'sfig-uf~. ,. 

1 
11 

tb~ : area' .'of. umuu. um: are· . c'overe d wi tb·· thick forest 'and· l due . to· tbi s . ~ 
~ 

tdningt f1o~·a o'f-· tbe·_.'area· is~ r~moved; wbicn;·ultimate'ty. leads' t·cf_rop t 
sqll: de'grad.~Uolh' The·: proce·sse~~ 'of \ll'OOiUII( mining reve-aled. a dr~s--; I 

i 
4.c··,-Ciespolif3it1.6J:l of the .top: soil which' .1~ being· pushed- aowrt'· slQpe· 

' cre.'ated 1rrt'o er;osiopal acceleration. Ugl¥ _t·opogtapby_· bas- see~ a~ ·· . 
I, 

D:_~asi,.at wbe~e big boUlders· we_re· ro.mov¢41-- on· accOllrit .of tbe mining;-: 

llu:it!· · ~-9tm~·- ;:,f ·soil is: wasbeQ:· .esp·$c18lly- by: ralil w~ter. stream~;:· 
I 

. . . . ., .,, 'I 
• ,1 f1 

Despoliation is moderate in this area because of e1,~ben 
. . . j 

sharp mining or modest scale of semimecbanised. Muob l9calised t 
• , : • ' ., : ; ' •. ~ , • ' ' ' ' I • ' • ' , , 

1 1 ' ' • ' ' , ' • • • , • • • , , l . : , ; 
1 

, 

despellation bas resu1ted fran mining and quarrying o+ mineral 
• ' •~ • ' (: • • ' " ', •' I : ' ' • I ' • ., t• • ', • • ' • 

waste. Thus, mining despoliation is goin'g on _unabl!'-ted tbroughou~ 
' ' - ' . . ... l. . \ : ' .. ; :· . ·. . . . . . . J • ~ • • • ·' • • • • 

tbe plateau r~gi~ of West Kpasi Hills distri~t especially tbe 
... ' • • j r, • : ! • • • ~ • ~ • '"" ' r . .~. :_ . ' ' • . ! ' .: : • . • . . :· 1 

' • --~-

sandston~- type uranium mining. In~en~1ficat1on of uranium min~g 
', .- ._ . ~ { : "(" . : ' ' : . . . : . ~· ' : : . '. . ~ ~ , i . ;, . . .. } . . . , , , , '·. .. :i , I 

t 
bas .further expanded tbe areas o.f mod~rate despoliation. Tbe eon-

. ... • . ' : ~ ~ ·, ! • . ' ' t~ . . . : . ' .. ' . . . ·: . . . . : . ' : . ' . .. , 

struct;l.on of. roads over an uneven ami rugged. topography of DOmia- · 

siat wtl:kcb ·involves blasting of_ buge boulders. Road oenstruot1.6n · 
. . . : . . 

s?read bea~ward througout tbe areas, hence, soil· and veget~tional 
',f J 
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.c·ov.er is bigbl.Y'.ciis.turbed.:t.n·most of,tbe area of uranium mining 

.of. the plateau region. 
. : . ~ . 

t i-' . . . - . . ·-
Despoiiatton is a regional problem, 1 t occurs 

'· . . ·. . . ,. . ' ' ·.· 

vbenver minerals and rocks are extracted en account ot mining.· 
. ' .·· . . . . .. . . ' . ~ . ' . --

.Consequently, PlJ.blic concern for restoration is bolDld to emerae 
: ~ . 1 1 ' • ·• • • , ,, , .- . 

sooner or later. While sane take a noUce of· Zhe problems at an 
. '. .. . . . ' . . . :. . ' . 

. early sta&es, "otber reaused 'tile 'W.s&ncy ot 'res'tor~ti·on vbe~ 
·despoliation begins to affect soc18i and econom1.o Vi tall~ and 

'. . . . . . 

: as veU topography aile{ e~~ranmental oalanoa·.· But·, ·.tb8 problem. 

· ot inillin~· despoliation in this partieular reg1ozf of West Kha.'si· 

. Bills· seams yet to put any restor aU on programme. It .bas ·bean · 

. r-e~t ·MS.entitically studied and therefore most of the mining areas. 
( - -j .. . 

, ·~~.areas Of d~spoJiatton have become a complicated. PrOblems . . 
' ' 

reveallns . a dramatic . and drastic despoliations especially on land 

and Plant life. However, larae area of the mining may imvolves 

in a geogr$p~Qe.l context. and extent, 1 ts land resourQe is nei tber 

infinite nor· putting even a sample recovera.bl~ processes. On. the 

. o.ttler band landforms. ~e gradually being reduced and even dimi"!" 
·' 

nisb~d .vitb the .srowtb of.- .. ~ning act1v1~t;l.~s .f:Ul~ its UJlSCienU,fic 

. proje.ct~ -consid.ering the unsc1ent1t1e D;lining tbe vbole geomorpbO.: 
~ ·~- . 

log1oal· _picture bas not- on).y", ct:u~ng~4 but also lett a ne~ativa 

berit~ge .~o tbe pr~sent gene~atlon •. · 
. - . ·. 

Tt,Jus, because none of the despollatad areas bas been 
' -

r~claimed nor r~generat1ng 1 ts ovn loss of vegetations and soil 
,· 
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as well as other'·enviranmental degradation·. Therefore the plateau 

region of west IQlaSi Hi:l-ls district ~s ~t very mucb important 
. . 

and these· mirU.ng areas· plq a vi tal rol.e which 8ff~ot geomorpbO!-

logioal character to countless arnciunt and tbe quantum of despo-
' 11at1on can not be in any estimat:lons. 

• I. 

· T.her~tore_, the -use of technology in mining is directly 

or indirectly- related to the, ge(JJ)orphic cbaracter1~t1o wh1cb 
. . '· ' 

includes the., intensity of work _and energy in mining· processes., 

. /" .~ 

.. It would be: useful to take. a lQok at the techn()logy used in mining 

which. revealed ~ great change i~ the landsurfaces and landform 

formations. Considering the geomorphic regions m:. west Kbasi Hills. 

the above natural. resources available revealed a vi tal problems 

in the geomorphology of the region. 

· The magnitude and. signi.fieance of the above mentioned 

interactions on geanorpbol.,ogy of the region depends mainly on the .. 

scale and concentration -~ minerals where miriing programme is 1n 

a COl1junct1on with the topography of the area .• Tberetore, m1n1g.g · 

processes viewed in the context of local geomorphology into a 

drastic changes in land, air and water. It i$ a grim of reality 

that the process· of mining is interacts w1 th the landform features 

in .. sueb a remote areas like west ,Kbasi Hills plateau which bas 

affected. a yast tracts of landforms in tbe region. 

1. Thurnbury, W-.• D. · (1·9~ : Principles of Geomorpbolo.SJ 
2 .• Sinha, :a .• K. (1-9'7;) a An Introduction to GeologyJ. Formation of 

mineral d.~ppsit, PPoa;~ · . 
3· Gregory Cedric,E.(1980): A Concise History of Mining. 
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I· 

~L"lG ACTIJITlES .AJ!P ITS IMPA~ ON L@JDFORNS - ' . ' ' . . 

, Througbeut the history of mankind, mining bas been 

playins 1 ts ·significant role all over .. tbe world,- so much that 
. . 

various· periods have been kncM\ by the names of minerals domi• 

nating tbe · scene during tbe peri_cds. One can see the presence 
.. : ' ': .... 

ot mining act1 vi ties in ancient times and till· the modern· times· 
, . . : ' . : . • ' , . ' , • ! ' . ' ~ . . . : ' . . : ' ' < ' ~ • ' ', I . ' ' . ~ l ' , 

it bas been playing 1 ts significant role at several places •. A 
I ' , , ~ , 1 ' • ' ' • • ; • • • 

mine is therefore understood as a processes of excavating the 
: ' ' . ' . . . . . \ . 

eartt) surface fer the purpos~ of extracting useful· mineral.s, 

such a mine could be established on tbe surface of the earth 

where abundant minerals are. found .• Therefore, mining and its 

processes of extracting the minerals of the earth constitutes 

mainly to the benefit of m_ankind. It is very important to be 

noted that whenever tbere is mining there is also an. impact or 
1 effects on environmental landforms., 

' Mineral commodities are therefore Pfod~ced ei tner .by 

open cas.t or undergro\Uld m.11'11ng and bottJ· these_ methods or opera­

tions prOduce ~verse t~pograp~calimpacts. · Tbe magnitude~: and 

significance of the ab_ove· m~ntioned methods of mining. ett·eets·. 

the landforms, and 1 t either depends: mainly', on tbe. types of m1ne, 
. . 2 

scale and concentration ot its operational activJ.Ues., 
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•. .'.I . . I 

"The impact an!=]. Ufects on local l81ldsca:Pe. involved 
, , ~ . I , ' . ', , . I . , , ' 

before the ~ommencetneJl~ or tbe operation. It is also ·vortb- · 
. . 

noting that .. m~t. of the 1mpac_t and. effects involved firstly 

to .the forest resoUrces eXisting in the area ot operations ·:anCl 

seeemdly On tbe 'types ·~ soil .structure and 1 ts. topography of 
. . 

tbe particular. area or regtenj '. tb1~cl~ adverse ·effects prOduced 

. by '·ibe mining operations in~oly~d 1ri -the surrouncUng areas of a 

region and: many re~ated problems becene :very significant~/ 
. ' 'l . . . . 

