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fcHIaG lÓldpd¾h wdpd¾h tÉ' tï' à' Ô' ta' msgj,fcHIaG lÓldpd¾h wdpd¾h tÉ' tï' à' Ô' ta' msgj,

fmardfoKsh úYajúoHd,hg we;=<;aj 1992 § N+ úoHdj 
ms<sn|j m%:u mx;sfha úfYaIfõ§ î' tia' iS (B.Sc) ,nd .kakd 
,§'  miqj 1993 j¾Ifha uykqjr uQ,sl wOHhk wdh;kfha 
mYapd;a Wmdêh i|yd m¾fhaIK j,g iïnkaO jk ,§'  
tys§ tmamdj, fmdiafmaÜ ksêfha ødjH;djh jeälsÍu 
iïnkaOfhka wOHhkh lsÍfuka miqj tu m¾fhaIK 

ksnkaOkh i|yd 1995 j¾Ifha§ úoHdm;s Wmdêh msßkeñKs'

wk;=rej c¾uksfha uelaia ma,dkala wdh;kfha wOHhk lghq;= isÿ 
flßKs'  tys§ tmamdj, fmdiafmaÜ ksêfha iïNjh ms<sn| lrk ,o 
m¾fhaIK i|yd 1999 j¾Ifha úYsIag fYa%Ksfha wdpd¾h Wmdêh c¾uksfha 
uhskaia úYajúoHd,h (University of  Mainz) msßkuk ,§'  tu j¾Ifha§u 
fmardfoKsh úYajúoHd,fha fcHIaG lÓldpd¾hjrfhl= jYfhka iïnkaO 
jQ Tyq ±ka tys N+ úoHd fomd¾;fïka;=fjys wxYdêm;s jYfhka YS% ,xldfõ 
Lksc yd mdIdK ms<sn|j úúO m¾fhaIK isÿlrkq ,nhs'

fcHIaG lÓldpd¾h wdpd¾h Ô' ví' ta' frdydka m%kdkaÿfcHIaG lÓldpd¾h wdpd¾h Ô' ví' ta' frdydka m%kdkaÿ

fmardfoKsh úYajúoHd,fha Wf.kqu ,en 1991 § N+ úoHdj 
ms<sn|j úfYaIfõ§ Wmdêh (B.Sc) fojk mka;sfha ^by<& 
idud¾:hla iys;j iu;ajQ Tyq bkslaì;sj uykqjr uQ,sl 
wOHhk wdh;kfha ueKsla ms<sn|j m¾fhaIK j,g odhl 
úh'  tys§ Tyq úiska fidhd.kq ,enQ kj ueKsla iïm;a 
i|yd úoHd;aul .fõIKhka i|yd 1995 § úoHdm;s Wmdêh 

msßkukq ,eîh'  j¾I 1996 § Tyqf.a fuu fidhd.ekSu w.h lrkq jia YS% 
,xldfõ N+ úoHd ix.uh uÕska jif¾ ;reK N+ úoHd{hd" iïudkfhkao 
msÿï ,nk ,§'  wk;=rej jeäÿr wOHdmkh i|yd úfoaY.; jQ wdpd¾h 
m%kdkaÿ c¾uksfha uhskaia úYajúoHd,fha§ (University of  Mainz) YS% ,xldfõ 
ueKslaj, iïNjh ms<sn|j lrk ,o m¾fhaIK i|yd 2001 jif¾§ tu 
úYajúoHd,h uÕska úYsIag fYa%Ksfha wdpd¾h Wmdêh msßkukq ,eîh'  
blaì;sj fmardfoKsh úYajúoHd,fha fcHIaG lÓldpd¾h jrfhl= jYfhka 
l,la fiajh l< Tyq kdj, újD; úYajúoHd,hg iïnkaO úh'  oeka Tyq 
tys fN!;sl úoHd fomd¾;fïka;=fõ wxYdêm;s jYfhka lghq;= lrhs'
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ovhï hq.fha Ôj;a jQ wd§ udkjhd ;u ir, wjYH;djhka imqrd.kq 
jia .,a m;=re j,ska wdhqO ilid .;a nj m%;HlaIh' wkql%ufhka f.dú 
hq.hg meñKs miq ueá Ndú;d lr" ueá j,ska j<x fukau úúO w,xldr 
ksujqï ìyslr we;' Y%Ss% ,xldfõ o wkqrdOmqr hq.fha isg j¾;udkh 
olajdu f.dvke.s,s bÈlsÍug iy wdNrK idod .ekSug újO Lksc j¾. 
nyq,j Ndú;d l< njg idlaIs we;'

tfukau oekg mj;sk Lksc iïm;a o lDIsl¾u yd l¾udka; lghq;= 
i|yd jvd;a M,odhs whqßka fhoúh yelsh' úfYaIfhkau mj;sk ixlS¾K 
iudc rgdj ;=< Lksc Ndú;h ñksid iuÕ ;Èka ne£ mj;S' wm tÈfkod 
Ndú;d lrk fndfyda ksIamdokhkag Lksc iïm;a ke;sju neßh' tu 
ksidu wm rfgys ;sfnk Lksc iïm;a j¾." tajd me;sÍ we;s wdldrh" 
m%fhdack fukau Lksc iïm;a wdYs%; l¾udka; .ek wm ish¿ fokd ;=< 
meyeÈ<s wjfndaOhla ;sìh hq;=h'

miq.sh ishji ;=< ck.ykh YS>% f,i jeäùu;a"  ld¾ólrKfha ÈhqKqj;a 
ksid iajNdúl iïm;a m%fhdackhg .ekSfï m%jK;dj osfkka Èk by< 
.sfhah' ta ksidu Lksc iïm;a ìysjQ wdldrh iy tajdfha jHdma;sh .ek 
j¾;udk iudch úfYaI Wkkaÿjla olajhs' fï jkúg f,dalfha ;snQ 
b;d wk¾> ;;a;ajfha Lksc iïm;a fndfydauhla wjika fjñka mj;S' 
fndfyda ld¾ñl rgj, ;snQ Lksc iïm;a YS>% f,i Ndú;hg .ekSu ksid" 
ÈhqKq rgj,a ld¾ólrKh fkdjQ rgj, we;s iajNdúl iïm;a .ek oeä 
wjOdkhla fhduq lr we;' tfiau id.r m;=f,a we;s Lksc iïm;a .eko 
miq.sh ld,fha wjOdkh fhduq jqk;a tajd leKSug yd ksiaidrKh lsÍug 
hk úhou wêl neúka" úoHd{hska kej;;a f.dvìfï we;s iïm;a .ek 
jeä Wkkaÿjla olajhs'

YS% ,xldfõ f,dayuh Lksc iïm;a b;d ÿ,n kuq;a" wf,dayuh Lksc o 
olakg ,efí' tfiau ,xldfõ ueKsla f,dalfha m%p,s;h' Y%S% ,xldfõ we;s 
Lksc iïm;a ms<sn|j wm ish¿ fokd ;=,u ukd wjfndaOhla mej;sh hq;=h' 
tu oekqu ;=,ska rg ixj¾Okh lsÍu b;d myiqh' tfy;a" wm rfgys we;s 
Lksc iïm;a .ek isxyf,ka iúia;rd;aulj ,shjqkq m;fmd; úr,h' 
f,dfõ ÈhqKq rgj, fuka Lksc wdYs%; l¾udka; wm rfgys nyq,j oelsh 
fkdyel' tfy;a wmsg yuqjk Lksc Ndú;d lr kj l¾udka; ìysfldg 
wmf.a úfoaY úksuh jeälr .; yels nj l;=jrekaf.a u;hhs'

ye¢kaùu



fuu .%ka:fha uQ,sl wNsu;d¾:h jkqfha wm rfgys we;s wd¾:sl jYfhka 
jeo.;a Lksc iïm;a ms<sn| úia;r;a" tajd weiqßka ìysl< yels kj 
l¾udka; ms<sn| oekqula mdGlhdg ,nd§u;a" ms<sn|jh' idudkH fm< 
iy Wiiafm< yodrK mdi,a isiqka yd oaù;Sh fY%A‚ .=rejreka uQ,sl 
lr .ksñka fuu .%ka:h iïmdokh l<;a" N+ iïm;a iy mßirh .ek 
Wkkaÿjla olajk mdGlhkago Lksc iïm;a weiqßka ksIamdok ìyslrk 
l¾udka; lrejkago mßYS,kh lsÍug iqÿiq .%ka:hla f,i fuh y÷kajd 
Èh yelsh'

fmdf;ys uq,a mßÉfþoh fjkafldg we;af;a Lksc iy mdIdK .ek 
f;dr;=re újrKh lsÍug fukau" wd¾Ól jYfhka Lksc iïm;a fhdod.; 
yels uxfm;a ms<sn|j ir, ye¢kaùula bosßm;a lsÍugh' wfkla mßÉfþo 
j, úia;r fldg we;af;a Y%S% ,xldfõ yuqjk wd¾Ól Lksc iy tajdfha 
fN!;sl iy ridhksl .=K fukau tu iïm;a wdY%s;j l<yels l¾udka; 
.ekh'
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1'  Lksc

Lkschla hkq l=ulao@Lkschla hkq l=ulao@

Lkschla w¾: oelaúfïoS úúO w¾:l:k mj;sk w;r fuu .%ka:fha 

Lkschla hkqfjka y÷kajkq ,nkafka Lksc úoHdfõoS Ndú; lrkq ,nk 

w¾:l:khhs' Lkscj,g iudk .;s.=K we;s øjHh LkscdN (Mineraloid)  
f,i y÷kajkq ,efí' hï ix>glhla Lkschla f,i kï lsÍug kï 

my; oelafjk m%Odk idOl 5 iïmQ¾K ù ;sìh hq;=h'

^1& iajNdúl jYfhka mej;Su'

^2& wldnksl ls%hdj,shla uÕska ks¾udKh ù ;sîu'

^3& ksh; ridhksl ixhq;shla mej;Su'

^4& iaMálrEmS ùu'

^5& >k øjHhla f,i mej;Su'

riosh øjhla jqjo th Lkschla f,i j¾.SlrKh lrkqfha th úfYaIs; 

fN!;sl ;;aFjhl mj;sk ksidh' Lkscuh kdulrKh tfia jqj;a ueKsla 

úoHdfõoS (Gemmology) yd wd¾Ól Lksc úoHdfõoS (Economic Geology) 
úúO w¾:l:k fokq ,nhs'

WodyrKhla f,i ´m,a (Opal) yd w.ia;s (Agate) i,ld n,uq' by; 

i|yka m%Odk idOl 4 la iïmQ¾K jqjo ´m,a yd w.ia;s hk folu 

iaMálrEms njla fkdolajhs' fïjd Lksschla f,i j¾.SlrKh l< 
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fkdyels jqjo ueKsla úoHdfõoS fuh Lksschla f,i y÷kajkq ,nkafka 

b;d jákd wd¾Óluh jákd ix>glhla jk ksidfjks' uq;= fn,a,df.ka 

,nd.kakd uq;= o Lkschla f,i i,lkq fkd,nkafka th iEoSu ldnksl 

ls%hdj,shl m%;sM,hla jk fyhsks' wd¾Ól Lkssc úoHdfõoS Yla;s ckl 

Lkssc (Energy Minerals) jYfhka .,a wÕ=re yd fmÜfg%da,shï y÷kajkq 

,enqjo tajd iEoSuo ldnksl ls%hdj,shl m%;sM, fjhs'

fuhg wu;rj oeka fj<|fmdf<ys ñksid úiska ridhkslj ks¾udKh 

lrk ,o Lkssc o mj;S' iajNdúl N+ úoHd;aul ls%hdj,shla fïjd ieoSu 

miqmi fkd;sfnk ksid tu ksIamdok ^lD;%su& ix;D; (Synthetic) Lkssc 

.Khg jefÜ' w;s iQlaIau ridhkd.dr mßCIdfjka mjd fuu ix;D; 

Lksc iuyrúg y÷kd.ekSug wmyiqh'

Tn fyd|ska okakd f.jqv Lksschla f,i j¾.SlrKh flf¾' ulaksido 

h;a f.jqv iEfokafka iajNdúl ls%hdj,shl m%;sM,hla jYfhka fyhsks' 

;dm msßhï lsßu uÕska fïjd ks,a yd r;= ueKsla njg mßj¾;kh lrkq 

,nhs'

oekg f,dalfha Lkscj¾. ydroyila muK y÷kdf.k we;' tfy;a 

wmg ks;r yuqjkafka Lkssc ishhlg wdikak m%udKhlah' fuu iq,N 

Lkssc y÷kd.ekSu i|yd" wms tu Lksscj, fN!;sl .=K fhdod .kafkuq'  

fndfyda Lksscj, fN!;sl .=K ;SrKh lrkafka" tajdfha ridhksl 

ixhq;sh iy iaMál jHqyh u;h'

Lksscj, .=KLksscj, .=K

fN!;sl .=K fN!;sl .=K (Physical Properties)(Physical Properties)

Lkssc j, fN!;sl .=K ksjerÈ f,i wOHkh lsÍfuka" Lkssc myiqfjka 

y÷kd.; yel' fCIa;%fha § Lkssc y÷kd.ekSug fuu uq,sl ,CIK fhdod 

.kS'
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iaMál iajNdj iaMál iajNdj (Crystal Habits)(Crystal Habits)

iaMálfha wNHka;r mrudKq weisÍ we;s wdldrh wkqj ndysr fmkqu 

,efí' iaMálhl we;s mrudKq cHdñ;sl rgdjlg weysÍfuka úYd, 

iaMálhla iEfoa' my; i|yka wdldrhg iaMál yevhka iajNdjfha mj;S 

^rEmigyk 1'1&

 

1' fl¢uh (Fibrous)
2' ms%iaudldr (Prismatic)
3' b¢lgq jeks (Needle) 
4'  LKslduh (Granular)
5'  ;, yeve;s (Bladed)

oSma;sh oSma;sh (Luster)(Luster)

Lksscfha mDIaGh u; m;s; jk wdf,dalh mrdj¾;kfhka ,efnk fmkqu 

oSma;sh f,i y÷kajhs' f,day jeks fmkque;s Lksscj, f,dayuh §ma;shla 

we;' wdf,dauyh f,i oelsh yels Lksscj, úúO §ma;Ska we;'

Wod( uq;=uh" fiaouh" friskuh'

j¾Kh j¾Kh (Colour)(Colour)

úoahq;a pqïnl j¾Kdj,sfha hï j¾K wjfYdaIKh lsÍu iy wfkla 

j¾K úfudapkh lrk m%udKh wkqj Lksschl j¾Kh we;sfõ' Lkscj, 

we;s wdka;ßl fY%aKsfha uQ,øjH ksid fyda iaMál oe,sfia fjkialï 

ksid tlu Lksschlg j¾K lsysmhla ;sìh yelsh'

Wod (- ;srejdkdj, j¾Kh wj¾K" iqÿ" frdai" oï fyda ,d ly jeks j¾K 

úh yel'

f,aLdjf,aLdj (Streak) (Streak)

Lksschl l=vqj, j¾Kh f,aLdj f,i y÷kajhs' Lksc y÷kd.ekSug 

fuu .=Kh" j¾Kh fhdod .kakjdg jvd jeä úYajdikSh;ajhla .kshs' 
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Lkschl f,aLdj y÷kd.ekSu fmdaisf,ka lene,a,l we;s,a,Sfuka l< 

yel ^rEmigyk 1'2&'

±eässhdj ±eässhdj (Hardness)(Hardness)

Lkschla isÍug olajk m%;sfrdaOh oeässhdj f,i w¾: olajhs' Lksc 

tlsfklg we;s,a,Sfuka idfmaCIj oeässhdj wvq yd jeä Lksc y÷kd.; 

yel' Lkscj, we;s oeässhdj ks¾Kh lsÍug idfmaCI oeässhd mßudKhla 

we; ^j.=j 1'1&'

j.=j 1'1 fudfydaf.a oeähd mßudKhj.=j 1'1 fudfydaf.a oeähd mßudKh

 ge,ala  1  f*,aâiamd¾  6

 ðmaiï  2  lajd¾Üia ^m<s`.=&  7

 le,aihsÜ 3  fgdmEia ̂mähx&  8

 *a¨fjdrhsÜ 4  l=reúkao ^fldrKavï& 9

 wemghsÜ 5  Èhuka;s   10

me¨ï ;, me¨ï ;, (Cleavages)(Cleavages)

ÿ¾j, ne£ï we;s ;,hla Tiafia Lksschla me,Sug fyda leãug yelskï" 
tu mDIAGh me¨ï ;,hla f,i y÷kajhs' fndfyda wjia:dj,§ me¨ï 
;, iaMál uqyqK;g iudka;r fõ' iuyr Lkssc j,g me¨ï ;, ÈYd 
follg fyda Bg jeä .Kkla ;sìh yel' tfiau fuu me¿ï ;, Tiafia 
lefvk iajNdjh wkqj( ^1& mßmq¾K"  ^2& fyd|"  ^3& ÿ¾j, fyda ^4& b;d 
ÿ¾j, f,i me¿ï;, j¾.SlrKh lrkq ,efí ^rEmigyk 1'3&' me¿ï 
;, fkdue;s Lksscj, ì÷ï oelsh yel' ì÷ï uqyqK;la fndfydaúg iqug 
fkdjk w;r úIudldr r¿ yevhla .kS'

úYsIag .=reFjhúYsIag .=reFjh (Specifi c Gravity) (Specifi c Gravity)

lsishï Lkschl c,hg idfmaCIj we;s >kFjh o úYsIaG .=reFjh f,i 
w¾: olajhs' iuyr wjia:dj,§ Lksschl >kFjh ^tall mrudKql 

ialkaOh& Lkssc y÷kd.ekSug fhdod .kS'
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m%ldY .=K m%ldY .=K (Optical Properties)(Optical Properties)

Lkssc wdf,dalhg olajk m%;spdrh tajdfha m%ldY .=K fõ' fuu .=K o 

Lksc y÷kd.ekSug fhdod .kS' iuyr Lksc;=<ska wdf,dalh b;d fyd¢ka 

.uka lrhs' fujeks Lksc mdroDIH Lksc f,i y÷kajhs' wdf,dalh úksúo 

fkdhk Lksc mdrdkaO Lksc fõ'

ridhksl .=K ridhksl .=K (Chemical Properties) (Chemical Properties) 

ridhksl iq;%h uÕska Lkschl ridhksl ixhq;sh .ek wjfndaOhla 

,nd.; yel' ridhksl iq;%h yeuúgu b;d ir,j bÈßm;a l< hq;=h' 

Lkscj, we;s wekhk Ndú;d lr Lksc j¾.SlrKh lrkq ,efí' ta wkqj 

my; i|yka jkafka m%Odk Lksc mx;s h'

1' ksi. uq,øjH - Wod(  r;arka (Au), ß§ (Ag), ñksrka (C) 
2' i,amhsv Lksc - Èhrka  

3' i,afmag Lksc - ðmaiï  

4' Tlaihsv Lksc - ue.akghsÜ  

5' ldnfkag Lksc - le,aihsÜ  

6' fya,hsv Lksc - fya,hsÜ   

7' fmdiafmag Lksc - wemghsÜ 

mdIdK pl%h iy mdIdK ye|skaùumdIdK pl%h iy mdIdK ye|skaùu

Lksc iïm;a ms<sn|j úêu;aj yeoErSfïoS mdIdK pl%h .ek wjfndaO 

lr.ekSu w;HdjYH fõ' ulaksido h;a mdIdK iEoSfï l%shdj,s yd Lksc 

iïm;a j, iïNjh w;r b;d ,xjQ wfkdkH iïnkaO;djhla mej;Suhs'  

úúO mdIdK iEoSfï l%shdj,shka fjkafjkaj úia;r lsrSug jvd mdIdK 

pl%fha l%shdj,s úia;r lsrSu ;=<ska mdIdK ms<sn|j wjfndaOhla ,ndoSu 

jvd fhda.H hhs is;uq'

pl%shj isÿjk l%shdj,shl uQ,sl ixl,amh jkqfha tu l%shdj,sh ;=< 

ix>gl bj;aùu fyda msg;ska ,nd oSu isÿfkdùuhs' ix>gl j, wNHka;r 

Lksc
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fjkiaùu u.ska pl%Shj isÿjk l%shdj,sh iïmQ¾K lrkq ,nhs' WodyrKhla 

f,i Yla;s pl%h ^Energy Cycle) .;fyd;a tys m%Odk ,CIKh jkafka 

Yla;sh wu;rj ckkh ùu fyda úkdY ùu isÿfkdjk kuq;a tla Yla;s 

m%Njhlska ;j;a Yla;s m%Njhlg mrsj¾;kh ùu pl%ShlrK l%shdj,sh 

mqrdu isÿùuhs' fuu ixl,amh mdIdK pl%hgo wdfõKsslh' kuq;a úYajfha 

mj;sk fujeks pl%ShlrK l%shdj,sj,g jvd mdIdK pl%h úfYaIs;hs' 

mdIdK pl%h iïmQ¾K ùug b;d oS¾> ld,hla .;ùu Bg fya;=jhs' mD:sú 

wNHka;rfhys mj;sk .;sl iajNdjh yd fjk;a l%shdoduhka fya;=fjka 

mD:sú u;=msg mj;sk tla j¾.hl mdIdK ;j;a j¾.hlg mrsj¾;kh fõ' 

fuu iajdNdúl pl%ShlrK l%shdj,sh b;d fiñka isÿjk w;r th we;eï 

úg jir ñ,shk .Kkla isÿfõ' mdIdK pl%fhys m%Odk l%shdldßFj .ek 

oeka i,ld n,uq ^rEmigyk 1'4&'

   

rEm igyfka oelafjk mßÈ yd Tn okakd mrsos úúO j¾.fha mdIdK 

j¾. fmd<j u;=msg mj;S' fndfyduhla l÷ mka;s ks¾udKh ù we;af;ao 

fujeks mdIdK j,sks' fuu mdIdK i;H jYfhkau ieoS we;af;a 

fmd<j u;=msg fkdfõ' úúO N+ úoHd;aul l%shdj,s fya;=fjka fïjd 

fmd<j u;=msgg meñfKkq ,efí' fuu mdIdK jvd;au ia:dhs jkafka 

tu mdIdKh ks¾udKh jQ mrsirfhysh' fmd<j u;=msg mj;sk fjkiajQ 

WIaK;aj mSvk ;Fjhka hgf;a fïjd wia:dhs njg m;afõ' fuys wjika 

m%;sM,h jkafka fuu mdIdK cS¾Khg m;aùuhs' mdIdK pl%fhys uQ,sl 

ix>glhla jkafka fuu cS¾K l%shdj,shhs' w.ï ksê hgf;a úia;r lr 

we;af;a fuu l%shdj,shhs' 

fuu fN!;sl yd ridhksl cS¾Kh u.ska Ldokh jkakdjQ mdIdK fldgia 

yd Lksc" nys¾ckk idOl ^iq<Õ" j¾Idj" yd .a,eishr& u.ska mrsjykh 

ù fødaKshl ;ekam;aùu isÿfõ' ld,hdf.a wejEfuka fuu ;ekam;a ùu 

ksid tu wjidos; (Sediments) ;Ügqfõ >klu jeäfõ' fuúg m;=f,ys 

we;s mdIdK j, mSvkh jeäùfuka yd WIaK;ajh iq¿ jYfhka jeäùfuka 

tajdfha wxY= w;r bv m%udKh wvqù c, jdIam bj;aùu ^Compaction) 
isÿfõ' fuu wxY= w;r jhkfha ^Texture) fjkiaùu wjidos; mdIdK 

iEoSfï wdrïNhhs' fuu wjidos; mdIdK ieoSu fmd<fjka fkd.eUqre 

ia:dkhl wvq WIaK;aj ;;aj hgf;a ^<3000C) isÿfõ' fuu fødaKsfhys 
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;j ;j;a mdIdK fldgia yd Lksc ;ekam;a ùu ;=<ska yd úúO N+ ldrl 

p,khka ksid ^Tectonic Movements) wjidos; mdIdK .s,d neiSu isÿfõ' 

fmd<fjys N+ ;dm wkql%uK ^Geothermal Gradient) yd fuu mSvkh 

jeäùu ksid mdIdK mj;sk mrsirh wjg wêl WIaK;aj yd mSvk 

;;ajhkag mrsj¾;kh fõ' fuu WIaK;aj yd mSvk ;;ajhkag wkqrEmj 

tu wjidos; mdIdK j, jhkh yd Lksc úoHd;aul fjkiaùfï l%shdj,sh 

úmrS;lrKh f,i ye|skafõ' úmrS;lrK l%shdj,sfhys w¾: oelaùu 

wkqj fuu l%shdj,sh isÿjkafka ixjD; moaO;shl >k wjia:dfõh (Solid 
State in Closed System)' fuysoS uq,ska ;snQ mdIdKfha ridhk úoHd;aul 

fjkia ùula isÿfkdfõ (Isochemical)' úmrS; mdIdK iEoSu WIaK;ajh 

2000C g jeä yd 10000C g fkdjeä ;FjhloS isÿfõ ^rEmigyk 1'5&' 

WIaK;ajh 9000C- 10000C blaujQ úg  isÿjkafka l=ulaoehs Tng is;d.; 

yelso@ fujeks ;;ajhka hgf;a mdIdK WKqù ÿiai%dù øjhla njg m;afõ' 

Tn okakd mrsos f,daosh ^Magma) hkqfjka yªkajkafka fuhhs' fuu 

f,daosh mD:sú wNHka;rfha lfndf,a yd m%djrKh we;=<; isrù ;sfí' 

fïjd wêl WIaK;ajh yd mSvk ;;a;aj ;=< mD:sú lfndf,a mj;sk úYd, 

mrsudKfha me¨ï (Faults)" l=ia;=r (Fractures) yd ;, udhsï (Tectonic 
Boundaries) jeks ÿ¾j, l,dm w;rska fmd<j u;=msgg meñfKkafka 

mSvkh wvqlsÍug .kakd W;aidyh ksidh' fuu ue.aud fl<skau mD:súhg 

meñfKk l%shdj,sh huy,alrKh (Volcanism) kïfõ' fuúg th ,djd 

(Lava) jYfhka y÷kajhs' fuu f,daosh ÿ¾j, l,dm w;ßka fmd<j 

u;=msgg meñfKk w;r;=roS mD:sú lfndf,ys isrù ;sìh yel' ue.aud 

isis,a ùu ksid iEfok mdIdK úfYaIh wd.afkah mdIdK kïfõ' fmd<j 

u;=msg isis,a jk mdIdK ksYal%dka; (Volcanic Rocks) mdIdK jYfhkao 

mD:sú lfnd, ;=< isis,a jk mdIdK wl%dka; mdIdK (Plutonic Rocks) 
jYfhkao y÷kajkq ,efí ^rEmigyk 1'6&' 

wd.afkah mdIdKwd.afkah mdIdK

wd.afkah mdIdK uQ,sl jYfhka iEfokq ,nkafka fmdf<dj we;=<; 

ckkh jk ue.aud isis,aù >kSNjkh ùfuks' uq,skau wd.afkah mdIdK 

ieoSu i|yd w;HjYH ix>glh jk ue.aud ckkh jkafka flfiao 

Lksc
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hkak i,ld n,uq' m%Odk jYfhka ue.aud ckkh jkafka by< mD:sú 

m%djrKh ^Upper Mantle) yd my< mD:sú lfndf,ah ^Lower Crust)' 
fuu wdia;rK idudkH jYfhka mD:sú mDIaGfha isg ls'ñ' 30-40 l 

.eUqßka msysgd ;sfí' fuu l,dm iajNdjfhkau wêl WIaKFjfhka hq;= 

l,dmhs' fuu l,dm j,g wêl WIaK;ajh ,efnkafka fmdf<dfõ N+ 

;dm wkql%uKh ^Geothermal Gradient) ksid iy mD:sú wNHka;rfhys 

ksrka;rfhkau isÿjk iuia:dksl uQ,øjH j, úlsrKYS,s LKavkh 

^Radioactive Decay) ksid ckkh jk wêl ;dmfhks' fuu ksid by; 

olajk ,o l,dm j, WIaKFjh fi' wxYl 1000 jvd by< w.hla .kS' 

fï ksid ksrka;rfhkau mD:súfha  by< m%djrKh yd my< lfndf,a 

msysgd we;s mdIdK l%ufhka WKqùu isÿfõ' fuh øj ue.aud j, wdrïNhhs' 

fufia ckkh jk ue.aud mD:sú lfndf,a yd by< m%djrKfhys msysgd 

;sfnk ue.aud l=àrj, ^Magma Chamber) wêl WIakFjh yd wêl mSvk 

;;ajhka ;=, .nvd ù mj;S' fuu l=àr iuyrúg  b;d úYd, (>10 km3) 
fyda b;d l=vd úhyelsh' bkamiq fmdf<dj u;=msg mj;sk ;, udhsï 

w;r l%shdldßFjh ksid úúO me¨ï ks¾udKh fõ ^Fractures, Faults & 
Joints)' fïjd mD:sú lfndf,a ÿ¾j, l,dm fõ' fuu ÿ¾j, l,dmhla 

wêl WIaKFjh yd wêl mSvk ;;ajhka ;=, mj;sk ue.aud l=àrhla 

iuÕ iïnkaOjQ úg fuu ue.aud j, mSvkh wju lr .ekSu i|yd fuu 

ÿ¾j, l,dm w;rska ßx.d b;d fõ.fhka fmdf<dj u;=msgg meñfKa¡ 

mD:sú wNHka;rfhAA msysá mod¾: mD:sú mDIaGh ;=<g úodrKh (Eruption) 
lsÍfï l%shdj,sh huy,alrKh fõ ^Volcanism)' mD:sú mDIaGh u;=msg 

isis,a jk fujeks mdIdK ksYal%dka; mdIdK (Extrusive Rocks) jYfhka 

y÷kajkq ,nhs¡

hïfyhlska fuu ue.aud j,g mD:sú mDIaGh ;=<g meñKSug wjldY 

fkd,enqkfyd;a fuu ue.aud by< lfnd, ;=, isrù >kSNjkh fõ¡ 

fuuÕskA úúO yev we;s wd.afkah foAyhkA f.dvk.k w;r Majd wl%dka; 

mdIdK ^Plutonic Rocks& jYfhka y÷kajkq ,nhs¡ ,efld,s;" ,efmd,s;" 

vhsl" nef;d,s; hkd§ jYfhka y÷kajkq ,nkAfkA fuu foAyhkAfõ 

^rEmigyk 1'6&'

wd.afkah mdIdKhl jhkh (tlA tlA Lksc weysÍ we;s wdldrh) ;SrKh 
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lrkq ,nk m%Odk idOlh jkafka ue.aud isis,a jk iS.%;djhhs¡ uq,skau  

wl%dka; iy ksYal%dka; mdIdKj, jhkfha (Texture) we;s fjkialï 

.ek i,ld n,uq' ulaksido h;a wmg yuqjk úúO j¾.fha wd.afkah 

mdIdK m%Odk jYfhka y÷kd.kq ,nkafka jhkfha fjkialï fya;=fjka 

ksidh¡ 

ue.aud wêl mSvkh hgf;a fmdf<dj u;=msgg meñKs miq tajd ,djd hhs 

idudkH jHjydrfha Ndú;dlrkq ,nhs' fuu ,djd j, WIaKFjh b;d 

by<h' kuq;a wjg mrsirfhys WIaKFjh idfmaCIj b;d wvq neúka ,djd 

b;d iS.%fhka >kSNjkh fõ' fjk;a jpk j,ska lsjfyd;a tajdfhys isis,a 

jk iS.%;djh b;d wêlh¡ fuu.ska iEfok ksYal%dka; mdIdKj, we;s 

Lkscj, lKsld j, m%udKh b;d l=vd ^Fine grained& jkafka iS.%fhka 

isis,a jk ksidh ^mdIdKhla ieoS ;sfnkafka Lksc øjH j, tl;=jlska 

nj u;l ;nd .; hq;=h&'  

kuq;a mD:súfha by< lfndf,a >kSNjkh jk wl%dka; mdIdKj, wjg 

fN!;sl ;;ajhka óg jvd fjkiah' ue.aud j, WIaKFjh b;d by< w.hla 

.kakd kuqÿ wjg mdIdK j, WIaKFjh o mD:sú mDIaGfha WIaKFjhg 

jvd by< w.hla .kakd ksid isis,a jk iS.%;djh idfmaCIj wvqh' fuys 

wjidk m%;sM,h jkafka wl%dka; mdIdK j, lKsld m%udKfhka úYd, 

^Coarse-grained& ùuh' fï ksid lKsld j, úYd,Fjh wOHhkh lsÍu 

u.ska wl%dka; iy ksYal%dka; mdIdK b;d myiqfjka y÷kd.; yelsh¡ 

idudkHfhka ksYal%dka; mdIdK j, lKsld ñ,sógr 1 lg jvd wvqjk 

w;r wl%dka; mdIdK j, lKsld iuyr wjia:dj,oS ñ,sógr 5 lg;a 

jvd úYd, fjhs' 

wd.afkah mdIdKhla m%Odk jYfhkau y÷kd.kq ,nkafka tys jhkhg 

wu;rj tys j¾Kh yd Lksc ixhq;sh u.sks' fuu fjkiaùu m%Odk 

jYfhkau isÿjkq ,nkafka mdIdK iEoS we;s ue.aud j, ixhq;sh ksidh' 

fuu mdIdK m%Odk jYfhka fldgia 4 lg fnfoa'

