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_[ 
W >Vu^

ngUq;fly;fspd; jiuapy; fhzg;gLk; 

epyj; Njhw;wq;fis Ie;J tif fshfg; 

gphpf;fyhk;.

1. fz;lj;jpl;L 2. fz;lr;rhpT

3. fz;l cah;T

4. mfop

5. Mo;fly; rkntsp

2.1 ]| (Continental	Shelf):
,it flw;fiu gFjp Mdhy; 

mjpf Mok; kw;Wk; rhpT ,y;yhjJ 

mbg;gFjp rkkhdit.

(150-200 kP) 100 ghjk;]; Mok; 

nfhz;lJ. (1 V>D  1.8*)





_ W>Vu^

flw;fiuianahl;b kiyfs; 
mike;Js;s gFjpfspy; jpl;Lf;fs; 
FWfyhf fhzg;gLk;.
20% ngl;Nuhy; kw;Wk; thAf;fs; ,q;F 
fhzg; gLfpwJ. 
G+kpf;F mbapy; tUk; tpirapdhy; 
flw;fiuNahukhdg; gFjp fPo; ,wq;fp 
(Submergence) fz;lj;jpl;L mfykhf 
cUthFk;.
,it cyfpd; kpf tskhd kPd; 
gpbj;jskhfTk; cs;sd. *[[ 
g^ z ]D. 
,it nkhj;j epyg;gug;gpy; 1%iag; 

ngw;Ws;sJ.
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2.2  (Continental	Slope):
fz;lj; jpl;bypUe;J fly; Nehf;fp 

tphpe;Js;sit. 

fz;lg; gpsT fz;lr; rhptpy;jhd; 

KbT ngWfpwJ.

jpl;Lf;Fk; ,ilNaahd vy;iy 

g V| vdg; ngahplg; 

gl;Ls;sJ. (Mz;birl; ghiwf;Fg; 

gpd;).

Mok; 2000 V>D (300-600 kP) ,it 

flw;gug;gpd; 8.5%iag; ngw;Ws;sJ.

2.3  cB (Continental	Rise):
rhpTg; gFjpapd; mbg;gFjp nky;ypa 

jhf cah;e;J fhzg;gLfpwJ. 

 (Vnddpy; rhptpypUe;J tUk; 

gbTfshy;). vz;nza; ,q;F fhzg; 

gLfpwJ.

2.4 _ a^  (Ocean
									Trenches):

ngUq;fly; mfopfs; vd;git 

ngUq;flypd; Mokhd gFjpahFk;. 

,U fz;lj;jpl;Lfs; xd;NwhL xd;W 

NkhJk; NghJ mlh;j;jp mjpfkhd 

jl;bd; mOj;jj;jhy; mlh;j;jp 

Fiwthd jl;bw;Ff; fPo; mlh;j;jp 

mjpfkhd jl;L nry;tjhy; mfopfs; 

cUthfpwJ. ,itNa flypd; kpf 

Mokhd gFjpahFk;.

2.5 _ () g_\k 
(Abyssal	or	the	Deep	Sea	Plains):
,it fly; mLf;fpy; kpfTk; Mokhd 

kw;Wk; mfykhd gFjp. ,J fly; 

gug;gpy; 40%iag; ngw;Ws;sJ.

 ,it vOe;j kiyfs; KfLfs; 

(m) %o;fpa kiyfs; kw;Wk; 





















nghpa Mokhd mfop (m) kiyf; 

fzthiaf; nfhz;lit.

kiy KfLfs; vOe;j gFjpfs; - v.fh. 

eL ml;yhz;bf; KfL (S - tbtpy;)> 

,e;jpag; ngUq;fly; kiyKfL (Y- 

tbtpy;)

kiy KfLfs; 1000 kP.f;Fk; mjpfkhf 

cah;e;J fhzg;gl;lhy; mit fly; 

kiyfs; vdg;gLfpd;wd. 

rkkhd fly; kiyapy; cr;rp ""zBV^'' 
vdg;gLfpd;wd. (ngUk;ghYk; grpgpf; 

ngUq;flypy; fhzg;gLfpwJ)

kiy Kfl;bd; rpy gFjpfs; (m) 

vhpkiy cr;rp (ngUq;flypd;) 

jPTfis cz;lhf;Ffpd;wd. vLj;Jf; 

fhl;lhf kVF y.
mfopfs; mfykhd kw;Wk; Mokhd 

gs;sq;fshFk;. mit GtpNahl;bd; 

,U gFjpfs; efh;tjhy; cz;lhfpwJ. 