~he process of ex~ action of minera.l resolirces and 1 ts . 

use ·in:· -various. ways, generates a· wide range of topogr~pbicai 
. . '.. . 

obange_s wb:toh S()Dletiines· having far t-eaching COllSequences, wbile 

these changes have evoked. formulation of national. policies for­

their· proper conservation, U ttle has been done in our country 

to €msure rehabilitation or the land effected by mi~ing activi­

ties. In tbis context, the plateau refP,.on or west Khasi Bills 

district has become one of the area having adverse impact b;r 

mining operation on landforms. Tbe plateau reg1on of West KhaS1 
' 

Hills would tberefore assess our view in tile context of 1 ts local 

topography. In this region mOl'e land is present under ·the stress 
( 

ot mining act1 v1 tie.s or· ,ar1ous kinds •.. 

L !4\lob larger· a,rt1a is disturbed by aotivi ties associated: 

with mining. In tbe case of West Kbas1 Hills district, the reco­

very of ll)ineral as mentioned in the earlier chapter as those of 
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c·oal_,_ silllmani te and recent uranium mines that have largely 

affected the local·. topography. of the region as, a Vbele.:) 

cnle recov~ri. ot minerals and construction materials· 

·_r~quires r~moval or ·veg~tational cover vitb uric:lerlyi~g soil 

mantle. and excav~ting o~erlyi'ng rook masses vbiob more commonlY' 
' .. ' ' . ' . . ' :' . 

exceed tb~·volume of material SoUgbt. Keeping.in mindt therefore, 
- . ' : ' . . 

the re~u,lt 1~ resba;)ing of. the toP.ouapby 'vbic~ generate; a great 
. . ' ' -

volume. of debris (waste) ~~ disruption of surface .and even 

ground vater circulatiOn. It ·is important to be noted tbat the· 

area. of Langr1n co8.1 mine, sillirila.ni te mine at Sonapahar as well 

as DOIDiasiat mine of uranium are taking into c(>ps1derat1:on and 

adverse impact due to actiVities. ~be network· of road construe:. 

· Uon to service tbe rn1n1rig operation~ is further assravates se­

rious problem of topographical features. So severe is the problems 

of land damaged by. mining acti v1 ties in west Khasi Hills district. 

The problem also striking ahead is because the area is involved 

by tbe method of surface mining which manifest sheet and gully 

erosion; landslides ana rocks f8ll in mining areas) 

(In west Xhasi Hills· plateau region, mining is practiced 
. . 

by the open cast method l!onstitute one ot the most intensively 

operating disturbances to the natural setting and pbysioal envi­

ronment. Ttie magnitude <;>f tbe · geanorphoiogical· impact created by 

_r.qining cari be judged from an example ot coal mine at· Langrin and 
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i 

Shablang an~ otber areas. Assuming the deptb ot tbe overburden 

1n tbe open cast mines, tbe disposal of debris would be ot gr~at 

impact on J.andtorms. As tbe demands tor mineral grow, the area 

ot mining would expand. at a ta~ter rate . threatening 1ncreas1n&ly 

larger areas of landscape .with. saor1f1oation, de.bris dumps, soil 
. •' . . ·: . . . ' ;.: . . .' . . . . .. } 

degradation, with widening circle ·ot .. deforestation; and: distress 

perb.aps to. the. population ·affected as silliman1 t8' at senapabar 
• .• ' . . • • • • • l • 

. . 

and. tbe r~cent uranium at ~aniasiat wbicb is· locatec1 at tbe 
-,.; ... 

soq·tt)(:)rn slopes or tbe plateau of west Khan .Hi lis.> 
. . . . . ' ' . 

At S~apahar silU~ te mine, open cast mining have 

been praeticed end tbis process constitutes the overburden strip. 

pad awa;r .. t.o recover ~e mineral.s .b;y. using bul.ldozere, scrappers 

or manual operations wb1ch is called as "Contour stri~ mining". 
. ' 

These activities have mu~b ~ar.ger affected to tbe local topography. 

These aotivi ties 1nvolve.d removal of tbe top so1l ·and proceeding 

along the bill slopes or hillsides, so that the cut attar another 
. ~ . . . 

is made and. a series of ~~o~es were. fOl"Uled. The· inside wall range 

· in tev metres 'h1gb ·but generally' Witbin 10 to 12 metres.· On the 

other hand, debris is dumped on tbe · slc;>pes and the· net re.sult is 
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. :very ugly di·sf'igurati·on Qt. tbe .. landscape •. S1111man1 te mbi.e.· ·. 
. r \' 

. :open casting .operati.ons· in the plateau and bills: of Son·~~~ar' 
\ 
I 

:,area .affect tbe ric!! top sCd.l and sOil is together acl-app, 

··Oft. Slld pushed downslope. The:_ sl141na ot m:Ln_ing recbver;r -o~;~ 

·a: great: volume· ot debris and great· damage 'to tbe veget~tton'·J>··\ 
. . . .\ 

.cover.~gly scarification and drastic resbapins or land$oape· · \ 

. ·and,· seriOUS destruction of vegetation bave CIICJ11'·9~ l.n tbe bil~r 
averloolt1ng the Sonapahar area. Similarly in· tbe ·case· of' ~gri~ 

.. . . . . . . . . . ' .. ; : ·.. II . 

. coal _mine, a,rid. Mongobikcd.d. drastic cb.ange. on landto~IQS ai&Y cause 
r-

due to the open casting operat1en ~t ~oal. .> 

(Indiscriminate mining of: tbis kind includes landslides 

and aggravates erosion as w1 tness ~n. a stream called Umbayu at 

Sonapah~ area. A study is carried out in mining· of nilll.mani te 

that the rate of erosion ·in strip· mining was of a great signi;. 

ficance. It is .. observed that in some relatively flat terrain 

areas strip mint~! is involved .or involving cutting of trenches 

has resulted in extensiV.~ deforestation, de~truction of soil,· ·· 

lowering. ot water level and a.s vell. as pollution or surface vater. 

Large amount of tbEl debris flow woul4 certainly disrupt tbe circu­

lation of tbe surface as well as ground va~r, reduction of chan-
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nel ~apa.oity Qf·· some streaJDs ~ p~c.m9t1n.g _to eros~ on in others 

·and·. causing much water pollution in the ·region~ · 

In tbe case of·, coal mining, Langrin coalfield is 

located in the western extreD)i ty of th~ West Khasi Hills Plateau 

and 1 ~ extencis over a large area fr~ i(;ynsbiang: CJatiukate.) river. 

in the eastern part and Mahesbkhola· river ·in ·the. western edge of 

tl'le plateau. Extractiorr of oc>~: denUdes nat:.U.a1 rese'rves and in 
' .. 

1 ts proces·s takes 1 ts tall of bo~b tbe environment ~nd the people 

· engaged in mining of coal deposits. 'fhe ilp:Paot on landform is 
.. 

of great significance, that the· surrounding areas are highly 

affected to tbe soil degr~ation, giving rise to preasure and 

conflicts• Coal mines whether it is. enly an ~pen cast, degrada-
. . '• . . . 

tions cause although most of tbe mines are not very deep mines. 
. . ' . . . 