Lksc
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1 wdï,sl mdIdK SiO2 %  > 66%
2 w;rueos mdIdK SiO2 %  - 52-65 %
3 NdIañl mdIdK SiO2 %  - 45-51%
4 w;s NdIañl mdIdK SiO2 %  < 45%

wdï,sl mdIdK jYfhka i,lkq ,nkafka is,sld m%;sY;h 66% lg jvd 

wvx.= jk wd.afkah mdIdKhs' fuu is,sld m%;sY; wdrïNl ue.aud j, 

is,sld m%;sY;hka jqjo mdIdKfha Lkschka yd uQ,sl ridhksl mrSCIK 

j,ska ixhq;sh ks¾Kh l< yel' fuysoS i|yka l,hq;= wks;a jeo.;a 

lreK jkafka mdIdKfha wdï,sl-NdIañl .=Kh yd pH w.h w;r lsisÿ 

wdldrhl iïnkaOhla fkdue;s njhs' tuksid kQ;k j¾.SlrKfhaoS 

mdIdKfha is,sld m%;sY;h muKla Ndú;d flf¾' 

my; j.=j 1'2 u.ska ue.aud j, ixhq;sfhys yd iEfok mdIdK j, 

kdulrKhka y÷kajdoS we;' fuysoS WodyrKhla f,i wl%dka; mdIdKhla 

jk .%ekssÜ ^Granite& yd ksYal%dka; mdIdKhla jk rfhdA,hsÜ ^Rhyolite& 
.ek u|la i,ld n,uq' by; mdIdK foflys Lksc úoHd;aul ,CIK 

fyda j¾Kh i,ld ne¨jfyd;a lsisu fjkila y÷kd .; fkdyelsh' 

ulaksido h;a fuu mdIdK folu ieoS we;af;a tlu ixhq;sfhka hq;a 

ue.aud (SiO2% > 66%) j,ska ksid h' kuq;a mdIdK fofla isis,a ùfï 

iS.%;djh fjkia neúka lKsldj, m%udKhka fjkialï fmkajhs'

 

óg iudk ,laIK .efn%%da ^Gabbro& yd nefida,aÜ ^Basalt& hk NdIañl 

mdIdKj,o fmkajkq ,nhs' idudkH jYfhka  wdï,sl mdIdK  j, by<  

is,sld m%;sY;hla mj;sk neúka ;srejdkd (Quartz& iy f*,aâiamd¾ 

^Feldspar& nyq, jYfhka mj;sk w;r" NdIañl mdIdK iy w;s NdIañl 

mdIdK j, hlv ^Fe& yd ue.akSishï ^Mg& wêl Lksc jk T,súka 

mhsfrdlaiska yd weï*sfnda,a jeks Lksc iefoa' 
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wjidos; mdIdKwjidos; mdIdK

wjidos; mdIdK iEosfï l%shdj,sh m%Odk jYfhka mD:sú mDIaGhg b;d 

lsÜgqfjka" lsf,dAógr 1 l muK .eUqßka isÿfõ' fï ksidu wjidos; 

mdIdK iEoSfï l%shdj,sh i|yd WIaK;ajh yd mSvkfha t;rï n,mEula 

fkdue;' fuu ksid wjidos; mdIdKj, úfYaI ,laIKhla jkqfha Ydl 

iy i;aj fmdis, ^mdIdKSh Od;=& tajdf.a wvx.=  ùuh' fmdis,hla hkq 

w;S;fha cSj;ajq osrd.sh i;=ka yd Ydlj, fldgia  fyda tu fldgia 

;snq njg ,efnk idlaIsh' fïjd u.ska tu mdIdK we;sjq ld,jljdkq 

ms<sn|j meyeos,sj oek .ekSug yelsh' fuu fmdis, úmrS; yd wd.afkah 

mdIdKj, olakg fkdue;af;a wêl WIaK;aj-mSvk ;;aj hgf;a fïjd 

fjk;a yhsfv%dldnka njg mrsj¾;kh jk ksidh' óg wu;rj wjidos; 

mdIdK wd¾:sluh jYfhkao b;d jeo.;alula  Wiq,hs' ta ula ksido h;a 

m%Odk Yla;s m%yjhla jk .,a w.=re' fmfg%da,shï yd wksl=;A yhsfv%dAldnka 

msysgd ;sfnkafka wjidos; mdIdK wdY%s;jh' WodyrKhla f,i ueofmros. 

rgj,  .,a w.=re yd fmfg%da,shï jeä jYfhka mj;skafka tu rgj,a 

mssysgd ;sfnkafka wjidos; mdIdK u.ska iEÿkq mDÓú lfnd,la neúks'

 

wjidos; mdIdK j¾.SlrKhwjidos; mdIdK j¾.SlrKh

wjidos; mdIdK j¾.SlrKhg ,la lr ;sfnkafka tu mdIdK iEfok 

úúO l%u ksrSCIKhg ,la lsrSfuks' m%Odk jYfhka wjidos; mdIdK 

iEoSfï l%u ;=kla yªkd.; yelsh'

^1& LKavc wjidos;lrKh (Clastic Sedimentation)
^2& ridhksl wjlafIamKh (Chemical Precipitation)
^3& cSj úoHdFul wjidos;lrKh (Biological Sedimentation)

LKavc wjidos; mdIdK LKavc wjidos; mdIdK (Clastic Sedimentary Rocks)(Clastic Sedimentary Rocks)

mdIdK cS¾KfhaoS mdIdKfhka fjkajk Lksc yd mdIdK len,s jeiai" 

iq<Õ yd .a,eishr keu;s m%Odk jdyl u.ska mrsjykh fõ' fuuÕska 

mßjykh jk mdIdK len,s yd Lksc" LKavc (Clasts) kñka ye|skafõ' 
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fuu LKavc j, mrsjykh wjika jkafka tu ish¨ øjH hïlsis fødaKshla 

;=, ;ekam;a ùu u.sks ^rEmigyk 1'7&' fuu fødaKs fmd<j u;=msg fyda 

uqyqÿ m;=, hg fyda  ;sìh yelsh' fuu.ska ;ekam;a jk Lksc len,s yd 

Lksc wjidos; ld,h;a iuÕ ;où wjidos; mdIdK njg mrsj¾;h fõ' 

wjidos; mdIdK iEoSfï l%shdj,s 90] lAu iEfokafka fuu l%shdj,sh 

uÕsks'  LKavc mdIdK iEoSfïoSS my; i|yka l%shdj,s 6 isÿjkq ,nhs' 

1 mdIdK cS¾Kh yd Ldokhùu (Weathering and Erosion)
2 mdIdK len,s iy Lksc mrsjykh (Transportation) 
3 fødaKshl ;ekam;aùu (Deposition)
4 by<ska ;ekam;a jk wjidos; ksid my< ;Ügq ;oùu ^fuysoS my< 

we;s wjidos; j, c,h bj;aùu isÿfõ& (Compaction)
5 mdIdKslrKh (Lithifi cation)
6 wjidos; mdIdKhla njg m;aùu (Diagenesis)

fuhska meyeos,s jkafka LKavc wjidos; mdIdK m%Odk jYfhka iEfokafka 

wjidos; ;oùfuka neúka by;ska olajk ,o mdIdK len,s yd Lksc 

noduhla uÕska ;oùu isÿjk njhs' fuu fødaKs uqyqo hg msysgd ;sfí 

kï m%Odk jYfhka ldnfkag wvx.= mdIdK iEfok w;r" fmdf<dfjys 

msysgd ;sfnk fødaKs j, is,slka yd we¨ñkshï nyq, f,i we;' fuu 

LKavc wjidos; mdIdKj, jhkh i,ld ne,Sfï§ úúO úYd,;Ajfhka 

hq;= mdIdK len,s yd Lksc úúO j¾.j, nodu j,skA ne£ mj;S' fuu 

wjidê; mdIdKj, ku ;SrKh lrkq ,nkAfkA tajdfha wvx.= mdIdK 

len,s" Lksc yd nodu j¾.h ie,ls,A,g .ekSfuks ^j.=j 1'3&'
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j.=j 1'3( LKAvc wjidos; mdIdK j¾.SlrKhj.=j 1'3( LKAvc wjidos; mdIdK j¾.SlrKh

lKsldfõ ku lKsldfõ 

úYalïNh  

(ñó)

wjidos; mdIdKfhA ku

fnda,Av¾ (Boulders) > 256 fnda,Av¾ fldkA.Af,duf¾Ü

Boulder Conglomerate
fldn¨ (Cobbles) 64 to 256 fldn¨ fldkA.Af,duf¾Ü

Cobble Conglomerate
fmn¨ (Pebbles) 2 to 64 fmn¨ fldkA.Af,duf¾Ü

Pebble Conglomerate
je,s (Sand) 1/16 to 2 je,s.,A (Sandstone)
frdkauv (Silt) 1/256 to 1/16 frdkAuv .,a (Siltstone)
ueá (Clay) < 1/256 uv.,A (Mudstone)" Y,Al 

(Shale)
 

ridhkslj iEÿk wjidos; mdIdK ridhkslj iEÿk wjidos; mdIdK 
(Chemical Sedimentary Rocks)(Chemical Sedimentary Rocks)

fuu mdIdK iEfokq ,LkAfkA ix;DmA; ,jK ødjKhkAf.kA 

wjidos;lrKh ùfuks' m%Odk jYfhkA uqyqÿ c,h idkAøKh ùfukA 

iEfok yqKq.,A ridhkslj iEÿk wjidos; mdIdKhs ^j.=j 1'4&' óg 

wu;rj Y=Ial m%foAYj, idudkH ,jK iys; c,h idkAøKh ùfukA 

iEfok mdIdK o ^jdIAmdhs;-Evoporite) fï .Khg wh;Ah  ^rEmigyk 

1'7&'

Ôj úoHd;Aulj iEÿk wjidos; mdIdK Ôj úoHd;Aulj iEÿk wjidos; mdIdK 
^Biogenic Sedimentary RocksBiogenic Sedimentary Rocks&

mrsirfhA isák ÔùkAf.A ^Organisms& ls%hdldß;Ajh ksid iEfok mdIdK 

fuu j¾.SlrKhg wh;A fõ' WodyrKhlA f,i fldr,A mrj, isák 

Ëqø ÔùkAf.A ls%hdldß;Ajh ksid iEfok mdIdK fldr,A yqKq.,A f,i 
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ye|skAfõ (rEmigyk 1'7&'  ñh.sh i;=kA yd Ydl u.skA iEfok .,a wÕ=re 

o fuu l=<hg wh;A fõ '

j.=j 1'4( Ôj úoHd;aul yd ridhksl wjidos; mdIdK j¾.SlrKhj.=j 1'4( Ôj úoHd;aul yd ridhksl wjidos; mdIdK j¾.SlrKh

wjidos; 

ls%hdj,sh

ixhq;sh úfYAIs; ,lAIK mdIdKfhA ku

ridhksl 

l%shdj,shlA 

ksid iEÿk

ËQø iAMál 

;srejdkd

ùÿre lene,A,lA 

iSßh yel

p¾Ü (Chert)

fyA,hsÜ tlsfklg 900 jQ 

mßmQ¾K me¨ï;, 

3lA we;'

,jK iys; 

mdIdK 

(Rock Salt)
ðmAiï kshfmd;Af;kA 

iSßh yel'

ðmAiï mdIdK 

(Rock Gypsum)
le,AihsÜ ;kql 

yhsv%laf,daßla 

wï,h iuÕ 

m%;sl%shd lrhs'

yqKq.,a

(Limestone)

fvd,uhsÜ l=vql,úg ;kql 

yhsv%laf,daßla 

wï,h iuÕ 

m%;sl%shd lrhs'

fvd,uhsÜ 

iys; yqKq.,a 

(Dolostone)

Ôj 

úoHd;aulj 

iEÿk

fldr,a" 

le,AihsÜ yd 

fvd,uhsÜ 

fldr,A meyeos,s j 

olAkg we;

fldr,a yqKq.,a 

(Coral 
Limestone)

ldnka  

(osrd.sh me,Eá 

iy ñh.sh 

i;=ka)

l¨ meyehlA .kS' 

b;d ieye,A¨ h'

.,awÕ=re (Coal)
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úmÍ; mdIdKúmÍ; mdIdK

mD:sú lfnd, jkdyS b;d .;sl iajrEmfhka mj;sk ialkaOhls' 

tys ksrka;rfhka úúO N+ ldrl l%shdj,Ska i|yd odhlFjh iemfha' 

huy,alrKh N+ñlïmd wdosh fïjdfha m%;sM, fõ' uQ,slj wl%dka; 

mdIdK mD:sú lfnd, ;=< iEÿk o fïjd mD:sú mDIaGhg /f.k tkq 

,nkafka by; olajkq ,enQ l%shdj,s ksid WlaIsma; (Uplift) ùfuks' 

mD:sú mDIaGfhA mj;sk iuyr fldgia mD:sú wNHka;rhg /f.k hkq 

,nkafka o mD:sú mDIaGfhA mj;sk fuu .;sl iajNdjh ksid h' fuu 

l%shdj,s N+ úoHdfõoS meyeos,s lrkq ,nkafka ;, N+ ldrl ixl,amh 

;=<sks (Plate Tectonic Theory)'  fuu u;hg wkqj fuu p,s;hka i|yd 

n,h iemfhkq ,nkafka mD:sú m%djrKfha ;sfnk ;dm ixjyk Odrd 

(Convection Currents) uÕsks'

by;ska fláfhka i|yka l< mD:sú lfndf,a mj;sk .;sl;ajh isysfha 

;ndf.k úmrS; mdIdK iEfok wdldrh i,ld n,uq' by; úia;r 

lrk ,o p,s; u.ska mD:sú mDIaGfhA mj;sk mdIdK mD:sú lfnd, ;=,g 

ls|d neiai úg ksrka;rfhkau tajd wêl WIaK;aj yd mSvk ;;ajhkag 

Ndckh fõ' fï ksid by;ska ;snQ mdIdK j, iajrEmh iïmQ¾Kfhka 

u fjkia jkafka fuu WIaK;aj yd mSvk ;;ajhka fjkia ùu ksidh' 

fuu l%shdj,sh úmrS;lrKh f,i yªkajkq ,nhs (rEmigyk 1'8&' 

úmÍ;lrKh ksid iEfok mdIdK úmÍ; mdIdK f,iska yªkajkq ,nhs 

^j.=j 1'5&' fuysoS m%Odk jYfhka isÿjkq ,nkafka by;oS mD:sú mDIaGfhA 

mej;s mdIdKj, Lksc úc,khg (Dehydration) yd kej; iaMállrKhg 

(Recrystalization) Ndckh ùuhs'  j.=j 1'5ka ±lafjk mßÈ ÈYdk; jQ 

lKsld iys; úmÍ; mdIdK fldgia 4lg fnod fjka flf¾'

^1& iaf,aÜ (Slate) 

^2& *s,hsÜ (Phyllite)

^3& IsiaÜ (Schist)

^4& khsia (Gneiss)
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fuu mdIdK ms<sfj,ska WIaK;ajh wvq ;;ajhka j, isg WIaK;ajfhys 

jeä ;;ajhkaj,g wkqj j¾.SlrKh lr we;'  WIaK;ajh jeä ùu;a 

iu`. lKsldj, úYd,;ajh l%ufhka úYd,fõ'  Y%S ,xldfõ m%Odk 

jYfhka mj;sk mdIdKh jkqfha khsiah'  fuhska y÷kajkqfha Y%S ,xld 

lfnd,a úmÍ;lrK WIaK;aj-mSvk b;d by< njhs'  fndfyda úg tlu 

Lkschla iys; úmÍ; mdIdK ÈYdk;shla fkdolajhs'  lajdÜiahsÜ yd 

udn,a fïjdg WodyrKhs'  

Lksc iïm;aLksc iïm;a

Lksc iïm;a hkqfjka w¾: olajkq ,nkafka fmdf<dfjka ,nd.kakd 

Lksc fõ' mDÓú lfndf,a jeä jYfhkau mj;sk uQ, øjH jk Tlaiscka" 

is,slka" we¨ñkshï" hlv" fidaähï" le,aishï yd ue.akSishï j, 

ixhq;shlska Lksc  ks¾udKh ù we;' fuu uQ,øjH mDÓú lfndf,a 97] 

m%udKhla mqrd mßudj wkqj me;sß mj;S'  mDÓúfha mßudfjka b;sßh 

^3]& idkaøKh ù mj;skafka ksiÕ f,day (Native Elements) jYfhka we;s 

r;arka" ßoS" ma,eákï"  fl%dañhï yd fldm¾ wdoshhs' fuu ksiÕ f,day 

mDÓú lfnd, mqrd iudk jYfhka me;sÍ mj;S kï tys lsisÿ jákdlula 

mj;skafka ke;' idudkHfhka fuu ksiÕ f,day idkaøKh jkafka úfYaI 

jQ mdIdK w;f¾ muKs' fuu iïnkaO;dj fuu mßÉfÊofha mdIdK 

j¾. .ek oek.ekSfuka miqj Tng myiqfjka wjfndaO jkjd we;ehs 

hkak wmf.a úYajdihhs' ol=Kq wms%ldj" TiafÜ%,shdj jeks rgj, b;d 

úYd, r;arka wdlr mj;skafka;a YS% ,xldfõ uyd mßudK r;arka wdlr 

fkdue;s jkafka;a fuu Lksc yd mdIdK j¾. w;r mj;sk iïnkaO;dj 

ksidu h' 
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j.=j 1'5(  úmÍ; mdIdK j¾.SlrKhj.=j 1'5(  úmÍ; mdIdK j¾.SlrKh

osYdk;shla olAjk lKsld iys; mdIdK (Foliated Rocks)

úmrS;lrKh 

isÿjk 

WIaKFjh

    200ºC 200-400ºC 400-600ºC 600ºC g jeä

mdIdKfhA 

ku

iaf,AÜ 
(Slate)

*s,hsÜ 

(Phyllite)
IsiAÜ 

(Schist)
khsia 

(Gneiss)
jhkh 
(Texture)

Lksc mshú 

weig 

olakg 

fkd,efí' 

Lkscj, 

úYd,;Ajh 

b;d 

l=vdh' ;o 

meyefhkA 

hq;= 

mdIdK 

úfYAIhls'

b;d l=vd 

uhsld 

m;+re 

os,siSula 

yd 

osYdk;shlA 

iys;j 

(Slaty 
Cleavages) 
olAkg 

,efí'  

Lkscj, 

úYd,;Ajh 

iaf,AÜ 

j,g jvd 

úYd, h'

uOHu 

m%udKfhA 

lKsld 

iys; 

uhsld" 

;srejdkd 

yd .dkÜ 

Lksc 

m%Odk 

jYfhkA 

wvx.= h'

úYd, lKsld 

iys; Lksc 

ksrkA;rfhka 

olAkg ,efí' 

mshú weiska 

Lksc y÷kd.; 

yel' ,d yd 

;o meyefhka 

hq;= m%FHdj¾; 

iA:r (layers) 
olAkg ,efí' 

› ,xldfõ 

olAkg 

,efnkAfkA 

fujeks 

mdIdKhs'

osYdk;shla fkdjQ lKsld iys; mdIdK (Non-Foliated Rocks)

ixhq;sh 90] lg 

jvd 

;srejdkd

90] lg 

jvd 

le,AihsÜ

mdIdK lene,s iys;

mdIdKfhA 

ku

lAjdÜihsÜ 

(Quartzite)
udn,A 

(Marble)
fugd-fldkA.Af,duf¾Ü 

(Meta-Conglomarate)
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Lksc iïm;a ms<sn| úoHd;aul yeoeßu y÷kajkq ,nkafka wd¾Ól N+ 
úoHdj (Economic Geology) hkqfjks' fuu úIh N+ úoHdfõ fndfyda 
wdYap¾hd;auljQ;a l=;=y,hlska hq;=j tì ne,sh yelsjQ;a me;slvla f,i 
fndfyda fokd y÷kaj;s' fuu úIh Odrdj yeoeßfïoS N+ úoHdfõ ish¨ 
wxf.damdx.hka bfíu wdjrKh jk fyhska fuu .%ka:h mßYS,kh lrk 
Tn N+ úoHdfõ fndfyda jeo.;a wxYhka ms<sn| jvd ksjeros yd úoHd;aul 
wjfndaOhla ,nd.kq we;ehs wms Wolau n,dfmdfrd;a;= fjuq'

wd¾Ól N+  úoHdfõ b;d jeo.;au wx.h jkafka kj Lksc iïm;a  
fidhd.ekSu i|yd N+ úoHd;aul oekqu úêu;au Ndú; lsßuhs' mj;sk 
Lksc iïm;a j, jHqyh yd iïNjh fidhd .ekSu ;=<ska kj Lksc 
iïm;a j, o< wdo¾Yh ieliSu b;d myiqfjka isÿl< yelsjkjd 
muKla fkdj tajdfha wd¾Óluh jákdluo ks¾Kh lsßug yelsjkjd 
we;' iS>% ld¾ñl ixj¾Okhla mj;sk wdishd;sl rgj, ^Wod' Ñkh yd 
bkaoshdj& kj fidhd.ekSï ms<sn| m¾fhaIK j,g by<u m%uqL;ajhla 
,nd fokqfha fuu idOlh ksiduh' oekg iS>% ld¾ñl ixj¾Okhla ,nd 
we;s TiafÜ%,shdj" lekvdj jeks rgj, id¾:l;ajh miqmi isákqfha oeä 
lemùfuka yd ldhH_CIuj fiajh lrkq ,nk wd¾Ól N+ úoHd{hkah'    
oekg;a Tjqka /lshd fj<|mf,a by<u jegqma;,hkays myi ,nñka 
isá'

fuu .%ka:h iïmdokh lsßfïoS uq,sl ie,ls,a, fhduq ù ;sfnkafka 
YS% ,xldfõ Lksc iïm;a ms<sn|j jqj;a N+ úoHdfõ ish¨ uq,sl ixl,am 
ir,j wjfndaO jk wdldrhg m<uq mßÉfÊoh fnod fjkafldg we;'

Lksc ksê hkq l=ulao@Lksc ksê hkq l=ulao@

fmd<fjka ,nd.kakd Lksc ish,a,kau Lksc iïm;a f,i ye|skaúh 
yels jqj;a fïjd Lksc ksê jYfhka ye|skaúh yels fkdfõ' wd¾Óluh 
jákdlula we;s Lksc iïm;a Lksc ksêhla jYfhka i,lkq ,nhs' fuu 
w¾: oelaùu i|yd Lksch fmd<fjka ,nd.ekSfïoS úhoï jk uqo, 
Lksc iïmf;a uq¨ jákdlug jvd wvqúh hq;=h' f,dalfha oekg mj;sk 
fndfyduhla Lksc iïm;a tfiau fmd<fjys mj;skafka th m%fhdackhg 
.;yels ;;a;ajhlg m;a lsßu i|yd oeßh hq;= wêl msßjeh tu Lksc 
iïmf;a jákdlug jvd jeäjk ksidfjks'
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oeka Tng ish¨ Lksc iïm;a fufia j¾.SlrKh lrkafka flfiao hkak 

ms<sn|j l=;=y,hla we;sfjkq ksh; h' fuu j¾.SlrKh i|yd ir,j 

úia;r l,yels idOlhla f,i idkaøK idOlh (Concentration Factor) 
i,lkq ,nhs' fuu idOlfhka olajkq ,nkafka tla tla wldnksl 

Lkscfha mDÓú lfndf,a we;s idkaøKhg idkaøK idOlfha we;s 

wkqmd;hhs ^j.=j 1'5&' fuu Lksc iïm; wd¾Ól ksêhla ùug kï tla 

tla f,dayfha yd wod, idkaøK idOlfha  .=Ks;hg jvd jeä wx.hla 

tu Lkscfha ;sìh hq;= h'

j.=j 1'5 mDÓú lfndf,a ixhq;sh yd idkaøK idOlh w;r iïnkaOhj.=j 1'5 mDÓú lfndf,a ixhq;sh yd idkaøK idOlh w;r iïnkaOh

uQ,øjHh mDÓú lfndf,a 

ixhq;sh (%)
idkaøK 

idOlh

wd¾Ól ksêhlA 

jYfhkA ;sîug 

wjYH wju 

m%;sY;h (%)
we¨ñkshï 8 3-4 24

hlv 5.8 6-7 34.8

ghsfÜkshï 0.86 25-100 21.5

fl%dañhï 0.0096 4000-5000 38.4

iskala 0.0082 300 2.46

fldm¾ 0.0058 100-200 0.58

ß§ 0.000008 1000 0.08

ma,eákï 0.0000005 600 0.0003

r;Arka 0.0000002 4000-5000 0.0008

hqf¾kshï 0.00016 500-1000 0.08

WodyrKhla f,i we¨ñkshï Lkscfha mDÓú lfndf,a ixhq;sh 8]  

jYfhkA yªkd.; yels w;r idkaøK idOlh 3-4 jYfhkA olAjd 

we;' Lksc iïm;l we¨ñkshï f,dAyh 24]la wvx.= jkafka kï tu 

ksêh we¨ñkshï f,dayh i|yd wd¾Ól ksêhlA jYfhkA i,lkq ,nhs' 

úúO Lksc i|yd fjkia idkaøK idOl yªkajdoS we;s w;r r;ArkA yd 

hqf¾kshï i|yd idkaøK idOlh b;d by< w.hla .kS'
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rEmigyk 1'1(  úúO iaMál iajNdjhka iuyrlarEmigyk 1'1(  úúO iaMál iajNdjhka iuyrla
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rEmigyk 1'2(  Lkschl f,aLdj y÷kd .ekSurEmigyk 1'2(  Lkschl f,aLdj y÷kd .ekSu

rEmigyk 1'3(  me¨ï yd ì÷ïrEmigyk 1'3(  me¨ï yd ì÷ï
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rEmigyk 1'6 wd.fkah mdIdK iE§fï l%shdj,s

rEmigyk 1'5 mdIdK we;sùu yd WIaK;aj - mSvk ;;a;aj

m
Sv
k

h
m
Sv
k

h
WIaK;ajhWIaK;ajh

wvq mSvk ;;aj hgf;a wvq mSvk ;;aj hgf;a 
iEfok úmÍ; mdIdKiEfok úmÍ; mdIdK

idudkH mSvk ;;aj idudkH mSvk ;;aj 
hgf;a iEfok úmÍ; hgf;a iEfok úmÍ; 

mdIdKmdIdK
øj jQ mdIdKøj jQ mdIdK

wjidÈ; wjidÈ; 
mdIdKmdIdK

wdï,sl úmÍ; mdIdK wdï,sl úmÍ; mdIdK 
øjjk iSudjøjjk iSudj

jeä mSvk ;;aj jeä mSvk ;;aj 
hgf;a iEfok hgf;a iEfok 
úmÍ; mdIdKúmÍ; mdIdK
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rEmigyk 1'8 úmß; mdIdK iE§fï l%shdj,s

Lksc

LKavc wjido;rKh

rEmigyk 1'7 wjidÈ; mdIdK iE§fï l%shdj,s

LKavc wjido;rKh

ridhksl wjlafIamKh

.x.dj

uqyqo f.dvìu

fkd.eUqre uqyqo

Ôj úoHd;aul wjidÈ;lrKh

Lksc wjlafIamKh

jdiamdhs;

Y,al

je,s.,a

fldka.af,duf¾Ü
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Lksc ksê iEoSfï N+ úoHd;aul ls%hdj,sLksc ksê iEoSfï N+ úoHd;aul ls%hdj,s

Lksc ksê iEoSfï ls%hdj,s .ek i,ld ne,SfïoS fï ish¨ ls%hdj,shka 

mdIdK iEoSfï ls%hdj,s yd inefoa' tu ksid Lksc iEoSfï ls%hdj,shka 

j¾.SlrKfha oS my; i|yka m%Odk lreKq ie,ls,a,g .efka'

^1& N+ úoHd;aul miqìu

^2& Lksc ksêh ckkh jQ wdldrh  

^3& Lksc ksêh mj;sk ia:dkh

Lksc iEoSfï ls%hdj,s j¾.SlrKh lsßfïoS by; i|yka lreKq ie,ls,a,g 

.kakd kuqÿ iuyr j¾.SlrKhka i|yd mdol jkafka mj;sk Lksc j¾." 

ksêfha yevh yd úYd,;ajh yd Lksc ksêh wdYs%; mdIdK hk lreKqhs'

Lksc iEoSfï ls%hdj,s 4 la m%Odk jYfhka ye|skaúh yels h'

1' c, N+ ;dm ls%hdj,sh (Hydrothermal Process)
2' f,daosh wdYs%; ls%hdj,sh (Magmatism)
3' wjidos;lrKh  (Sedimentation)
4' cS¾Kh wdYs%; ls%hdj,s  (Supergene)

c, N+ ;dm ls%hdj,sh c, N+ ;dm ls%hdj,sh (Hydrothermal Process)(Hydrothermal Process)

Lksc iïm;a j, jmißh i,ld n,k úg c,;dmlrK ls%hdj,shg 

ysñjkafka jeo.;a ia:dkhls' wêl WIaKFjfhys hq;= c,h ue.aud 

iuÕ mDÓú lfnd, ;=,g meñKsfï oS b;d jákd Lksc øjHhka fuu 

by< WIaKFjfhys hq;= c,h iuÕ oshfõ' fuu c,h;a iuÕ meñKs 

ix>gl ld,hdf.a wejEfuka isis,aù fmdf<dj lfnd, ;=< oS >k njg 

m;a fõ' fuu wêl WIaKFjfhys hq;= c,fha ixhq;sh i,ld ne,SfïoS 

fïjd fidaähï ,jK (Nacl) jYfhka o" fmdgEishï laf,darhsâ (KCl), 
le,aishï i,af*aÜ (CaSO4), yd le,aishï laf,darhsv (CaCl2) jYfhka 

o mj;S' WodyrKhla jYfhka .;al, fuu ,jK idkaøKh uqyqÿ 

c,fha idkaøKh fuka oi .=Khla muK by< w.hla .kS' ksrka;r 

Lksc
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N+ úoHd;aul ls%hdj,shla jk fmd,fõ WlaIsma; ùu ksid fuu Lksc 

fmd<j u;=msgg meñfKa' fndfyduhla ksiÕ f,day ^rka" ßoS" Bhï" 

iskala& fmd<j lfndf,a idkaøKh jkafka fuu c, - N+ ;dm ls%hdj,sh 

ksidh ^j.=j 1'9&'

fuu wêl WIaKFjfhka hq;= c,h flfia ckkh jkaklao lshd Tn 

;=< hï l=;=y,hla u;=ù we;snj ksielh' fï i|yd u; lsysmhla kQ;k 

úoHd{hka w;r mj;S' huy,alrKfha oS ckkh jk c,h" ;, udhsï 

w;r we;sjk WIaKFjh by<hdfï oS cks; jk c,h yd WKqiqï uqyqÿ 

c,h fï wdldrfhka ckkh fõ' YS% ,xldfõ jeä jYfhka mj;sk frdai 

;srejdkd ksê iEoS we;ehs úYajdi lrKq ,nkafka fï ls%hdj,s fya;=fldg 

f.kh' 

fï wkaoñka iEfok Ouks ;srejdkd yd f*,aâiamd¾ Lksc wdYs%;j 

fndfyduhla ksi`. f,day mj;skafka wehs@ wêl WIaK;ajfhka hq;= 

c,h (Hydrothermal Water) iuÕ ksiÕ f,day ksrka;rfhka oshù mj;S' 

fuu c,h isis,a ùfïoS is,slka yd we¨ñkshï f,day wvx.= is,sflag" 