(xd;wpd; %yk; kw;nwhd;W mOj;jg; 

gLjyhy;). Mokhd mfop NryQ;rh; 

Bg; (Challenger Deep) vdg;gLk;.

,J khpahdh mfopapd; xU 

gFjpahFk; (grpgpf; flypy;) 

gpypg;igd;]pw;F mUfpy; ,J 11 fp.kP 

Moj;ijf; nfhz;Ls;sJ.

ePhpy; %o;fpa kiyfs; vd;git 

Mokhd ngUq;fly; gFjpfshFk;. 

,it fz;l tisT vOr;rpiaj; 

jLj;J epWj;JfpwJ.

Mo;fly; rkntspiag; gw;wp MuhAk; 

nghOJ rpy rpwg;ghd mikg;Gfisf; 

fhzyhk;. mit

1. V^:
,it tl;lkhd my;yJ Kl;il 

tbtpYs;s ngUk; gs;sq;fshFk;. 
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ngUk;ghyhdit epyj;Njhw;w 

NtWghL mjpfkpy;yhj mbj; 

jsj;ijg; ngw;W ,Uf;fpd;wd.

v.fh. tlgrpgpf; nfhg;giuapd; 

kj;jpa ghfk;. rpy epyj;Njhw;w NtW 

ghLfSld; fhzg;gLfpd;wd. v.fh. 

gpNurpy; nfhg;giu.

2.  ^^ (Troughs):
,it ePz;l mfyKs;sitahfTk; 

mike;Js;sd.

,tw;wpd; gf;fr;Rth;fs; Fiwe;j 

rhpTld; fhzg;gLk;.

3.a^ (Trenches):
,it ePz;l FWfpa gs;sq; fshFk;. 

,tw;wpd; gf;fr; Rth;fs; nrq;Fj;jhd 

rhpTfSld; fhzg;gLk;.

v.fh. [g;ghd; mfop> g;A+h;Nlh hpfh 

mfop> mlfhkh mfop. mfopfSf;Fk;> 

rKj;jpuq;fSf;Fk; ,ilNa vOr;rpfs; 

fhzg;gL fpd;wd.

,t;tfopfs; GtpaPh;g;G tpirapd; xOq; 

fw;w jd;ikahy; (Gravity Anomaly) 
Vw;gl;ljhf mk;f;Nuht; (Umbgrove) 
fUJfpwhh;.

4. \|^ (Deeps):
mfopfspy; fhzg;gLk; Mok; kpFe;j 

gFjpfSf;F kLf;fs; vd;W ngah;.

















5. E^ (Rises):
,it Mo;flypd; mbj;jsj;jpy; 

fhzg;gLk; cah;e;j epyg;gug;ghFk;.

,it flypd; mbj;jsj;jpypUe;J 

Fiwe;j rhpTld; vOfpd;wd.

6. >V z[^ (Sea	Mounts):
,it Mo;flypy; fhzg;gLk; ePz;l 

cah;e;j gFjpfshFk;.

,tw;wpd; gf;fq;fs; mjpfr; 

rhpTld; fhzg;gLtjhy; ,it 

vOr;rpapypUe;J NtWgLfpd;wd.

,tw;wpy; rpy epyg;gug;gpd; NkYs;s 

kiyj;njhlh;fisf; fhl;bYk; kpfg; 

nghpadthFk;.

rpy Neuq;fspy; ,e;jf; flyb njhlh; 

Fd;Wfs; ePh; kl;lj;jpw;F NknyOe;J 

jPTf; $l;lq;fis cUthf;Fk;. v.fh. 

kj;jpa ml;yhz;bf; njhlh;Fd;W.

7. _ \|^ (Sea	Mounts):
flypd; Rw;Wg;Gw mbepyj;ijtplr; 

Rkhh; 3000 mb cauk; tiu vOk; 

kiyfSf;Ff; fly; NkLfs; vd;W 

ngah;. 