A m.unber er tbem. especially in Nongehikoid and Umpyrtha areas 

coal ex.,traction runs to a con~derate depth. However, coal mining 

, ~tl their activities bas bad a profOUJ1d impact on the landscape 

il'l tbese regions. It certainly caused or contributed to tbe pro-

cQsses of deforestation in the surrounding area as well a~ depra-

dation of s,oil and its fertility. WidE) spread of land collapse 

and pre valance of under ground landslides are very ccinmen. 
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l~ost of i;pe coal. bearing areas of lr/est' Kbaai Bills 

district· were- densely·rorested even untill" a few years.' back. 

Yet, w1 tb the growth of coal mining forested areas bave been 

cleared to 'set up coal mines~ TbSse' niines precipitated to tbe 
' ' ! •• 

cutting· do~ Of natUral· vegetati'on .in several WQ'S • .As number 
' . . . ' ' . . 

of WilleS itlcres.sed,,· veget~t.tons tr8.B in<iiscrimina~ly c"leared to 

make way for ·m1n1ng ·and· settlement.· In tbe area unqer s_tudy 1 t 
. . . . . . . 

bas also be~n noticed· that the extraction of coal meant that 1 t 
~ ' . . . . 

has to be · transp.orted from the p1 tbeads to. tbe roa4 ~ide, this 

alsa causes great impact on landforms in tbe construct! on of roads 
r 

in transporting activities of the materials. 

' 
·the excavation of coal mines in the plateau region of 

west Kbas1 Hills district bro~ght about a dras_tic cba.nge 1n topo-
. . . 

graphical features, it is also noticed a. sequence of climatic 

Changes and much more irilportant 1~ soil eDcs1en. Coal seams have 

certain consequences fOr tbe surface wbere retf)nt1on of mOisture 

by top soil wbiob· was severelY impaired ~eoreasing the landsurtace. 

Subsidence· ot landforms ip the ~ea of coal mines is pot nev but 

have ·been oanmonly that gave way ·to topographical degradat1 on •. The 

losses Which all are oc~urirtg ·on account of conti~ll.OUS degradation 



. ,. 

84· 

ot the land resources are of staggering qimension and consti• 

tute one of tbe important threats to our progress. Mining act1~ 

v1 ties have created many scars on the landform resulting in tbe· 

geanorpbological d$gra.de.t1~:~ This PJ'Oblem is more and 1 t bas 

become very acute in tbe area of West Khas1 Hills district, this 

is because ot surface mining that is being well practiced. 

SimilarlT 1n tbe case Qt uranium at tbe southern part 

Dom1as1at areas, where drilling m~tbOd is carried out through tbe 

entire areas. Tbe mine bein!J located in tbe plateau and bills 

which are ot great geanorpbological problem that are likely to 

be very common therefore, great impact of mining activities in 

tbe form of disturbances of land surface due to tbe pits of mine-. 

ral drillings, removal ot vegetation and top soil is very canmon • 

.Due to the extraction ot uranium in due course, soil is vasbed 

or role down to tbe bill slopes during rainy season. The stability 

of slopes 1n some cases mq be clisturbed and results to landslideso 

Land damage by tbe activities therefore claims to be of sucb order 

that disturbing tbe local topography or the region. 

Generally, 1n the plateau region or west Kbasi Billa 

the most canmon open cast mining activities PlaT a major role 
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causing to above processe~· The a4verse impact on these existing 
: ' ·"· 

topography causes much land degradation which has become one ot 
. :· ! . ' 

tbe most intensively operating disturbances to the natural ·setting 

and physical environment. 'l'b~ reduction of land due to mining 
.. -:· 

operations undertake a serious problems ot cU.sfiauration on land-
{·. ' '. /' . ' 

scape and even reduced the vegetational cover • .Even when tbe mining 
'· : ' . . '· .. · .. .r:· 

activities operat& in a rook;y area such as coal at Borsaura, sa-

rious problems caused to the topography or tbe area. In both the 

cases, the canmon features in mining areas as disposal or surface 

materials, min,e waste, low srade product suob as s1111mani te poses 

grater impact in reducing landform or landscape features of the 

area. In these mining areas, mine waste which spreads all over tbe 

mining faces change in tbe landsurfaee and stream Bourse is a very 

canmon pbenanena, vhicb may cause a drastic change in drainage 

pattern. Because ot the very nature ot mining practiced in tbe area 

ot West I<basi Hills land is disfigured, vegetation is cleared by 

buman beings. 
. .. ·) 

Surface mining and underground extraction Of minerals 
.. ·:' 

causes landforms scarification by lowering the surface add brea-

kage ot tbe rock strata above the. extraction area~ Subsidence or 

ground level in a low lying areas or' ra·gion me¥ give rise' to ·severe 
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drainage problems. Tf)ese _Cl~ve.loiJDe~,~ ~ ~~cks and .~~~1fi:ca~d 

face in strata creates drainage problems. Tb.e changes in slope 
\ : • 

1 
' ' ~ • ' • ~ • I 

1 
' ' , • : t ; , 

1 
, : I , , : ' 1 • ' ""• ' \ ' o : , , j • , f ~ ; 

and. the water retairiing capa.c1 ty of l$ld gr~atly affects i ~s 
, j I ' ' ' • • o :' • I :\ I • ' \ ' ' .;_ / o • ' ' 

potentiaU.ty of topographical. features. 
: ;; ; .· \ . ' .. · . ' \ 

· · · !be indiscriminate and Wlscient1fic method .of milling 
. ·, ! ·, . ' :. . .. ' . ~ ' . (::. .. . '. ; : ' :. <· ' .• ~. '' ' \\~ ;. .. . 

operations leave 1 ts 1mpr1n.t ~n tb~ seoelynam.icall.y se"~ t1Ve . 
;· . ' : ' . . . : ... · .. · . ·.. . . . '·. : ... :' . '\\_ \;·\.: 

areas of West Rhasi Bills plateau region •. It bas been. ~eat :dis.-
(' ... : i . . . . ' ... ·, . ' . . ' . . · .. \ 

r. .: .. :;;.~:- . 

turbances wbicb caused serious geomorphology problems a.s we.ll 
• • : • • . ' . • • • t ! l -~ 

. ' 

as enViranmental problems in tbis sector of tbe area. The various 
' ' . ' . . . . . . 

aspects or the area and its, topograpb~cal d~gradation as observed 

during field work tilas therefore been ~ascribed san~ ot tbe facts 

as below : 

f. DEFOREsTATION a . Prior to tbe mining activities the 

vegetationai cover is removed from tbe mining si tea, -accelerating 

erosion ana. massmovement is a continuous process in tbe area. ·!be 

scree wbicb 1~ allowed to slide down tbe bill slopes near Sonap&-

har, Ri~gdem, Langrin, Mawm~in and Nongcbikoid coalfields bar-

ming ·&nd haJDpering tbe growth ot trees and shrubs as vell as 
··~f . 

g:rasses. Large number ot trees have been damaged <iue to mining 

and accumulation of extracted materials dr$St1Cally influenced 
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ttle .. sround flora~ ~d at PI:aoe~ can,pletely aanished tl',le gravtb 

of vegetation like grasses, herbs, masses and licb:f,!ns. fbe roacis 
. . . . . . .. . _. . . . ' . 

tbat are connecting· the mine sites ana. tbe main transpo;rt r"o&d 
. . : ' 

a.J'e extremely dusty at all tbe t;l.me. Tbe dust particles blown 
. ' . . . ' ~ . . ': 

in the atmosphere ultimately settle on tbe tree leaves and grass 

causing ·severe pby.si.ologioal <U.sorde,;rs. l{ee~ng in mind, tbe 

v~ious aspects of mining activities cause a great imP.aCt .on 
. . . . . . . . . . . . . . ' . . . . :. '.' ... 

deforestation. Trees are felled down for mine purposes and. forests 
. - :"'· ' . 

are c·leared due to the construction usage of minin.g needs •. ibis 

i:s ·ultimately making a soars on tbe flora ot the reg~ on since m()st 

of the mining areas are located in the thickly vegetational re~on 

or. the cUstrict. And tbis is found in ~e plate No. S and 6. 