Lksc jYfhka ;srejdkd (Quartz) yd f*,aâiamd¾ (Feldspar) Lksc 

iaMállrKh fõ' kuq;a ksiÕ f,day j,g fïjdfha iaMÓl oe,sig we;=¨ 

ùug yelshdjka fkdue;' tu ksid tu f,day wjika jYfhka ksiÕ 

f,day f,i iaMállrKh fõ' hqf¾kshï" ghsfÜkshï jeks wdj¾;s;d 

j.=fõ my< we;s Lksc j, whksl wrh b;d  jeä neúka ;srejdKd yd 

f*,aâiamd¾ jeks Lksc j, we;s S4+, Al3+, Na+, Mg+2, Fe+2  jeks l=vd 

whksl wrhka we;s whk bj;a lr iaMál oe,sig we;=¨ ùug we;s 

yelshdj b;d wvqh' ksiÕ f,day fuka fuu whko wjidkfha oS Lksc 

f,i fjku iaMállrKh jkafka fï ksidh'

f,dalfha b;d jákd Lksc ksê jk fldm¾ ksê" r;arka yd ßoS wdlr yd 

fm.aughsÜ (Pegmatite) jeks úfYaIs; mdIdK iEfokafka fï ls%hdj,sh 

ksidh' WodyrK jYfhka  olajk úg j¾I 1962 oS f;,a i|yd lrk ,o 

.fõIK j,oS fmdf<fjka lsf,daóg¾ tlyudrla .eUqf¾ oS ,jK ñY% 

wêl WKqiqulska hq;= ^3500C& c,h jd¾;dù we;' udi 3 lg miq lrk 

,o mßCIdfõ oS fy,sù we;af;a wu;r fgdka 8 l f,day j¾. (20 wt % Cu 
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yd 8 wt % ßoS& ;ekam;a ù we;s njhs' fuu úoHd;aul jd¾;dfjka uq,ajrg 
c,;dmlrKh ikd: lsÍu i|yd weiska ÿgq jd¾;d bosßm;a ù we;' uqyqÿ 
m;=, .fõIKfha oS o r;= uqyqo hg o fujeksu Bhï wêl ,jK ñY% 
c,h fidhd.ekSug yelsù we;'

f,daosh wdYs%; ls%hdj,sh f,daosh wdYs%; ls%hdj,sh (Magmatism)(Magmatism)

iuyr Lksc iïm;a .ek fidhdne,SfïoS jd¾;d ù we;af;a iuyr ksê 
Ni, Cr yd Pt hk f,day j,ska wêl njhs' fïjd iEoS we;ehs úYajdi lrkq 
,nkafka øjuh i,a*hsv yd Tlaihsv jYfhka ue.aud j,ska fjkaùu 
ksidh' ue.aud fødaKshl isis,aùfïos jvd nr f,day fødaKsfha hg fldgfia 
;ekam;ajk w;r nßka wvq f,day ta u; ;ekam;afõ'

oshuka;s Lksch iEoS we;ehs úYajdi lrkq ,nkafka o fuu ixisoaêh 
ksidfjks' oshuka;s j,g iïnkaO wd.afkah mdIdKh jk —lsïn,hsÜ˜ 
Ouks wdldrfhka by; i|yka l, fødaKsfha ;ekam;a ùu yd isis,aùu 
ksid oshuka;s (C) iEfoa'

wjidos;lrKhwjidos;lrKh (Sedimentation) (Sedimentation)

wjidos;lrKh ksid we;sjk Lksc iïm;a m%Odk jYfhka l%u follska 
iEfoa'

(a) (a) wjlafIamK wjlafIamK (Precipitation)(Precipitation)
(b) (b) w.ï ksê w.ï ksê (Placer Deposits)(Placer Deposits)

(a)(a)  wjfCIamKh(    wjfCIamKh(  uqyqfoys mj;sk ix;Dma; ,jK ødjKhkays c,h 
bj;aùu ksid we;sjk wjidos;lrKh wjfCIamK kï fõ' fujeks 
;ekam;aùfïoS ldnfkag Lksc ;Ügq jYfhka ;ekam;afõ' ldnfkag 
Lkscj, idfmaCI >kFjh ksid fufia ;Ügq iEoSu isÿfõ' by<u ;Ügqfõ 
le,aihsÜ Lksch ;ekam;a jk w;r Bg my<ska ms<sfj,ska wekayhsv%hsÜ" 
ðmaiï" yd fya,hsÜ ;ekam;a fõ' wE; w;S;fha mej;S ;snq uqyqÿ fuu 
ixisoaêh  ksid  f.dvìu njg mßj¾;kh fõ'  fuu  wjlafIamK  
wmdr.uH ;Ügq jYfhka mj;sk w;r ,jK l÷ (Salt Dome) jYfhka 
y÷kajkq ,nhs' uqyqfoka jgù fkdue;s fndfyda rgj, ¨Kq j, m%Njh 
jkafka fï ,jK l÷hs' fuu ksê m%Odk jYfhka y÷kajkq ,nkafka 

Lksc
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jdIAmdhs; ksê (Evoporites) jYfhks' fï ksê fndfydaúg mj;skafka 
Y=Ial foaY.=Khla we;s rgj, h'

(b) (b) w.ï ksê( w.ï ksê( wd¾Ól jYfhka b;d jákd w.ï ksê iEoSfï ls%hdj,sh 
mdIdK pl%fha tla jeo.;a mqrella f,i ye|skafõ' m%Odk jYfhka" 
mdIdK mßirhg ksrdjrKh ùfuka tajd iEoSfïoS we;sù ;snqKq WIaKFj 
mSvk ;Fjhkag jvd fjkia mßir ;;ajhlg wkqj¾;kh ùug isÿfõ' 
tfia fkdue;s kï fuu mdIdK wia:dhs ;;ajhkag m;afõ' fuys wjidk 
m%;sM,h jkafka mdIdK cS¾Kh wdrïN ùuhs' fuysoS mdIdK j, we;s 
Lksc l%ufhka bj;aùu isÿfõ' úúO jdylhka uÕska fï ls%hdj,sh 
isÿfõ' WIaKdêl rglajk YS% ,xldfõ jeiai m%Odk jdylh jqj o YS; 
rgj, .a,eish¾ yd Y=Ial rgj, ^Wod( wrdìh& iq<Õ jdylhka jYfhka 
ls%hd lrhs'

mdIdK j,ska .e,ù hk Lksc fødaKshl ;ekam;a jk;=re .x.d yd we< 
fod< osf.a .uka lrhs' fufia úúO Lksc ;ekam;a jkafka tajdfha idfmaCI 
>kFjh wkqj h' nr Lksc ^l=reúkao" lsßxÑ wdosh& m;=f,a ;ekam;ajk 
w;r ieye,a¨ Lksc ^;srejdkd& fødaKsfha uqÿfka ;ekam;a fõ' fïjd wj¨ 
ksê (Alluvial Deposits) f,i m%Odk jYfhka ye|skafõ' r;akmqr m%foaYfha 
mj;sk ueKslaj, m%Njh jkafka fï wj¨ ksêhs' r;arka yd ßoS wdosh 
o fufia wj¨ ksê jYfhka ;ekam;a fõ' j,fõ .Õ wdYs%;j r;arka 
yuqjkafka o fï wj¨ ksê ;=,h'

cS¾Kh wdYs%; ls%hdj,s cS¾Kh wdYs%; ls%hdj,s  (Supergene) (Supergene)

fï wdYs%;j isÿjkafka mdIdK cS¾Kh ksid Lksc iïm;a ckkh ùuhs' 
cSj úoHd;aul idOl o fï ls%hdj,sh i|yd fndfyda bjy,a fõ'  iuyr 
m%foaYj, mj;sk N+.; c, uÜgfï by< my< hdu ksid fuu mdIdKj, 
we;s is,sflag Lksc ^Wod' f*,aâiamd¾ yd ;srejdkd& ld,h;a iuÕ N+.; 
c,fha osh ù uq,a mdIdKfhka bj;a fõ'  wjidk Ô¾Kh jQ mdIdK 
;Ügqj ;où is,sflag Lksc fkdue;s m%Njhla njg mßj¾;kh fõ' 
lfndla .,a fuhg fyd|u WodyrKhls' ^rEmigyk 1'10& tu ksid tu 
mdIdKhkays .síihsÜ [Al(OH)

3
] yd fndAlaihsÜ Lksc iEfoa' fïjd b;d 

jákd we¨ñkshï m%Njhs' Tlaihsv yd yhsfv%dlaihsv ;;Ajfha mj;sk 
ksid we¨ñkshï ksiaidrKh b;d myiq yd úhoï wvq l%shdj,shls'
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2'  Y%S ,xldfõ N+ úoHdj (Geology of  Sri Lanka)(Geology of  Sri Lanka) 

oeka wms YS% ,xldfjys mj;sk mdIdK .ek u|la úmrï lr n,uq' fï 

ms<sn|j wjfndaO lr.ekSug fyd|u kso¾Ylh jkqfha uE;oS t<soelajqkq 

N+ úoHd;aul is;shuhs ^rEm igyk 2'1&' fuu is;shu ie,ls,af,ka úuid 

n,k úg fmfkkqfha YS% ,xld N+ñfhys 90% muK w;am;a lrf.k 

isákqfha úmrS; mdIdK njhs' b;srs W;=re iy jhU uqyqÿ ;Srh wjidos; 

mdIdK j,ska iukaú; fõ' fmdf<dfjys ;ekska ;ek u;=jqk l=vd 

mrsudKfha wd.afkah mdIdK yereKq fldg ^Wod' fm.aughsÜ) úYd, 

mßudKfha wd.afkah mdIdK wm i;=j ke;' 

f,dalfha Lksc ksê .ek úuid n,k úg fndfyduhla wd¾:sluh jákd 

jQ ksê idkaøKh ù ;sfnkafka wd.afkah mdIdK wdY%s;jh' Lksc iEoSfï 

ls%hdj,s .;fyd;a fLdfyda ls%hdj,s wd.afkah mdIdK yd ;oskau Le|S 

mj;S' WodyrKhla f,i Èhuka;s" rka" ßÈ yd fLdfyda ksiÕ f,dAy 

wd.afkah mdIdK;A iuÕ ckkh fõ'

YS% ,xldfõ Lkssc iïm;A ye|skaùuYS% ,xldfõ Lkssc iïm;A ye|skaùu

YS% ,xldfõ Lksc iïm;a yd Lksc wdYs%; l¾udka; .ek i,ld n,k úg 

tajdfha w;S;h wdoS ñksiqka jdih lrk ,o .,a hq.h olajd me;sß mj;S' 

fudjqkaf.a ffoksl wjYH;d imqrd .ekSu i|yd Lksc wdYs%; fuj,ï 

Ndú;d l< njg fndfyda idCIs we;' hg;a úcs; hq.fha oS o YS% ,xldj i;= 

fndfydauhla jákd Lksc iïm;a mD;=.d,h" ́ ,kaoh yd tx.,ka;h jeks 
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rgj,g f.k .sh njg idCIs we;' bka iuyrla b;d ÿ¾,N Lksc jk 

w;r fïjd ta ta rgj, cd;sl fl!;=ld.drj, ;ekam;a lr ;sfnkafka 

tajdfhys ;sfnk wd¾Ól yd ft;sydisl jákdlu ksidh'

Lksc wdYs%; l¾udka; yd Lksc wmkhkh uÕska b;d úYd, odhl;ajhla 

YS% ,xldfõ o< cd;sl wdodhug ,ndfoa' ueKsla" ñksrka" ;srejdkd" 

fmdiafmaÜ  Lksc je,s yd ueá fï w;r m%Odkh' ñka fndfydauhla 

wmkhk lrkq ,nkafka wuqøjHhla jYfhka ñi w.h jeä lsßula 

(Value Addition) isÿlr fkdfõ' fuhg m%Odk fya;=j jkqfha w.h jeä 

lsÍfï myiq l%u .ek mq¿,a oekqula wm w;r fkdue;s ùuh' fuu 

w.h jeä lsÍfï ls%hdj,sh uÕska ta ta Lkscfha kshu jákdlug jvd 

lsysm .=Khlska w.h by< oeñh yelsjkq we;' fuu .%ka:h mßYS,kh 

lrk Tng tla tla Lksch i|yd w.h jeä lsßfï l%u (Value Addition 
Techniques) b;d ir,j  y÷kajd fokq we;' bka iuyrla l=vd mßudK 

jHdmdr jYfhka m%dfoaYShj jqjo wdrïN l< yel'

fuu.ska úúO wd¾Ól jdis ie,fikjd muKla fkdj wmkhk wdodhugo 

ie,lsh hq;= f,i by< oeñug yelsjkjd we;' fuuÕska wmf.a Lksc  yd 

Lksc wdYs%; l¾udka;j,g cd;Hka;r ;rÕldßFjhla we;sjkjd we;'

fuu .%ka:fha ñka miq ,shfjk ish¨u mßÉfÊo fjkafldg ;sfnkqfha 

tla tla Lkscfha Lksc úoHd;aul f;dr;=re" ridhkh" iïNjh" YS% 

,xldfõ me;sß mj;sk wdldrh" wd¾Ól úoHd;aul jákdlu yd úúO 

w.h jeä lsßfï l%u" fjkafjkaj idlÉPd lsßu i|ydh' YS% ,xldfõ 

wmkhk wdodhu jeälsÍu flfrys Lksc j,  n,mEu my; oelafjk 

j.=fjka ^j.=j 2'1& wjfndaO lr.; yel'
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j.=j 2'1( YS% ,xldfõ Lksc iïm;A  ksIAmdokhj.=j 2'1( YS% ,xldfõ Lksc iïm;A  ksIAmdokh

 

2000 2001 2002 2003 2004
isfuka;s fuá%la 

fgdka 

^x1000&

1,008 1,108 1,018 1,164 1,400

ueá (clay)

fnda, ueá 
(ball clay)

tu 27,525 24,846 28,431 33,405 34,000

flfjd,Ska 
(kaolin)

tu 12,230 9,403 9,403 9,073 9,200

nyq, ueá 
(brick and tile 
clay)

tu 8,100 8,000 8,000 8,000 8,000

isfuka;s 
ksIamdokh i|yd 
ueá 
(clays for cement 
manufacture)

tu 800 850 850 900 900

fm,aâiamd¾ 
(feldspar)

tu 28,638 27,438 28,866 32,586 33,000

ueKsla 
(gemstones)

Cats eys
lerÜ 
(carats) 48,000 - 36,891 45,228 46,000

Ruby tu 15,800 - 23,000 12,934 15,000

Star ruby tu 5,400 - NA NA NA

Sapphire tu 173,700 - 344,900 773,547 780,000

Star sapphire tu 280,500 - - - 3,400

fjk;a tu 6,426,300 - 4,110,400 1,828,400 50,000

ñksrka (graphite) fuá%la 

fgdka

5,902 6,585 3,619 3,387 1,700

Y%S ,xldfõ N+ úoHdj
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;,d;= ñksrkA 
(Mica)

fuÜ%la 

fgdka 
(x1000)

1,491 1,161 1,161 1,674 1,700

fmdiafmaÜ 
mdIdK 
(phosphate rock)

tu 34,443 35,440 38,775 41,357 42,000

¨Kq (salt) tu 70,107 130,272 73,274 78,713 79,000

yqKq.,a  
(limestones)

fuá%la 

fgdka

682 819 848 991 1,000

;srejdkd (quartz) tu 13,236 15,731 7,857 18,139 20,000

YS% ,xldfõ Lksc iïm;aj, me;sßu'YS% ,xldfõ Lksc iïm;aj, me;sßu'

YS% ,xldfõ Lksc iïm;a j, me;sßu .ek i,ld n,kúg YS% ,xldfõ N+ 

úoHd;aul msysàu yd Lksc iïm;aj, wfkHdkH iïnkaO;djhla we;s 

nj meyeos,sj fmkShhs ^ieie|Su( YS% ,xldfõ N+ úoHd;aul is;shu&' by; 

mßÉfÊofha i|yka lrkq ,enQ jhU yd W;=re fjr< ;Srfha we;s wjidos; 

mdIdK wdYs%;j Lksc iïm;a msysgd ;sfnkqfha b;d w,am jYfhks 

^rEmigyk 2'2&'

úmß; mdIdK wdYs%;j we;s Wiaìï ixlS¾Kfha (Highland Complex) 
fndfyda Lksc iïm;a idkaøKh ù mj;S' Wiaìï ixlS¾Kfha mdIdK iEoS 

we;af;a b;d wêl WIaKFj mSvk ;;ajhka hgf;ah ^WIaKFjh 8000C-
9000C yd mSvkh 8-9kbar&' tmuKla fkdj l=vd mßudKfha wd.afkah 

mdIdKo fndfyda jYfhka olakg ;sfnkqfha fuu Wiaìï ixlS¾Kh 

wdYs%;jh' ^Wod' tmamdj, wemghsÜ ksêfha ujq mdIdKh ud;f,a" r;af;dg 

f*,aiamd¾ ksê&

idfmaCIj uOHu WIaKFj mSvk ;;ajhka hgf;a úmrS;lrKh ù we;s 

úchdkq ixlS¾Kfha (Vijayan Complex) yd jkaks ixlS¾Kfha (Wanni 
Complex) idkaøKh ù we;s Lksc iïm;a b;d w,amh' bka fndfydauhla 

mj;skafka oaú;shsl ls%hdj,ska ksid iEÿkq ueá jeks wuqøjHhhs'
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fuu Lksc iïm;aj, me;sßu ms,sn| uQ,sl wjfndaOh Tng bosß 

mßÉfÊo mßYS,kh i|yd b;d fyd| w;aje,la jkq we;ehs wm Wolau 

n,dfmdfrd;a;= fjuq'

Lksc iïm;a j¾.SlrKhLksc iïm;a j¾.SlrKh

YS% ,xldfõ mj;sk Lksc iïm;a j,ska jeä fldgila wh;ajkafka 

wdldnksl Lksc .Khghs' b;d iq¨ jYfhka ,nd.kakd rka" ßoS yereKq 

úg ksiÕ f,day j, me;sÍu b;d w,amh' YS% ,xldfõ ksiÕ f,day msysàug 

we;s wvq yelshdj by; mßÑfÊofha oS iúia;rj i|yka fldg we;' 

YS% ,xldfõ Lksc iïm;a my; oelafjk whqßka m%Odk ldKAv ;=klg 

fnod oelaúh yelsh' fuu fnod oelaùfïoS Ndú; lrk ,o ñkqï oKav 

jkafka Lksc iïm;a  ñksidf.a tosfkod wjYH;d i|yd Ndú;d lrk 

,o wdldrhhs'

^1& l¾udka; Lksc (Process Minerals)
^2& boslsÍï i|yd Ndú; lrk Lksc (Construction Minerals)
^3& ridhk øjH i|yd fmdfydr i|yd Ndú;d lrkq ,nk Lksc 

(Chemical & Fertilizer Minerals)

l¾udka; Lkscl¾udka; Lksc

YS% ,xldfõ Lksc iïm;a j,ska 90] muK fuu .Khg jefÜ' fïjd úúO 

l¾udka; i|yd wuqøjHhka jYfhka Ndú;d lrhs' isfuka;s" msÕka" ùÿre 

yd ,sysis øjH ksIamdokfha § Ndú; lrk ish¨u Lksc l¾udka; Lkschs' 

fïjdhska iuyrla kï"

^1& ñksrka    ^6& f,dayuh Lksc

^2& ;srejdkd   ^7& Lksc je,s

^3& f*,Aâiamd¾   ^8& mähka (Topaz)
^4& ;,d;= ñksrka ^uhsld&  ^9& ueKsla

^5& hmia yd hlv ksê  ^10& ueá

Y%S ,xldfõ N+ úoHdj
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boslsßï i|yd Ndú;dlrK Lkscboslsßï i|yd Ndú;dlrK Lksc

fïjdg m%Odk jYfhka wh;a jkqfha boslsßfï l¾udka; i|yd Ndú;d 

lrkq ,nk Lksc yd mdIdKhs' fïjdo Wm fldgia follg j¾.SlrKh 

lrkq ,nhs' 

^1& msßhï fkdlrk ,o Lksc ^Untreated& Wod(- ldnfkaÜ Lksc 

^2& msßhï lrk ,o Lksc ^Treated& Wod(- .fvd,a yd ùÿre i|yd Ndú;d 

lrk ,o Lksc

ridhk øjH yd fmdfydr i|yd Ndú;d  lrk Lkscridhk øjH yd fmdfydr i|yd Ndú;d  lrk Lksc

msßhï lsÍu u`.ska fmdfydr i|yd Ndú; lrkq ,nk Lksc fï >khg 

jefÜ'  tmamdj, msysá f*diafmaÜ §¾> ld,Sk fNda. i|yd fï wkaoñka 

Ndú; lrkq ,efí'

 

 



37Y%S ,xldfõ N+ úoHdj



Y%S ,xldfõ Lksc iïm;a38



39

3'  ;,d;= ñksrka (Mica)

iajNdjfhaÈ meyeÈ,s È,siSsula we;s ksid" fuu Lksch ,;ska niska 

zzÈ,sfik (micare)zz  hk wre;lska y÷kajhs' fuu jpkh uq,a lrf.k 

bx.%S%is niska uhsld (mica) f,i kï lr we;' ;,d;= ñksrka (mica) 
Lksc mx;shg wh;a Lksc j¾. ;sia y;la ^37& muK wvx.= fõ' fïjd 

is,sflaÜ Lksc fõ' fuu Lkschkag wdfõksl jQ iuyr fN!;sl .=K 

Wmfhda.S lrf.k b;d myiqfjka fjkalr y÷kd.; yel' úfYaIfhkau" 

b;d myiqfjka m;=rej,g .e,ùu iy È,sfik iq¿nj ksid wfkla 

Lkscj,ska fjkalr .; yelsh' 

;,d;= ñksrkAj, ridhksl ixhq;sh;,d;= ñksrkAj, ridhksl ixhq;sh

;,d;= ñksrka kej; j¾.’lrKh lrkafka tajdfha we;s mrudKql 

ieliqu wkqjh' b;d ixlS¾K ridhksl ixhq;shla we;s fuu Lksc 

mx;sfha iq,Nj oelsh yels Lksc kï

1. uiafldjhsÜ   KAl2(AlSi3O10)(OH)2
2. maf,df.dmhsÜ   K Mg3(AlSi3O10)(OH)2
3. nfhdaghsÜ    K(Mg,Fe)3

  (AlSi3O10)(OH)2
4. f,msfvd,hsÜ   K(Li,Al)2-3(AlSi3O10)(OH)2

fuu Lkschg tl;= jk legdhk wkqj tajdfha j¾Kh fjkiafõ' 

WÞyrKhla f,i nfhdaghsÜj, l¨ meyeh we;af;a hlv ksidh'
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;,d;= ñksrkAj, iïNjh;,d;= ñksrkAj, iïNjh

fm.aughsÜ kue;s wd.afkah mdIdKfha fuu Lksch iq,Nj oelsh 

yelsh ^rEmigyk 3'1&' ;,d;= ñksrka tu mdIdKfha we;s ;srejdkd iy 

fm,aâiamd¾ ;rï iq,N fkdjqj;a myiqfjka lekSï lr ,nd.; yels 

wdldrhg msysgd we;' wm YÍrfha f,a kyr me;sÍ we;s wdldrhg" mdIdK 

;=< ;,d;= ñksrka mj;S' tu ksid" tu ksêj,g Ouks ;,d;= ñksrka ksê 

f,i y÷kajhs' flfia fj;;a iuyr mdIdK ;=< ;ekska ;ek úIudldr 

f,i ;,d;= ñksrka oelsh yel ^rEmigyk 3'1&' tjeks wjia:djkaysÈ 

uq¿ mdIdKhu len,slr úúO hdka;s%l l%u uÕska ;,d;= ñksrka bj;a 

l, yel' fm.aughsÜ ;=, fuu Lksch wúksYaÑ; wdldrhg me;sr we;s 

ksid" iuyr wjia:dj,§ ;,d;= ñksrka ksêh wkfmaCIs; f,i wjikaúh 

yel'

wd¾Ól jákdlula we;s ;,d;= ñksrka wm rfgys fndfyda m%foaYj,ska 

yuqfõ' tu Lksc myiqfjka y÷kd.; yels ksid" fndfyda wjia:dj,§ 

idudkH ckhd úiskau ksê fidhdf.k" l=vd mßudkfha lekSï lghq;= 

lrf.k hhs' tfy;a lekSï lrkakkag we;s myiqlï u|lu ksid;a" 

ksêh me;sÍhk wdldrh .ek we;s wkjfndaOh ksid;a" iïmq¾K ksêhu 

,nd.; fkdyelsfõ' YS% ,xldfõ fkd.eUqre lekSï uÕska ;,d;= ñksrka 

,nd .kS ^rEmigyk 3'2&' we,yer" fudr.ylkao" ud;f,a iy r;af;dg 

m%foaYj, iy nÿ,a, yd uykqjr Èia;s%lalj, iuyr m%foaYj, ;,d;= 

ñksrka ksê yuqfõ ^rEmigyk 3'3&' wm rfgys we;s wd¾Ól jYfhka 

jeo.;a ;,d;= ñksrka ksê iE§ we;af;a" fmd<j wNHka;rfhka meñKs 

zc, N+;dmZ ls%hdj,sh ksid mdIdKj, ÿ¾j, ;ekaj, ̂ úfYaIfhkau me¨ï 

iy l=ia;=r ;=<& ;ekam;a ùfuks' fuu ksê Ouks ksê f,i ye¢kaùug 

fya;=j thhs'

;,d;= ñksrkAj, wd¾Ól jeo.;Alï;,d;= ñksrkAj, wd¾Ól jeo.;Alï

fuu Lkscj,ska uiafldjhsÜ iy maf,df.dmhsÜ hk ;,d;= ñksrka 

j¾. wd¾Ól jYfhka jeo.;afõ' f,dalfha nyq,j we;af;a uiafldajhsÜ 

Lkschhs' kuq;a wm rfgys iq,Nj oelsh yelafla nfhdaghÜ Lkschhs' 
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fuu Lksch mdIdKj, we;súg  tu mdIdK l¿ meyehla .kS' fndfydaúg 

iajNdjfha jHdc IvdY% yevhla .kS' ^rEmigyk 3'1& fmd;l fld< we;s 

wdldrhg iajNdjfha mj;sk ;,d;= ñksrka mdrdkaO jqj;a" bka m;=rla 

.;aúg mdroDIHfõ' tuksid mqrdK hqfrdamSh rgj, f.dvke.s,sj, 

we;=,g iq¾hdf,dalh ,nd.;af;a" ;,d;= ñksrka j,ska idok ,o ljq¨ 

j,sks' úoHq;a ;dCIKhg ^l¾udka;hg& ;,d;= ñksrka Ndú;h w;s 

uy;ah' fuu Lkschgu wdfõksl jq fN!;sl" ridhksl yd úoHq;a .;s.=K 

fjk;a lsisu Lkschl oelsh fkdyel' úfYaIfhkau fuu øjHh wêl 

WIaK;ajhlg Tfrd;a;=§fï yelshdjla we;s ksid frdlÜ" ñihs, iy 

fcÜ  tkaðka ksmojk wuqøjHhla f,io ye¢kaúh yel' tfiau ;,d;= 

ñksrka b;du fyd| úÿ,s mßjdrlhls' ñ,s ógrhla muK >klu ;,d;= 

ñksrka lene,a,lg fjda,aÜ 1000-1500 muK úNj wka;rhla oeßh yel' 

tu ksidu úÿ,sh mßjrKh lsÍug  fuu Lksch fhdod.; yel' b;d 

fyd| Odß;%l (Condensers) iEÈug;a fuu Lksch Ndú;d lrhs' tmuKla 

fkdj ;=ks mg, ^Ñ;%mg l¾udka;hg wjYH& iEÈug;a fïjdfha we;s 

m%fhdackh w;s uy;ah' ;,d;= ñksrka Lksc mx;sfhka" uiafldjhsÜ 

yd maf,df.dmhsÜ Lksc wd¾Ól jYfhka jeo.;afõ' uiafldjhsÜ j, 

Ndú;h jeä w;r maf,df.dmhsÜj, m%fhdack wvqh' fuu Lksc foflys 

.;s.=K fjkia neúka tajdfha m%fhdackhkao fjkiah' WodyrKhla f,i 

uiafldjhsÜ j,g ord.; yels WIaK;ajh fikaáf.%aÜ wxYl 700 muK 

jk w;r maf,df.dmhsÜ fikaá%f.aâ wxYl 1000 muK WIaKFjhl§ 

jqj ia:dhsj mj;S' tu ksid wêl WIaK;ajhlg Ndckh jk WmlrK" 

maf,df.dmhsÜ j,ska idokq ,efí' óg wu;rj" f,msfvd,hsÜ kue;s 

;,d;= ñksrka o Ndú;hg .efka' ,s;shï (Li) uq,øjH nyq, fuu Lksch" 

tu uq,øjHh ksiaidrKh lsÍug fhdod .kS'

wd¾Ól jákdlula we;s ;,d;= ñksrkaj, .=Kd;aul nj ks¾Kh lrkq 

,nkafka" tajdfha we;s msßisÿNdjh" jdhq nqnq¨ fkdue;slu ^fyda wvqlu&" 

me;,s iajNdjh iy j¾Kh u;h' flfia kuq;a" ;,d;= ñksrka msßisÿ 

lrk ls%hdj,sfha §" ie,lsh hq;= m%udKhla wmf;a hhs' 

úYd,;ajh wkqj ;,d;= ñksrka j¾.SlrKh lr we;s wdldrh my; 

i|yka j.=fjka meyeÈ,sfõ'

;,d;= ñksrka
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            j¾.h          j¾. wÕ,a            j¾.h          j¾. wÕ,a

  w;s úfYaI  48 isg 80

  wxl 01   16 isg 48

  wxl 02   8 isg 16

  wxl 03   4 isg 8

  wxl 04   2 isg 4

  wxl 05   1 isg 2

  wxl 05'5  2 isg 1

  wxl 6   1$2 g wvq

w.h jeälsÍfï Wml%u w.h jeälsÍfï Wml%u (Value Addition Techniques)(Value Addition Techniques)

Wm rfgys oekg flfrkAfkA ;,d;= ñksrkA lekSïlr msrsmyÿlr msgrgg 

úlskSuhs' fïjd fhdÞ f.k rn¾ l¾udkA;h" mA,diAálA l¾udkA;h 

iy ;SkA; l¾udkA;h ÈhqKqql, yel' tfiau l=vd l¾udkA;lrejkag 

úis;=re NdKav ksmoúh yelsh' ÔrKhjQ ;,d;= ñksrkA fmdgEishï wvx.= 

fmdfydrla f,io fhdod .; yelsh'

rEmigyk 3'1 ;,d;= ñksrkaj, iïNjh rEmigyk 3'2 ;,d;= ñksrka m;,la 
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4'  ñksrka (Graphite)(Graphite)

ñksrka j, Lksc úoHd;aul ,CIKñksrka j, Lksc úoHd;aul ,CIK

ñksrka hkq iajNdjfhkau msysgd we;s jeo.;au ldnka m%Njhkaf.ka 

tlls' wfklajd jkqfha .,a wÕ=re yd Èhuka;sh' iajNdúl ñksrka b;d 

myiqfjka y÷kd.; yels jkafka thgu wdfõKsl fN!;sl ,CIK jk 

l¨ - w¨ meyeh yd ,sysis iq¿ iajNdjhhs' fuu Lksch b;d úYsIag ;dm 

yd úoHq;a ikakdhlhls' ñksrka b;d jákd wd¾Ól Lkschla jkafka 

th fndfyda uyd mßudK ld¾udka; i|yd wuqøjHhla jYfhka Ndú;d 

ùuhs¡ bf,lafg%dksla l¾udka;fha§" kHIaál m¾fhaIKj,§" f,day 

ksiaidrKfha§" f,day ñY%K iE§fï§ wdjrKl jYfhka yd ,sysis f;,a 

ksIamdokfha§ ñksrkaj, odhl;ajh b;d m%n,h¡

Èhuka;so ridhkslj ñksrkaj,g iudkjk kuqÿ tlsfklg yd;amiskau 

fjkia fN!;sl ,laIK olajhs (rEmigyk 4'1&'  my; oelafjk 

ixikaokd;aul j.=j mßYS,kh lrk Tng fuu fjkialïj,g fya;= 

b;d myiqfjka yÿkd .; yelsh¡

fuu.ska b;d meyeÈ,sj wjfndaO jkafka fuu m%Odk fN!;sl fjkialï 
j,g fya;=j iaMál oe,sfia we;s fjkialï njhs¡ ñksrkaj, ldnka 
mrudKq tlu ;,hl msysgd ;sfnk w;r" hdno ;, yd iïnkaO jkafka 
b;d ÿ¾j, jekavjd,a nkaOk j,sks¡ b;d myiqfjka ;, w;r ,siaid hk 
iajNdjh fï ksid ñksrka j,g iajNdjfhkau ,eî we;¡ kuq;a Èhuka;sj, 
ldnka mrudKq w;r iaMál oe,sila ks¾udKh ù we;¡  Èhuka;sj, wêl 
oDv;djhg fya;= ldrl jkafka fuu iaMál oe,sihs¡'
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j.=j 4'1 ñksrka iy Èhuka;sj,  fN!;sl .=K