,tw;wpd; Nky; gug;G rkjskhd 

,Uf;FNkahdhy; ,tw;wpw;Ff; 

Fahl;Lfs; (Guyots) vd;W ngah;
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_[ 
kW \uD ]

ngUq;flypy; cs;s caphpdq;fspd; 

gz;Gfis eph;zapg;gjpy; ngUq; 

flypd; ntg;gepiy Kf;fpa gq;F 

tfpf;fpd;wd. 

fly; ePhpd; ntg;gepiy khWghNl 

ngUq;flypy; ePNuhl;lq;fs; cUthff; 

fhuzkha; mikfpwJ. 

midj;J fly;fspDila ruhrhp 

17.20 _EB
grpgpf; ngUq;flypd; ruhrhp ntg;g 

msT ml;yhz;bf; ngUq;flypd; 

ruhrhp ntg;g msittpl rw;W 

mjpfkhf ,Uf;Fk;. kw;Wk; ,e;jpag; 

ngUq;flypd; ruhrhp ntg;g msT 

170 nry;rpa];. 

ngUq;fly;fs; #hpa Mw;wiy Nrkpj;J 

itf;Fk; jpwd; nfhz;Ls;sjhy; 

Gtpapd; ntg;gr; rkepiyapid rPh; 

nra;tjpy; Kf;fpa gq;fhw;Wfpd;wd. 

epyj;jpd; Nkw;gug;ghdJ kpf tpiuthf 

ntg;gkile;J kpf tpiuthf Fsph;r;rp 

milfpwJ. 

Mdhy;> ePh;g;gug;ghdJ nkJthf 

ntg;gkile;J nkJthfNt Fsph;r;rp 

milfpwJ.

,t;thwhd epyk; kw;Wk; ePhpd; 

ntg;gepiy NtWgl;lhy; Gtpapd; 

















Nkw;gug;gpy; cs;s ngUq;fly; kw;Wk; 

fz;lq;fspy; gy;NtW tifahd 

fhyepiy fhzg;gLfpd;wJ. 

ngUq;flypd; Nkw;gug;G ntg;gepiy 

apid gy;NtW fhuzpfs; fl;Lg; 

gLj;Jfpd;wd. 

mit> ml;rNuiffs;> Nguhop 

ePNuhl;lq;fs;> epyTk; fhw;Wfs; kw;Wk; 

cs;@h; thdpiy MfpadthFk;.

kW k V]zD 

V^

ngUq;fly; ePhpd; ntg;gepiyg; 

gutiy ghjpf;Fk; fhuzpfshtd

1. WV|:
ePhpd; Nkw;gug;G ntg;gepiy G+kj;jpa 

Nuifapy; ,Ue;J JUtq;fSf;Fr; 

nry;Yk; NghJ FiwfpwJ.

Vnddpy; JUtq;fis Nehf;fpr; 

nry;Yk; NghJ ngwg;gLk; #hpa 

xspapd; msT FiwfpwJ.

2. WD \uD [ \\u k_:
njd; miuf;Nfhsj;jpy; cs;s 

ngUq;fliyf; fhl;bYk; tl miuf; 

Nfhsj;jpy; cs;s ngUq;flyhdJ 

mjpfg;gbahd ntg;gj;ijg; ngWfpwJ.
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Vnddpy; ,it mjpfg;gbahd 

epyg;gug;Gld; njhlh;G nfhz;Ls;sd.

3. WVu:
epyj;jpypUe;J ngUq;fliy Nehf;fp 

tPRk; fhw;whdJ> ntg;gkhd 

Nkw;gug;G ePiu flw;fiuapy; ,Ue;J 

js;SfpwJ.

,jd; tpisthf fPo;ghfj;jpy; ,Ue;J 

Fsph; ePuhdJ Nky;Nehf;fp tUfpwJ.

,jdhy; ntg;gepiyapy; ePz;l fhyk; 

khw;wk; Vw;gLfpwJ.

,jw;F Neh;khwhf flw;fiu Nehf;fp 

tUk; fhw;whdJ> flw;fiuf;F 

mUfpy; ntg;gkhd ePiu Ftpf;fpwJ.

,jdhy; ntg;gepiy caUfpwJ.

4. _ V^:
Fsph;e;j gFjpapy; ntg;gkhd fly; 

ePNuhl;lkhdJ ntg;gepiyia 

mjpfhpf;fpwJ.

mNj rkak; ntg;gkhd ngUq;fly; 

gFjpapy; Fsph; ePNuhl;lkhdJ 

ntg;gepiyia Fiwf;fpwJ.

jho;e;j epy Neh;f;Nfhl;by; cs;s 

KOtJk; #og;gl;l flypy; jpwe;j 

fliy tpl mjpf rhh;T ntg;gepiy 

gjpT nra;ag;gLfpwJ.

mg;gbapUf;f> cah;e;j epyNeh;f; 

Nfhl;by; KOtJk; #og;gl;l flyhdJ 

jpwe;j fliy tpl Fiwthd 

ntg;gepiyia nfhz;Ls;sJ.