2. MASB-MOVEHENT A+'ID SILTAl!ION ; In tbe operation and 

process or' excavation of minerals,· buge amount of debris is alloved 

to role down towards the valley· slopes, aceelerat:ln;g' erosiOn acti-

v1 ties especially in an areas of beaV,. ·rainfall s·uch as the j)la­

'teau of West Kbasi Hills. i'be scree originating fran Sonapabar · · 

s1ll1man1 te lliine is swept away by um Biangdo, um Blei and thnb~u 

streams •. During las't 20 years more than lt- metres thiok sediments 
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Plate No. ' S1111man1 te bwldera (Cpen oast minin& 
ot S1lliman1 te at Sonapahar) 

Plate No. 6 Deforeata.tion along river stream, 
coal mining near Sbablang 
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r load has roll down and deJOS1 ted in these streams wbiCh resulting 
\ 

in widen1ns of obannel, flooding of low lying areas and lov lying 
.; \ . 
• • j 

' i; . 

cultivated field. and acceleraUng bank erosion. The fla~~ floods 
)\ 

:c::l::;s ~::1 °::::::e:~4

m:: :::::~::~,~~:on, 
that. allo~ed to roll down tbe ·slopes. ~iggering· land, subside~~ ·. 

~d· landsll~ea.3 The .increase. of mas~· mov~ine~t ·~d ,~~~ct£,1/atin~~ 
. . . ' ' ' ' . '. )\ 

' ' ' : ' : ' ' i,'~ 
towards the erosion processes. So far as sOil resources are con-. : .. . 

' .. ' ' , '' ' ' . : ·,' .. . ·., \ ·,' 
cerned, the mining area in West Kbasi Hills 1 t would be• 1ile tact 

'• 

that the valley cemprises both denUdation and deposi ttori~\ soil·~ 

It is also worth noting in tbe area~ of coal. ·deposits 
<· 

that mining bas resulted into the soil denlldation and: . s:oil depo-

s1 tion. Top soil of tbe mining areas is removed and allowed to 
.. ' . . : 

l) y'· I . 

spread. and flow down to the valley slopes. D'ebris riew:_is there-
"; j 

tore a c(Jllmon pbenanena vbere buge t:imount of. waete is .. deposited 
. . ,.• . : ~ ' 

. I • l • 

' , ) ~ , : l I 

in the slopes or valley-s. It is a process oa eros1on·~. a.Qcelera.-
. • I I·, 

tiQD especially in sane coal mines of tbe di~tr.iot.,:. ~bi \1~~VT 
, • l I ' •' \ • 

_.; 
' : ~I I 

rainfall in the summer season.· pave tbe way to huge. ~UDO:wl\~ ot soil 
'I ' ·• . ,· '',:I:' ',,\i . 

and debris to move and sil~d in .tbe slop~s of ~e pla~~-$4, as 1 t 
' '. \\' 

1s seen in the plate No. ? and a. 



90 

Pla. • ? l1 u to co_l nin 

Plat ·o. tioo 
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3~ GEOHlDROLOGIOAL QlSOBD·ER· a .The :mining· acti·~ties' · 
, . ·; 
'l : 

bave lar·gely affected the 'local surface drainage as lie~~-~ . . . 
. . ' . ;1\ ... 

• ' : t 1 \ \_ 1 . ~ ~ 

tbe ground water condi tiona in· most of the dr81·nage si~~m' or 
·. \ 

tbe plateau regiOn. of West Kbasi Bills district• 'Siltati~· of •.: 
·.· . . . . . \ 

debris 'flow in the streams have. canpletely ohariged the ~ydr~o-
• ~t. 

''t 
glcal balance. fbeSe ndn&s in West &basj: Bills suob 'as cOal *\ 
Silllmani te arid a drilling methOd of recent uranium; are p·~~n~·0_ 

. ' . \., 
a great rol.e in· the bydrologic:al balance.: Coal· and: sillimanite - \~\ 

·, ...... · .. '. .· .. ·. :·· .. ·· ., ... ' · ..... \\ 
open <n~st method in general tbeir excavation result 'in' l~ring "'~ 

... •• I 

. , . . , : , . • . , . . . . , . ' ; ·. , I ~ .. , 

ot water table,. This is a oanmon pbenmena. 'fh€l excavat1on bas · 

created sane flat areas w1 tb dangers or water s~epage wbicb ma¥ 

trigger ott tbe slides of the debris dumped down slGpes along the 

slope or steep· sided areas especially in mining of sillimanite at 

s .. onapabar. Sanetimes streams have diverted tbeir course due to . . 

mine extraction. River ~treaxns are bulldozed and scrapped ott 

tbe.retore water resulted in the d1vers10il of tbeir EJ.Ctual course. 

This bas resulted to a bydrolog1cal imbalances in the areas aa 
·, 

seen in the plate No. 9 and 10., 

.Subsidence of ground in mucb of tbe low lying .areas· 

give ri~;Je to severe drainage problems. The change in slop,e and 
\ 
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Plate Ho. 9 A river stream being bull oze due to 
sillimanite mining 

Plate Ho. 10 DeforeatatiCil and soil degradation 
near R1anado 



in the water retaird,.ng capacity Qf the land greatly affects 
! ': : . . . l . '· 

its agricultural potentiality. Therefore, mining opera~;ons 

·affects· the hydr~l~gic~ · ~alance ·in se~eral ways. that ~a~sed 
. ' . . 

milch drain.age disorder in· most of tbe areas. 

\\ 
· Tilererore,. ~-~ning · ·ae·u Vi u·ea· as. it· b~ been foWld i~\ 

. . . ~\ 

. the West .l<hasi' Hills .plateaU :.region pi~ed a very s1~ificant. 

role in reshaping· the g~anorphologicai features of tbe ar~a. In 

s~ng up tbe looses wbi.cb are all eo curing in.· the ·area, due 

to inining in west lthasi Hills district. Mi.ning b.as ultimately 

taken .its toll to aecount a great impact on landform tormatton. 

The disfiguration bas really taken an imprint ~ topographical 

'landforms. It is a great story of continuous degradation of land 

res~es· Which are ot staggering dimensions perhaps 1 t is true 

wbicb constitute one of the important threats to our restonal 

geanorpbolog1eal teatw-e$~ The cause of impact of mining ac.ti-
.. 

vtt1es damage tbe m1.nera.l rescmrces and created many scars of 

landforms of bills and plateau: ot West IO'lasi Hills. 'lbe problem 

of mining activities and their impact on landforms resulted a 

geQDorpbological degradation) 

. '· ' 
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It would tnerefore be desirable to realise tbe 1mpor-

tance of modern mining aot1v1 Ues·, and impact on landforms a~ , 

tbe regional, nat1 onal and global level but not ~t tbe oQSt of 

topographical degradation~ It would be important to improve 

$ane of tbe landscape properties of sub soil and to prOVide 

soil conservation me.asures in order to solve tbe wasb ctf frOOl 

mines and to check the impact of mining aot1v1 ties on landform$. 

West KbasJ. Bills bas bean endowed vi tb natural beauty an.d n~tural 

bounty. W1 tb tbe passage of ttme, tbe.re bas been an increasing 

damage to topogr apby. 

1. Gregory, C.2. (1900) I A Concise History of Mining. 

2. Jos~1 1 s.c. and Bba.ttacbarya, c. (1980) a Mintng end &lvirQil­
men~ .in InCU.a. 

3• Cbatter31, P.C. (1985) a Mining a~~~vity and Creation of 
WasW..lands in Western RaJasbtban, I.O.A.R. Symposium on 
Wasteland - Dec. 1965'. 
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MINllfO AC%1VlflM Ai'W ibFfAVf O.tj IWGIOMAL Y40MWBOL0GICjL 

sco §~TlU« OF TM atu.ox ARM 

.8nv1ronment as one understands is tbe status ot v&r1QUS 

factors wbicb ocntribute tOwards tbe bealtby living, tbe nature 

ot land, atr, water and otber factors. Irregular or ~;llproper ban4 

ling of any one of these attributes upsets the equillibrium and 

imbalance in tbe eco-system. fbougb in general these elements 

have been damaged or disturbed over the years, tbe cum.mulat1 ve 

effect ot tbese bas created a persetible change 1n tbe cond1 ticns 

around us. fbere are many causes fer disturbance ot tbese natu.ral 

factors and in this context tbe upsett1ns tbtt environmental eco-

system bas been tbe.t ot · tbe mining e.cti v1 ties in their mineral 

operations. Metals and minerals bave been a part of human needs 

frem time immemorial but tbe recent upsurge in population end tbe 

needs tor ra.v materials bave been the cause of increase in exploi• 

tations ot minerals. These nU.nerals become in our Q1Qdern Umes as 

a boat of sucb ecmm0d1t1es needed fer a large number ot uses in 

any developed and developing count];'ie.s. fharetcre, 1 t ba.s. led to 

conflict in exploitation ct minerals vbiob is cne of tbe reason 

in our stud7 ot West Kbasi liills district a.nd 1 ts mining areas 

vbiob directly or 1ndJ..r$Ctly resulted into tbe environwental degra-

dation. 
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west .Kbasi i:11l.ls district plateau reg1tm 1s very 

sacred and 1mpertant not merely tor its aesthetic value bu.t 
''-:~. .... . .. 