   ñksrka    Èhuka;sñksrka    Èhuka;s

j¾Kh   l¨ - w,q  wj¾K

f,aLdj   ;o w¨   iqÿ

>K;ajh  2¡23 gcm-3  3'51 gcm-3

oeähdj   1-2 uDÿ   10 b;d oDv

^fudafyda oDv;d mßudKhg wkqj&

iaMál moaO;sh  ivI%   >kl

iajNdjh  mdrdkaO   mdroDIH

me¨ï ;,   mßmQ¾K ;,  ke;

ikakdhl;dj   fyd| úoHq;a yd ;dm ;dm l=ikakdhl

m%Njh    úmß; yd wd.afkah  wd.afkah mdIdK

      ^lsïn,hsÜ mdIdK wdYs%;j&

fud,síäkhsÜ keue;s Lkscho ñksrka j,g iudklula oelajqjo 

fud,síäkhsÜj, f,aLdj ks,a meyehla .kS¡ ñksrka j, ;dmdxlh 

30000C olajd by, w.hla .kakd w;r idudkHfhka wï, iu. m%;sls%hd 

fkdlrhs¡

ñksrka msysáh yels wdldr  ñksrka msysáh yels wdldr   
  

fuu mßÉfþofh§ ñksrka msysáh yels wdldr ms<sn| ir, ye¢kaùula 

,nd fokq we;s¡ fuu.ska Tn yg úúO j¾.fha ñksrka .ek muKla 

fkdj l¾udka;fha§ fïjdfha m%fhdack fjk fjku yeoeÍug yels 

jkq we;¡ fïjdfha j¾.SlrKfha§ m%Odk jYfhka i,ld n,d we;af;a 

fïjdfha N+úoHd;aul mßirh" ñksrka j, lKsld j, m%udKh yd iqmsßiqÿ 

;;a;ajhhs¡ fuu lreKq ie<ls,a,g f.k ñksrka m%Odk jYfhka fldgia 

;=klg fnod fjkafldg we; ^rEm igyk 4'2&'

¡
1' Ouks wdldrfhka (Vein Type)
2' laIqø iaMál wdldrfhka (Microcrystalline )
3' mdIdKj, úisÍ mj;sk Lkschla jYfhka (Disseminated Type)

ñksrka



Y%S ,xldfõ Lksc iïm;a46

Ouks jYfhka mj;sk ñksrka m%Odk jYfhka wd¾Óluh jeo.;alula 

olajk w;r ujq mdIdK j, l=ia;+r ;=< ógr 2-3 >klu isg fikaáóg¾ 

mßudKh olajd úYd,;ajfhka úys§ mj;S ^rEmigyk 4'2&  idudkHfhka 

fuu j¾.fha ñksrka iaMállrKh ùu ksÍlaIKh l< yelafla l=ia;+r 

ì;a;sj, isg ,ïnl foig bÈlgq wdldrfha fyda me;,s wdldrhghs¡ 

fuu ñksrkaj, msßisÿ ;;ajh b;d by<h¡ iuyr wdlr j, 99% olajd 

iqmsßisÿ ñksrka ,nd .kS¡

laIqø iaMál wdldrfhka msysgd ;sfnk ñksrka fndfydaúg wfkl=;a 

wmøjH jk .,a wÕ=re yd ueá iu. ñY%j mj;S¡ fuu j¾.fha ñksrka 

mdIdK ;Ügq w;r l=vd mßudKfha ljpuh (Lens Shaped) wdldrfhka 

msysgd ;sfnkq oelsh yelsh¡ ñksrka ksiaidrKfha§ 15 - 75% muK iqmsßisÿ 

;;ajhla n,dfmdfrd;a;= úh yelsh¡ 

fuu msysàu úYd, mßudKfha wj¨ ueKsla ksêj, ueKsla yd ixikaokh 

l, yelsh¡ laIqø iaMál ñksrka j, m%Njh jYfhka i,lkq ,nkafka 

ldnksl øjH imsß wjidos; úmÍ;lrKh ùuhss¡ fuu wdldrfha ñksrka 

ksrka;rfhkau fjk;a øjH iu. ñY%j mj;skafka fï ixisoaêh ksidh¡ 

.,a wÕ=rej, wjidk wjêh jYfhka i,lkq ,nkafka fuu j¾.fha 

ñksrka h¡

uE;l§ lrkq ,enQ m¾fhaIKj,§ fy<sù we;af;a .,a w`.=re ñksrkaj,g 

yerùfï ls%hdj,sh ldur WIaK;ajfha§ oekqÿ isÿjk ls%hdj,shla njhs¡ 

kuq;a fuu ls%hdj,sfha iS>%;djh b;d wvq w.hla .kS¡

f;jeks j¾.fha ñksrka (Disseminated Type) m%Odk jYfhka wêl 

WIaK;aj mSvk ;;a;ajhka hgf;a iEfok úmÍ; mdIdK j, w;sf¾l 

Lkschla jYfhka msysgd ;sfí¡ udn,a yd fldkav,hsÜ mdIdKj, iy Y%S 

,xldfõ Wiaìï fY%aKsfha fuu j¾.fha ñksrka nyq, jYfhka olakg 

we;¡ fuu m%;sY;h 5%lg jvd wvq w.hla .kakd ksidu fuys lsisÿ 

wd¾Ól jákdlula olakg fkdue;¡
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ñksrkaj, iïNjhñksrkaj, iïNjh

iajNdúl ñksrka j, iïNjh ms<sn|j Tng fï jk úg;a 

l=;=y,hla we;ehs wms úYajdi lruq¡ idudkHfhka .;a l< iajNdúl 

ñksrka iEfokafka wd.afkah yd úmÍ; mdIdK wdYs%;jhs¡ fïjd iE§u 

i|yd wjYHjk wêl WIaK;ajh - mSvk ;;ajhka fuu mßirhka ;=< 

ksrka;rfhka mj;S' ñksrka wjidê; mdIdK ;=< olakg fkdue;af;a 

wêl WIaK;aj mSvk ;;a;ajhka ;=< wjidê; mdIdK j, mej;sSu wia:dhs 

ksidh' fïjdhskq;a f,dalfha fndfyda ñksrka ksê úmÍ; mdIdK wdYs%;j 

msysgd we;¡

Ouks j¾.fha ñksrka j, m%Njh m%djrKh fyda my< lfnd, hehs úiajdi 

flf¾¡ m<uq mßÉfþofha§ úia;r lrk ,o N+ ;dm ls%hdj,sh ;=<ska fïjd 

l=ia;+r Èf.a fmd<j wdikakhg /f.k tkq ,nk w;r ^rEm igyk 4'2& 

l=ia;=r j, úYd,;ajh wkqj úúO >klï j,ska l=ia;+r ;=, >kSNjkh 

fõ¡ fïjdfha ldnka m%;sY;h 99% la ;rï by< w.hla .kafka fï 

ksidh¡ fujeks j¾.fha ñksrka j, iïNjh ms<sn| úúO u; m, ù 

we;;a N+ ;dm ls%hdj,sh ;=<ska we;sjk øj wxY= (Fluids) u.ska mDÓúfha 

by< lfnd, olajd mßjykh ù we;ehs fndfyda fokdf.a úYajdihhs¡

ñksrka j, ridhksl ixhq;sh ldnka ksid" by< WIaK;ajfha § 

TlaisyrK mßirhla mej;Su w;HjYH fõ ^ldnka Tlaiscka yd ñY%ù 

ldnka fudfkdlaihsâ yd ldnkavfhdlaihsâ keue;s jdhq iEfok neúks&' 

iuyr N+ úoHd;aul ;;a;aj hgf;a ñksrka mDÓú lfnd, ;=, Tlaisldrl 

jdylhla jYfhkao mj;sk njg idOl ,eî we;¡

ñksrka iE§fï ls%hdj,s ms<sn| meyeÈ,s wjfndaOhla we;;a ldnkaj, 

m%Njh ms<sn| úúO u; m, fõ¡ fïjdhska iuyrla w;r id.rh m;=f,a 

we;s wldnksl ldnka m%Odk ;ekla .kS¡ fuu ks.ukhkag m%Odk fya;=j 

ù we;af;a id.r m;=f,a we;s wjidê; úmÍ;lrKh ksid iEÿkq udn,a 

fkdfyd;a iaMállrK yqKq.,a j, ñksrka nyq, jYfhka mej;Suhs¡ 

kuq;a le,aishï ldnfkaÜ j, Tlaiscka wvx.= ùu ñksrka iE§ug wjYH 

TlaisyrK ;;a;ajhkag ndOdjla fõ¡ iuyrekaf.a u;h ù we;af;a yqKq.,a 
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wjidê;lrKfha§ uqyqÿ Ôùka yd me<Eá wjidk jYfhka ñksrka njg 

m;ajk njhs¡ úoHd{hka oekqÿ fuu .eg`tj ,syd .ekSu i|yd m¾fhaIK 

lrñka mj;S¡ Tlaiscka iuia:dksl fï i|yd msgqjy,la ù we;¡  

Y%S ,xldfõ ñksrkaY%S ,xldfõ ñksrka

YS% ,xldj b;d by< ldnka m%;sY;hla iys; ñksrka ksIamdokh .ek b;d 

m%isoaOh¡ ñksrka .ek i|yka jk úg Y%S ,xldjo ks;e;skau l:dnyg 

,lajkafka fuu iqmsßisÿ ;;a;ajfha ñksrka ksidh¡

Y%S ,xldfõ ñksrka m%Odk jYfhkau idkaøKh ù we;af;a ngysr nEjqïj, 

yd ol=Kq È. Wiaìï fY%aKsfha úmÍ; mdIdK wdYs%;jh ^rEmigyk 4'4&¡ 

fuu ñksrkaj, msysàu ksÍlaIKh lrk úg meyeÈ,sj fmfkkqfha úmÍ; 

mdIdKj, l=ia;+r Èf.a Ouks wdldrfha msysgd ;sfnk njhs¡ iuyr 

ia:dkj, fuu l=ia;+rj, m<, ógrhla ;rï >Kj msysgd ;sfí¡ fuu 

Ouks wdldrfha ñksrka fYa%Ks ish.Kkla by; i|yka l< m%foaYj, 

msysgd we;¡ fïjdfha È. .Kkh l, fkdyelafla fndfyda úg fïjdfha 

msysàu my< lfnd, olajd úys§ we;ehs úYajdi lrk neúks¡

fuu Ouks wdldrfha ñksrka iaMállrKh ù we;af;a l=ia;=r ì;a;shg 

,ïNlj msysgk wdldrhgh¡ ;j;a iuyr ia:dkj, fïjd ;Ügq jYfhka 

o msysgd we;¡ ñksrka iu. mj;sk fjk;a jákd Lksc jkafka mhsrhsÜ"  

iame,rhsÜ" isvrhsÜ yd msfrdghsÜ hk Lkschs¡

Y%S ,xldfõ ñksrka l¾udka;h b;d merKs jevjiï hq.h olajd úysÈ 

hhs' uq,au uyd mßudKfha ñksrka m;,a f,i ye¢kafjk lyg.y- 

fldf,dka.y m;, i¾ fcdaka fld;,dj,g wh;a jq bvulo fnda., 

m;, uydudkH ã' tia fiakdkdhlg wh;a bvulo wdrïN lr we;s nj 

merKs jd¾;d fmkajd fohs¡

lyg.y-fldf,dka.y  m;,a msysgd  ;sfnkafka l=reKE.,-ud;f,a   

ud¾.fha uÿrdf.dv  keue;s  .%dufhah¡  lE.,a,-wúiaidfõ,a,  ud¾.fha  

.,s.uqfõ isg lsf,daógr 15la ÿßka msysá fldáhdl=Uqr m%foaYfha fnda., 
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m;, msysgd we;¡ ldnka m%;sY;h 95 - 99] ;rï by< w.hlaaa .kakd fuu 

ñksrka Ouks wdldrfha wf;a weÕs,s fuka úys§ we;s rgdjla fmkakqï 

lrhs¡

óg wu;rj fodvï.ia,kafoa rdf.or yd rx., úYd, m%udKfha m;,la 

mej;=ko oeka tys leKSï lghq;= isÿ fkdlrhs¡ Y%Ss% ,xldfõ Lksc 

úoHd;aul is;shfï olajd we;s wfkl=;a m%foaYj,o l=vd mßudKfha 

ñksrka l¾udka;h lrf.k hkq ,nhs¡

fuu m;,aj, leKsSï lrf.k hkq ,nkafka újD; m;,a (Open Pit 
Mining) wdldrhgh' uq,skau isriaj lKsk ,o m%Odk wdjdgh (Main 
Shaft)  wdYs%;j úúO fmdf<da uÜgï j,§ lKsk ,o úYd, fodakd uÕska 

jeämqr Ouks m%udKhla wdjrKh lrkq ,nhs¡ Ouks j, msysàu m%Odk 

jYfhka isrig l=vd wdk;shla we;=j msysgd ;sfnk ksid fuu l%uh jvd 

jdisodhlh¡ ñksrka lvd .ekSug úáka úg .,a fndar oeóu isÿ flf¾ 

(rEm igyk 4'3&'

lyg.y - fldf,dka.y m;f,a oekg leKSï lr we;s Wmßu úÿï .eUqr 

ógr 614la ̂ wä 2000la& muK fõ¡ oekg fuys leKSï lghq;= ;djld,slj 

k;r lr we;af;a .eUqrg leKSï lghq;= lsÍfï § wêl ksIamdok msßjehla 

oeÍug isÿùu;a wä 2000la ;rï .eUqf¾ mj;sk wêl WIaK;ajh;a ksidh¡ 

^fmd<fõ N+ ;dm wkql%uKh 300C /km hehs i,lkq ,enqj fyd;a m;=f,a 

wju WIaK;ajh fikaáf.%aâ wxYl 50la j;a úh hq;=h'&

fnda., m;f,a leKSï lghq;= oekg id¾:lj lrf.k hkq ,nk w;r 
tys Wmßu .eUqr ógr 460 la hehs .Kka n,d we;¡

miq.sh oYlh ;=, ñksrka ksIamdokfha oejeka; lvd jeàula isÿ ù 
we;;a oekg fuu m;,a fol wdYs%;j muKla ixÑ; jYfhka fuÜá%la 
fgdka 50"000 fyda Bg jeä m%udKhla we;s nj .Kka n,d we;¡ 

oekg ñksrka ksIamdokfha § isÿ lrkq ,nkafka fmdf<dj u;= msgg 
f.fkk ñksrka ñksiqka u.ska fyda hdka;s%l l%u u.ska wmøjH bj;a lr 
fl,skau msgrg megùuhs ^rEmigyk 4'5&'
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YS% ,xldj wjg we;s rgj,a .ek i,ld n,k úg bkaÈhdfõ" uev.ialrfha 

yd gekaidkshdfõ yd fï yd iudkj by< ldnka m%;sY;hla we;s Ouks 

;;ajfha ñksrka mj;S¡ fuu.ska b;d jeo.;a N+ úoHd;aul idOl ,nd 

.; yels jkafka oekg;a fndfyda m¾fhaIlhka mjik wkaoug wjqreÿ 

ñ,shk 550 lg fmr kef.kysr f.dkaâjdkd,ka;h iE§ ;sî we;af;a 

by; i|yka l< rgj,g wu;rj Y%S ,xldj yd wekagdáldj iïnkaO 

ùfuks¡ fuu rgj,a tlg fjkaùfï§ we;s jq N+ ldrl ls%hdj,Shka ksid 

mDÓú lfndf,a we;s l=ia;+r úodrKh ù ñksrka m%Njhka by<g meñKs 

njg u; m< ù we;¡

ñksrka j, m%fhdackñksrka j, m%fhdack

ñksrkaj, m%fhdack ;SrKh jkafka tajdfha mj;sk ldnka m%;sY;h 

wkqjh¡ ñksrka j, mj;sk úfYaI .=Kdx.h jkqfha tajdfha Yla;sh 

(Strength) jeä jkafka by< WIaK;aj hgf;a r;a lrk úg ùuhs'

1& ;dm iy øjHhla jYfhka 1& ;dm iy øjHhla jYfhka (Refractory Materials)(Refractory Materials)
 Ouks j¾.fha ñksrkaj, jeo.;alu m%fhdackh jkafka jdfka 

l¾udka;fha§ Ndú;hg .kq ,nk fldAj (Crucibles) ksIamdokfha§ 

h¡ øj jdfka ñY% lrkq ,nkafka fïjd ;=< h¡ laIqø iaMál ñksrka 

fïjd i|yd fhdod fkd.kafkaa ldnka 90]g jvd jeä m%;sY;hla 

fldAj i|yd fhdod.kakd ksidfjks¡ kùk l¾udka;j,§ Ndú;d 

lrkq ,nk is,slka ldnhsâ yd ñksrka ñYs%; fldAjls' 

2& mekai,a l¾udka;fha§2& mekai,a l¾udka;fha§

 mekai,a l+re ksIamdokfha § Ökqka w;S;fha mgkau ñksrka Ndú;d 
l<y¡ fuu mekai,a l+re j, j¾Kh yd oeähdj ;SrKh lrkq 
,nkafka Ndú;d lrk ñksrka - ueá wkqmd;h u.sks¡ fï i|yd 
90] l msßisÿ ñksrka wjYH fõ¡ wvq m%ñ;shlska hq;= mekai,a iE§ug 
ldnka 80] muK we;s laIqø iaMál ñksrkao Ndú;d lrkq ,efí¡

3& fí%la ,hsk¾ia i|yd3& fí%la ,hsk¾ia i|yd

 ñksrka" jdykj, fí%la ,hsk¾ia i|yd Ndú;d lrkq ,nkafka 

tys we;s ,siaik iq¨ .;sh ksidh¡ fï i|yd o Wiia m%ñ;shlska 
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hq;= 98] ñksrka Ndú;d fõ¡ ta i|yd ñksrka iaMál j, wju È. 

uhsfl%daógr 75 la j;a úh hq;=h¡ 90] msßisÿ ñksrka o fï i|yd 

Ndú;d l< yelsjkafka b;ssß 10] ;=< is,sld m%;sY;h b;d wvq kï 

muKs¡

4& negß i|yd4& negß i|yd

 w;S;fha mgkau ñksrka úh<s Zn – C negß fI,a i|yd Ndú;dfldg 

we;¡ fuhg m%Odk fya;=j jkafka ñksrkaj, mj;sk wêl úoHq;a 

ikakdhl;djhhs¡ fï i|yd o uhsfl%daógr 75 g jeä È.la iys; 85 

- 90] olajd msßisÿ ñksrka Ndú;d lrkq ,nhs¡ NdIañl ;;a;ajfha 

negß (Alkaline Battery) i|yd wvqu jYfhka 98] laj;a msßisÿ 

ñksrka wjYH fõ¡

5& ,sysis øjH i|yd 5& ,sysis øjH i|yd (Lubricants)(Lubricants)
 ñksrkaj, mj;sk uqÿ nj yd >¾IKh wju lsÍfï yelshdj 

ksIals%h jdhq ;;a;ajh yd ;dmhg m%;ssfrdaOh oelaùfï 

yelshdj ksidu f,dj wêl b,a¨ula mj;sk ,sysis øjH ksmoùfï 

l¾udka;fha § ñksrka m%Odk wuqøjHhka jYfhka Ndú;d lrkq 

,nhs¡ fï i|yd b;d l=vd m%udKfha ñksrka wjYH jqjo by, 

;;a;ajfha msßisÿ njla wfmalaId flf¾¡

6& idhï l¾udka;fha § 6& idhï l¾udka;fha § (Paint Industry)(Paint Industry)
 úúO j¾.fha idhï iE§u i|yd ñksrka wuq øjHhla f,i Ndú;d 

lrkq ,nkafka f,day u;=msg u,lv ne£fï ls%hdj,shg wdjrKhla 

f,i ñksrka ls%hdlrk ksidh¡ óg wu;rj ñksrka" f,day u;= 

msgj, mj;sk ia:;sl úoHq;h ke;s lsÍu i|yd W;afm%arlhla 

jYfhka Ndú;d fõ¡ fï i|yd ñksrkaj, msßisÿ nj 50 - 55] jqjo 

m%udKj;ah¡

ñksrkaj, wksl=;a m%fhdack jkafka bxðfkare ;dlaIK úoHdfõ§ fukau 

úúO fmd,sIa j¾. iE§fï fukau rn¾ ñYs%; NdKav iE§fï§ ñksrka 

Ndú;d lsÍuhs¡ óg wu;rj mqmqrK øjH iE§fï§ ñksrka Ndú;d lrk 

njg uE;l§ idlaIs ,eî we;¡
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f,dal fj<| fmdf,a ñksrka i|yd b,a¨u Èfkka Èk by< hhs¡ f,dalfha 

jd¾Isl ñksrka ksmehqu fuÜá%la fgdka 200 000 muK jk w;r bkaÈhdj 

fuÜá%la fgdka 120 000 muK ksmojhs¡ wksl=;a m%Odk iemhqï lrejka 

w;r fldßhdj" hqlaf¾kh" uelaisfldaj" ;=¾lsh" c¾uksh"  n%iS,h yd 

uev.ialrh m%Odk ;ekla .kS¡ Ys% ,xldfõ miq.sh jirj, ñksrka 

ksIamdokh fuÜá%la fgdka 5000 la muK jqjo  lyg.y - fldf,dka.y 

m;f,a ksIamdokh weKysáSu;a iu. iemhqu ;jÿrg;a my; jeà we;¡

f,dalfha ñksrka ksIamdokh tfia jqjo ñ, kshu lsÍu w;ska Ys% ,xldfõ 

ñksrka woaú;Sh ;ekla ysñlr .kS¡ YS% ,xldfõ ñksrka j, fuÜá%la 

fgdka 1la US$ 932 muK jk úg f,dalfha idudkH fj<| m, w.h 

fuÜá%lafgdka tllg weußldkq fvd,¾ 648 olajd w.hla .kS¡ uelaislka 

laIqø iaMál ñksrka wf,ú jkafka wefußldka fvd,¾ 49 jeks b;d wvq 

w.hlh¡

ñksrka j,ska ,efnk m%fhdack i,ld n,k úg by< ldnka m%;sY;h 

iys; ñksrka j, jeo.;alu b;d wêlh' Y%Ss% ,xldfõ ñksrka l¾udka;h 

flf¾ óg jvd wjOdkh fhduq l< hq;af;a tneúks¡ kùk leKSï l%u 

y÷kajd§u u.ska ksIamdok Odß;dj by< oeñh yels jkjd muKla fkdj 

oekg m;,a wdYs%;j mj;sk frda.dndO wju jkq we;¡ ñksrkaj, w.h 

jeä lsÍu i|yd ñksrka wdYs%; l¾udka; m%j¾Ok l,dm ;=< wdrïN 

lsÍu Ys% ,xldfõ wd¾Ólhg fnfyúka jeo.;ah¡
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rEm igyk 4'1 Èhuka;s yd ñksrka j, iaMál jHQyh
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rEmigyk 4'3 Y%S ,xldfõ ñksrka m;,la

rEmigyk 4'5 ñksrka msßmyÿj
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5'  ;srejdkd  (Quartz) (Quartz) 

;srejdkdj, Lksc úoHd;aul ,CIK yd j¾.’lrKh;srejdkdj, Lksc úoHd;aul ,CIK yd j¾.’lrKh

fndfydaúg wj¾K fyda iqÿ j¾Kfhka hq;= ;srejdkd ;o Nx.=r wf,day 

Lkschls¡ fuu Lksc iE§ we;af;a mDÓú lfndf,a nyq,j mj;sk uq,øjH 

folla jk is,slka (Si) iy Tlaiscka (O) j,sks¡ iajNdjfha mj;sk Ô¾K 

ls%hdj,Skag b;d fyd| m%;sfrdaOhla we;s fuu Lksch wm wjg mßirfha 

iEu ;eku oelsh yelsh¡ tfiau fuu Lksch mD:súfha we;s fndfyda 

mdIdKj, tla ix>glhla fõ¡ fïjd fyd| iaMál f,i iajNdjfha 

oelsh yelsh ^rEm igyk 5'1&'

j¾Kh yd iaMállrKh jq iajNdjh wkqj ;srejdkd kej; úúO 

j¾.j,g fjkal< yel¡

11 wUf;aia; wUf;aia; (Amethyst):(Amethyst): oï meye;s fuu Lksc fndfyda wjia:djkayS 

iaMál f,i mj;S¡ iaMál ±,sfia iq¿ m%udKhla hlv mj;sk ksid 

oï meyehla .kS¡

22 frdai ;srejdkd frdai ;srejdkd (Rose Quartz):(Rose Quartz): by; i|yka Lksc fuka fïjdfha 

fyd| iaMál" iajNdjfha ÿ,nh¡ fuys§ l=vd m%udKhl ghsfÜkshï 

;sîu ksid r;= - frdai j¾Khka ,eî we;¡

33 ÿï ;srejdkdÿï ;srejdkd (Smoky Quartz): (Smoky Quartz): fïjd fndfydaúg fyd| iaMál idohs¡ 
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fuu Lkscfha j¾Kh fndfydaúg l¿ meye;sh¡ iaMál ±,sfia we;sjqk 

wiïmq¾K ;;ajhla ksid fuu meyeh .kS¡

4 isÜá%ka 4 isÜá%ka (Citrine):(Citrine): ,d ly meye;s fuu ;srejdkd fgdmEia (Topaz)j, 

j¾Khg b;d iudkh¡

5 lsßmeye;s ;srejdkd 5 lsßmeye;s ;srejdkd (Milky Quartz):(Milky Quartz): iaMál oe,sig wmøjH tl;=ùu 

ksid fïjdg lsß meye;s j¾Khla ,eî we;¡

iïmq¾Kfhka iaMállrKh fkdjqk;a wiaMál rEmS ;srejdkdj,g iudk 

ridhksl ixhq;shla we;s Lksco wmg yuq fõ¡ fndfyda wjia:djkays§ 

fïjd LkscdN f,i y÷kajhs¡

1 le,Aisvks 1 le,Aisvks (Chalcedony):(Chalcedony): ÿUqre fyda w¿ meyefhka hq;= fuh mdrdkaO 

øjHhls¡ fuys báuh §ma;shla we;s w;r fndfyda fN!;sl .=K 

;srejdkdj,g iudkh¡ c,fha Èhù we;s is,sld wjlafIamKh ùfuka 

fïjd iEfoa¡

2 p¾Ü 2 p¾Ü (Chert):(Chert):  wiaMál rEmS fuu øjHh fndfydaúg mdrdkaO fõ¡ is,sld 

wjlafIamKh ùfuka iEfok p¾Ü ;=< úúO wmøjH we;s w;r ta wkqj 

j¾Kh fjkia fõ¡ fndfydaúg f.da,dldr øjHhla f,i iajNdjfha 

mj;S¡

;srejdkdj, m%fhdack;srejdkdj, m%fhdack

;srejdkd j, we;s úfYaIs; fN!;sl iy ridhksl .=K fya;=fjka wmf.a 

tÈfkod ðú;hg fuu Lkscfhka we;s m%fhdack w;suy;ah¡ fndfyda 

ridhksl øjHhkag m%;sfrdaOh olajk fuu Lksch wmf.a ksfjiaj, 

Ndú;d lrk fndfyda NdKav iy WmlrK ksIamdokhg fhdod .kS¡ 

tfiau me¨ï fkdue;s by< oeänjla we;s iq,N Lkschla ksid bÈlsÍï 

l¾udka;hg w;HjYH fohls¡ wvq úYsIag .=re;ajhla we;s ;srejdkd 

idudkH ;;a;ajhka hgf;a úoHq;a fyda pqïNl .=K b;d wvq jYfhka 

fmkajhs¡
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b;d msßisÿ wj¾K ;srejdkd iaMál m%ldY WmlrK j,g fhdod .kS¡ 

uE; ld,fha§ bf,lafg%dksla WmlrK" fl¢uh m%ldY øjH" iq¾hfldaI 

iy lD;su ;srejdkd iaMál iE§ug ;srejdkd fhdod .kS¡ m%udKd;aulj 

jeä jYfhka ùÿre iy msÕka jeks NdKav ksmoùug" hlv ksIamdokhg 

yd bÈlsÍï lghq;= j,g ;srejdkd fhdod .kS'  ;srejdkd j,ska je,s 

lvodis ksIamdokh l<;a kqÿre wkd.;fha§ tajd Ndú;hg fkd.ekSug 

fndfyda ÿrg bvlv we;¡ Bg fya;=j is,sld l=vqj,ska ms<sld iE§ug we;s 

bvlv ksidh¡ is,slka j¾;udkfha bf,lafg%dksla l¾udka;hg b;d 

jeo.;a uq,øjHhls¡ th ;srejdkdj,ska ksiaidrKh lr.kS¡ ueKslaj, 

we;s .;s.=K we;s iuyr ;srejdkd ueKsla f,i fyda w¾O ueKsla f,i 

ms<s.kS¡

YS% ,xldfõ ;srejdkdYS% ,xldfõ ;srejdkd

;srejdkd ckkh jk wdldrh wkqjo j¾.SlrKh l< yel¡ fï wkqj YS% 

,xldfõ ;srejdkd j¾. y;rla wmg oel.; yelsh ^rEm igyk 5'2&¡ 

tajd kï"

1& ;srejdkd je,s (Quartz Sands)
2& Ouks ;srejdkd (Vein Quartz)
3& úmß; jQ ;srejdkd (Quartzite)
4& fm.aughsÜj, we;s ;srejdkd (Quartz in Pegmatites)

;srejdkd je,s;srejdkd je,s

ñ,sóg¾ folla muK úYd,;ajhla we;s jk lKsld" je,s f,i y÷kajhs¡ 

fN!;sl Ô¾Khg yd ridhksl Ô¾Khg Ndckh jQ mdIdKj, b;sß jQ 

fldgia c,h" iq<Õ jeks m%jdyl uÕska m%jdykh ù fjk;a ia:dkhlg 

tl;=ù je,s ksê iEfoa¡ ;srejdkd Ô¾Khg b;d fyd| m%;sfrdaOhla olajk 

neúka fuu ksêj, nyq,j ;srejdkd we;¡ fuu ksê .xÕd wdYs%;j uqyqÿ 

fjr< wdY%s;j iy ldka;dr m%foaYj, oelsh yelsh¡ je,s (2 mm muK&  
m%udKfha ;srejdkd lKsld tla ia:dkhlg tl;= ùfuka ;srejdkd je,s 

ksê iefoa¡ 
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iuyr je,s ksêj, ;srejdkd muKla oelsh yels w;r iuyr ksêj, 

wfkla Lkschka o oelsh yelsh¡ ;srejdkd muKla we;s je,s ksê 

wd¾Ól jYfhka jeo.;a fõ¡ fujeks ;srejdkd ksê udrú," kd;a;kaäh 

m%foaYj, iy udoïfma m%foaYfha o  j,a,smqrï" wïmka m%foaYj,o wm 

rfgys oelsh yelsh ^rEmigyk 5'3&' fuu ksê lsf,daóg¾ .Kkla 

^fndfyda úg lsf,daóg¾ 5 jvd jeäh& Èfjk w;r m<, óg¾ .Kkla 

fõ¡ idudkHfhka fuu ksêj, .eUqr ógrhla folla muK fõ¡ fuu 

ksê j, m%udKh fgdka ñ,shk 10 muK fõ¡ ridhksl úYaf,aIKhkag 

wkqj fuu ksêj, ishhg 98 muK ;srejdkd we;s nj fidhdf.k we;¡ 

tajdfha iq¿ m%udKhla iy wmøjH f,i we;¡ fuu ksê ùÿre iy msÕka 

NdKav ksIamdokhg wjYH wuqøjHhla f,i fhdod .kS¡

.x.d wdYs%;j uE; ld,fha ;ekam;a jq je,s ksêj, we;s wmøjH m%udKh 

jeäh¡ tu  ksid  fuu  je,s  by;  i|yka  l¾udka;j,g  fhdod   

fkd.kS¡ flfia kuq;a fuu je,s  boslsÍï l¾udka;hg úYd, f,i 

fhdod .kS¡ ,xldfõ we;s uyje,s" le<Ks" l¿" ±ÿre Th" uy Th iy 

j,fõ hk .x.d wdYs%;j úYd, f,i je,s ;ekam;a fõ¡ fuu ksê j,g 

we;s b,a¨u b;d wêl neúka iEu ia:dkhlu yuqjk ksê leKSï lrhs¡ 

tu fya;=fjka úúO mdßißl .eg¿ u;= fõ¡ uqyqÿ nv m%foaYj, isÿjk 

je,s leKsï ksid id.r c,h f.dvìu we;s N+.; c,h iu. ñY% ùug 

we;s yelshdj jeäh¡ tfiau ;ekam;ajk ish¨u ksê lekSï lr bj;a lsÍu 

ksid .x.d m;=,a iy bjqre Ldokh jeä fõ¡ tfiau .x.dj, c, uÜgu 

my< jeàfï ;¾ckhlg uqyqK md we;¡ fujeks mdßißl .eg¨ we;sjk 

neúka bÈlsÍï l¾udka;hg fhdod .kakd .x.d wdYs%; je,s fjkqjg 

fjk;a wuqøjH fhdod .ekSug ld,h t<U we;¡

Ouks ;srejdkd Ouks ;srejdkd 

fmd<j wNHka;rfha we;s ;dmøj by<g meñK mdIdKj, ÿ¾j, 

ia:dkj, >kSNjkh ùfuka fujeks ksê iEfoa¡ fuu ;dmøj j, 

WIAK;ajh ue.audj, WIaK;ajhg jvd wvq w;r jeämqr c,h wvx.= fõ¡ 

wm YÍrfha we;s Ouks úisÍ we;s wdldrhg fmdf<dfõ oelsh yels fuu 

ksê m<,ska yd >klï wvqjqj;A ^Wmßu óg¾ 300 muK& È.ska lsf,daóg¾ 
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.Kkla jqj me;sr we;¡ fuu Ouks ;srejdkd ksêj, we;s úfYaI;ajh 

kï ;srejdkd muKla ;sîuh¡ tkï wmú;% øjH  wvqh¡  tfiau b;d 

msßisÿ ^is,sld m%udKh 99] muK fõ¡& fuu ;srejdkd iqÿ" wj¾K" fyda 

frdai meyehla .kS¡ ksê me;sÍ we;s iqúfYaIS wdldrh iy fjk;a Lksc 

fkdue;slu ksid fïjd lafIa;%fha§ b;d myiqfjka y÷kd.; yelsh¡ 

fïjdfha we;s ;srejdkdj, iaMál uqyqK;a fyd¢ka oelsh fkdyels w;r 

ì÷ï mj;skafka;a b;d iq`M jYfhks' wm rfgys Ouks ;srejdkd ksê nyq,j 

n,xf.dv-me,auvq,a, weô,smsáh" .,y iy ud;f,a m%foaYj, oelsh yel¡ 

óg wu;rj wkqrdOmqr iy fydfrdõm;dk m%foaYj,o iq`Mfjka oelsh 

yel¡ úfgl uy;a ù wfkla úg l=vd ù we;s ksê fmd<j u;=msg l=vd 

l÷ .eg f,i Èiafõ¡ fïjdfha wmøjH f,i hlv (Fe), ghsfÜkshï (Ti), 
we¨ñkshï (Al), iy ;U (Cu) mj;S¡ iuyr Ouks ;srejdkd j, r;arka 