E V^:

1. ePh; %o;fp fg;gypd; KfLfs;

2. cs;@h; thdpiyfshd Gay;> 

#whtsp> ngUkio> %Lgdp> 





















ke;jhuk;> Mtpahjy; kw;Wk; 

ciwjy;

3. flypd; miktplk; kw;Wk; tbtk;.

_ _ k k_:
fly; ePhpy; nrq;Fj;J kw;Wk; fpilahd 

ntg;gepiy xNu khjphpahf ,y;iy.

_ _ k Wl[ k_:
nghJthf Gtpapil Nfhl;Lg; 

gFjpf;F nry;yr; nry;y fly;ePhpd; 

Nkw;gug;G ntg;gepiy FiwfpwJ.

Gtpapilf; Nfhl;Lg; gFjpapd; 

ntg;gepiy 30.60C JUtj;ij xl;b 

1.60C ,tw;iw itj;J ghh;j;jhy; 

ruhrhpahf 10C FWq;Nfhl;L 50C 

vd;w mstpy; ntg;gepiy JUtj;ij 

Nehf;fp Fiwe;J nry;fpwJ.

,Ug;gpDk; ,lj;jpw;F ,lk;> 

fhyepiyf;F Vw;g ntg;gepiyapd; 

msit ngha;g;gpj;J tpLfpwJ.

Mdhy; Xh; ,lj;jpy; Vw;gLk; 

ntg;gepiy NtWghLfs; 50C f;F 

Nky; NghtJ mhpJ.

FWq;NfhLfSf;Fs;Sk; ntg;gepiy 

khWghLfs; fhzg;gLfpd;wd.

tl JUtg; ghijapy; flypd; 

Nkw;gFjpapy; epyj;jpypUe;J tPRk; 

Fsph; fhw;W fly; ePhpd; ntg;gepiyia 

Fiwf;fpwJ.

tlfpof;F tlmnkhpf;fh> irgPhpah> 

rPdh Mfpa gFjpfspd; fpof;Ff; 

flw;fiug; gFjpfspy; ,e;epiyiaf; 

fhzyhk;.

Gtpapd; tl JUtg; ghijapy; Mf];L 

khjj;jpy; mjpf ntg;gj;ijAk; 

gpg;uthpapy; Fiwe;j ntg;gepiyiaAk; 

fhzg;gLfpwJ.
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_ kWl[ zm 

k_:
flypd; Nkw;gug;gpypUe;J fPo; Nehf;fpr; 

nry;yr; nry;y Fiwe;J nfhz;Nl 

tUfpwJ. 100kP tiu Nkw;gug;G 

ntg;gepiyNa fhzg;gLfpwJ.

Nkw;gug;gpypUe;J 18kP Mok; tiuAs;s 

ePh; fliy te;jilAk; ntg;gj;jpy; 

90% ngw;Wf; nfhs;fpwJ.

200kP Mok; tiuf;Fk; #hpafjph;fspd; 

Neub ghjpg;G Vw;gLfpwJ.

flypd; 80% ePh; epue;jukhf 50C fPo; 

Fiwthd ntg;gepiyapy; cs;sJ.

Mok; Nehf;fp FiwAk; tPjk; rPuhf 

mikatpy;iy.

Kjy; 200kP tiu ntg;gepiy Ntfkhf 

Fiwe;J gpd; nkJthf FiwfpwJ. 