because 1 t Ots tbe fount of life for tbe entire state of 

Meabale;ya. It has larg~ varE;tity. of m1nerals wb1cb are very 

viable. The region oanprises· of valuable minerals like coal, 

Sillimanite, uranium and otbers like l1m$stone quartz. Nature 

bas generously endoved: tbe area or West Kba81 Hills plateau 

region v1 tb varied types of resources, anC1 mining bas beoane 

one of tbe great significant. Natural calami ties and ecological 

baaards such as flOOds, landsllps, siltation of river beds, soil 

erosion, obang1ng course ot r1 vers cbange 1n b;yd.rolagic and. cli­

matic reg1me etc. causing \Ultold bardsbip ana miseries not only 

on tbe bills and plateau areas, but also in tbe river valleys 

and low lYing areas. 

M:l.nins and 1 ts impact on rea1ona1· gecmorpbology is 

known to us very well and modern actiVities tbat bav$ developed 

in the areas of ·west !<basi HiJls plateau region. Bxtract1ns ot 

minerals denUdes natural reserves and 1n tbe process takes 1 ts 

toll of both the environment and topoSt"aPhY of tbe area. Its 

impact <m tbe regLQDal geanorpbology and environmmnta.l ecosystem 

tberetore environment 1,.ncludes ecology as vell as tb~ relation 
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between social groups wbicb gOVEtrn& a~¢.eas to tbe ut1l1ea.t1on 

of' resources of tbe e artb • 
,t. ··, \, :• -'n 

H:l.ning is a 4evastat1ng operation tbat not ®1¥ des-. 
t:roys tbe natural eco-system particular]Jt if 1 t is surface m1n1nB 

as in tbe case of West Kbasi Hills. The aesoc1at.El4 problems ot ,, 

spoiling l$1ldsUPfaces, def'orestat1on, vaste disposal, vater pol-

lution, a1r p0llut1on, land colJ.apse are ot oourse tn81'ked 8114 

perhaps to be expected in mining oper'ati«l~ !Su.t 11 ttle at.tent1011 

bas also deals witb the envirmmental eco-system that re-acts 

direct~ or indirectlY due to tbe mining. 

Substantial contributions have been made by the geo-

logists in perceptions as a part ct baaar-4 resee.rcb ~icb was 

1nit1all;y eenf1ned to natural bazard. Porter1 has enlarge4 tbe 

scope ot tlasard perception researcb by introducing environmental 

ba.aard a8 a recosnition of the human anci social contribu.tio.n to 

tbe existence of buarde. Intensive search by the Oeolog:Loal 

Survey of India for tbe. presence of econanic mineral oocurances 

~n west Kha$1 H11la has revealed tbe Pr$sence, 9f several minerals 

and. sill1man1 te is one of tbe most important. fberefcre in tba 

study area pe.rbaps 1 t is true that mining act1'V'1t1es are oarr1ed 

ou.t unsystematically anc:l 1rrat1.onally that tbeae would $f'fect tbe 
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ecolog1cal balance of the atmosphere. 

fbese mining aotivi t1es reduces or.· destructs tbe 

b1olog1oal potential ct the land vbiob ul~mately leads to ais­

turb tbe otherwise balanced eco-s)"stems, thereby oreat1os by 

mining wastes. 

In remote areas sucb as west Khasi Bills plateau region 

it is important to be stated that resource management acti v1 ties 

are inadequate knovle6.ge of· environment vb1.ob leads to an extreme 

bazarduous cond1 tions .tlb1le reviewing tbe ·environmental c1egrada­

t1on in West l(basi Bills, it shows tbat tbese plateau is in 1 tself 

pr(?ve to natural bazards whiob beaome more damaaJ.ng by mining 

activities in explo1tat1cn or minerals. 

From this pQ1nt of view, wben one looks at West Khasi 

Hills district mining areas immediately c11scerns tbe ewave si tua­

tion ot both natural and technologital bazareis in tbis ue.a. Tbe 

slope failure and land sliding has been very o~on pbenomena in 

tbis region and tbe unstable rocks like slate and sb4!,le acoonpa.­

nied wi tb bigbly jointed quartz1 tes and sandstone are being meat 
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susceptible to larg~ scale erosion caus1ns sevf;!ral damages. 

Sa:Ll erosion is also enbanced by various natural actiVities 

suob as b1gb rainfall wbiob is one of tbe most essential in" ·· '"!>·" 

this area, landslides, slOPY' terra1n bas been very mucb affected 

by deforestation~ 

In general tbe various p<~morpbologio&J. and. enViron­

mental problems have steamed tbe studT fran tba over-exploit&­

t1on or unsc1ent1f1! explG1tat1on ot natural resources. In tbis 

process, ecological balance bas been upset an~ tbe very resources 

are being degraded or etepleted beyond sustainable 11m1 t. 'fhe 

conservation of such resources or to exploit tbem in a sc1ent1t1o 

manner is therefore a bae1c important aspect or management of the 

environment. AJBong tbe natural resources explci. tat1ons or extrac­

tion, is one of the most important vb1cb requires scientific 

explo1tat1an for tbe preservation of tbe surro\Ulding environment~ 

Espeo1ally in a billy track like Megbala;ya plateau as a vbol.e, 

where geological structure 1s quite out as vell as unstable. It 

is also important, tberetore, to preserve tbe environment. Un 

soient1f1o mining bas caused deforestati~ and soil deiJ"adat:lon. 

Construction ot reads and development of settlement etc. bas also 
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atfectec.t environment. The model present in the fcllow1ns fi_gure 
• ~ .• J ., 

explains the effect of minina actiVities on l&J).Ucrms and anv1~ 

\mfr.ogx ,OORAftllCAL FilATr OLj 
Mineral Resour-
ees 

l 
Mining aot1v1-
ties 

1 

Steep slope& Natural vege ... 
taU on 

l 
, 

t 
Set~lement Road oonstruo-

Uon & Defores-

l $ . . 

tat1on 
l 

Natural SOil Erosion 

l 
Loss or· nutr1en ts 

t 
Eoolog1cal Imbalance 

Men soon 

l 
Heavy pre­
aip1tat1on 

j 

It ve examine some of tbe notable landSlides anc.t defe> 

restat1on areas of west Kbasi W..lls, tbe result reveals that wost 

of them are looateci in an around the rn1n1~g areas. fbe result 

brings out a very important point that tbe :P1erlmont areas consis-

ting of terrace materials are quitE; stable and usu.all.Y not afteo-

ted by mining act1v1t1e~. fbe field observations carried out 
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establisb that most of landslides and disf1gurat1cn Of landforms 

and slope failures in West Kbasi Rills district is caused due to 

mining operations. Tbe heavy rainfall ritbin tbe reJioo also 1m-
.. ' ':,~. 

balance tbe envi-ronmental and, topograpb1oal. ecolou. liosj;ly in 

a plateau regi-on• structures is unstable, consisting mainl¥ ot 

pbylli tes, scb1sts, gneissic, E)tc. reveals a great imbalance to 

tbe environmental degradation. 2 

In West Xhasi Hills plateau rest.on mining is practiced 

by open cast method. Mining in West Kbasi Sills coosti tute one of 

the most intensively operating process. Disturbances to the natu-

ral setting, physical environment and 1n4irec tly to tbe social 

environment. Open cast mining activity invariably leaves its 

imprint on the biotic system·. includins air, vater and land. In 

process of maj.m open cast mining system like tbe s1llimani te 

min.es at Sooapabar, tbere is bO'Wld t0 be scar on tbe face of tbe 

region, on one side and creation of mini mountain on the otber, 

affecting its physical environment. 