(Au) mj;S¡ flfia kuq;a wm rfgys r;arka wvx.= ksê ;ju;a yuq ù 

fkdue;¡ Ouks ;srejdkdj, wmøjH b;d wvqjYfhka ;snqK;a 100] msßisÿ 

lsÍug by< ;dlaIKhla wjYHh¡ wm rfgys tu ;dCIK oekqu fkdue;s 

neúka b;d wvq uqo,lg ;srejdkd l=vqlr msgrg mgjkq ,efí¡

bf,lafg%dksla NdKav iy iq¾hfldaI jeks b;d by< ;dCIKhla iu. 

ksIamdokh jk øjHj,g fuu wuqøjH fhdod .kS¡ wfkl=;a l¾udka; 

j,g wjYH jk ;srejdkd j, msßisÿlu by< uÜgul ;sìh hq;= ke;¡ 

tfy;a wmf.a wkjfndaOh ksid Ouks ;srejdkd;a fujeks l¾udka; 

j, wuqøjHhla f,i fhdod.kS¡ th wmf.a uyÕ= iïm;la úkdY lrk 

ls%hdjls¡

 

fm.aughsÜ j, we;s ;srejdkdfm.aughsÜ j, we;s ;srejdkd

fm.aughsÜ mdIdKfha úYd, iaMál ^iuyr wjia:dj, óg¾ 5-10 

muK& oelsh yel¡ tfiau fndfyda wjia:dj, fïjd úmÍ; mdIdK 

;=< tla tla ia:dkj,g iSudù we;¡ ÿiai%dú;dj jeä ^Wl=& ue.audj,ska 

fm.aughsÜ kue;s wd.afkah mdIdKho iEfoa¡ fm.aughsÜj, ;srejdkd 

iy f*,aâiamd¾ jeä kï tajd .eksála fm.aughsÜ f,i y÷kajhs' 

fm.auhsÜj, ;srejdkd fm,aâiamd¾ iy ;,d;= ñksrka jeks l¾udka; 

Lksc fukau" fjk;a wd¾Ól jYfhka jeo.;a Lksco yuqfõ' ta w;r 
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mähx" (Topaz)  f;daru,A,s (Tourmaline), fnß,a (Beryl), ma¨fjdrhsÜ 

(Fluorite) iy fudkihsÜ (Monazite) jeks Lksco oelsh yel' fndfydauhla 

fm.aughsÜj, ;srejdkd ueÈka ^yrfha& msysgd we;s w;r ;srejdkd iu. 

f*,aâiamd¾ yrhg wdikakj msysgd we;¡ iuyr fm.aughsÜj, úIu 

wdldrhg me;srek ;srejdkd yd f*,aâiamd¾ o oelsh yelsh¡ wm  rfgys  

úúO  m%foaYj,  tkï"  ud;f,a" we,yer" n,xf.dv" nÿ,a," weô,smsáh 

iy ymq;f,a m%foaYj, fuu mdIdK nyq, jYfhka oelsh yel' j¾. 

lsf,daógrhla muK m%foaYhl me;sreKq úYd,  fm.auhsÜ mdIdKo l=vd 

m%foaYhlg iSudjqk mdIdK f,io oelsh yel' iuyr m%foaYj, b;d 

wdikakfha msysgd we;s fm.aughsÜ mdIdK úYd, ixLHdjla me;sÍ ;sfnk 

nj wmg oelsh yel ̂Wod -ud;f,a we,yer m%foaYfha&' ,xldfõ fm.aughsÜ 

m%isoaO jkafka l¾udka; Lksc jk" ;srejdkd iy f*,aâmd¾ j,gh' 

;,d;= ñksrka oelsh yels uq;a tajd fndfydauhla Ô¾Khg Ndckh ù 

we;' fuu mdIdKfha úYd,;ajfhka jeä Lksc we;s ksid;a" tajd meyeÈ,s 

f,i fjkalr .; yels ksid;a" b;d myiqfjka Lksc lekSu l, yel' 

fm.aughsÜ j, b;d úYd, ;srejdKd iAMál oelsh yel' Ouks ;srejdkd 

fuka fkdj" fïjdfha iaMál uqyqK;a fyd¢ka oelsh yel' kuq;a" fïjd 

Ouks ;srejdkd ;rï msßisÿ fkdfõ' fïjdfha we;s iAMálj, úYd,;Ajh 

wkqj wmú;% m%udKh ;SrKh fõ' úYd, fm.aughsÜ mdIdK j, ueo 

msysgd we;s ;srejdkd b;d msßisÿ ;srejdkd jk w;r" iuyr wjia:djkays§ 

fïjdfha we;af;a b;du wvq (<0.5%) wmøjH m%udKhls' Ouks ;srejdkd 

fuka wd¾Ól jákdlula fkdue;sjq;a" fuu Lksch msÕka l¾udka;hg 

iy ùÿre l¾udka;hg nyq,j fhdod .kS' YS% ,xldfõ we,yer" r;af;dg 

^ud;f,a m%foaYfha&" n,xf.dv" iy ymq;f,a m%foaYj, we;s fm.aughsÜ 

m%Odk jYfhka ;srejdkd ,nd.ekSug leKSï lrkq ,nhs'

Ouks ;srejdkd iy fm.aughsÜj, we;s ;srejdkd lekSï lsÍfï§ 
m%ñ;shg fkdue;s ;srejdkd bj;a flf¾' fufia bj;a lrk øjH ksid 
úYd, mdßißl .eg¨ we;súh yel' tfiau fuu Lksc m%fhdackhg 
fkdf.k wmf;a yeÍu wmg úYd, mdvqjls' fïjd m%fhdackhg .;yels 
fjk;a l¾udka; fudkjdoehs y÷kd.; hq;=h' fuu ;srejdkd len,slr 
f.dvke.s,s l¾udka;hg fhdod.ekSug iqÿiq oehs fidhdne,sh hq;=h'
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úmß; jq ;srejdkdúmß; jq ;srejdkd (Quartzite) (Quartzite)

fuu ;srejdkd ksê WiAìï ixlS¾KfhA iq,N f,i  oelsh  yels mdIdKhls 

^rEmigyk 5'4&' wfklA ;srejdkd ksê fukA msrsisÿ fkdjk úmß;  

;srejdkd j, wmøjH f,i úúO Lksc yuqfõ'  is,sld m%udKh 90] g;a 

jvd wvq w.hlA .kS' fuu ksid wfklA ;srejdkd ksêfukA m%fhdAPkhg 

.; fkdyel' kuq;A fuu mdIdKh l=vqlr boslsÍï l¾udka;hg fhdÞ 

.; yel' tfiau f.dvkeÕs,s iy f.j;= w,xldrhgo fhdÞ.; yelsh'

 

rEmigyk 5'1 ;srejdkd iaMálhla
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rEmigyk 5'3 ;srejdkd je,s

rEmigyk 5'4 úmß; jQ ;srejdkd
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6'  f*,aâiamd¾ (Feldspar)(Feldspar)

f*,aâiamd¾ j¾.SlrKhf*,aâiamd¾ j¾.SlrKh

mDÓú lfndf,a nyq,j oelsh yels Lkschla jk f*,aâiamd¾ ^rEmigyk 

6'1& wdf.afkah" úmß; y wjdidÈ; hk ish¨ mdIdK j¾.j, oelsh 

yel' tu  ksid fndfyduhla mdIdK j¾.SlrKh  lsÍug  f*,Aâiamd¾  

fhdod.kS'

f*,aâiamd¾ Lkscj, ridhksl ixhq;sh ;s%hxYs moaO;shlska fmkakqï l, 

yel ^rEm igyk 6'2&'  fuu moaO;sfha fl<jr ;=fka

(i) ´f;dlaf,aia f*,aâiamd¾ (KAlSi3O8) 
(ii) we,anhsÜ f*,aâiamd¾ (NaAlSi3O8) iy

(iii) wef;da;hsÜ f*,aâiamd¾ (CaAl2Si2O8)we;'

we,anhsÜ iy wef;da;hsÜ Lksc fol w;r ridhksl ixhq;shla we;s 

f*,aâiamd¾ Lksc ma,eðfhdalaf,aia f,io we,anhsÜ iy ́ f;dalaf,aia w;r 

we;s f*,aâiamd¾ Lksc we,al,s ^CIdrf,day& f*,aâiamd¾ f,io y÷kajhs' 

ñka we,al,s f*,aâiamd¾ l¾udka; Lkschla f,i m%isoaêhla Wiq,hs' 

fndfyda mdIdK j, f*,aâiamd¾ ;snqK;a we,al,s f*,aâiamd¾ jeämqr 

we;af;a .%ekhsÜ iy .%ekála fm.aughsÜ jeks wd.afkah mdIdKj,h' 

.%ekhsÜ j,g iudk Lksc ixhq;shla .%eksála fm.aughsÜ j, fukau 

wema,hsÜ (Aplite) kue;s mdIdKfhao we;' .%eksála fm.aughsÜ j, úYd, 
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Lksc we;s w;r wema,hsÜ j, l=vd Lksc we;' flfia fj;;a fuu mdIdK 

folu .%ekhsÜ f,iu wd¾Ól jYfhka jeo.;a fõ'

f*,aâiamd¾j, m%fhdackf*,aâiamd¾j, m%fhdack

f*,aâiamd¾ j, úfYaI .;s.=K folla tkï ^w& CIdr f,day iy ^wd& 

we¨ñkshï m%udKhka tajdfha m%fhdackh ;SrKh lrhs' f*,aâiamd¾ Lksc 

j, we¨ñkshï iuÕ úúO m%;sY;hkaf.ka fidaähï (Na)" fmdgEishï 

(K) le,aishï (Ca) iy hlv (Fe) we;'

f*,aâiamd¾ ùÿre ksIamdokhg w;HjYH wuqøjHhla jk w;r th 
imkaohla (Flux) f,io fuu l¾udka;hg fhdod .kS' imkaohla 
wm Ndú;d lrkafka b;d by< WIaKFj j,È ñ,sk jk øjHhkaf.a 
WIaKFjh wvq lr.ekSugh' f*,aâiamd¾ jeks Lkscj, we;s CIdr f,day 
tl;= lsÍfuka" by< WIaKFjj,§ øj jk øjH wvq WIaKFjj,È øj l< 
yel' ùÿre ksIamdokhg .kakd ;srejdkd - øj jk WIaKFjh 16000C  
muK neúka"  øj jk WIaKFjh wvq lr.ekSug CIdrf,day m%ñ;shlg 
tl;= lrhs' tfia fkdl<fyd;a jeäjk CIdr f,day ksid" ksIamdÈ; ùÿre 
NdKavj, .=Kh fjkia úh yelsh'
 
f*,aâiamd¾j,g ksh; øjdxlhla fkdue;' tajd úYd, WIaKFj mrdihla 
;=< øj fõ' fuu ksid msÕka NdKav ksIamdokfha §" ueá iy ;srejdkd 
j,g fyd¢ka ñY%ùug iy iqÿiq ñY%Kh ie§ug Wmldß fõ' wmg wjYH 
msÕka NdKav ksIAmdokhg fhdod.kakd wfkla wuqøjH uDÿ lsÍfuka 
iy øj lsÍfuka miq fuu øjH tlg ne| ;nd .ekSug noduhla f,i 
ls%hdlrhs' 

fuu jákd Lksch msrjqï øjHhla f,io fhdod.kS' tu ksidu" fuh 
;Ska;" j¾K iy rn¾ l¾uka;j,go fhdod .kS' ksujk NdKavh mqrd 
fuu Lkschg me;sr hdug we;s yelshdj;a" ridhksl øjH iu. m%;sls%hd 
fkdlsÍu;a" wdï,sl fyda Ndiañl ;;a;aj hgf;a fjkia fkdùu;a" iSÍug 
myiqfjka Ndckh fkdùu;a iy øj jq miq wvq ÿiai%djH;djla ;sîu;a 
ksid fuys m%fhdack w;suy;ah' b;d l=vdjg l=vq lr.kakd f*,aâiamd¾ 
l¾udka; Ndú;hg .kakd nj wm u;l ;nd .; hq;=h'
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f*,aâiamd¾ j, ridhksl ixhq;sh tkeu,a isfuka;sj,g ukd f,i 

.e,fma' tu ksid fuh tku,a f,io fhdod .kS' f*,aâiamd¾ j,ska 

idok tkeu,h" NdKAvhg ukd ksudjla ,nd§u" iy NdKavfha we;s 

fodaI ish,a, jeiShdu ksid" NdKAv úÑ;% lsÍug fuh iqÿiq øjHhls'

lD;su o;a iE§ug"  inka yd o;a fnfy;a ksIAmdokhg" mEiaiqï WmlrK 

ksIamdokhg fukau f.dvke.s,s l¾udka;hg o f*,aâiamd¾ fhdod 

.kS' we;=reï øjH ksIAmdokfha ^úfYaIfhkau ghs,a& fuu Lksch m%Odk 

ix>glh fõ'

f*,aâiamd¾j, we;s wmøjH m%udKh b;d jeo.;ah' wm rfgys f*,aâiamd¾ 

ksê úYd, m%udKhla we;' fuu ksê ish,a, fm.aughsÜ kue;s 

mdIdKhkaf.ka iEÿkq tajdhs' uhsfl%dla,hska fm,aâiamd¾ ^fmdgEishï 

f*,aâiamd¾& iys; ksê" r;af;dg" we,yer" lhsldj," ;,d;=f.dv" 

fldia,kao" iy kdu,aTh m%foaYj, iq,Nj oelsh yel' lhsldj, we;af;a 

úYd, ksêhls' N+ úoHd m;,a ld¾hdxYh uÕska fuh óg¾ 200 muK 

.eUqrg úys§ we;s nj fidhdf.k we;' oekg wd¾Ól jYfhka jeo.;a 

f*,aâiamd¾ ksê ye;a;Ejlg jvd fidhdf.k we;;a" óg jvd jeä ksê 

m%udKhla wm rfgys we;s nj N+ úoHd{hskaf.a u;h fõ' oekg fuu ksê 

Ndú;d lrkafka ùÿre iy msÕka NdKav ksIamdokhg muKs' 

lekSï lrk m%foaYj, wmsßisÿ f*,aâiamd¾ bj;,hs' fuh mßirhg 

ydkslr fukau wmf.a iajNdúl iïm;la m%fhdackhg fkdf.k 

bj;,Suhs' fuu wmøjH fjk;a ksIAmdok i|yd fhdod.ekSu wmf.a 

ld¾hNdrhhs'

fuu bj;,k øjHj, fmdgeishï f*,aâiamd¾ nyq,j we;' tneúka" tu 

øjHj,ska fmdgEishï  fmdfydr ksIAmdokh lsÍug yelshdjla we;aoehs 

fidhd ne,sh hq;=h' tfiau j¾Kh u; ;SrKh fkdjk msÕka NdKAv 

ksIAmdokh lsÍug o yelshdjla we;'
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rEmigyk 6'1 f*,aâiamd¾ iaMál yd lhsldj, fm,aâiamd¾ ksêh 

rEmigyk 6'2 f*,aâiamd¾ j¾.SlrKh
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7'  fmdiafmaÜ (Phosphate)(Phosphate)

ffcj f,dalfha meje;aug w;HjYH uq,øjHhla jk fmdiamria ñksidf.a 

tÈfkod Ôú;hg úúOdldr f,i wjYH fõ¡  jdhqf.da,fha oelsh fkdyels 

fmdiamria úfYaIfhkau ffcj f.da,fha" c, f.da,fha iy Ys,d f.da,fha 

yuqjk uq,øjHhls¡ fmd<fõ we;s fmdiamria ksê lekSï u.ska ,nd .kS¡ 

fmdiamria uq,øjHh iajNdjfha wia:dhs jqj;a fjk;a uq,øjH iu. ia:dhs 

ixfhda. idohs¡ fmdiamria Tlaiscka iuÕ ne§fuka fmdiafmaÜ (PO4
-3) 

iEfoa¡ fuh ñksidg b;d m%fhdackj;a uq,øjHhla jk kuqÿ b;d iS>% 

f,i fmdf<dfõ we;s ksê Ëh fjñka mj;S¡ 

fmdiafmaÜ ksê j¾.fmdiafmaÜ ksê j¾.

f,dalfha fmdiafmaÜ ksê m%Odk jYfhka wdldr 3 lg mj;S¡ tkï

(i) .=jdfkda (Guano) j¾.hg wh;a fuu ksê" id.r wdYs%;j Ôj;ajk 
l=re,a,kaf.a u,my iy weglgq uqyqÿ ¥m;Aj, tl;=ùfuka iEfoa¡ 
.=yd ;=, Ôj;a jk i;=kaf.ka o fuu ksê we;súh yel' fïjd b;d 
fyd| fmdiafmaÜ ksê fõ¡

(ii) wjidê; fmdiafmaÜ ksê id.rj, Ôj;ajk u;aiHhkaf.a weglgq 
id.r m;=f,A tl;=ùfuka iEfoa¡

(iii) mdIdK fmdiafmaÜ ksê fmdiafmÜ Lksc nyq, mdIdK Ô¾Kh 
ùfuka iEfoa¡'
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by; i|yka .=jdfkda j¾.hg wh;a fmdiafmaÜ ksê fndfyduhla 

m%fhdackhg f.k wjika ú we;¡ j¾;udkfha fmdiamria ,nd .ekSu 

flfrkafka wjidê; fmdiafmaÜ ksê leKSfuks¡ mdIdK fmdiafmaÜ 

ksê úúO rgj, oelsh yels jqjo tu ksê j,ska fmdiafmaÜ ksiaidrKh 

lr .ekSug we;s wmyiqlu ksid tajdfha Ndú;h ;ju;a wvqh¡ mdIdK 

fmdiafmaÜ ksêj, ia:dhs fmdiafmaÜ Lkschla jk wemghsÜ we;s neúka 

fmdiamria fyda fmdiafmaÜ (PO4
-3)  ,nd .ekSug úúO ridhksl ls%hdj,s 

isÿ l< hq;=h¡ fuu ls%hdj,s lsÍug wjYH ridhksl øjHhkag ;j;a 

úhoula oeßh hq;= ksid wjika fmdiafmaÜ ksIamdokh ,nd .ekSug 

ie,lsh hq;= uqo,la jeh l, hq;=h¡ flfia fj;;a fmdiamria m%fhdackhg 

.kakd m%udKh Èfkka Èk by, hk neúka bÈß wkd.;fha § mdIdK 

fmdiafmaÜ ksê j,go úYd, jákdlula we;s úh yel¡

fmdiafmaÜ Lkschkag wh;a b;d nyq, Lkschla jk wemghsÜ [Apatite – 
Ca5(PO4)3(OH,F,CI)] fndfyda mdIdKj, b;d iq¿ m%udKhkaf.ka mej;sh 

yelsh' kuq;a mDÓú wNHka;rfha ^by< m%djrKfha& we;s ue.audj,ska 

iEfok zldnkghsÜZ keue;s wd.afkah mdIdKfha b;d iq,N f,i 

fuu Lksch oelsh yel¡ Lkscfha wekdhk f,i fmdiafmaÜj,g(PO4
-3)  

wu;rj yhsfv%dlais,a (OH-), maf,darhsâ (F-) iy laf,drhsâ (Cl-) mj;S¡ 

wm rfgys we;af;a" wd.afkah mdIdKhla ^ldnkghsÜ& Ô¾Kh ùfuka 

iEÿk fmdiafmaÜ ksêh¡ fïjd mdIdK fmdiafmaÜ ksê .Kkhg jefÜ¡

 

Ys% ,xldfõ fmdiafmaÜ ksêYs% ,xldfõ fmdiafmaÜ ksê

wkqrdOmqr" tmamdj, m%foaYfha úYd, m%udKfha fmdiafmaÜ ksêhla 

mj;S¡ fuu fmdiafmaÜ ksêh 1971 j¾Ifha Y%Ss% ,xldfõ N+ úoHd iólaIK 

fomd¾;fïka;=j úiska fidhd .kakd ,§¡ m%foaYfha we;s l=vd l÷ .egj, 

msysgd we;s fuu ksêh j¾. lsf,daóg¾ 5 - 6 muK m%foaYhl me;sr we;¡ 

lúis.uqj m%foaYfhao l=vd"  iq¿ m%foaYhlg iSudjQ fmdiafmÜ ksêhla we; 

(rEm igyk 7.1). 

tmamdj, ksêfha Ô¾Kh fkdjq Lkschka o ^m%d:ñl Lksc&" ð¾Khg 

Ndckh ù m%;siaMállrKh jq Lksco ^oaù;sl Lksc&" w¾O jYfhka 
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Ô¾Kh jq Lksco iaMálrEmS fkdjq fjk;a øjHho we;¡

ujq mdIdKfha ;snQ" tmamdj, ksêfhA we;s Ô¾Kh fkdjQ m%d:ñl Lksc 

(Primary minerals) jkafka wemghsÜ" b,aukhsÜ yd ue.akghsÜ h.

oaú;shsl Lkscoaú;shsl Lksc (Secondary minerals) (Secondary minerals)

(i)  *%ekafld,hsÜ (Francolite)  (ii) l%ekav,hsÜ (Crandalite)  
(iii) .síihsÜ  (Gibbsite) (iv) flfjd,Ska (Kaolin)

fuu ksêh fgdka ñ,shk 25la muK fj;ehs .Kka n,d we;¡ flfia 

kuq;a fuh óg jvd úYd, úh yels nj úoHd{fhda wkqudk lr;s ^rEm 

igyk 7'2&'

lúis.uqj m%foaYfha we;s fmdiafmÜ ksêh fmdf<dj u;= msgg me;sr 

we;s m%udKh iq¿ m%foaYhlg iSudjqj;a ^j¾. lsf,daógr 1$4 muK& th 

.eUqrg úys § we;ehs wkqudk l< yelsh¡ fuu ksêfha Lksc ixhq;sh iy 

th msysgd we;s wdldrh tmamdj, ksêhg iudk fõ¡ kuq;a fuu ksêfha 

iuyr m%foaY j, wêl hlv Tlaihsv m%udKhka we;¡

YS% ,xldfõ we;s fmdiafmaÜ ksêj, ie,lsh hq;= fmdiamria m%udKhla 

we;;a tajdfha c,fha øjH;dj wvq neúka ksêfha .=Kd;aul nj wvqh¡ 

fuu ksêfhys c,fha iy isÜßla wï,fha øjH;dj ms<sfj,ska 0¡02 - 

0¡07 iy 3¡71 - 6¡04 muK fõ¡ fuysÈ wm isÜßla wï,fha øjH;djh 

ukskafka mfia we;s iajNdúl wï, j,ska fmdiamria Èhjk m%udKh 

uek .ekSugh¡ c,fha øjH;dj wvq YS% ,xldfõ fmdiafmaÜ flá ld,Sk 

fNda. j,g fh§u fhda.H fkdjqk;a §¾>ld,Sk fNda.j,g fh§fuka 

fyd| m%;sM, ,nd .; yel¡ flfia kuq;a wdï,sl mia we;s m%foaYj, j.d 

lrk flá ld,Sk fNda.j,skao fyd| M,odhs;djla ,nd.; yels nj uE; 

ld,Sk m¾fhaIK ;=,ska fy,sù we;¡ tfiau fmd<fõ we;s laIqø Ôùkag 

ia:dhs fmdiafmaÜ Lksc wia:dhs ;;a;ajhkag m;a l< yelsh¡ fï ms<sn|j 

f,dalfha ÈhqKq rgj, lr we;s m¾fhaIK j,ska wmg wjfndaO jkafka 

mig tl;= lrk mdIdK fmdiafmaÜ jqjo miqld,Skj me,Eá j,g Wrd 
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.kakg yels ;;a;ajhkag mfiys we;s laIqø ðùka u.ska u.ska mßj¾;kh 

lrk njh¡

l=vq l< tmamdj, fmdiafmaÜ" fmdfydrla f,i fh§u j¾;udkfhA 

isÿflf¾¡ úoHd{hka l< m¾fhaIK j,g wkqj wemghsÜ muKla wvx.= 

fmdiafmAÜj, by< .=Kdx. mj;sk neúka my; i|yka .e,SSï igyfka 

wdldrhg fmdiafmAÜ j¾.SlrKh lr fj<|m<g bÈßm;a flf¾¡ tmamdj, 

fmdiafmaÜ fmdfydr ksmojk wdldrh my; i|yka .e,Sï igykska 

fmkakqï flf¾' 

ksêhksêh

lekSï lsÍulekSï lsÍu

m%jdykh lsÍum%jdykh lsÍu

len,s j,g leãu iy f;aÍulen,s j,g leãu iy f;aÍu

fuu wjia:dfõ§ ^1& wemghsÜ muKla we;s iy ^11& wemghsá iuÕ we;s fuu wjia:dfõ§ ^1& wemghsÜ muKla we;s iy ^11& wemghsá iuÕ we;s 

fjkalsÍug fkdyels Ô¾Kh jq øjH f,i j¾. follg ^02& fjka fjkalsÍug fkdyels Ô¾Kh jq øjH f,i j¾. follg ^02& fjka 

flf¾¡flf¾¡

m%jdykh lsÍum%jdykh lsÍu

l=vq lsÍul=vq lsÍu

b;d l=vd l=vb;d l=vd l=vq

^1& wemghsÜ muKla 
wvx.= l=vq ^Wiia ;;ajfha 
tmamdj, fmdiafmaÜ 
mdIdK l=vq&

^2&  wemghsÜ iu. wfkla 
øjH wvx.= l=vq ^tmamdj, 
fmdiafmaÜ l=vq&
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j¾.SlrKh l< fuu fmdfydr j¾. fol ñ, .Kka follska 

fj<|fmd<g y÷kajd § we;s w;r m<uq mka;sfha fmdfydrj, fmdiamria 

jeä m%udKhla wvx.= w;r wvq wmøjH m%udKhla we;¡

YS% ,xldfõ fmdiafmÜ fmdfydr wdkhkh lsÍu i|yd jirlg re' ñ,shk 

200 lg jeä uqo,la jeh lrhs¡ fuu ksêfhka b;d by, ;;a;ajfha 

fmdfydr ksIamdokh l< yels kï wmg úYd, úfoaY úksuhla b;sß l< 

yel¡ fuu ;;a;ajh y÷kdf.k ,xld fmdiafmaÜ iud.u bÈß ld,fha 

§ jdksc fmdfydr ksIamdokhg iqodkï fjhs¡ tfiau fuu ksêh fjk;a 

l¾udka;hkag wjYH wuqøjHhla f,i fhdod .ekSug yels jqj;a tu 

lafIa;%hka .ek lr we;s wOHkhka m%udKj;a fkdfõ¡ wmf.a ld¾ñl 

oekqu ÈhqKq lr fuu ksêh m%fhdackhg .; yels kï th rgg flfrk 

w.kd fiajhls¡ fmdiamria wvx.= T!IO ksIamdokhg" fYdaOk øjH 

ksIamdokhg" msÕka l¾udka;hg iy i;aj wdydr i|yd ksiaidrKh 

lrk ,o fmdiamria fuu ksêfhka ,nd .; yel¡ l¾udka; lafIa;%fha 

kshe,s we;s úoaj;=ka fï .ek wjOdkh fhduq lsÍu jeo.;ah¡

tmamdj, fmdiafmÜ ksêh fhdÞ .;yels l¾udka;tmamdj, fmdiafmÜ ksêh fhdÞ .;yels l¾udka;

mDÓúfha we;s fmdiafmaÜ úúO l¾udka; i|yd fhdod .kS¡ tajd iuyrla 

my; i|ykA fõ' 

1 fmdiafmaÜ fmdfydr ksIamdokhg

2 fnfy;a øjH ksIamdokhg

3 úúO ridhksl øjH j, wuq øjHhla f,i 

4 i;aj wdydr i|yd

5 msÕka nvq l¾udka;hg

6 fYdaOk øjH ksIamdokhg

7 lD;Su wiaÓ ksIamdokhg

8 ;Ska; yd rn¾ l¾udka;j,g

fmdiamria fmdfydr ksIamdokh by; l¾udka;hkaf.kaa m%Odk ;ekla 

.kS¡ ulaksido h;a fmdfydr ksIamdokh m%udKd;aulj úYd, neúks¡ 
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tmamdj, ksêfhka fmdiamria fmdfydr ksmoùu yer fjk l¾udka;hka 

i|yd  fhdod fkd.kS¡ 

f,dfõ wfkla rgj, my; i|yka úúO fmdiafmaÜ fmdfydr fuu 

ksêj,ska ksIamdokh lrkq ,nhs¡

1 iqm¾ fmdiafmaÜ (Super Phosphates)
2 wefudakshï fmdiafmaÜ (Ammonium Phosphates)
3 khsfg%da fmdiafmaÜ (Nitro Phosphates)
4 frfykdkshd fmdiafmaÜ (Rhenania Phosphates)
5 ñ,Sk lrk ,o le,aishï ue.akSishï fmdiafmaÜ (Fused Calcium 

Magnesium Phosphates)
6 fmdiafmÜ mdIdK l=vq (Powdered Rock Phosphates)

fuu j¾. j,ska iqm¾ fmdiafmaÜ yd wefudakshï fmdiafmaÜ" fmdfydr 

ksIamdokfha uq,a ;ekla .kS¡ by; i|yka ish¨u fmdfydr j¾. tmamdj, 

ksêfhka ksIamdokh l< yels uq;a tajdfha ksIamdokhka j¾;udkfha 

fj<| fmdf,a we;s fmdfydrj, ñ, .Kka j,g jvd by< h'
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rEmigyk 7'2 tmamdj, fmdiafmaÜ ksêh
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8' ueá 

ueá hk jpkh úúO wdldrhg w¾: l:kh lrkq ,efí' tkï

 

(i) miaj, we;s wxY=j, úYd,;ajh úia;r lsÍug iy 

(ii) l=vd lKslduh Lksc mka;s ye¢kaùug h

ueá Lksc hkq fmdf<dfõ we;s b;d l=vd lKsldh¡ fïjd Ô¾K ls%hdj,sh 

uÕska fyda m%;siaMállrKh uÕska iEfoa' wfkla Lksc fuka" tajdfha 

fN!;sl .=K fyda fjk;a .=Kj,ska myiqfjka y÷kd.; fkdyelsh' jl% 

l%u" tkï" tlaia lsrK j¾Kdj,sh" ^X-ray Differactometry) fyda ;dm  

úIAf,AIK l%u (Thermal Analyses) uÕskA y÷kd.; yelsh' m%udKj;a 

c,h we;súg woDG ^kuHYs,S& øjHhla f,i yeisfrk w;r ms<siaiq úg 

fyda úh<s wjia:djkays§ oDG ^;o& øjHhla fõ' fïjd iEfok wdldrh 

N+  úoHd;aul mßirh wkqj fjkia fõ' úúO ueá Lkscj, m%fhdack 

tlsfklg fjkiajk w;r wuqøjHhla yeáhg fhdod.kakd l¾udka; 

tajdfha we;s Lksc y÷kdf.k ksIamdok ls%hdj,sh ie,iqï lrhs'

ueá Lksc j¾.ueá Lksc j¾.
 