Nkw;gug;G ntg;gepiy JUtk; Nehf;fp 

FiwfpwJ. Mdhy; Nguhopapd; 

Moj;jpy; mt;thW ,y;iy.

nghJthf JUt gFjpapy; 

ngUk;ghYk; Nkw;gug;gpypUe;J fPo;tiu 

ciw epiyia xl;ba ntg;gepiyNa 

fhzg;gLfpwJ.

flyb ePs; njhlh; C.tptpy;yp 

jhk]pd; ePs;njhlh;> ePh; fphpiafs; 

Nghd;wit fly; ePhpd; Fj;Jg; gutiy 

ghjpf;fpwJ.



















o[ ]:
mlh;j;jp vd;gJ xU nghUspd; 

xt;nthU myF fdmstpYk; cs;s 

epiwfspd; msT MFk;. ,jd; z 
/*2

40 nry;rpa]; ntg;gepiyapy; J}a 

ePhpd; (fha;r;rp tbf;fg;gl;lJ) ] 
�.00	g/cm.
fly; ePhpd; mlh;j;jpahdJ ntg;gepiy 

FiwthdJ nghUj;J gbg;gbahf 

mjpfhpf;fpwJ.

mlh;j;jp vd;gJ fly;ePhpd; kpf 

Kf;fpakhd ,aw;gpay; gz;ghFk;.

Vndd;why; ,J ngUq;fly; 

ePhpd; ,aq;Ftpay; jd;ikia 

jPh;khdpf;fpwJ mjhtJ fly; ePh; 

%o;Fjy; my;yJ kpjj;jy; mjDila 

mlh;j;jpia rhh;e;jJ MFk;.

fl;lisapd;gb> kpjkhd fly; 

ePuhdJ kpjf;fpwJ.

NkYk; fpilkl;lkhf efUfpwJ. 

,Nj Nghy; fdkhd fly; ePuhdJ 

%o;FfpwJ. (fPo;Nehf;fpa ,af;fk;).

,jd; fhuzkhf mjpf cg;Gj;jd;ik 

nfhz;l fly; ePhpd; kPJ xU eguhy; 

kpjf;f KbfpwJ.

Vnddpy; cg;Gj;jd;ikahdJ fly; 

ePhpd; mlh;j;jpia mjpfhpf;fpwJ.
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o[  ckBD

ckBD
xU fpNyhfpuhk; fly; ePhpy; 

fiue;Js;s jplg; nghUspd; nkhj;j 

msNt (fhh;gNdl;> caphpdg; 

nghUs;fs;> GNuhkpd; kw;Wk; 

mNahbd; Mf;irLfs; cth;g;gpak; 

vd;wiof;fg;gLfpwJ.

cth;g;gpaj;ij ill;Nu\d; Kiwapy; 

fzf;fpLfpd;wdh;. 

,k;Kiwapy; FNshhpid 

mse;J me;ePhpd; cth;g;gpak; 

fzf;fplg;gLfpwJ. 

fly; ePhpy; fiue;Js;s nghUs;fspd; 

msT ,lj;jpw;F ,lk; khWgl;lhYk; 

mtw;wpd; msTr; rjtPjk; 

vt;tplj;Jk; khWtjpy;iy vd;w 

cz;ikNa ill;Nu\d; Kiwf;F 

mbg;gilahFk;.

_ m^ cA^:

cA^ ckBD

1 Nrhbak; 

FNshiuL

77.8

2 kf;dPrpak; 

FNshiuL

10.9









3 kf;dPrpak; 

ry;Ngl;L

4.7

4 fhy;rpak; 

ry;Ngl;L

3.6

5 nghl;lhrpak; 

ry;Ngl;L

2.5

ckB> V]zD V^:

1. VsBV>_
fly; ePuhdJ #hpa ntg;gj;jpd; 

fhuzkhf MtpahFk; nghOJ cg;Gfs; 

flypNyNa jq;fptpLfpd;wd.

vdNt cg;Gfspd; msT khwhky; 

fly; ePhpd; msT Fiwtjhy; cg;gsT 

mjpfhpf;fpwJ.

G+kj;jpa Nuifg; gFjpia vLj;Jf; 

nfhz;lhy; ,q;F ntg;gepiy mjpfk;.

Mjyhy; ePuhtpahjYk; mjpfk;. 

Mdhy; kioasT ,q;F mjpfkhf 

,Ug;gjhy; cg;gsT Fiwe;Nj 

fhzg;gLfpwJ.

cgmad kz;lyq;fspy; ePuhtpahjy; 

mjpfk;.

Mdhy; kioasT FiwT. vdNt 

mg;gFjpfspy; NtW tifapy; ePh;r; 

Nrh;f;if ,y;yhjpUf;Fkhdhy; 
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mg;gFjp mjpf cg;gsT cs;sjhf 

mikfpd;wd. .V. \]B > 
_ -�9‰ _; -��‰

2. \wVa
G+kj;jpa Nuifg; gFjpapy; ntg;gKk;> 

ePuhtpahjYk; mjpfkhf ,Ue;j 

NghjpYk;> kioasT mjpfkhf 

,Ug;gjhy; mg;gFjpfspy; cg;gsT 

FiwthfNt cs;sJ.

mad kz;lyg; ghiytdg; gFjpfspy; 

ntg;gKk; ePuhtpahjYk; mjpfk;. v.fh. 

rhf;fly;> thd; Vhp> nrq;fly;.