There is apprehension among enVil'"ontllentalists that 

mining activities Will affect the ecological balance sspec1a.ll1 



.in this hi~b~ fr.ag1le .terri tory of .tbe · ~ta.~e~ Eis -~· 'wh'Qi'e.::\~tvhning. 

c~E3rs an insignificant portion_ of the to~~; land· s\u·tace \'~$ -
. . ; ·: . . " . ' i '\f -~, 

' . \\)·· . ' 

c.crppared ,to_ the daJDa~e caused by ·ba,pbazarci _:de··str~c·~~on or f~~st. 
~ • . ! ~ • ' '· 

_'J)"ueJ.Y, speaking~. tbe mass poverty and the r'g:ree'a. ot a' few are 
. . ' \ 

. i t 
• . f ' ; : ........ ._<, ~.· 

respons.~ble for. creating tbe ecological: iml;lalance.-~':' ~\fining acti-
• ' ' : . • ' ' ' I ' ·~, 

' t. I ' : ' f ·~ I, . . ' 
• • ,' ; ' : : • j' ' •• ' ~ • ... \ 

~ties ma,y, tberef9re.· cause-. inconvenienCe! ·bUt1 it'imus't··~- :'borned 
~ . : "'\ 

. . . . ·. . . . : I . . \.: . \ ' II', ,. ' ' . ~··\ : 

in. min~ tbat. they generate employment-opportunities· tor many\ end 
; . . ' ; . \'~\ 

alleviate tbe suffering of· tbe pe_ople 'in west' mia.$1 Bill wbicb~ 

is one of the remote ·areas in r1eiJbilqa. 

BQOLOGICAL FAC~OR lli REkAtiOU i'O WIDFORMS ; 

. The extraction- of miner.al resources 1n the plateau 

regi~ or Wes,t Kbasi Hills by means of surface mining or tbe • open 

cast1n,g is cme ot the maJor mining activity. Miners removed tbe 

minerals· and mine waste that disturbed especially in tbe coal 

min.e areas. Ultimate result is massacree of tbe. steep slopes 

which was once tbronge vi tb pro1.1.fic growth of beautiful trees. 

Ai~r mining these areas on road sides and steep slopes becane 

deya1d of veget~tion cover. Tbe topography ot the area is totally 

altered becoming unsuitable. for any buman activities. Due to tb~s 

reas.on, tbe ecology of tbe surrounding areas bas changed. 
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. For the plant growth on the bar~ exposed bil!$lopes, the 

overburde.tn should be· f~e ~f large rooi{ pieces. l.t ·sbO'I.ll.d contain a 

b1gb perceiltag!;l Of soil ])8rt1cies and· adeq\late alineral nutrients· 

to support· tbe plant gt'avth. ~ot$ot1on and. pre.servat1on of· steep 

slopes' susceptible' to tr~quent; landslip$. during raibs ·is· 1tl need to 

be endOrsed bt' a very rigbt. thinking ruiners tberse. unscientific· mining 

affec'ted largel)r to the ecosystem ·Of the . plant grciftll.: 'lbe disposal 

' 
ot overbUrden bas naturally' changed the slope;· vegetatio.oal cover 

and even bydrolog1cal condi tiona in tlle mining areas of tbs West 

Khasi Hills vhicb bas caused anxiety among tbe settlers of tbe area. 

Rugged topography on one · sidEr ·.and uneven· and abru.pt slope g.•av1 ty are 
.• . 

the characteristic features of the wbole region. these mining aotivi-

· · Tbe miiling areas of ·west lQlas1 Hilla :plateau are badly denu-

ded by the surface· 011n1ng operations, sucb: as cons-truction or tempo-

rary unmetal~d read, the traJlsport vebicles keep (.-D ·plying Md causa 

constant damage to tbe tQp soil and. natural· vegetotioo wbioh 'ar~ sf fee-

tins tbe eco-.systern of tbe platea\l adver&olely. It can&tantly resu-l.ted 

to the loss of vegetat10l'l anci top soil and 1 ts fert111 ty .• Decreo.se 
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in water table. and aoaelerate. stail erosion and lani1sl1ps: ~r land-

slides. ~be -mining . of coal and s1llirnan1 te. are most;: uns~1.f)~t1f1c 

qua.rr·ied 1,ndiscr1m1natel.Y: vi tbou.t epy illEHl$\l.re _·to p~•,esent the eco-. 
. . . . ; ·' . 

logical balance. Tbe qu.arries .in tb.e -(lase of ~1+Jiman1 te <to not take 
. . . . . '' . . ' 

sion, \fflicb &emerally cause to a serious problems to the environmental 

eco-system. 

Before mini.ng was taken up. t.l'Je plateau ot West Abasi Hills 
. . . . 

especially tbe area 8l')eund Sonapahar and Langrin vas thickly forested 

but vitb tbe advent and increase of mining ~1d mine colonies as well 
. . . 

as ~opulation deforestation- took place. Large· number of trees and 

bamboos· wre felled for mine use • .Mining a.ot1Vities Q'e therefore 

resulted the vbole area in reshaPing we landsurface and despoliation 

of ae.tural vegetation wb1ob created ugly saorif!oatien aa:id leave tbe 

area into barren cont11t1ons. It sbould a.l.sQ be borp.ed 1n mind tbat 
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mining areas are looated in most tbickly forested. areas· tbis would 

directly or indirt~ctly disturbed the conr.U tions of; a.oology •.. Tfrere 

is a great 1Qss of timber and fuel reaO\U'ces · wbE;re forest bas to be 

cleared• ·Destruction of forest 1s more evident in ·the· area where 

open cast mining 18 taid.ng placfti. Prior to· mining a.cti v1 ties, vege­

tation cover 1s re;aoved fro= th~ miw.Oi Bite,· witb the 1m:rcase in 

mining forest cover is ·tbsre·fore cleared.· 

Defor~station in tbe plateau area of minin~ 1n the region 

ef West Khasi Rills has not only brought abtnlt soil erosion, but ·tbe 

main· dr&9t1c change is tbe climatic condition wb1eb resulte<l a con­

stant change 1n the enVironmental eoolog1oal context. This large sc&le 

deforestation in the district has rende:red tbe sensitive areas into 

many climatic haaards and calami t1as of. droughts. It bas also renae.red 

particularljr to sOil degradation in the area. 'fbe.rerore, mining ope­

ration created a great. despoliation in tbe ecological balance of the 

area. 

Out at all tne adv9rse en~ironmental 1mpact the effect of 

mining act;l.v1t1es is mainly ~ssQCiated ntb ~pen oa~t mining 1s the 
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most ser£o~~ p~em which bas b:rougbt a great cbange in tne land 
' ( 

\ 
surface. Again 0 o~n cast mining a.ct1 v1 ties in the r~g1Qn b(l.Ve cr~a-

ted a dramat1o cb~ges in landscape •. Mine waste be.o~es o~.e~burden 

I 3 quite substan~al aa compared to tbe vol:wne of mine extracted.· SQil 

degradattoii- is tbe moat. cGttllllon PbenOO'lena ~specially in West Khas1 

Bills plateau region, .because of be·avy rainfall during rainy season. 

Wbenever top soil is. removed tor cnining purpose$ 1 t is easily wasbed 

avay by rain water. 

Most of the ricb top aoil 1s scarpped off at1cl pushed down 

slope by rain water. fbis somet1illes, loose \taste o:aatetial becomes 

debris flov wbicb descend, down into tbe valley and spre$i over. In 

this process m1n1ng waste in tbe area would turtber tend tQ Occupy 

large tract of. land wbiob resl.\l·ted in cna.ld.llg tbe agricultural laad 

infertile. It is therefore, oause serious soil degradation wben ricb 

top soil is exposed and we.abed away by rein water especially" i.n the 

steep slopes Qf most er tbe area.. fbi& :is tbel~t:ttQre wollld dit•ectly 

leads to the proolera of beauty as well· as u.set'ulnesa 61" landscape 

topography. Mining activities and mineral benef1o1aUcm o.perat.ioos on 

landforms bave caused environmental degradatiGDs due tc lack. or a.nt1-

degre.da.tiol)al equip!Jlent and above all dlie t<i; tbe ignorar1c~ ca· negli-

ge~ce for the environ~ntal :protectiQ.U. 