Lksc úoHd;aulj" iajNdúl ueá Lksc j¾. 30 muK y÷kdf.k we;s 

w;r fïjd m%Odk mka;sj,g fjkA lrkafka tajd iEoS we;s iaMál 

iajNdjh wkqjhs ^rEm igyk 8'1&'  ta wkqj fïjd uQ,slj m%Odk j¾. 03 

lg fjka lrhs'
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(i) flfjd,skhsÜ  (Kaolinite) ueá Lksc
(ii) b,hsÜ ^Illite& ueá Lksc
(iv) iafulaghsÜ (Smectite) ueá Lksc

by; i|yka Lksc mka;sj, fN!;sl iy ridhksl .=Kj, úYd, 
fjkialï oelsh yel' WodyrKhla f,i flfjd,skhsÜ ueá Lksc by< 
WIaKFjhlg r;al, úg mßudj fjkia fkdjqk;a" iafulaghsÜ ueá 
Lksc r;al< úg" mßudj wvqùulA oelsh yel' tu ksid W¿" .fvd,a 
iy j<x jeks ueá mq¿iaid idok NdKAv ksIAmdokhg iafulaghsÜ .; 
fkdyel' fndfyda wjia:dj,oS" ueá Lksc msßisÿ Lksc f,i iajNdjfha 
fkdmj;S' fïjd ueá Lkscj, ñY%Khla f,i mj;S' fuu ñY%Kfha tl 
ueá  Lkschla  nyq,j  mej;Sug yelshdj  jeä  jk  w;r  ta  wkqj 
fhdod.kakd l¾udka;h ;SrKh fõ' tfiau ueá Lkscj, fN!;sl .=K" 
tajdfha jákdlu ;SrKh lrhs'

(i) ms<siafik WIaKFjh
(ii) mq¿iaik úg yelsf,k fyda bÈfuk m%udKh
(iii) iqúld¾h o¾Ylh
(iv) ms<siaiq miq we;s iúYla;sh iy
(v) ms<siaiq miq j¾Kh

WodyrKhla f,i .fvd,a l¾udka;hg fhod.kafka"

(i) úhf,k úg mßudj iq¿fjka wvqjk
(ii) f;;ajk úg mßudj iq¿fjka jeäjk
(iii) ms<siaiq miq j¾Kh fjkiajk
(iv) wvq WIaKFjhl§ ms<siafik yd
(v) ms<siaiq miq jeä iúYla;sla fok ueá Lksc h'

fhdod .kakd l¾udka; wkqjo" ueá j¾.SlrKh lrkq ,nhs' wmg uq,sl 

jYfhka wjYH jk ueá jkafka"

(i) fnda, ueá (Ball Clay)
(ii) fnkafgdkhsÜ ueá (Bentonite Clay)
(iii) nyq, ueá (Common Clay)
(iv) ;dmiy ueá (Refractory clay)
(v) b;d msßisÿ flfjd,Ska (Pure Kaoline) jYfhka h'
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l¾udka; ueá l¾udka; ueá 

fnda, ueáfnda, ueá

fndfyda úg fuu ueá ;o j¾Khla .kakd w;r ms<siaiq úg iqÿ fyda ,d 

ly meye;s j¾Khla .kS' fuu ueá" flfjd,Ska j,g jvd iqúld¾h 

fõ' tfiau fïjd ;Èka ne£ mj;sk w;r by< ;dmiy .=Khkaf.ka 

hqla;h' wvq iqúld¾hla we;s ueáj, ne£fï .=Kh jeälr.ekSug fuu 

ueá fhdod .kS' YS% ,xldfõ msßisÿ fnda, ueá yuqfkdjqk;a ;rula msßisÿ 

fnda, ueá yuqfõ' fnda, ueá ksêj, iEu ;eku taldldß ixhq;shla 

mj;S'

fnkafgdkhsÜ fnkafgdkhsÜ (Bentonite)(Bentonite)

ueá Lkscj,g leg whk iy wek whk Wrd .ekSug" m%odkh lsÍug fydA 

tu whk yqjudre lsÍug mq¿jk' ueá Lkscj,ska" fndkafgdkhsÜ j,g b;d 

fyd¢ka whk yqjudre lsÍu l< yel' fuu Lkschg b;d myiqfjka jeä 

leg whk fyda wek whk m%udKhla ,nd .ekSug fyda m%odkh lsÍug yels 

neúka myiqfjka yels<Sug fyda uy;aùug mq¿jk' tu ksid k< ,sx ydrk 

hka;%j,g wjYH ,sysiqï øjHhla f,i fuh Ndú;d lrhs'

nyq, ueá nyq, ueá (Common Clay)(Common Clay)

nßka jeä ueá-NdKav ksIAmdokhg fuu ueá iqÿiq fõ' tkï .fvd,a" 

W¿" j,x ng iy isfuka;s ksIamdokhg wjYH wuqøjHhla f,i fhdod 

.kS' uDÿ fukau iqúld¾h .=KfhkA jeä fuu ueá wjfYaI fyda wj¿ 

ksê f,i mj;S' fndfyda wjia:dj,§ fuu ueáj, wmøjH ^úfYaIfhkau 

hlv Tlaihsv& nyq,h'

;dmiy ueá ;dmiy ueá (Refractory Clay)(Refractory Clay)

b;d by< WIaKFjhg Tfrd;a;= Èh yels ueá fuu .Khg jefÜ' fuu 

ueá j,ska idod .kakd .fvd,a" by, WIaK;ajhlg r;a lrk W÷ka" 
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fmdarkq iy W!Iaul j,g w;=rhs' tfiau wêl WIaKFjhg Tfrd;a;= fok 

ùÿre NdKAv" l¾udkaf;damlrK iy Odß;%l ksIamdokhgo fhdod .kS' 

jdyk j, tkaðfï we;s mq,sÕ= fCIa;% ksmojkafk;a fujeks ueá j,sks' 

fldfjd,Ska" fnda, ueá iy fndlaihsÜ fuu ueá j,g ix>gl fõ' fuu 

ueá .sks ueá f,io y÷kajhs'

b;d msßisÿ flfjd,ska ueá b;d msßisÿ flfjd,ska ueá (Pure Kaoline Clay)(Pure Kaoline Clay)

f*,aâiamd¾ kue;s Lksch Ô¾Kh ùfuka flfjd,Ska ueá iEfoa' fuu 

Lkscfha we;s úfYaIs; .;s.=K tkï iqÿ j¾Kh" wï, iy NIau iuÕ 

m%;sls%hd fkdlsÍu"  uDÿnj" úÿ,sh iy ;dmh wvqfjka ikakhkh ùu 

iy iïm;A nyq,;dj ksid flfjd,Ska úúO l¾udka; i|yd fhdod.kS' 

fuu Lksch úfYaIfhkau msÕkanvq ksIamdokhg" lvodis" ;Ska; iy rn¾ 

jeks l¾udka;j, wuqøjHhla f,io" ;dm iy úÿ,s mßjdrl iy .fvd,a 

ksIamdokhgo fhdod.kS'

,xldfõ we;s ueá,xldfõ we;s ueá

wm rfgys fnkafgdkhsÜ ueá yuqfkdjk w;r" wfkla ish¨u ueá 

oelsh yel' tfiau b;d fyd| ;;a;ajfha fnda, ueá o yuq fkdfõ' fnda, 

ueáj, ixhq;shg fndfyda ÿrg iudk ueá ksê" l¿;r Èia;s%lalfha 

foÈhj, m%foaYfhka yuqfõ ^rEm igyk 2'2&' jirlg fgdka 25"000 

muK fuu ksêfhka lekSï lrhs' ,xldfõ we;s fnda, ueáj,g iudk 

ksêfha ishhg 40 la muK flfjd,ska we;s w;r" b;sßh fjk;a Lksc 

iy Tlaihsv fõ' ,xldfõ yuqjk fldfjd,ska ksê" f*,aâiamd¾ nyq, 

mdIdK Ô¾Kh ùfuka iEÿkq tajdhs' .%ekhsÜ iy fm.aughsÜ jeks wd.afkah 

mdIdKo lajd¾Üia" fm,aâiamd¾ khsia jeks úmß; mdIdKo fuu ksêj, 

ujq mdIdK fõ' wm rfgys úYd,;u flfjd,Ska ksêh óg¾ 7 la muK 

.eUqrg úys§ we;s w;r tys flfjd,ska fuá%la fgdka ñ,shkhla muK 

we;' óáhdf.dv m%foaYfha o úYd, flfjd,Ska ksêhla we;' fuu ksêfha 

pkaø%ldka;s ueKslao yuqfõ' fuys .eUqrg úys§u óg¾ 3 la muKfõ'

by; i|yka fnda, ueá iy flfjd,Ska fhdodf.k úúO NdKav 
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ksIamdokh lrhs' fuu ueá ñY%Kh f;;a wjia:dj,§ iqúld¾h ^woDV& 

jk w;r" mq¿iaik úg b;d iq¿fjka yelsf,a' tfiau NdKavh ksujq miq 

b;d fyd| iúYla;shla we;' wfkla jeo.;a .=Kh jkafka" fuu wuqøjH 

fhdod ms<siaiq NdKavhg iqÿmdg j¾Khla ,eîuhs' 

W¿" .fvd,a" ueá ng iy isfuka;s ksIamdokhg .kakd ueá ,xldfõ 

nyq,j oelsh yel' fïjd .x.d fødaKs winv iy jeõj, nyq,j 

oelsh yelsh' tfiau" wm rfgys iuyr m%foaYj, wjfYaI ueá 

ksê ^mßjyk fkdjq& f,io oelsh yelsh' le<Ks .Õ" .sx .Õ iy 

uyje,s .Õ wjg fuu ksê oelsh yelsh' W;=re ueo m<df;a we;s jeõ 

m;=,aj,;a fuu ueá yuqfõ' l=reKE., jEWv m%foaYfha b;d m%isoaO 

ueá ksêhla we;' jirlg fuu nyq, ueá ñ,shk wgla muK úúO 

ksIamdok i|yd fhdod .kS' isfuka;s ksIamdokhg fhdod .kakd nyq, 

ueá yqKq.,a iuÕ ñY% lr WIaK;ajh fikaáf.%aÜ wxYl 1600 muK 

r;alsÍfuka mq¿iaid .kS' fuu ix>gl fyd¢ka ñY% lsÍug N%uKh jk 

W÷kla fhdod .kS' wuqøjH ms<siaiq miq úúO is,sflag iy we¨ñkshï 

nyq, ixfhda. iEfoa'
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9'  Lksc je,s

Lksc je,s ye|skaùuLksc je,s ye|skaùu

Lksc je,s hkq b;d jákd Lksc iïm;ls' tys jeo.;alu b;d by, jkafka 

Lksc je,sj, m%Odk ix>glhka jk i¾fldakshï (Zr)" ghsfÜkshï (T), 
f;daßhï (Th)  yd gka.aiagka (W) jeks úr, mdxY= f,day tys wvx.= 

jk ksidh' Èhuka;s" fldrkavï" .dkÜ yd is,aukhsÜ wvx.= Lksc je,s 

iïm;a o úr, jYfhka msysgd ;sfí'

 

Lksc je,s j,ska ,nd.kakd fndfyda Lksc j, idfmaCI >kFjh b;d 

wêlh' fïjd m%Odk jYfhka idkaøKh ù ;sfnkafka fjr< wdikakfha 

mj;sk uqyqÿ je,s jYfhks' Lksc idkaøKh ù we;af;a tajdfha idfmaCI 

>kFjhg wkqrEmj fjka fjka jYfhks' uqyqÿ r<j, ksrka;r ls%hdldÍFjh 

fuu fn§ug m%Odk fya;=jhs'

Lksc úoHd;aul ,CIKLksc úoHd;aul ,CIK

Lksc je,s j, m%Odk jYfhka wvx.= jk ix>gl jkqfha rEghs,a" 
b,aukhsÜ" i¾fldaka yd fudfkihsÜh' óg wu;rj is,sukhsÜ yd .dkÜ 
je,s o úfYaIs; jq Lksc je,s ksêj, mj;S' je,sj, Bgu wdfõKsl jq 
Lksc úoHd;aul ,CIK mj;S' Lksc je,s ixl%Kh ùfï§ jeä jYfhkau 
Wmfhda.S jkqfha tajdfha idfmaCI >k;ajhhs ^j.=j 9'1&' fudkihsÜ b;d 
by< idfmaCI >kFjhla olajk w;r rEghs,a Bg wvq idfmaCI >kFjhla 
olajhs' iuia;hla jYfhka ish¨u Lksc je,sj, oeähdj 5-7 olajd 
w.hl mj;S'
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j.=j 9'1 Lksc je,s j, Lksc úoHd;aul ,CIK

Lksch ridhksl 

ixhq;sh

idfmaCI >kFjh ksiaidrKh 

jk uq,øjH

rEghs,a TiO2 4.23-4.5 6-6 1/2 Ti

b,aukhsÜ  FeTiO3 4.70-4.79 5 - 6 Ti

fudkihsÜ  (Ce, La, Th)PO4
- 5.0-5.3 5 Ce, La, Th

i¾fldaka  ZrSiO4 4.6-4.7 7 1/2 Zr

is,sukhsÜ  Al2SiO5 3'23-3'27 6 1/2 - 7 1/2 Al

rEghs,a j, m%Odk m%Njh jkafka ghsfÜkshï kue;s f,dayhhs' rEghs,a 

j,ska 60] muK wvx.= jkafka ghsfÜkshï ksid wd¾Ól jYfhka 

b;d ,dNodhslh' b,aukhsÜ j,skao ghsfÜkshï ksiaidrKh l< yels 

kuqÿ tys wvx.= ghsfÜkshï m%;sY;h 31] muK fõ' i¾fldaaka j,ska 

Wm¾fldakshï kue;s jákd uq,øjH ksiaidrKh flf¾' fuu Lkscfha 

j¾Kh wjmeye;s iqÿ meyehhs' ÿ¾,N Lkschla jk fudkihsÜ Lksc 

je,s j, nyq,j msysgd ;sfí' fuhska m%Odk jYfhka ksiaidrKh lrkq 

,nkafka f;daßhï kue;s b;d jákd f,dayhhs' o< jYfhka 30] l 

f;daßhï m%;sY;hla fudkihsÜ j, mj;S'

 

Lksc je,s j, iïNjhLksc je,s j, iïNjh

Lksc je,s j, iïNjh .ek idlÉPd lrk úg uq,sl jYfhka m%Odk 

lreKq 3 la flfrys wjOdkh fhduqúh hq;=h'

^1& Lksc je,s iEfok whqre

^2& mßjykh yd idkaøKh jk whqre

^3& uqyqÿ r< j, ls%hdldß;ajh

Lksc je,s o iEfokq ,nkafka idudkHfhka Lksc iEfok wdldrhguh' 

fï ms<sn|j wm m<uq jk mßÉfþofhka §¾> f,i úia;r lr we;' 

mdIdK jl%fha tla jeo.;a wjêhla jk mdIdK Ô¾Kfha § fuu Lksc 
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wêl oeähdjlska hqla; jk neúkao Ô¾Khg id¾:l f,i m%;sfrdaOh 

olajk neúkao fïjd mdIdKfhka .s,syS mßjykh fõ' fïjd m%Odk 

jYfhka .xÕd we<" fod< wdYs%;j È.=l,la mßjykh ù kj mßirhl 

wjidÈ; jYfhka ;ekam;a úu isÿfõ' fïjd ;ekam;aùu ú,aj," l,mqj, 

yd fudah lgj, m%Odk jYfhka isÿ jqjo Lksc je,s idkaøKh wdYs%; 

ls%hdj,sh i|yd jeo.;a jkafka .x.d fudahj, ;ekam;a ùuhs' mdIdK 

Ô¾Kfha § fjkajk ish¨u Lksc .xÕdj, mßjykh u.ska fudah lgj,g 

.uka .kakd kuqÿ idfmaCI >kFjh wêl Lksc je,s jYfhka m%Odk 

jYfhka i,lkq ,nk rEghs,a" b,aukhsÜ" fudkihsÜ yd i¾fldaka j, 

idkaøKh i|yd uqyqÿ r<j, ls%hdldÍ;ajh fnfyúka bjy,a fõ' fudah 

lgj, ;ekam;a jk wjidÈ; fjr<g iudka;rj ckkh jk uqyqÿ r<   

yd .eàu u.ska tu wjidÈ; j, mj;sk úúO Lksc tajdfha >kFjh 

wkqj j¾.SlrKhla isÿfõ' ;srejdkd f*,aâmd¾ jeks >KFjh wvq Lksc 

uqyqÿ fjrf<a ksYaÑ; ia:dkj, fjka fjka jYfhka idkaøKh jkafka 

fuu >kFj fjki ksid j¾.SlrKh ùfuks' óg wu;rj Lksc je,s 

idkaøKh i|yd ;j;a tla m%Odk idOlhla bjy,a fõ' Lksc je,s uqyqÿ 

fjr<g ,efnk iSs>%;djh yeuúgu uqyqÿr< uÕska fjrf<ka tajd bj;a 

lrk iSs>%;djhg jvd jeä úh hq;=hs' fufia ckkh jk Lksc je,s j, 

;ekam;aùu idudkHfhka isÿjkq ,nkafka fjr<dikakfhys m%foaYj, 

Yla;sh wvqu m%foaYj,hs (Low energy zone). fufia ;ekam;ajk Lksc 

je,s tajdfha idfmaCI >kFjhg wkqj fjka fjkaj fjr<g iudka;rj 

;ekam;afõ'

YS% ,xldfõ Lksc je,s iïm;aYS% ,xldfõ Lksc je,s iïm;a

YS% ,xldfõ Lksc je,s iïm;a .ek i,ld n,k úg m%Odk jYfhka 

m%foaY ^5& y÷kd.; yelsh (rEm igyk 9'1)'

^1& Bidk Èk fjrf<ys mj;sk mq,auqfâ Lksc je,s ksêh
^2& ksß; È. fjrf<ys mj;sk fírej, Lksssc je,s ksêh
^3& jhU È. mj;sk l=Èruf,a Lksc je,s ksêh
^4& .sksfldK È. mj;sk yïnkaf;dg - ;srelafldaú, Lksc je,s          
         ksêh
^5& ngysr È. mj;sk ó.uqj wdYs%; Lksc je,s ksêh
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YS% ,xldfõ Lksc je,s ksê j, jHdma;sh .ek i,ld n,k úg fudaiï 

iq<x yd úYd,;u Lksc je,s ksê w;r iïnkaOhla we;s nj fmkShhs' 

^rEm igyk 9'1& YS% ,xldfõ úYd,;u Lksc je,s ksêh jk mq,auqfâ 

ksêh Bidk È. fudaiï iq<x j, ls%hdldß;ajhg wiqùu;a fírej, Lksc 

je,s ksêh ksß; È. fudaiï iq<fÕa ls%hdldÍ l,dmhg wh;aùu;a Bg 

ksoiqkah' óg wu;rj YS% ,xldfõ È.u yd jeäu wjidÈ; m%udKhla 

/f.k hk uyje,s .f`.a fudah mq,auqfâ wdYs%;j ;sîu;a l¿ .fÕa fudah 

lg fírej, Lksc je,s ksêh wdYs%;j ;sîu;a úfYaIh'

mq,auqfâ - fldals,dhs Lksc je,s ksêhmq,auqfâ - fldals,dhs Lksc je,s ksêh

l¨ meye;s b,akuhsÜ yd rEghs,a .yk mq,auqfâ Lksc je,s ksêh 

;s%l=Kdu,fhka lsf,daógr 55 la muK W;=ßka khdre" fldals,dhs" 

mq,auqfâ" l=Épfõ,s yd fõ;a;s,l¾ks hk m%foaY wdYs%;j jHdma; ù we; 

(rEm igyk 9.1)' fuu ksê fjr< ;Srh Èf.a lsf,dañgr 8 la muKo 

È.skao ógr 80 muK m<,skao msysgd ;sfí' fuu Lksc je,s j, 75] 

muK wvx.= jkafka b,aukhsÜ yd b;sßh i¾fldaka yd .dkÜ jYfhks' 

fudkihsÜ b;d iq¨ jYfhka fuys wvx.= fõ ^j.=j 9'2&'

j.=j 9'2( mq,auqfâ - fldals,dhs Lksc je,s ksêfhA idkAøKh

 

b,aukhsÜ 70-72]

i¾fldaka 8-10]

rEghsÜ  8'0]

fudkihsÜ 0'3]

is,sukhsÜ 1]

uq,dY%( Dept. of  Mineralogy Professional Paper 2, Wadia, 1945

Bidk È. fudaiï iq<x mj;sk Tlaf;dan¾ - ud¾;= w;r ld, jljdkqj 

;=, fuu Lksc je,s ksêfha jeãula olakg ;sfí' fuys ;sfnk ksêfha 

oekg weia;fïka;= lr we;s wdldrhg b,aukhsÜ fuá%la fgdka ñ,shk 8 

la muK mj;S' uqyqo foig jkakg (Off-Shore) lrk ,o m¾fhaIKj,§ 
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wkdjrKh ù ;sfnkafka Lksc je,s uqyqÿ m;=, wdYs%;j ógr 10 l muK 

m<,ska yd ógr ish .Kkla È.ska hq;= ;Srejlo mj;sk njhs' ^Meya, 
1983& fuys weia;fïka;=.; Lksc je,s m%udKh fuÜá%la fgdka ñ,shk 

tlla muK fõ' 

fírej, - lhsldj, wdYs%; Lksc je,s ksêhfírej, - lhsldj, wdYs%; Lksc je,s ksêh

mq,auqfâ ksêh yd ii\ n,k l, fuu ksêh m%udKfhka l=vd jqjo 

wd¾Óluh jákdlñka jeo.;a jkafka ñ, wêl Lkschla jk fudkihsÜ 

fuys jeä m%;sY;hla olakg ;sîuhs' fï ksid fuu ksêh ;o l¨ meyehla 

fkd.kS' jir 60 lg muK fmr lrk ,o m¾fhaIK j,§ fy<sù 

;sfnkafka fuu Lksc je,sj, fudkihsÜ m%;sY;h 40] olajd by, w.hla 

.kakd w;r" È. fudaiï ld,hg fmr wfm%a,a - uehs ld,j,§ b;d fyd| 

fudkihsÜ idkaøKh iys; je,s ksiaidrKh l< yels njhs' by; i|yka 

lrk ,o m¾fhaIK m%Odk jYfhka isÿlr ;sfnkafka fudkihsÜ j, 

mj;sk f;daßhï" isÍhï yd ,e;a;kï jeks úlsrKYs,s uq,øjH wdYs%;j 

lrkq ,nk N+ fN!;sl  ióCIK ;=,sks' fuuÕska fírej," b÷rej" 

lhsldj, m%foaY wdYs%;j jeä fudkihsÜ m%;sY;hla ;sfnk nj y÷kd.; 

yel ^rEmigyk 9'1&'

óg wu;rj uE;§ fkd.eUqre uqyqfoa lrk ,o m¾fhaIKj,§ fy,sù 

;sfnkafka fkd.eUqre uqyqfoa wjidÈ; j, 4-13] muK Lksc je,s ;sfnk 

w;r thska 0'3-2'8] m%;sY;hla mj;skafka fudkihsÜ njhs (Wickramaratne 
1986).

jhU os. mj;sk l=osruf,a Lksc je,s ksêhjhU os. mj;sk l=osruf,a Lksc je,s ksêh

ukakdrug lsf,daóg¾ 40 la ol=fKka msysgd we;s l=Èruf,a Lksc je,s 

ksêh l¨ meyefhka hqla;h ^rEmigyk 9'1&' fuu fjr< wdYs%;j mj;sk 

úfYaI N+ úoHd;aul mßirh jkqfha ufhdaiSk iuhg wh;a yqKq.,ah' 

fjr< yd yqKq.,a w;r b;d .eUqre wd.dOhla mj;S' Lksc je,s idkaøKh 

ù ;sfnkafka fuu udhsu ;=<h' fuu Lksc je,s j,o fudkihsÜ 20] muK 

m%;sY;hla mj;Shhs wkqudk lr we; (Coates, 1934&' fuys weia;fïka;= 
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.; fudkihsÜ m%udKh fuá%la fgdka 100 la muK jqjo uE;l§ fuu 

ksêh .ek mq`t,a m¾fhaIK isÿfldg fkdue;' b;sß l¨ meyehg m%Odk 

jYfhka bjy,ajkafka wêl b,aukhsÜ idkaøKhhs'

.sKsfldK È. fjrf,a mj;sk yïnkaf;dg yd ;srelafldaú,a .sKsfldK È. fjrf,a mj;sk yïnkaf;dg yd ;srelafldaú,a 
Lksc ksêLksc ksê
 
;srelafldaú,a Lksc je,s ksêh msysgd ;sfnkafka uvl,mqjg lsf,daóg¾ 75 

la muK ol=Kska msysá uqyqÿ ;Srfhah' fuu Lksc je,s ksêh lsf,daóg¾ 5 l 

fjr<dikak ;Srh jid mj;S' m%Odk jYfhka idkaøKh ù ;sfnk Lksch 

jkafka b,aukhsÜh'

óg wu;rj yïnkaf;dg fojqkaor fjrf<ys b;d wêl .dkÜ je,s 

idkaøKhla mj;S' fuys .dkÜ je,s idkaøKh 9-24] olajd by, w.hla 

.kS' lsß¢Tfha fudah lg msysgd ;sfnk lsßkafoa b;d wêl .dkÜ je,s 

idkaøKhla mj;S' m%dlA fl%aïì%h hq.hg wh;a úmß; mdIdKj, m%Odk 

Lkschla jk .dkÜ" Ô¾K ls%hdj,sh ksid fufia idkaøKh jkq we;s 

njg fndfyda úoHd;aul idCIs mj;S'

ngysr fjrf,a mj;sk ó.uqj wdYs%; Lksc je,s ksêngysr fjrf,a mj;sk ó.uqj wdYs%; Lksc je,s ksê

uE;§ cd;sl c,c m¾fhaIKdh;kh (NARA) u.ska lrk ,o 

m¾fhaIKj,§ fy<sù we;af;a le,Ks .fÕa fudah lg wdYs%;j jákd 

Lksc ksê mj;sk njh' kuq;a ;ju;a fï i|yd wd¾Óluh jákdlulska 

hq;= leKsï lghq;= isÿ fkdlrhs'

Lksc je,s ksiaidrKhLksc je,s ksiaidrKh

by; i|yka l< m%foaY j,ska ,nd .kakd Lksc je,s f;;a yd ish¨ Lksc 

je,s iïñY%%Khlska iukaú; fõ' fïjd fjka fjka jYfhka j._ lsÍu 

b;d wjYHhh' fï i|yd úhoï wvq hdka;s%l l%u Ndú;d lrkq ,efí' 

oekg mq,auqfâ ls%hd;aul lrkq ,nk fujeks hdka;s%l wx.kh .ek 

ir, jYfhka úia;r lsÍug n,dfmfrd;a;= fõ' fuys m%Odk jYfhka 
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ksiaidrKh lrkq ,nkafka rEghs,a" b,aukhsÜ" i¾fldaka" fudkihsÜ yd 

.dkÜ je,sh' uq,skau fhdaO fodUlr ud._fhka Lksc je,s tl;= lr.kq 

,efí' fïjd f;;a .;shlska hqla; jk w;r uq,skau >kFjh wvq lajdÜia 

^;srejdkd& jeks Lksc yd uqyqÿ fldr,a wdÈh i¾ms,dldr (Spiral Shaped) 
yd fla;= wdldr (Cone Shaped) moaO;shla yryd heùu uÕska nr jeä 

Lksc j,ska fjka lr.kq ,efí' bka miq b;sß jkafka rEghs,A" b,aukhsÜ" 

i¾fldaka" fudkihsÜ yd .dkÜ jeks Lksc øjHhs ^rEm igyk 9'2&'

fuu ;;a;aj hgf;au kej; j;djla pqïnl wdYs%; j¾.SlrKhla (Wet 
Magnetic Separation) lrkq ,efí' fuu l%uh hgf;a pqïnlFjh .;s.=K 

fmkajk b,aukhsÜ yd ue.akghsÜ fjkalr .kq ,efí' wvq pqïnlFj 

.;s.=K fmkajk b,aukhsÜ" ue.akghsÜ j,ska myiqfjka fjkalr 

y÷kd.kq ,efí' pqïnl .;s.=K fkdfmkajk b;sß Lksc B<Õ fjka 

lsÍfï wjêhg heùug fmr fyd¢ka úh<d .kq ,efí (Dry Plant). fufia 

úh<d .;a Lksc kej;;a b;d ixfõÈ pqïnl wdYs%; j¾.SlrKhla (High 
Tension Separation) uÕska f;;a ;;aFj hgf;a fjka fkdjq b,aukhsÜ 

fjka lr.kq ,efí' óg miq fyd| ikakhk;ajhla olajk (Conductive) 
rEghs,a úoHq;a pqïnl j¾.SlrKhla (High Tension Electro Separation)) 
uÕska fjka lr .kq ,efí' bka miq oekg b;sß ù we;s fudkihsÜ" .dkÜ 

yd i¾fldaka Lksc wêl ixfõÈ úoHq;a yd pqïnl j¾.SlrKhla u.ska 

fjka lr.kq ,efí'

fuu l%uh b;d ,dNodhS jk w;r uqyqÿ fjrf<au wgjk ,o hka;%hla 

u.ska myiqfjka fjka lr.; yelsh'

Lksc je,s j, m%fhdack yd w.h jeä lsÍfï l%ufõohkaLksc je,s j, m%fhdack yd w.h jeä lsÍfï l%ufõohka

m%Odk jYfhka YS% ,xldfõ Lksc je,s Ndú;d lrkq ,nkafka ghsfÜkshï 

kue;s f,dayh ksiaidrKh lsÍu i|ydh' ghsfÜkshï keue;s f,dayuh 

.=jkahdkd ksIamdokfha § b;d jeo.;ah' Bg wu;rj rEmjdysksfha ;srh 

i|yd (Luminescence Colour) yd j¾K.ekaùu i|yd o Ndú;d lrkq ,efí' 

uE; ld,fha § Ndú;h by< .sh bf,lafg%dksla NdKav ksIamdokfha § 

úlsrKYs,s Ce, Th yd La Ndú;d lrkq ,efí'  mß.Kl ;srfha yd 



89Lksc je,s

X-ray ;ssrfha j¾K .ekaùu yd È,siSu  we;s lsÍu i|yd (Luminescence) 
ghssfÜkshï Ndú;d lrkq ,efí' ridhk úoHdfõ m%;sls%hd W;afm%arlhla 

jYfhkao ghsfÜkshï Ndú;d lrkq ,efí' fudkihsÜ m%Odk jYfhka 

Ndú;d lrkq ,nkafka jdfka ksIamdokfha § yd f,day iïñY%Khla 

(Metal Alloy) jYfhks' wks;a úlsrKYS,S uq,øjH wêikakdhl (Super 
Conductors) i|yd o Ndú;d lrkq ,efí' idhï j, j¾K.ekaùu i|yd 

(Pigment) fuu f,day b;d jeo.;afõ' fïjdfha jeo.;alu fldf;lao 

hkq uE; ld,fha fN!;sl úoHdj i|yd fkdfn,a ;Hd.h msßkukq 

,enqfõ Lksc je,sj, wê ;dCIKsl m%fhdack i|yd lrkq ,enq m¾fhaIK 

i|ydh'

uE; ld,fha § b,aukhsÜ j, b,a¨u úYd, jYfhka by< .sfha w.h 

jeä lsÍu (Value Addition) uÕska ghsfÜkshï kue;s f,dayh ksiaidrKh 

lsÍug kj l%u fõohka y÷kajd §u ksidh' fuu ;dCIK l%ufõohka 

fldgia follska hqla; fõ'

 

^1& TlaisyrK l%uh (Reduction Method)
^2& fmrd.ekSfï l%uh (Leaching Method)

TlaisyrK l%ufha § m%Odk jYfhka isÿ lrkq ,nkafka b,aukhsÜ 

TlaislrKh lsÍu uÕska hlv Tlaihsv (FeO) wuq hlv (Pig Iron) njg 

mßj¾;kh lsÍuhs' fï i|yd úoHq;a ;dCIKh l%uhla Ndú;d lrkq ,efí' 

fuys§ wuqhlv fjkalsÍu ksid ghsfÜkshï Tlaihsv b;d myiqfjka 

ksiaidrKh lr.; yelsh' fuu ghsfÜkshï Tlaihsv wuqhlv iuÕ 

tlg mej;=k o iuyr ridhk øjH ksIamdokfha § fuu wuqhlv iuÕ 

ñY%s; ghsfÜkshï vfhdlaihsâ m%fhdackhg .kq ,efí' WodyrKhla 

jYfhka  TiO2 48-52] muK wvx.= jk b,aukhsÜ j,ska by; i|yka 

lrk ,o wuqhlv ñY%s; TiO2 84-86] muK ksIamdokh l, yelsh'
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rEmigyk 9'1 Y%S ,xldfõ Lksc ksê yd fudaiï iq<x ^uQ,dY%( úl%ur;ak 1986" fyar;a 1995&
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rEm igyk 9'2 Lksc je,s ksiaidrKh
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10' hlv ksê 

hlv ksê ye|skaùuhlv ksê ye|skaùu

hlv (Fe) hkq f,dayuh uq,øjHhls' fuh mDÓú lfndf,a ishhg myla 

^5]& muK we;' tfiau mDÓú yrfhys jeämqr we;af;a hlvh' msßisÿ 

hlv ;o ß§-w¿ meyehla .kS' fuu uq,øjHfha m%;sls%hdYs,SFjh by< 

ksid" b;d blaukska Tlaiscka iuÕ nef|a  ^TlaislrKh fõ&' iajNdúlj 

pqïnl .=K fmkajk uq,øjH ;=fkka" hlv tlls ^wfkla uq,øjH fol 

jkafka fldafnda,aÜ iy ksl,ah&'