Mdhy; kioasT FiwT vdNt 

mg;gFjpfspy; cg;gsT mjpfkhf 

cs;sJ. MfNt kioasT 

cg;gsitf; Fiwf;Fk; fhuzpahfr; 

nray;gLfpwJ.

3. g_ m kD :
MWfspy; ,Ue;J tUk; Rj;jkhd ePh; 

fyg;gjd; fhuzkhfTk; cg;gstpy; 

khw;wk; Vw;gLfpwJ.

cjhuzkhf nrapz;l; yhud;];> 

mNkrhd;> ie[h;> iud; Nghd;w 

MWfs; Fiwe;j cg;gsTr; 

rjtPjj;ij KiwNa 31‰, 15‰, 20‰, 
32‰ vd ngw;Ws;sd.

kWGwj;jpy; kj;jpaj; jiuf;flypy; 

ePuhtpahjy; Mw;wpdhy; Nrh;f;fg;gLk; 

ePiuf; fhl;bYk; mjpfkhf ,Ug;gjhy; 

cg;gsT mjpfkhf (36.5‰ - 39‰) 
cs;sJ.













k\ >xD Vu[ 

]D
rpwpa fly; gFjpfspy;; Vw;gLk; 

Gay;fs; flypd; Nky;jsj;jpy; ePhpid 

fyq;fr; nra;tjd; %yk; cg;gsit 

mjpfhpf;fNth> Fiwf;fNth 

nra;fpd;wd.

ckBD zB V^:
kioasT mjpfhpj;jy; - Gtpapilf; 

Nfhl;L fly; gFjp - ntg;g ,af;f 

kio

ciwgdp cUFjy; - Mh;bf; fly; 

gFjp - Nfhil fhyk;

ePNuhl;lq;fs; cth; Fiw ePiuf; 

nfhz;L tUjy; - (Nyg;uhlhh; 

ePNuhl;lk;)

cth; Fiw ePh; nrq;Fj;jhff; fyj;jy; 

- Gtpapilf;Nfhl;Lf; fly; gFjp

Mw;W ePh; te;J Nrh;jy; - mNahrhd; 

Mw;wpd; Kfj;Jthug; gFjp.

cA >[\l[ xBmkD:
fly; ePhpy; cg;G $Ljyhfr; 

Nrh;tjhNyh my;yJ fopf;fg;gLt 

jhNyh ciwepiyailAk; kw;Wk; 

nfhjpepiya ilAk; Gs;spfs; 

nghpJk; ghjpf;fg;gLfpd;wd fl;Lg; 

gLj;jg; gLfpd;wd.

ed;dPUld; xg;gpLifapy;> cg;G ePh; 

nkJthfNt ciwepiyailfpwJ.

cg;G 1.910C ePh; ntg;g epiyapy; 

ciw epiyailAk;> ,jw;F kW 

Kidapy;> cg;G ePhpd; (fly; ePh;) 

nfhjpepiyg; gs;sp> ed;dPUilaij 

tpl mjpfkhdjhFk;.
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_ V^

ngUq;fly;fspd; Nkw;gug;gpy; fpilahf 

efUfpd;w fly;ePiu ePNuhl;lq;fs; vd 

miof;fyhk;.

_ V> V]zD 
V^

GtpaPu;g;G tpir

Gtpapd; Row;rpahy; Vw;gl;l tpyf;F 

tpir

o[ kA]K^ 
V^

tspkz;ly mOj;jq;fSk; mjpy; 

khWghLfSk;.

fhw;Wfs; kw;Wk; cuha;T tpir

MtpahjYk;> #hpadpd; cs; 

fjpu;tPr;Rk; (Insulation)
kioasT

Kz c^B^ V^
mOj;jr; rupT (Gradient)
ntg;gepiy NtWghL

cg;gsT

mlu;j;jp

gdp cUFjy;

V V]zD V^
flw;fiuapd; mikg;Gk; tbtKk; 

ePNuhl;lq;fisg; ghjpf;fpd;wd. v.fh. 