~R POLLUTION : 

fP'OUDd rocks Eu.ld effaots adversely tbe water· table in several 

ways. In the study of West Rhasi Hills plateau region one of the 

main environmental problems is tbe ·mining opera.tioo that ere 

associated w1 th water ecological context. fhe !>l'Oblem ana. pro-

eesses of overburden. of. mine waste :Usposal bas cau.seci s~vGjre 

environmental d1sturbar1oas to the use of' water. The dwnps and 

piles of soilid waste have disturbed. tbeJ drainage and tb~ wast,$ 

water usually not re-cycled as it let loose in. water courses g1 ving 

rise to problem connaoted witb injurious effects. en bab1tat1ons, 

livestock and surface. ar ground w.ater~ 

Air poll~tion is defined as tbe p:JJesenoe 1n atmosphere 
~ . 

of substances \fh1cb adversely affect t.be living organisms or 

tbeir habitats. Air pollution from the operation of mining comes 
' ' . 

in two fo~~ ·l)f sou:rces ' Point an(} ~"cn~pOint sources. 
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Point source of air pollutions are causeGl e;specially· 

in open cast mining or even in drilling system. 

fbe non-point sQ\U'ce of air pollutions are fran l;)iS.s'ting, 

dust gases, haulage over 1nternQ.l and· external roads construction 

and general dust blow fr~ mining fao~. 

In an environmental topography of tbe mining areas natu-

re.l circumstances ensts in soil and weathering, biOlogical t-eac-

tion anci even cr;f the pe.rrent rocks and with these Olining abou.ld 

boifever, conserved tbe adve1•se efi'act or toe vbole et;·olG{U • .Environ-

mental damage would aftects the ecology to an unacceptable degree 

and vi tb tbese tbere 1 s however nemd oasiaally tbe aaiatJtific mining 

operations. 

Tbe mining autbcrity vou1d tberefore assess tbe environ-

~ental degra4at1.cn and ecological impa.ot e.n4 made a balance between 

tbe set up aoti v1t1e$ 1Il tbe state cf operati oos •. Mining oyer a tors 

sbeuld always take step of O.orteiideration tbe best 9Qastb1llt1ea in 

env1rCkll7lent·al context. that 1 ts 1ssu~s. would alongs1~e for winina 

proJect in order to balance the ecos;i$tam of an a.·aa. 

1. Porter, w.P. (19?8) # Tbe ins and outs of tt:la .invironmental 
ba.zords, Groops on perceptions of' :Envi.t-enment. 

2. T.banns, L.J. (19/3) z AD Introduction to Mininan turfaoe Mining 
1n General open p1 t, pp.SJ-90. 

3· Brady Hyle, c. (191+3) : The Mature and Properties of Soil; 
Ol,1gj.n, Nature and Classification of Parent Materials. 
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CHAPTER • VI 



SUMMA,RY AND CONCLUSIONS 

'• ' . .. :~ 

In the context of local geomorphology, mining bas caused 

a drastic change in the surface landforms. In west Kbasi Hills 

plateau especially' the area around Sonapabar, large scale mining 

of sillimanite bas b~~n going on sj_nce last 50 years. Therefore, 

the area bas been very much affected clue to lon~ continuation of 

mining operations which have altered tbe natural landscape of the 

region as a whole" In the same manner coal mining is going on a 

very rapid scale of proriuoUon in this area. KeePing in mind the 

pertinent problems of such act1 v1 ties in this region have played 

a very important role 1n tbe regional landscape. 

Out of all tbe adverse environmental condi tiona associ a-

ted w1 tb tbe open cast mining, naturally all SJIII'face mining prOdu-

ce dramatic changes in tbe landscape. Mining in conclusion implies 

re3ect1on of waste and tbe very process of selection ma-y produce 

damages and undesirable effect on landforms. In short, it would 

contain 1nev1 tably tbe seed of environmental pollution unchecked 

to balance tbe ecological condi t1ons T 

It would be apparent from the apove stUdies ·that I'Dining 

and tbeir activities reduce or destroy tbe biological potentiality 



of land and finally disturb ·the be.lan~e· ec~systemo If no amelia-

rative measures to rehabilit.ate the land eitber alongwitb mining 
i ~ . ' 

activities or on cessation of mining, a state of entropy w1~ _ . 
: 

reach and will be handling most unproductive land to future gene-
. '; '· : ~ • ! ! -:. • .: ' 

ration. 
; i . • -i.• 

iu.noe tbe' eXisting . pb,ysi'oai ~ ondi u'ons in 'inirlins areas 

are. 'acute Mel notiling tanglble ilas. so far be·e~ don.e to improve 1 t, 

caut1ol1s steps should be taken by the Government before 'starUna 

tbe mining operations 1n the region of West 'Rbasi Bills district. 

Side by. side, the future mining operatiOn .should be carried out in 

a ~cientific and planned manner, so that vaate materials do not run 

down the streams. EspeoiallT tn the area of heavy rainfall like 

West .Kbas1 i11lls plateau region. Certain. amount of soil conserva­

tion to stabilise tne existing landslips in tbe ·area is very nece­

ssary in order to check the sOil erosion. Moreover, s1uiman1 te 

and coal seems ot appreciable thickness and length mar only be 

extracted leaving aside the cusj Ointed and fragme.ntary' inferior· 
; ... · ' . 

varieties ~icb induce haphazard activities in tbe area. 

Very 11 ttle has been done to knov the appl1cabil1 ty ot 

the known techniques in our country and evolve nev techniques to 
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restore tbe mi·ne spoils: or. mine despoliation areas.:. But: 1 t ma71 

be·. clearly mentioned here tbat the above sugge.st1on c.annot. for-. 

mulate· the general .guidelines, becau.se of· varied pby&iQal and 

biological factors suob .as climate, -soil· and topogrQPb1't etc •.. , 
;;, . 

\ 

Tbe geomorpbological and environmental constderat1Qn 
... , 

must therefore be wor~d out in detail bef'otoe 'any 'mining acti~·.;. 

ties is unc:J.ertaken in this ·ge0-d3118Dd.c sensitive and.·eoologi.qallT 

fragile belt. of West !basi Hills district. It :is veri 'difficult' 

to make an accurate· estimate ot future ava1lab1l1 ty of miner'al '., 

deposita. Tbus, certain pertinent conclusions can sti.ll bEr· drawn .. 

for a n\unber ot 1mportan t miner·ats their exploration should ·bolt-'· 

ever be in a sci·ent1f1o and planned manner. Environmental menage-

ment should thus form an important part ot all scbemes matnly vi tb 

a v1ev to reclaim such land 1nclU41ng mining dUlllps anci spOiled· 

s1 tea vbic·b sbould. be· put under_ afforestation programmes so that 

there is adequate plant cover tor protection of land surface from 
·. · .. ' 

tbe erosion. 'Rbis is only tbe 'Single Vay of enbanoin'g tbe be'auty 

and usefulness of landscape •. 

' . ,. ' 

Soil and. slope stabilisation is the maJor pertin~nt.. . . 

problem in. mining bPE!rat:J.an, where erosion CCiltrOl is one ot .. tb,e . 



most 'expenS1v$"·recurring c·osts in tb'e rebabilitation·'ot·mine'd'land 

and· reqtiires special efforts io minimise 1 ts effects~ i'b\ls'. 4e8po-
' .,, ~ 

U'ation 1·a a global problem, ·tt· oecurs wbereyer ID1nerais and ·rocks 

are :exploited~ ConseqU:tm:tl:tt public cancern for restorat1ori :Ls 
' . ' -

bound· ~o emerge in the area -~ West Kbasi Bills district. Tb.e mining 

despoliation 1n our ·state and particufarl)" tb·ai ·or: the ·piateau 
- . . . . .. . 

region. of west Khasi Bills bas not been scienti.ficallr' stUdied. ·.as 

fhe de spoliated areas of tbe region v0Ul4 continue ·to 

become mo~e c<Dplex by· landslides and nev mining act1:v1 ties vn1cb 

became larger and larger in extent~ 'I'be despoliation would not 

d.i:sappear ·from ibe region· em its ovn because the impact ot mining 

cannot be 'transferred· to other areas, l4ereover, Wge 're81on mq 
be in geographical extentt its land resO\U•ces is neit.ber .in'clif1tli te 

. . 

nor simple recoverable. Bfteotive measures ot land despollation Or 

restoratiOn or land reoiamatian can neither envisaged ·nor sugg~st 

an implemented unless our attitUde· to mining cbanges drast!callt~ 

The cbange sbould focusses primarily on tbe following points. a 

1! Even tOday there are people wbo believe tbat tbere. is 

more money in destro;ying tbe environment rattler than in conservin,s 

1 t •. Mining, however, should. be regarded not as a temporary ant1-i 
. l 



environment destructive activities but as an industry that provides 
': 

an opportunities f. or creative manipulation of our landscape. 