 

wd¾Ól jYfhka ksiaidrKh l< yels hlv wvx.= mdIdK yd Lksc" 

hlv ksis f,i y÷kajhs' m%d:ñl iy oaú;sl ksê f,i hlv ksê yuqfõ' 

fuu ksê fndfyduhl hlv Tlaihsv nyq, w;r tajdfha j¾K ;o 

w¿ meyefha isg r;= meyeh olajd fjkia fõ' m%Odk hlv  ksê f,i 

yssughsÜ (Hematite) iy ue.akghsÜ (Magnetite) hlv ksê ie,fla' 

óg wu;rj ,sfudkhsÜ (Limonite) isvrhsÜ (Siderite) iy gefldkhsÜ 

(Taconite) f,io hlv ksê mj;S'

ysughsÜ j, iy ue.akghsÜ j, hlv iq,N w;r" ,sfudkhsÜ iy 

gefldkhsÜ j, fjk;a wmøjHho nyq,h' ysughsÜ ksê wjidok 

ls%hdj,sfhka ieÿk tajd jqj;a we;s wmøjH m%udKh wvqh' flfia kuq;a 

j¾;udk hlv l¾udka;fha ,sfudkhsÜ iy gefldkhsÜ j, m%Odk 

ix>gl fol ue.akghsÜ iy ysughsÜ fõ' ,sfudkhsÜ j, hlv Tlaihsv 

wia:ï;rEmSj we;' hlv ksê lekSï l< miq" l=vqlr" pqïnl .=K Ndú;d 
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lr uQ,slj Lksc fjka flf¾' ta wkqj myiqfjkau hlv wvx.= Lksc 

fjkal< yelsh' gefldkhsÜ lekSfï§ úYd, wmøjH m%udKhla mßirhg 

tl;= fõ' f,dalfha úYd,;u hlv ksIamdolhd jkafka n%iS,hhs' óg 

wu;rj" ´iafÜ%,shdj" Ökh" bkaÈhdj" reishdj" weußldj" ol=Kq wms%ldj 

iy lekvdj hlv ksmojhs' fuys§ fudjqka uq,skau ksmojkafka wuq hlvh 

(Pig Iron). fuu wuqøjHh jdfka ksmoùug fhdod.kS' hlv ksêj," hlv 

iy Tlaiscka mrudKq tlg ne£ wKq ie§ we;' msßisÿ hlv ksIAmdokhg" 

hlv  iu. ne§ we;s Tlaiscka bj;a l, hq;=h' fï i|yd ldnka fhdod.

kS' ldnka iy Tlaiscka j, nkaOk" hlv iy Tlaisckaj, nkaOkj,g 

jvd jeäh' tneúka hlv Tlaihsv by< WIaKFjhlg r;alr ldnka tl;= 

lrhs' fuysÈ isÿjk ridhksl m%;sls%hd my; i|yka wldrhg isÿfõ'

 (i) 2C + O2  2CO2                                                 mshjr 1

 (ii) 3Fe2O3 + CO    2Fe3O4 + CO2        mshjr 2

 (iii) 2Fe3O4 + 2CO    6FeO + 2CO2     mshjr 3

 (iv) FeO + CO   Fe + CO2                   mshjr 4

hlv ksêj, wvx.= jk wmøjH jkafka" is,sld" fmdiamria" we¨ñkshï 

iy i,am¾ h' j¾;udk hlv l¾udka;fha" is,sld bj;alsÍug yqKq 

fhdod.kS' fmdiamria tl;=ùfuka hlv j, .=Kh wvqfõ' b;d wvq ^0'5]& 

m%udKhla fmdiamria tl;=jqj;a hlv j,g Nx.=r iajNdjhla ,efí' 

fuu uq,øjHh hlv ixfhda.fhka bj;a lsÍu wmyiqh' tu ksid hlv 

ksmoùug .kakd uq,a wuqøjHfhau wvq fmdiamria m%udKhla ;sìh hq;=h' 

hlv ksêj, we;s ueáj,ska we¨ñkshï tl;=úh yelsh' fuu wmøjHh 

bj;alsÍug" wuqøjH fyd¢ka fiaÈh hq;=h' flfia fj;;a" hlv ksêhl 

wvq we¨ñkshï m%udKhla ;sìh hq;=h'

hlv keue;s uq,øjHh i;a;ajhskag iy Ydlj,g w;HdjYH uq,øjHhls' 

ñksidf.a YÍrfha" hlv 0'006] muK we;s w;r fïjd jeämqru we;af;a 

f,a j,h' hlv nyq, f,a ffi," fmky,af,a isg YÍrfha wfkla 

fldgia j,g Tlaiscka jdhqj f.k hhs' tfiau f.dvke.s,s l¾udka;hg 

hlv ke;sju neß f,dayhls' hlv f.dvke.s,s l¾udka;hg uQ,sl 

jYfhka fhdod .;a;;aa fnfy;a j¾. ksIAmdokhg fukau úúO ;ska; 
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j¾." ma,diaála NdKav" fmd,sIa lrk øjH iy bf,lafg%dksla NdKav 

ksmoùug;a hlv wjYH fõ'

 

wm rfgys úúO m%foaYj, oaú;Sl hlv ksê ;snqK;a" tajdfha we;s wm øjH 

iy me;sÍ we;s wdldrh ksid m%fhdackhg fkd.kS' hlv wvx.= uq,øjH 

Ô¾Khùfuka iEÿk fuu c,h iys; hlv ksê tla ia:dkhlg talrdYsù 

úYd, ksêhla f,i wm rfgys oelSug fkdyel' fïjd fmdf<dj u;=msg 

;ekska ;ek úisß we;' flfia kuq;a hlv j, ñ, by< .shfyd;a" fuu 

ksêj,go wd¾Ól jeo.;alula we;sjh yelsh' w;S;fha § fuu ksêj,ska" 

hlv ksIamdokh lr we;s njg rlajdk" ìx.sßh" n,xf.dv iy ud;f,a 

m%foaYj,ska wmg idCIs yuqfõ ^rEm igyk 10'1&'

Ys% ,xldfõ hlv wdY%s; ksê m%Odk jYfhka fldgia ;=klg fnÈh 

yel¡

 ^1& m%d:ñl hlv ksê

 ^2& hlv yd fldm¾ ñYs%; fiareú, ksêh

 ^3& oaù;Sl hlv

m%d:ñl hlv ksêm%d:ñl hlv ksê

m%d:ñl hlv ksê hkafkka woyia lrkq ,nkafka úúO N+ úoHd;aul 

ls%hdldrlï ksid iajNdúlj msysgd ;sfnk FeO ^hlv Tlaihsâ& nyq, 

Lksc ksê j,ghs¡ fïjd m%Odk jYfhka iE§ we;s njg úYajdi lrkq 

,nkafka ue.aud wdYs%; wd.afkah ls%hdj,shla ksid fmdf<dj u;=msgg 

meñKSfuks' mDÓú m%djrKfha m%Odk jYfhkau mj;S hehs úoHd{hka 

;yjqre lr ;sfnkafka hlv f,dayhhs¡ f,dalfha mj;sk hlv ksê yd 

ii\ n,k l, YS% ,xldfõ hlv ksê mj;skafka b;d w,am jYfhks¡ 

fuu fya;=j ksidu hlv wd¾Óluh jákdlulska hq;= f,dayhla jYfhka 

.Kka fkd.efka¡ kuq;a hlv" jdfka yd f,day iïñY%s; jdfka (Steel 
Alloy) ksIamdokfha§ b;d jeo.;a wuqøjHhla jYfhka ie,lsh yelsh¡  

m%d:ñl hlv m%Odk jYfhka iukaú; jkqfha ue.akghsÜ yd ySughsÜ 

j,sks¡
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Fe3O4   Magnetite 
Fe2O3   Hematite

fïjdhska ue.akhsÜ pqïNl .=K olajk w;r ySughsÜ pqïNl .=K 

fkdolajhs¡ oekg weia;fuka;= .; lr we;s wdldrhg Y%S ,xldfõ hlv 

ksê j, fuá%la fgdka ñ,shk 10-12 muK we;ehs .Kka n,d we;¡ fï 

wdldrfha hlv ksê m%Odk jYfhkau wd.afkah ls%hdj,shla yd Rcqju 

iïnkaOj mj;S¡ fï wdldrfha m<uq hlv ksêh i|,xldj wdikakfha  

ú,f.or .%dufha 1959 § N+ úoHd iólaIK fomd¾;fïka;=j u.ska fidhd 

.kakd ,§¡ fuys b;d jeo.;a wd¾Óluh jákdlula fkdue;af;a fuu 

ksêh l=vd mßudKfha ksêhla ùuhs¡ mksfrkavdj ksêho l=vd mßudKfha 

ksêhla jk w;r Ouks wdldrfha ;srejdkd iu`. ksrka;rfhkAu msysgd 

we;¡ fuys m%Odk jYfhka Ouks wdldrfha ksê ;=kla msysgd we;s nj 1962 

§ lrkq ,enQ leKSï j,§ fidhd f.k we;¡ fïjdfha idudkH >klu 

ógr 12 la muK fõ¡

uE;§ ^2001& fmardfoKsh úYajúoHd,fha N+ úoHd fomd¾;fïka;=j u.ska 

fidhd.kq ,enq nq;a;, ue.akghsÜ ksêh ,xldfõ úYd,;u hlv ksêh 

fõ¡ fuu ksêfha Lksc ixÑ;h ms<sn| weia;fïka;= ;ju;a ksulr 

fkdue;s kuq;a ,xldfõ mdßfNdackh i|yd wjqreÿ .Kklg iEfyk 

hlv fuys we;s nj uq,sl m¾fhaIK u.ska ikd: ù we;¡

fiareú, - fldm¾ ue.akghsÜ ksêhfiareú, - fldm¾ ue.akghsÜ ksêh

;s%l=Kdu,h Èia;s%lalfha fiareú, msysgd ;sfnk ;U ñYs%; hlv ksêh 
1971 § N+ úoHd ióCIK fomd¾;fïka;=j uÕska fidhd.kakd ,§¡ fuu 
ksêh N+ úoHd;aulj b;d jeo.;a jkafka fuu ksêh YS% ,xldfõ Wiaìï 
ixlS¾Kh yd úchdkq ixlS¾Kh fjkajk udhsfï msysgd ;sîuhs¡ fuhska 
.uH jkafka fuu udhsfï mj;sk ÿ¾j, l,dmhla Èf.a mDÓú m%djrfha 
mj;sk ue.aud by<g ú;a >kSNjkh ùfuka fuu ksêh iE§ we;s njh' 
fuu Ouks wdldrfha ksêj, >kFjh ógr 1-10 olajd mj;S' fiareú, 
ksêfha ;U yd ñYs%;j hlv mej;Su ksid ;U fyda hlv fjkalr .ekSu 
wd¾Ól jYfhka ,dNodhl jHdmdrhla fkdfõ' tuksid oekg lsisÿ 
wd¾Óluh jákdlula fkdue;s ksêhla f,i fuh i,lkq ,efí'
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oaú;shsl hlv Lkscoaú;shsl hlv Lksc

,xldfõ yuqjk hlv ksê" ysughsÜ" ,sfudkhsÜ iy ðfhda;hsÜ (Geothite) 
fõ'  fïjd ;o ÿUqre" ;o w¿ meyefhka hq;a w;r" fndfyda úg isÿre 

iys;" iaMál rEmS" mdIdK ;rï ;o fkdjq øjHhla f,i yuqfõ' hlv 

wvx.= Lksc we;s" Ô¾Khg b;d myiqfjka Ndckh jk mdIdK Ô¾Kh 

ùfuka fuu ksê we;sú we;s nj wmg wkqudk l, yel' úfYaIfhkau 

.dkÜ- is,sukhsÜ khsia mdIdK iy le,als-is,sflaÜ mdIdK we;s 

m%foaYj, fuu ksê oelsh yelsh' tfiau foaY.=Ksl ;;a;ajh fuu ksê 

ie§ug n,mE we;snj wmg wkqudk l< yel' hlv nyq, ic,slrKh jq 

ysughsÜ" ,sfudkhsÜ iy ,egrhsÜ wm rfgys iq,Nj yuqfõ' tfy;a" by; 

i|yka wdldrhg" fuu øjHhkaf.a wmøjH tkï" we¨ñkshï" is,sld 

iy fmdiamria we;' ,xldfõ ksß; È. m%foaYfha nyq,j ,egrhsÜ oelsh 

yel' tfiau" r;a;kmqr" n,xf.dv" l,jdk iy ud;f,a hk m%foaYj,;a 

hlv wvx.= ksê yuqfõ' fuu ksê u.ska l=vd mßudKfha hlv ksIAmdok 

l¾udka; werôh yels uq;a" fï i|yd wjYH jk ld¾ñl oekqu wm 

,nd.; hq;=h' hlv ksêfha we;s m%Odk wmøjH" b;d myiqfjka bj;a l< 

w;r" wfkla wmøjH bj;aalsÍug iqÿiq ;dCIKhla wm fidhd .; hq;=h' 

w;S;fha" wfma uq;=ka ñ;a;kag hlv ksmoùug yelsjqkd kï" wog;a th 

l< yels úh hq;=h' fï i|yd wm l,hq;af;a" wm øjH bj;a lr .eksug 

wjYH jk ;dCIKh .ek wjfndaOhla ,nd.ekSuhs'
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11'  ldnfkag Lksc 

ldnfkaÜ wekwhk iuÕ úúO leg whk idok Lksc ldnfkag Lksc 

fõ' ldnfkag Lksc úYd, m%udKhla iajNdjfha we;;a" wd¾Ól jYfhka 

jeo.;a jkafka le,aihsÜ (MgCO3) fvd,uhsÜ CaMg(CO3)2 ue.akihsÜ 

(MgCO3) isvrhsÜ (FeCO3) iy fireihsÜ (PbCO3) jeks Lksch'

ixhq;sh" .=K iy mj;sk wdldrhixhq;sh" .=K iy mj;sk wdldrh

le,aihsÜ Lksch iq,Nj wjidê; mdIdKj, fukau úmß; mdIdKj,;a 

oelsh yel' iuyr id.r iFjhskaf.a lgqj, ^;o fldgiaj,& uq,sl 

ix>glhla f,io le,aihsÜ mj;S' le,aihsÜj, oeähdj ;=kla ^3& jk 

w;r úYsIag .=re;ajh 2'71 muK fõ' úúO j¾Khka tkï" w¿" r;=" 

ly" fld<" ks,a" oï" ÿUqre iy l¿ meyefhka hq;= fuu Lksch oaú;aj 

j¾;kh fyd¢ka fmkajhs' fuh r;al< úg úfhdackh ù le,aishï 

Tlaihsâ ^CaO iy CO2) idok w;r ;kql yhsfv%dlaf,dßla wï,h 

(HCl) iu. iS.%fhka m%;sls%hd lrhs' tneúkau fCIa;%fha È fuu Lksch 

wfkla Lksc j,ska myiqfjka y\qkd.; yel' fvd,uhsÜ kue;s ldnfkag 

Lkscfha le,aishï (Ca) iy ue.akSishï (Mg) leg whk f,i we;' 

fuu Lkscfha .=K  fndfyda  ÿrg  le,aihsÜj,g  iudk  jk  neúka  

fCIa;%fha   §   y÷kd.ekSug ;kql yhsfv%dlaf,dßla wï,h fhdod .; 

yelsh ^fuu Lksch wï,h iu. fõ.fhka m%;sls%hd fkdlrhs&' fuu 

Lkscho wjidê; iy úmß; mdIdKj, iq,Nj oelsh yelsh' ue.akSishï 

ldnfkag Lksch ue.akihsÜ f,i y÷kajhs' fuys le,aishï" uex.ksia" 
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fldfnda,aÜ iy ksl,a iq¿ jYfhka we;' fuu Lksch fvd,uhsÜ j,g 

b;d iudkh' hlv wvx.= isvrhsÜ j," ishhg 48 muK hlv we;' tu 

ksid fuuÕska hlv ksiaidrKh l< yel' fuu Lkscfha fmdiamria 

iy i,a*¾ wvq ksid" hlv l¾udka;hg jeo.;a Lkschls' fireihsÜ 

wfkla jeo.;a ldnfkag Lkschls' fuys Bhï we;s ksid wd¾Ól jYfhka 

jákdlula we;' ldnfkag Lksc Ndú;h wm rfgys wE; w;S;fha isg 

isÿfõ' fm!rdKsl bÈlsÍï lghq;= j,g yqKq fhdodf.k we;s nj m%p,s;h' 

wm rfgys ldnfkag Lksc úúO wdldrhg yuqfõ' mj;sk wldrh wkqj 

tajd my; i|yka f,i j¾.SlrKh l< yel'

ldnfkag ksêldnfkag ksê

1' iaMálrEmS yqKq.,a ke;fyd;a úmÍ; jQ yqKq.,a (Crystalline   
    Limestone)
2' wjidê; yqKq.,a  (Sedimentary Limestone)
3' fldr,a ksê (Coral Deposits)
4' ismamslgq ksê (Shell Deposits)

iaMálrEms yqKq.,aiaMálrEms yqKq.,a

fuu mdIdK udn,a f,io y÷kajhs' mdIdKfha m%Odk Lksc ix>gl 

f,i le,aishï iy fvd,uhsÜ we;' óg wu;rj iq¿ m%udKhkaf.ka hq;= 

is,sflaÜ iy Tlaihsv Lksc oelsh yel' fuu mdIdKj, Lksc ixhq;sh 

;ekska ;ekg fjkiafjk w;r" is,sld Lksc m%udKh jeäkï wmsßisÿ 

udn,a$iaMálrEms yqKq.,a f,i y÷kajhs' ,xldfõ Wiaìu ldKAvfha 

^rEmigyk 2'2 n,kak& nyq,j oelsh yels iaMálrEms yqKq.,a wêl 

WIaKFjhg yd mSvkhg Ndckh jQ wfkla úmß; mdIdK iuÕ yuqfõ' 

fuu iaMálrEms yqKq.,a j, ie,lsh hq;= m%udKhla fvd,uhsÜ we;s 

neúka fvd,ñál yqKq.,a f,io y÷kajhs' wm rfgys we;s fuu úmß; 

jq yqKq.,a j, ridhksl ixhq;sh .ek meyeÈ,s wjfndaOhla wmg ;ju;a 

fkdue;' fndfydaúg fvd,uhsÜ yuqjqj;a" le,aihsÜ nyq, mdIdK o 

;sìh yel' fuu  mdIdK  j, fvd,uhsÜ we;s neúka iuyr l¾udka;  

i|yd fhdod.ekSsug wmyiqh' ,xldfõ we;s fvd,ñál yqKq.,a j, 
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we;s ue.akSishï Tlaihsv m%udKh m%;sY;hla f,i b;d iq¿ w.hl isg 

úiaila ^20]& muK fõ' fuuÕska fmkShkafka iuyr mdIdK j, we;s 

fvd,uhsÜ m%uKh b;d wvq w.hla .kakd njhs' wm rfgys we;s fuu 

úmß; yqKq.,a j, ridhksl ixhq;sh .ek óg jvd oekqula ,ndf.k" 

wm l¾udka; wdrïN l< hq;=h'

fvd,uhsÜ ms<siaiSfï§ WIaKFjh fikaáf.%aâ wxYl 775 l§ muK 

úfhdackh jk w;r le,aihsÜ úfhdackh jkafka WIaKFjh fikaáf.%aâ 

wxYl 875 muK§h' fuu ksid fvd,ñál yqKq.,a ms,siaisfï§ fvd,uhsÜ 

jeämqr oykh fõ' fuu ixfhda.fha CaO fukau MgO we;s w;r" th 

Èh .eiQ úg myiqfjka Ca(OH)2 iEÿk;a" jeämqr oykh jQ MgO j,ska 

myiqfjka  Mg(OH)2
 fkdiEfoa' tu ksid" fuu ixfhda.h Ndú;hg 

.kafka kï Èh.eiQ ixfhda.h jeäl,la ^wvq ;rñka Èk 03 la j;a& 

;eìh hq;=h' ia:álrEmS yqKq.,a ,xldfõ úúO m%foaY j, oelsh yel' 

kuq;a" fuu mdIdK fhdodf.k l¾udka; jeämqr isÿlrkafka" uykqjr" 

ud;f,a iy n,xf.dv m%foaYj,h' ms,siaiq mdIdK" yqKq l¾udka;hg 

fmdfydrla f,i (Mg-fmdfydrla f,i&" mfia wdï,sl;dj wvq lsÍug 

Ndú;d lrkq ,efí' tfiau isfuka;s" ridhksl øjH" ùÿre iy iFj 

wdydr ksIAmdokhgo fhdod .kS' iaMálrEmS yqKq.,a" bÈlsÍï l¾udka;hg 

iy úis;=re NdKav ksIamdokhgo fhdod .kS' wm rfgys ;ju;a Ndú;d 

fkdl<;a" l=ia;+r f,i;a fhdod.; yel' tfiau" fuu mdIdKfha 

oeähdj wvq neúka" iaudrl ms<su fk<Su iy leghï NdKav ksIamdokh 

jeks oE j,g fhdod .kS' kuq;a" fuu mdIdK b;d blauKska Ô¾Khg 

Ndckh jk neúka" t,suyfka ;nk NdKav ksIamdokhg fïjd iqÿiq 

fkdfõ' ,xldfõ iq,Nj oelsh yels fuu mdIdKh wmg uyÕ= iïm;ls' 

wjdikdjlg" tu mdIdK uÕska l<yels kj l¾udka; .ek wm yg 

we;af;a b;d iq¿ wjfndaOhls'

wjidê; yqKq.,awjidê; yqKq.,a

ldnfkag Lksc wvx.= wjidê; mdIdKhla jk fuys m%Odk Lksc 

ix>gl f,i le,aihsÜ iy fvd,uhsÜ we;'  úfYaIfhkau uqyqÿ mßirfha 

wjfYdaIK ls%hdj,sh fyda uqyqfoa Ôj;ajk iFjhskaf.a ;o fldgia 



101ldnfkag Lksc

;ekam;aùfuka miq mdIdKSlrKh ù fuu mdIdKh iEfoa' yqKq.,a j, 

nyq,j Ydl iy iFj fmdis, oelsh yel' hdmk w¾O oaúmfha iy jhU 

fjr<dikak m%foaYj, wjidê; yqKq.,a iq,Nj oelsh yel' fuu mdIdK 

ufhdaisk hq.fha ieÿk tajd ksid zufhdaisk yqKq.,aZ (Miocene Limestone) 
f,io y÷kajhs' fuu yqKq.,a j, b;d by, uÜgul le,aishÜ Lksch 

^fndfydaúg ishhg 90] muK& mj;sk neúka le,aishÜ fhdod.kakd 

l¾udka;j,g fhdod.; yel' tfy;a ms<siaiq yqKqj, j¾Kh msßisÿ iqÿ 

meyehlska fkd.kakd neúka" j¾Kh jeo.;a jk l¾udka; i|yd fïjd 

iqÿiq fkdfõ'

fuu wjidê; yqKq.,a ksêh W;=re ÈYdjg mq¿,aj me;sr we;s w;r" ol=Kq 
foig hkúg" l%ufhka ySkfõ' j¾. lsf,daóg¾ 1500 muK m%foaYhl 
me;sr we;s fuu ksêh" óg¾ ishhlg;a jvd .eUqrg úysfoa' wrejlald¨ 
m%foaYfha fuu ksêh úYd, f,i ksrdjrKh ù we;' hdmk w¾Ooaúmfha 
fuu ksêh je,s ;ekam;=j,ska wdjrKh ù we;' tfiau fjr<nv m%foaYj, 
fldr,a ke;am;=j,ska wdjrKh ù we;' wfkla m%foaYj, we;s ksêhka" 
r;= mia" .%ej,a iy Èh¨ ;ekam;= j,ska wdjrKh ù we;' yria ;Ügqj,ska 
iE§ we;s fuu yqKq.,a" b;d ;o" ;rula iaMállrKh jq ,d ly meye;s 
j¾Kfhka hq;a mdIdKhkah' id.rfha Ôj;ajk i;=kaf.a fmdis, j,ska 
nyq, fuu yqKq.,a j," fmdis, ixhq;sh ;ekska ;ekg fjkiafõ' fuu 
ksêh isfuka;s ksIAmdohkg m%Odk jYfhka fhdod .kS'

fldr,a ;ekam;=fldr,a ;ekam;=

úYd, ksêhla f,i fkdmej;=k;a" msßisÿ le,aishï ldnfkaÜ we;s 

fldr,a ksê"  ksß;  È.  fjrf<a  iy  fjr<dikak  m%foaYj,  yuqfõ' 

wïn,kaf.dv isg ud;r olajd we;s fjr<nv m%foaYj, iq,nj yuqjk 

fuu ksê mq¿iaid" yqKq ksmojhs' fjr<dikakfha fldr,a ksê lekSï 

lghq;= oekg w;aysgqjd we;s kuq;a rg ;=< we;s ksê m%fhdackhg .kS' 

fldr,a hkq uqyqfoa ðj;ajk l=vd i;=ka úfYaIhls' fuu i;=ka mdIdK 

nyq, fkd.eUqre uqyqÿ m;=f,a ðj;ajk w;r mdIdKj, u;=msg ðj;afõ' 

fudjqka uqyqfoa .uka fkdlrk w;r" ;uka <Õg meñfKk wdydr 

m%fhdackhg .kS' uqyqÿ c,fha we;s yqKq u.ska ;o lgq idod.kakd fldr,a 

uereKq miq w¿;a fldr,a tajd Wv iEfoa' úYd, f,i iEÿk fldr,a ksid 
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fldr,a l÷ iefoa' by; i|yka l, wdldrh ,xldfõ ksß; È. fjr< 

nv m%foaYfha fukau" hdmkh m%foaYfha;a  fldr,a ksê wmg oelsh yelsh' 

fjr<nv fldr,a ksê úkdY lsÍfuka" fjr<  Ldokh nyq, úh yels 

neúka" fjr<nv we;s fldr,a Ndú;hg .ekSu kqiqÿiq ls%hdjls' tneúka" 

rg;=, we;s fuu ksê Ndú;hg .eksu fyda iaMál rEms yqKq.,a Ndú;hg 

.ekSu .ek wm wjOdkh fhduq l< hq;=h'

ismamslgq ksêismamslgq ksê

ol=Kq fjr<nv yqx.u m%foaYfha óg¾ ;=kla muK >klu we;s ismamslgq 

;ekam;aùfuka ieÿkq le,aishï ldnfkag ksêhla wmg yuqfõ' fuh 

j¾. lsf,daóg¾ 3 la muK m%foaYhl me;sr we;' m%Odk jYfhka yqKq 

ksmoùug fhdod .kakd fuu ksêh" iFj wdydr i|ydo m%fhdackhg .kS' 

ueá iy je,s jeks wmøjH iuÕ ñY% ù we;s fuu ismams lgq" fyd¢ka 

fidaod .ekSfuka miq m%fhdackhg .kS'
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12'  ueKsla

 
ueKsla ye|skaùuueKsla ye|skaùu

ueKsla l¾udka;h i|yd YS% ,xldj f,dal m%lgh' ta b;d wE; w;S;fha 

mgkau úúO jákd ueKsla YS% ,xld fmdf<dfjka ,nd.;a njg idOl 

fy<sùu;a iuÕh' zr;akoaùmZ kñka w;S;fha § wm rg ye¢kajqfha úúO 

ueKsla j¾. 75 la muK wm rfÜ § yuq ù we;s neúks' ueKsla l¾udka;h 

Ys% ,xldfõ wdrïN ù we;af;a m<uq jk Y; j¾Ifha § muK wE; § nj 

b;sydi .; jd¾;d fmkajd fohs' uydjxYfha mjd YS% ,xldj ueKsla j,ska 

wkQk rgla f,i y÷kajd we;af;a;a" w;S;fha § uqia,sï cd;Ska firkaäí 

hk wkaj¾; kdufhka y÷kajd we;af;a;a fuu ksidh' f,dalfha úYd,u 

ueKsla nyq, rg f,i n%iS,h ye¢kajqjo YS% ,xldfõ j._M,h i,ld 

ne,Sfï§ tall j¾.M,hla ;=, f,dalfha jeäu ueKsla iïm;a msß rg 

f,i YS% ,xldj ye¢kaúh yel ^rEm igyk 12'1 .=Kr;ak yd Èidkdhl" 

1995&.

ueKsla ksrka;rfhkau ñksia wei weo.kakd m%Njhla jYfhka ye¢kafõ' 

thg wu;rj Okfha yd n,fha ixfla;hla f,i ueKsla" r;arka" ß§ 

i,lkq ,nhs' ueKsla ye¢kaùfï§ ueKsla yd Lksc w¾: oelaùï j, 

iudkFjhka yd fjkialï flfrys uQ,sl wjOdkh fhduq lsÍu b;d 

jeo.;ah' Lkschla f,i Lksc úoHdfõ § kï lrkafka my; i|yka  

m%Odk lreKq 5 iïmQ¾K jqjfyd;a muKs'
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 ^1& iajNdjfhkau msysàu

 ^2& wldnksl iïNjhla ;sîu

 ^3& >khla f,i mej;Su

 ^4& ksh; iaMál yevhla mej;Su

 ^5& ksh; ridhk ixhq;shla mej;Su

fuhska uQ,sl jYfhka woyia jkqfha Lkschla iefokafka fmdf<dfõ 

we;sjk N+ úoHd;aul ls%hdj,shl m%;sM,hla f,i njhs' kuq;a b;d 

meyeÈ,sj OdrKh l<hq;= fohla jkqfha zueKslaZ hk ye¢kaùfï §" 

fndfyda Lksc ueKsla f,i ye¢kajqjo iuyrla Lksc fkdjk ix>gl" 

Lksc f,i ueKsla úoHdfõ§ y÷kajkq ,nkq njhs' WodyrKhla f,i 

uq;= Lkschla f,i y÷kajkq fkd,nhs' ta uq;= iEfokafka uq;=fn,a,df.a 

YÍrh ;=, isÿjk  zldnksl ls%hdj,shlZ m%;sM,hla f,isks' kuq;a uq;= 

ueKsla úoHdfõ§ ueKslla f,i y÷kajhs' fujeks ldnksl iïNjhla 

iys; ueKsla i|yd WodyrK f,i fldr,a yd weïn¾ (Amber) ^.iaj, 

i%djhka >kSNjkh ù iE÷kq" fmdis, j,ska wkqk ueKslls& ye¢kaúh 

yelsh'

ueKsla f,i ye¢kajqjo ksh; iaMál yevhla fkdue;s ksid my; i|yka 

ix>gl Lksc jYfhka y÷kajkq fkd,nhs'

^1& ´m,a   SiO2
^2& w.ia;s (Agate) SiO2
^3& ghs.¾ia whs (Tigers Eye) weianeiagia wmøjH u.ska w;s m%Nj   

         Èma;shla ,ndfoa'

^4& ceiam¾ (Jasper)

fïjdhska ´m,a yd w.ia;s ridhk úoHd;aulj ;srejdkd Lkschg 

iudklï oelajqjo ksh; iaMál yevhla fkdue;s neúka Lkschla f,i 

fkdi,lhs'
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ueKsla j, .;s.=KueKsla j, .;s.=K

ueKsll jákdlu ;lafiare lrkq ,nkafka m%Odk jYfhka idOl ;=kla 

mokï lrf.kh'

 ^1& iqkaor;ajh 

 ^2& msßisÿ nj

 ^3& ÿ¾,N nj

ueKslla m%Odk jYfhka Lkschlska fjkajkafka tys iqkaor;ajh ksidh' 

j¾Kh m%Odk jYfhka ueKsfla iqkaorFjh i|yd rel=,la fõ'  is;a 

weo.kakd fmkqula we;s ueKsla jákdlska by<h' óg wu;rj úfYaIs; 

jq ueKslaj, mj;sk oDYH .=K tajdfha jákdlu fo.=K f;.=K lrhs' 

WodyrKhla f,i r;= leg j, wdfõKsl .=Khla jk u;= msáka f¾Ld 

yhla msysàu ^wdrkq,a - Star Ruby& o ffjfrdaäj, n<,a weig iudklï 

olajk p,kh jk f¾Ldjo ueKsfla iqkaor;ajhg by< jákdlula 

,ndfohs ^rEmigyk 12'2&'

úYsIagFjh jYfhka m%Odk jYfhka i,lkq ,nkafka ueKsfla we;=<; 

mDIaGfha iajNdjhhs' wNHka;r me¨ï j,ska f;drùu yd meyeÈ,s nj 

fuu úYsIagFjh i|yd bjy,a fõ' YS% ,xldfõ wêl nrlska yd úYd, 

ueKsla ,eî we;s njg idOl fldf;l=;a ;snqKo tajdg by< jákdlula 

,eî ke;af;a tajd me¨ï iys; ùu;a meyeÈ,s j¾K ;ekam;a ùu;ah' 

me¨ï rys; nj yd úksúo fmfkk iq¿ mdroDYH nj" ueKsla jákdlu 

by, oeñfï§ b;d jeo.;ah' 

ÿ¾,N nj ueKsfla jákdlu by< kxjk wfkla idOlhhs' hïlsis 

ueKslla .;al, th nyq,j mej;Su tys jákdlu i|yd iDcqju n,mdhs' 

r;arkaj, ÿ¾,N njo r\ mj;skafka mod¾:fha th b;d úr, f,dayhla 

jk ksidfjks' ueKsla jqjo ksrka;rfhkau yuqjkafka kï tys jákdlu 

my<hhs' WodyrKhla f,i ;srejdkd ueKslla f,i úúO j¾Khka 

iys;j m%fhdackhg .kakd kuqÿ tajd nyq,j mej;Su ksid r;=leg yd 

ks,aleg (Ruby, Sapphires) j,g jvd wvq w.hla fj<| fmdf,a§ ,efí'
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ueKsla y÷kd.ekSuueKsla y÷kd.ekSu

ueKsla y÷kd .ekSu ueKsla úoHdfõ m%Odk;u wx.hhs' fuys§ ueKsla 

y÷kd .ekSfï§ Ndú;d lrkq ,nk m%Odk idOl .ek muKla i,ld 

n,uq' Lksc fukau ueKsla o m%Odk jYfhka y÷kd.kq ,nkafka tajdfha 

we;s fN!;sl .=K yd ridhksl .=K j,sks' ta ta ueKsla j¾.h i|yd 

úfYaIs; jq fN!;sl yd ridhksl .=K mj;sk ksid fuu l%u u.ska 

ueKsla y÷kd.ekSu b;d myiqh' fuhska fN!;sl .=K jYfhka i|yka 

lrkq ,nkafka ueKsla .f,a mj;sk j¾Kh" f,aLdj" oeähdj" úYsIag 

.=reFjh" j¾;k wxlh wdÈhhs' ridhksl .=K u.ska ueKsla y÷kd 

.ekSu isÿlrkq fkd,nkafka ridhksl ixhq;sh ks¾Kh lsÍfï§ ueKsla 

.f,a fldgila  Ndú;  lsÍug  fjk  neúkq;a  (Destructive Method) 
ridhkd.dr mÍCIK lsÍu i|yd myiq l%ufõohla ;ju;a YS% ,xldfõ 

fkdmj;sk ksid;ah' jvd ir, yd ueKsfla len,s fkdlvd y÷kd.; 

yels fN!;sl .=K m%Odk jYfhka Ndú;d fjkafka fuu ksidh' oeka wm 

m%Odk jYfhka Ndú;d jk fN!;sl .=K lSmhla .ek i,ld n,uq'

1' j¾Kh1' j¾Kh - fndfyda ueKsla iajNdjfhkau wj¾K jqjo" j¾Kj;a njla 

olajkafka tys iaMál oe,si ;=<g wka;ßl fY%aKsfha uQ, øjH we;=<;aùu 

ksidh' WodyrKhla jYfhka fldrkavï j, Al2O3 ixhq;shla mj;sk 

ksid wj¾K ueKsla ,eìh hq;= jqjo 99] fldrkavï r;=leg" ks,a leg 

wd§ jYfhka úúO j¾Khkaf.ka hqla; jkqfha fuu wdka;ßl fY%aKsfha 

uq, øjH ksidh' úúO ueKsla i|yd wdfõKsl jQ j¾K mej;Su ksid 

y÷kd .ekSug myiq jqjo ueKsla y÷kd .ekSug j¾Kh muKla Ndú; 

lsÍu fkdl< hq;af;a tlu j¾Khkaf.ka hq;= úúO ueKsla j._ ;sfnk 

ksidh'

2' j¾;k wxlh2' j¾;k wxlh - wdf,dalh ueKsl ;=<g we;=¿ jk úg tys .uka uÕ 

fjkia jkafka wdf,dalfha .uka lrk udOHhka tlsfklg fjkia jk 

ksidh' fuu ls%hdj,sh fN!;sl úoHdfõ § j¾;kh f,i;a" wdf,dalh 

.uka lrk ÈYdj ,ïnl ;,hg  olajk fldaKfha ihsk w.h j¾;k 

wxlh f,i;a y÷kajhs ^rEm igyk 12'3&' j¾;k wxlh úúO ueKsla 

i|yd fjkia fõ' fï i|yd Ndú;d lrK ir, WmlrKh j¾;kudkh 
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f,i (Refractometor) ye¢kafõ' fndfyda ueKsla oaúFj j¾;k .;s.=K 

fmkajkafka wdf,dalh ueKsla .,g we;=¿ jk úg fldgia follg 

fjka jk ksidh' fujeks ueKsla j,g fuu lsrK folgu wdfõKsl 

j¾;k wxl folla mj;S ^rEm igyk 12'4&'

3' úYsIag .=reFjh3' úYsIag .=reFjh - hï lsis ueKsla .,l c,fha § >kFjh tys idudkH 

>kFjhg olajk wkqmd;h úYsIag .=reFjh f,i w¾: oelafõ'

 

 fï wkqj ú' .=' =  

fldrkavï yd Èhuka;s j, úYsIag .=re;ajh by< w.hla .kakd w;r  

;srejdkdj, úYsIag .=re;ajh 2'65 jeks wvq w.hla .kS'

úúO ueKsla j¾.úúO ueKsla j¾.

YS% ,xldfõ ueKsla .ek i,ld n,k úg ish¨u m%Odk j¾. j, 

ueKsla fuys olakg ,efí' fïjdhska m%Odk jYfhka Y%S ,xldfõ olakg 

fkd,efnkafka Èhuka;s" ´m,a yd tur,aâ hk ueKsla muKs' óg 

wu;rj  YS% ,xldfjka m<uq jrg fidhd .kakd ,o talkhsÜ" isxy,hsÜ 

yd firkaänhsÜ o ye¢kaúh yelsh' fuu ueKsla j¾. j, ixlaIsma; 

jd¾;djla my; oelafjk j.=fjka yd rEm igyka wdYs%;j oek.; yelsh 

(j.=j 12'1).

jdhqfõ § nr

c,fha § nr
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j.=j 12'1 YS% ,xldfõ ueKsla j¾.

LkschLksch ridhksl iq;%hridhksl iq;%h ueKsla j¾.hueKsla j¾.h

l+reúkao ^fldrkAvï& Al2O3 m;Aurdc" mqIamrd." rEì 

^r;= leg&" ie*h¾ ^ks,a 

leg&"  iqÿ ks,a

lkl 

^l%sfidAfnrs,A&

Al2BeO4 we,elaiekav%hsÜ 

^misx.,a&" ffjfrdaä" 

lKl

;srejdkd

^lajdÜia&

 SiO2 wUf;AiA; (amethyst)" 
m<sÕ+ (rock crystal)" ÿï 

m<sÕ= (smorky quartz), 
fiõjkaos (rose quartz), 
isÜrska (citrine)

lsrsxÑ ^iamsk,a&  MgAl2O4 lsßxÑ

f;daru,a,s ^gQu,Ska& ixlS¾K is,sflag 

(Si6O18)
-12

f;daru,a,s

fgdmEia  Al2F2 SiO4 mähka

i¾fldaka  ZrSiO4 cd.=ka

.dkÜ  Fe3Al2(SiO4)3/
Ca3Al2(SiO4)3/
Mg3Al (SiO4)3

rny

fyikhsÜ 

mhsfrdAma

ueKsla j, iïNjhueKsla j, iïNjh

ueKsla iïNjh i,ld ne,sfï§ Lksc j, iïNjh o i,ld ne,su jà' 

by; mßÉfþohlÈ i|yka l< mßÈ Lksc j, iïNjh N+ úoHd;aul 

ls%hdj,s yd ne£ mj;S' m<uqjk mßÉfþofha mdIdK pl%fha § i|yka 

l< mßÈ úúO mdIdK iEfokafka iajNdúl N+ úoHd;aul ls%hdj,s j, 
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m%;sM,hla f,isks' mdIdK ks¾udKh jkafka Lksc j, tl;=jla ksid 
neúka Lksc iEfokafka o fuu iajNdúl ls%hdj,s ksidfjks' fuu Lksc 
wd.afkah" úmß; fukau wjidÈ; mdIdK j, o iEfok w;r ueKsla o 
by; i|yka ´kEu mdIdKhla wdYs%;j ckkh úh yel' ueKsll w¾: 
oelaùu wkqj Lkschlska fjkajkqfha ueKsla j, we;s msßisÿ nj me¨ï 
rys; nj yd j¾Kh ksidh'

by; N+ úoHd;aul ls%hdj,s isÿùfï§ úmÍ; yd wd.afkah mdIdK 

iE§fï§ wêl WIaKFj yd mSvk ;;ajhkag Ndckh ùug isÿfõ'  

ueKsl iaMálllrKh ùfï§ th iEfok fN!;sl mßirfhka ndOdjla 

fkdjkafka kï ueKsl iaMálSrKh jkafka tu ueKslg wod, iaMál 

jHqyh wkqjh' tfiau me¨ï rys;jhs' ueKslla m%Odk jYfhka Lkscfhka 

fjkajkafka b;d ÿ¾,N jkafka;a fuu idOl ksidh' fjk;a whqrlska 

w¾: olajk úg ueKsla hehs y÷kajkq ,nkafka iajNdúl N+ úoHd;aul 

ls%hdj,s ksid ks¾udKh jk tfy;a wjg N+ úoHd;aul mßirfhka 

iaMállrKhg ndOd fkdjk f,i ks¾udKh jk Lksc hs'

fuu ueKsla j¾. wdrïNl wjêfha § mdIdK iuÕ ne¢ mej;=ko mDÓú 

mDIaGhg ksrdjrKh ùfï§" mj;sk kj mßirhg wkq.;ùfï§ ð¾K 

ls%hdj,shg Ndckh fõ' fuys m%;sM,h jkafka iuyr Lksc blaukska 

ð¾Kh ù mdIdKfhka .e,ù hk w;r iuyr Ô¾Khg m%;sfrdaOh 

olajk Lksc tf,iskau mdIdKfhka .e,ùhduhs' idudkHfhka ueKsla 

Lksc Ô¾Khg Tfrd;a;= fok Lksc jYfhka y÷kdf.k we;' fuf,i 

mdIdKfhka bj;ajk Lksc yd ueKsla úúO ls%hdj,s uÕska mßjykhg 

Ndckh fõ' YS% ,xldj jeks >¾u l,dmSh rgj, m%Odk mßjyk ud¾.h 

j¾Id c,h jqjo Ys; rgj, .e,eish¾ m%Odk mßjyk ud¾.h f,i 

ls%hdlrhs' Y+Ial foaY.=Khla iys; rgj, ^Wod( wrdì rgj,a& m%Odk 

mßjyk  ud¾.h iq<Õhs'

fujeks wdldrfhka mßjykh jk ueKsla Lksc we," fod," .x.d Èf.a 

§¾> ld,hla mßjykh ù wjidkfha § .x.d m;=,l" .x bjqrej, 

mia;Ügq w;r ;ekam;a fõ' ueKsla j, we;s uq,sl ,CIKh jk by< 

úYsIaG .=re;ajh ksid fïjd ksrka;rfhkau ;ekam;ajkafka miaj, 

my<u ia:rfhah' idudkH jYfhka ish¨u ueKsla kej; j;djla 
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idkaøKh jkafka fuu my<u ia:rfha jk w;r th zb,a,ï ;ÜgqZ f,i 

ueKsla jHjydrfha m%Odk jYfhka Ndú;d fõ ^rEm igyk 12'5&' fuu 

b,a,ï ;Ügqj msysgd ;sfnkafka mia ;Ügqfõ my<u ia:rfha ksid b,a,ï 

;Ügqfõ msysàu fndfyda úg m%foaYfha msysgd ;sfnk mdIdKh fyda msysá 

.f,a (Bed Rock) by<sks'

ueKsla .fõIKfha § m;,a lrejka fndfyda úg fidhkq ,nkafka 

zb,a,uZhs' th ueKsla ,eîfï mq¾j idOlh f,i ueKsla l¾udka; 

lrejka úiska i,lkq ,nhs'

YS% ,xldfõ ueKsla YS% ,xldfõ ueKsla 

YS% ,xldfõ ueKsla iïm;a .ek i,ld ne,Sfï§ ksrka;rfhkau r;akmqr 

kduh bÈßfhkau i|yka fõ' ta b;d wE; w;S;fha mgka jákd yd nyq, 

f,i fï m%foaYfhka ueKsla ,eî ;sìuhs' YS% ,xldfõ ueKsla wdYs%; 

m%foaY j, N+f.da,Sh msysàu i,ld ne,Sfï§ mila jk m%Odk ldrKh 

kï uOHu l÷lrfhka wdrïN jk .xÕd wdYs%;j fndfyduhla ueKsla 

i|yd m%isoaO m%foaY msysgd ;sfnk njhs ^rEm igyk 12'1&' óg wu;rj 

by; i|yka .x.dj, m%Odk nEjqu wjika jk ia:dk j, (Break-in-
Slope) fuu  ueKsla  ksê msysgd  ;sfí'   WodyrKhla f,i r;akmqr 

- weye,shf.dv wdYs%; m%foaY msysgd ;sfnkafka l¿ .fÕa nEjqï m%foaYh 

wjika ù ;eks;,d ud._h wdrïNùu;a iuÕh'

m%Odk jYfhka ueKsla ksê msysgd ;sfnk m%foaY 4 la y÷kd f.k we; 

^Èidkdhl yd rEmisxy 1993&'

 

 ^1& r;akmqr - rlajdk - fokshdh - fudrjl wdYs%; m%foaYh

 ^2& nluqK - we,yer wdYs%; m%foaYh

 ^3& Tlalïmsáh - nq;a;, - l;r.u wdYs%; m%foaYh

 ^4& yi,l - uyshx.kh wdYs%; m%foaYh

r;akmqr-rlajdk-fokshdh-fudrjl wdYs%; m%foaYh ,xldfõ úYd,;u 

ueKsla ksê msysgd ;sfnk m%foaY f,i m%isoaO ù ;sfnk w;r by; i|yka 
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lrk ,o ish¨u j._j, ueKsla fuu m%foaY j,ska yuq ù we;' l¿ .Õ" 

j,fõ .Õ" .sx .Õ wdYs%;j ish¨u ueKsla ksê msysgd ;sfí' fuhska fmkS 

hk m%Odk ldrKh jkafka ish¨u ueKsla j¾. iE§ ;sfnkafka uOHu 

l÷lrh wdYs%; mdIdKj, jk w;r Ô¾K ls%hdj,sh ksid bj;ajk ueKsla 

by; i|yka lrk ,o .x.d Èf.a È.= ld,hla ;siafia È.= ÿrla .uka lr 

wjidkfha .xÕd wdY%s; ke;s;,d m%foaYj, ;ekam;aù we;s njhs'

YS% ,xldfõ yuqjk úúO j¾.fha ueKsla yd ta ms<sn| jeäÿr o;a; by; 

j.=fõ igyka lr we; (j.=j 12'1). by;ska olajk ,o wfkl=;a ueKsla 

ksê o m%Odk .x.d wdYs%;j b;d È.= ÿrla mßjykh ù iEÿkq tajdhs' 

kuq;a we,yer nluqK wdYs%;j we;s ueKsla j, we;s fldaKsl yevh yd 

wfkl=;a ndysr ,CIK wkqj fmkShkafka tajd t;rï È.= ÿrla mßjykh 

ù fkdue;s njhs'

 

óg wu;rj YS% ,xldfõ mähx l¾udka;h o ueKsla l¾udka;hla f,i 

mj;ajd f.k hkq ,efí' fuu ksê m%Odk jYfhka ud;f,a - r;af;dg" 

fmd,aj;a; fld,Ksfha yuqù ;sfnk w;r óg wu;rj uE;§ iS.sßh jk 

rCIs;fha yd weô,smsáh f;aj;= wdYs%;j fidhd.kq ,en we;'

ueKsla j, w.h jeä lsÍfï Wml%uueKsla j, w.h jeä lsÍfï Wml%u

ueKsla iajNdjfhkau w,xldr;ajfha" iqkaor;ajfha fukau Okj;alfï 

ixfla;hla f,i fndfyda ld,hl isg Ndú; fõ' wdNrK j, w.h yd 

w,xldrh jev ÈhqKq lsÍu i|yd ueKsla Tínjk ,o wjia:d ms<sn|j 

uydjxYfha mjd i|ykaj we; ^pqf,daor ufydaor l:d jia;=j&'

j¾;udk úoHd;aul ;dCIKfha jeä ÈhqKq ùu;a iuÕ ueKsla úoHdfõ 

iS>% ÈhqKqjla igyka ù we;' úoHd ÈhqKqfõ msysfgka iuyr iajNdjfhkau 

yuqjk ueKsla j, iuyr wvqmdvq ieÕùugo úúO lemqï l%u uÕska tys 

w,xldrh jeä ÈhqKq lsÍugo fjku l¾udka; ìysúh'

fuys m%;sM,hla f,i ;dhs jHdmdßlhka úiska uE;lÈ y÷kajdfok ,o 

f.jqv ;dm msßhï lsÍu" úlsrK u.ska j¾Kh fjkia lsÍu yd lD;su 
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ueKsla ksIamdokh b;d iS>% jYfhka ÈhqKq úh' fuu ish¨ msßhï lsÍfï 

l%u kS;sfhka ;ykï fkdjk kuqÿ ueKsla úlsKSfï§ th iajNdúl 

ueKsla o" lD;su tllao" msßhï lrk ,oaolao hkak oek .ekSfï whs;sh 

mdßfNda.slhd i;=h' th iÕjd wf,ú lsÍu kS;s úfrdaë lghq;a;ls' my; 

mßÉfþo j,§ ueKsla j, w.h jeä ÈhqKq lsÍfï Wml%u ms<sn|j i,ld 

n,uq'

;dm msßhï lsÍu;dm msßhï lsÍu

;dm msßhï lsÍu hkqfjka woyia lrkq ,nkafka wvq jákdlulska 

hq;a ueKsla jákdlñka jeä ueKsla f,i mßj¾;kh lsÍuhs' fuys§ 

m%Odk jYfhka isÿjkafka ueKsla .f,a msßisÿ nj jeälsÍu;a j¾Kj;a 

nj jeälsÍu;ah' msßisÿ nj jeä lsÍu hkafkka woyia lrkq ,nkafka 

fndfyda ueKsla j, iajNdjfhkau msysgd ;sfnk mdroDIH Ndjh jeä 

lsÍuhs'

;dm msßhï lsÍu m%Odk jYfhkau isÿlrkq ,nkafka f.jqv ueKsla 

i|ydh' f.jqv hk kduh YS% ,xldjgu wdfõKsl jq jákdlñka wvq 

l=reúkao mjqf,a ueKsla j,g fhfok kduhhs' uq,skau f.jqv hk ku 

ish¨u j._j, jákdlñka wvq ueKsla i|yd Ndú; jqjo YS% ,dxlsl ueKsla 

úoHd{hkaf.a tlÕ;djfhka oeka jHjydr jkqfha jákdlska wvq l=reúkao 

i|ydh' f.jqv ;dm msßhï lsÍfï§ m%Odk jYfhka isÿlrkq ,nkafka 

Tlaisldrl fyda Tlaisydrl ;Fj hgf;a l%u l%ufhka" WIaK;ajh 

fldrkavï j, øjdxlhg jvd wvq 18500C jeks by< WIaK;ajhlg r;a 

lsÍuhs' fuys§ ks,a ueKsla j, wvx.= wdka;ßl fY%aKsfha uq,øjH jk Ti 
yd Fe j, Tlaisldrl ;Fjhka fjkia lsÍu uÕska meyeÈ,s ks,a j¾Kh 

,nd .kakd w;r" r;= ueKsla j, fufia Tlaisldrl ;Fjhka fjkia 

lrkq ,nkafka Cr j,hs'
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f.jqv mjqf,a ueKsla my; oelafjk whqßka j¾.SlrKh lr we;'

1' is,als f.jqv 

2' ãi,A f.jqv  -  Fe 3+ m%Odk jYfhka wvx.=h'

3' lsß f.jqv - Ti4+m%Odk jYfhka wvx.=h' 

4' TÜgq f.jqv

5' ÿï f.jqv - jdhq yd øj wxY= isrù we;'

6' r;= f.jqv - Cr3+m%Odk jYfhka wvx.=h'

úlsrK uÕska j¾Kh fjkia lsÍuúlsrK uÕska j¾Kh fjkia lsÍu

úlsrK uÕska j¾Kh fjkia lsÍu b;d ÈhqKq rgj, fndfyda úg Ndú;d 

fõ' fuu ls%hdj,sfhka j¾Kh fjkia lsÍu i|yd nyq,ju Ndú;d 

lrk ueKsl jkafka  iajNdjfhkau wj¾K jq mähx (Topaz) Lkschhs' 

.eudlsrK úlsrK uÕska wj¾K jq mähx b;d w,xldrjq ks,a meyehlg 

mßj¾;kh lrkq ,nhs' iuyr úg úlsrK iuÕ r;a lsÍuo isÿ lrkq 

,nhs' weußldfõ fuu l%uh nyq,j Ndú;d fjhs'

lD;%su úirKh uÕska j¾Kh fjkia lsÍulD;%su úirKh uÕska j¾Kh fjkia lsÍu

uE;§ id¾:lj w;ayod n,k ,o l%uhla f,i lmd Tm oeuq mdIaGh 

u; .,ajk ,o wdka;ßl fY%aKsfha uq,øjH imsß m,amhla u.ska j¾Kh 

fjkia lsÍu ye¢kaúh yelsh' fuu l%uh uÕska wdka;ßl uQ, øjH ueKsla 

.f,a mDIaGfha isg hïlsis ksh; ÿrla muKla .ukalrhs' fuys§ o ;dm 

msßhï lsÍu isÿ l<;a m,amfha we;s wdka;ßl fY%aKsfha uq,øjH ueKsla 

;=<g úirKh ùu uÕska wejeis j¾Kh ,nd.; yelsh' uE;§ wj¾K 

mähka ks,a meye;s mähka njg id¾:lj m;al, yels l%uhla ueKsla yd 

iaj¾KdNrK m¾fhaIK wdh;kh u.ska w;ayod n,d we;'

lD;%su ueKsla lD;%su ueKsla 

fuuÕska isÿlrkq ,nkafka úoHd.dr ;=, lD;%su whqßka ueKsla 

ksIamdokhhs' fujeks ueKsla Lksc .Khg we;=,;a fkdjkafka th 
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iajNdúlj N+ úoHd;aul ls%hdj,shla uÕska fkdiEfok neúks' fuu 

iska;ál ueKsla ksIamdokfha § iajNdúl ueKsla j, fN!;sl yd ridhksl 

.=K j,g iudk jk f,i  ksIamdokh lr we;' fïjd iajNdúl ueKsla 

j,ska fjkafldg y÷kd .ekSu wmyiq jqjo ueKsla ms<sn| úfYaI{ oekqu 

we;a;ka th myiqfjka y÷kd .kS' 

lD;su ueKsla j, fojekak jkafka iajNdúl ueKsla j,g iudklula 

fkdolajk my; oelafjk ueKsla j¾.hs'

 ^1& lD;Su ùÿre yd ma,diaála j¾.

 ^2& YAG (Yttrium Aluminum Garnet)
 ^3& GGG (Gadolinium Gallim Garnet)
 ^4& lshqìla i¾fldakshd (Cubic Zirconia)
 ^5& iafg%dkaáhï ghsgfkaÜ (Strontium)

fuys§ isÿ lrkq ,nkafka úfYaIs; jq uq,øjH uÕska b;d w,xldr j¾K 

,nd.ekSfï l%uhhs' fïjd ridhkd.drfha § y÷kd .eksu b;d myiqh'

 

rEmigyk 12'2 wdrkq,a (Star Ruby) yd 

ffjfrdaä  (Cat's Eye) ueKsla
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rEmigyk 12'3 j¾;k wxlh

rEmigyk 12'4 ueKslaj, oaú;aj j¾;k .;s.=K

rEmigyk 12'5 ueKsla b,a,ula .rk whqre



Y%S ,xldfõ Lksc iïm;a116

mßYS,s; .%kA:mßYS,s; .%kA:

Abeyweera, S.M.S. (2005) Preparation of  Diffusion Material for Colorization 
of  Colourless Topaz. MSc Project Report (unbubl) Postgraduate Institute 
of  Science, University of  Peradeniya, PP 60

Amarasekera J, Sooriyakumaran R and Ismail M.G.M.U.(1981). Preliminary 
laboratory studies on Eppawela apatite. Journal of  the National Science 
Council of  Sri Lanka 9(1): 55-76. 

Amaraweera, T.H.N.G. , Pitawala, A.  and Fernando, G.W.A.R.  (2007) 
Petrogenesis of  pegmatites in and around  Owala-Kaikawela area, Sri lanka  
Geological Society of  Sri Lanka, Annual Research Sessions, p2.

Cooray, P.G. (1984) The Geology of  Sri Lanka (Ceylon) National Museums 
of  Sri Lanka Publication, pp.340.

Cooray P.G. (1994) The Precambrian of  Sri Lanka: a historic review. Precam. 
Res. Vol 66: 3-18

Dahanayake K., Senaratne A., Subasinghe S.M.N.D. and Liyanaarachchi A. 
(1991). Potential low-cost method to use of  naturally occurring sulphuric 
acid to benefi ciate poorly soluble phosphate from Eppawala. Fertilizer 
Research 29: 197-201.

Dahanayake K. (1995) Geological and geochemical aspects of  Eppawala 
and Ridigama phosphate deposits of  Sri Lanka. In: Proceedings of  the 
International Workshop on Direct application of  phosphate rock and 
appropriate technology fertilizers in Asia - What hinders acceptance and 
growth. (Eds. K. Dahanayake, S.J. Van Kauwenbergh & D.T. Hellums) pp. 
143-151. Institute of  Fundamental Studies, Sri Lanka. 

Deer, W.A., Howie, R.A. and Zussman, J (1996) The Rock Forming Minerals, 



117

John Willey & Sons, pp. 696.

Dissanayaka, C.B. and Rupasinghe, M.S. (1993) “Prospectors Guide Map 
to the Gem Deposits of  Sri Lanka”, Gems & Gemmology Vol 29 – 3, 173 
–181

Dissanayake D.M.A.P. (1995) Direct application of  phosphate rock in Sri 
Lankan agriculture with special reference to rubber. In: Proceedings of  
the International Workshop on Direct application of  phosphate rock and 
appropriate technology fertilizers in Asia - What hinders acceptance and 
growth-Institute of  Fundamental Studies, Sri Lanka.  (Eds. K. Dahanayake, 
S.J. Van Kauwenbergh & D.T. Hellums) pp. 3-7. 

Fernando, L.J.D. (1958). Iron one deposits of  Ceylon, Administrative 
Report, Department of  Mineralogy Ceylon.

Fernando, G.W.A.R., Rupasinghe, M.S. and Dissanayake, C.B. (1995) 
Application of  Discriminant Analysis in Gem Exploration in Sri Lanka, 
Journal of  Geological Society of  Sri Lanka.Vol 6, pp.18-25.

Fernando, L.J.D. (1940) Iron Ore deposits of  Ceylon, Department of  
Mineralogy, Ceylon, Professional Paper, pp. 24.

Fernando, L.J.D.(1958) Iron Ore Deposits of  Ceylon, Ceylon Dept. 
Mineralogy. (Unpublished) 

Geological Survey & Mines Bureau (1994) Preliminary Mineral Resources 
Survey of  the Central Province Final Report (unbublished), pp.22.

Gunaratne, H.S. and Dissanayake, C.B. (1995) Gems & Gem deposits of  Sri 
Lanka, National Gem & Jewellery, Autority,  Publ. pp.203

Gunawardane R.P. (1982). Some studies on the reaction of  apatite with 

mrsYS,s; .%ka:



Y%S ,xldfõ Lksc iïm;a118

soda ash and quartz. Journal of  the National Science Council of  Sri Lanka 
10(2): 181-194.

Gunawardane R.P. & Annersten H. (1987) Fertilizer from Eppawela apatite: 
Conversion using alkali hydroxide and quartz. Journal of  the National 
Science Council of  Sri Lanka 15(2): 117-132.

Herath J.W. (1980) Mineral Resources  of  Sri Lanka, 2nd Revised Edition – 
Economic Bulletion No. 2, Geological Survey Department, Sri Lanka., pp.

Herath, J.W. (1990) Sri Lanka Beach Mineral Sands, Ministry of  Industrial 
Development, pp. 8

Herath, J.W. (1995) Economic Geology Sri Lanka, Ministry of  Industrial 
Development, Sri Lanka. pp.216

Herath, J.W. (1996) Graphite in Sri Lanka, Ministry of  Industrial 
Development, pp. 93.

Herath, J.W. (1998) Ceramics in Sri Lanka, Ministry of  Industrial 
Development, Sri Lanka, pp.167.

Jayawardene, D.E. de S. (1976) The Eppawala Carbonatite Complex, Sri 
Lanka, Geol. Surv. Dept. Econ . Bull., Vol 3, pp.41

Jayawardana D.E.de S. and Padmasiri, S. (1977) Report on the Copper 
Magnetite Occurrence at Seruwila, Arippu Prospect, Geol. Survey Dept. 
Report MS/015/77, (Unpublished).

Jayawardena D. E. de S. (1982) Geology and Tectonic Setting of  the Copper 
– Iron Prospect at Seruwila, NE Sri Lanka. J. Nat. Sci. Coun. Vol. 10, 
pp.129-142



119

Kumarapeli, P.S. (1964). A report on the Panirendawa magnetite deposit 
in the Chilaw Distric, Geological Survey Dept. Report No MS/32. 
(Unpublished)  

Mudankotuwa, S.M.A.T.B. and Dassanayake, D.M.K (2004) Sri Lankan 
Minerals Year Book, Geological Survey and Mines Bureau, pp. 44

Padmasiri Ranasinghe, S. (1986) Iron Ore Deposits of  Sri Lanka. L. J. D. 
Fernando Felicitation Vol. Geological Society of  Sri Lanka  p 33 – 44. 

Pitawala A. (2007) Petrogenesis of  pegmatites and their relation to 
amphibole and mica mineralization in the central and the northcentral parts 
of  Sri Lanka, international conference on Geo-Environment: Challenges 
ahead, India p.40

Rupasinghe, M.S, Dissanayake, C.B and Perera D.G.A. (eds) (1993) The Sri 
Lanka Geuda, Proceed of  National Symposium on Geuda heat Tretments 
on 10th 11 th June (1993) pp. l62

Senaratne, A., Dharmagunawardana, H.A. and  Fernando, G.W.A.R. (2001) 
Discovery of  new magnetite deposit in Wellawaya, Proceed. Ann. Sess. 
Univ. Peradeniya, pp.138 

Siriwardena, C.H.E.R. (1997) Re-evaluation of  the Seruwila Copper-
Magnetic Deposit (Sri Lanka. Using 3 D-GIS, MSc Thesis ITC Nederlands, 
pp.126

Tennakoon K., Weerasooriya S.V.R., Jayatissa D.L., Damayanthi M.L.W. & 
Silva H.K. (1988) Non hygroscopic superphosphate fertilizer from apatite 
and hydrochloric acid. Fertilizer Research 16: 86-96. 

The Department of  Mineralogy, Ceylon (1962) Report on the Makandura 
Magnetometer Survey for Magnetic Iron Ore. (Unpublished)

mrsYS,s; .%ka:



Y%S ,xldfõ Lksc iïm;a120

Ursula Wehrmeister and Tobias Häger (2005) Edelsteine Erkennen, Rühle–
Diebener Verlag Germany Publ (in German). pp.191.

Viland, J. C. (1980) Seruwila Copper Iron project, Assessment of  the Arippu 
and Block C prospects, Phase II Report, B. R. G. M. publication

Wadia, D.N and Fernando, L.J.D. (1944) Ilmanite, Monazite and Zircon, 
Professional paper II, Department of  Mineralogy Ceylon, pp. 44

Wadia, D.N. and Fernando, L.J.D. (1945) Records of  the Department of  
Ceylon Professional Paper 2 

Wickramaratne, W.S. (1986) Preliminary Studies on the Off-shore 
Occurrences of  Monazite – bearing Heavy Mineral Placers, South-western 
Sri Lanka, Geology, Vol. 72: pp1-9

Yahampath, Hirosha ueKsla úoHdj pp. 85