2 • Treatment of al'~aB despoliated by ming SbO\llti be in 
I ;! ; ' ~ ' ' ' t \ • ;·~ I • ' 

·. t \ .. \,I'·· 

a progresSive: and corit1n\to\ls ·manner·· It "is wrons to th~h!k~ . .,tbat 
,•• ··:•" "'.' ·. ; ., ' ·. :' .. ' .. ·> ·.·.·.· ·, ·_.:·:, .. ·,·i.' · .. ·\:"\ .~\, 

· "tidying up ·1s scmeth1ng tbat is ·done vben a Job is f'ipisbed: If. 
' • I ' .. : ' ' ' ,· • : : : ·,, : ' ' ; ' 1 ; '\ I , ~ :\ f• .: :·.I ',: '' 

this attitude is taken up in tbe cas_e of mining~. ,~bEjl. r"sult ~ that .. 

tbe .effects of m1ning will &CcuD.ulate ~~Eiat1~~ ~ ~~~~~asins 1'~8 
. . ' . . : . 

• ': .. f 

'term environmental degradation ioss Or land :surtti.ce'.: 
. ' . : .· i ' l 

·I 

3· Last]¥, appropriate legi~latiori' should be' ~4.'8, .for 
• I '• • 

·restoration reolamat1au of despoliated areas by ~evelopment au-
• , · · ~ · I ' · • , • , ; . . . ,. . . . . .: . 

thori ties and mine owners tbemselves •. · 
: . :.· ' 

~ ,.' 

Although, much remains to be done tor winning b~q~ tbe 
~ • • • • • 1 ' . • ' : :' : i . ( 

r , I ~ I 

' . ' '. 
impact and d.espoliated areas due to in1nins. In this 'respeqt .a sign ' . . . . . , . ' . . . . . , . , . . ',. (' ; I~: . 

Of Optimism is noticed in tbe _fo.llo~ng. uneni.~OUS, reso~U:t1cm Of tbe 
. . . . . : ; . . . ' ; . : ~ • ! { ( • ; l • 

mining activities. It is an imperative ttlat i·n· order tb en'sure sus-
• . . . . . , . . . . :· _.'( r J!. \ . ,' : . 

tained development of tbe mining operation, ma1ntenailo~ '9f'_ ·environ-
• : : ,I ! 

1
,
1 

~- , j ! J_ i -~. 

mentai ecology and optimum u~:Usa~on of_ l~d 1n ~~d;i~•:.:,~~~~ re-
. . • I ' \ ', '\,' j 

clamat1en s-trategies should be 1~tegJ:"ate.d int~ tb.e pl~Q~ng design, 
.. ·. . . . . . , . ,· .. . . : . I . :, . , " ·. 

d.ev~lopment ·and operation of mining projects on sci,~nti.f;~c JJ.nes, 
' • ... ·. . ' . ' 'i !\': ' 

by the governments and tbe indus~ries. 
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11 ~ . -B 

:ft1e· phySical· alterat1ion and 'Conspicuous<in surface : 

landform bad plq'ed a vital role in tbi's stw'iT•' In conclusion, . /,_ :. ~ ·. ~~ 

tbe sol1c1 waste and mine dumps around large mines or mining areas 
' .: • ; I '• • • 

. in. tbe district result into man~ma.de bills being add to tbe topo-
. ' ~ ' • ' ' • ' i '. ' : ' : ' • ' ' ' !, ~ ' ' I 

·~a~~.~ T~es~ · ~~~~~i~· bi.lis be1~~· ~ccmsoli~ted and loo~e that 
. ' ' .. , . '·., '· : ·'. ·' ·. . .. '' . :. . ' ' •\ ' 

~~ .su~~~c.~~ to l~ge: s~~~S:~~ ~~117 ~r,Od~le _cnoldng s~f~ce 
' . : . .' ·, '\ 

~a.inage. ~d despoil t~~t,il~. -land .downs.lope •:. ~li.ke .transport' l~. 

land flux by .natural erosion and even by au1c.atlll"~ practices\ 

where floating ·se~ments directly .finds its vay into tbe ultimate\ 
I 

; . I . . . . . . ~ 
sink ot deposition. Therefore~ the e~v1ronmenta.l impact b)t natural\ 

erOsion onl¥ 1n· geplog1cal time that form. agricultural soUl'ce may . . . . 
' ' 

be within a centliry. Tqe siltation impact of mining activities 

appears in the area of ·west I<basi Bills ulti~a~l¥ cb~ged to a 

large extent of topographical lanc1~cape. · 
!', 

Thus_, West Kba.ei llills plateau retp.on. need: an immediate 

attentions for tbe. maintenance of ecc>.sys~·m and ·tbe canservation · -

or· soil arid vegetational cover·. It is a need to tbe looal· people :." 

of· th.~ t:teg1~ in ra:l.'sing their voice for scientific IJd.ning Opera.: 

tion for·. tbe protection of these bills and plateau. But at present' 

the' basic need is ·to prevent tbe denuded bills from· erosion and 



landslides.· .consequently tbe vegetational cover· sbou.ld be ·put 

in.~<) various schemes ot af'farestat1ons v1 thin tbe' ·areas. 

I ~ ' • : • ' • 

parti.'c\uarly ttie minerlll.s anci torests. Ttie explo1 tatioo progl'ammes 
. '' 

tor these. bas b~ver;- observed to 'influence adversely tbe ~o.o- · 
. ' ~ 

~ ' ' 1 ', • . I ' l • • . 

~ystem or t~e region·,· 

REMIID lAL MEA§URES 

·Some of the sugges·tions ·woUld be in need to this study 

a..~ f'ar as. landscape .. and tbe ~ffeot of mining is conQerned, tbat 

Ve~ would. nov be 1il a prerequisi tea for tbe protectt.on' ot local 

laOdforin topographical de.gradat1ons~ Therefore, tbe suggestionsf) 
j 

in tb1s study are as follows :-

1.. . . A programme like environmental awareness sho~ld be longed 

s~ient:t,ficallf in explo.t tation. cf miner.als,especial.JJr. in the. region 

ot bills and plateau like West Kbasi Hills district. 

2. Open ce.sti.n~ method sboulcl however be st~pped unless 

protection of soil waste is made. 
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3• Mt.ne waste should be sui tabl.y disposed off • · 

lf.~; :'· ~tall~d roads tot transp~rtation ~errloes ~b~ be 

~ii planned er''constructe'd ~s· 8n app~oacb' rJad.~ .to' 'miriins 'a.r·ea~. 
:. ' 

. . 
Afforestation program111es espec~all¥ in the nl1D11,1g are~ 

' • • 

0 

' • ; 

0 

' ' ', -. t ' I l, ~ • ~ .. i i 

should be taken up v1gorousJ.7~. 
' ' o • I ' ' 

6' •. ' ·aecl8.1mat1~· .or land· 'and.:'o~servatfon of: soil. 'alio~d be· 
:' 

1 
• , '; ~, , • 

1 I~ ' ' ;; ·i, ) \ , ,',: 

I ' :. . I' <, ,_· • .\ 

speeded· up and tbe area sbould be· ter.raced: 1~· 01'4-~~- ~~· .~v~c1, ·.~~ope 
; ! ! ' '! ' • I \/\ j • \\ 

7 • Gu1l7 erosion should }.)e qbec}:ted by erecting .the cb.eck 

d$mSt retaining walls, etc. 

. . 
S. Toe-wall along tbe foot ·or 'tbe ·slopes sbould be erected 

to cheek further' soil erosion ana.· siltation of rivers and streams. 

' 9~ . Prellieable barrier sh.oUld be made to make' run-orr smooth 
,, 

' 
and retain the d~bris siltation pit~ also sbouid be ~11 oonstrU.eted. 

Henceforth, it can be oonc~ud,ed tbat tbere is a very· 

close relationshiP between the geomorphology and mining • · There is 

an impact of mining activities on a very large scale on the surface 

landforms of tbe area. Mining actiVities, tberefore, leads to·vari­

oli.s topographical degradations in most of tbe area ot Ulinins in 

West Kbasi Bills district. lt also leads to form large· scale ·deto-

reostations, soil erosion, eto. due to the indiscriminate mining 

in the study area ot 'tbe regim. 
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