njd; mnkupf;fhtpd; GtpapilKid 

ml;yhz;bf;fpd; njd; Gtpapil 

ePNuhl;lj;ijj; jLj;J ,uz;L 





















fpisfshfg; gpupj;J xd;W njw;F 

Nehf;fp gpNurpy; ePNuhl;lkhfr; 

nry;fpd;wJ. kw;nwhd;W tlf;F 

Nehf;fpr; nrd;W Gtpapil 

ePNuhl;lj;NjhL ,izfpd;wJ.

fhyepiy khw;wq;fSk; 

ePNuhl;lq;fisg; ghjpf;fpd;wd. 

G+kj;jpa Nuif ePNuhl;lq;fs; tlf;F 

njw;fhf efu;tjw;Fk; gUtfhy 

khw;wq;fNs fhuzkhFk;. (v.fh) 

tl ,e;jpag; ngUq;flypy; gUtf; 

fhw;W ePNuhl;lq;fs; Nfhilapy; 

kl;LNk rpwg;ghf mikfpd;wd. Fspu; 

fhyj;jpy; ,Ue;j G+kj;jpaNuif 

vjpu; ePNuhl;lk; Nfhilapy; kiwe;J 

tpLfpwJ.

fhw;W ePNuhl;lq;fisj; Njhw;Wtpf;f 

kl;Lky;yhky; ePNuhl;lq;fisg; 

ghjpf;fTk; nra;fpd;wJ. v.fh. fy;g; 

ePNuhl;lk; 450 t-y; fpof;fhf> tl 

ml;yhz;bf; rydkhf khWtjw;Ff; 

fhuzk; Nkw;Fj; jpirf; fhw;WfNs.

mbepyj; Njhw;wq;fs; ePNuhl;lq;fspd; 

Nghf;if khw;Wfpd;wd. v.fh. 

Nkw;Ff; fhw;W rydk; (West Wind 
drift) gy ,lq;fspy; tlf;fhf 

tise;J fhzg;gLtjw;Ff; fhuzk; 

flyb epyj;Njhw;wq;fNs MFk;. 

eL ml;yhz;l;bf; kiyj;njhlu; 
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mjidf; flf;Fk; ePNuhl;lq;fspd; 

Nghf;ifr; rpwpJ khw;Wfpd;wJ.

V[ kV|
rpy ePNuhl;lq;fspd; ntg;gepiyia 

msTNfhyhff; nfhz;L ntg;g 

ePNuhl;lq;fs;> Fspu; ePNuhl;lq;fs; 

(cool currents) fLq;Fspu; ePNuhl;lq;fs; 

(cold currents)  vdg;gpupf;fpd;wdu;. 

ntg;g kz;lyj;jpypUe;J fpsk;Gk; 

vy;yh ePNuhl;lq;fSk; ntg;g 

ePNuhl;lk; MFk;.

v.fh. GNshuplh ePNuhl;lk;> FNuh\pah 

ePNuhl;lk;> ehu;Nt ePNuhl;lk;> gpNurpy; 

ePNuhl;lk;.

cau; ml;rNuifg; gFjpapypUe;J 

fpsk;gp Gtpapilf; NfhL Nehf;fp 

XbtUk; ePNuhl;lq;fs; fLq;Fspu; 

ePNuhl;lk; MFk;. v.fh. yhg;ulhu; 

ePNuhl;lk;.

kj;jpa ml;rNuif gFjpapypUe;J 

Gtpapilf;NfhL Nehf;fp Xb tUk;> 

fLq;Fspu; ePNuhl;lj;ijtplr; rw;W 









mjpfkhd ntg;gj;ijf; nfhz;Ls;s 

ePNuhl;lk; Fspu; ePNuhl;lk; (cool 
current) MFk;. v.fh. fypNghu;dpah 

ePNuhl;lk;. fhdup]; ePNuhl;lk;> ngU 

ePNuhl;lk;> ngq;FNtyh ePNuhl;lk;.

_ V[ VmA^
nghJthf vy;yh ntg;g ePNuhl;lq; 

fSk; ntg;gk; Fiwe;j fly; gFjpia 

Nehf;fpAk;> Fspu; ePNuhl;lq;fs; 

ntg;gk; kpFjpahd fly; gFjpahd 

Nehf;fpAk; efu;fpd;wd.

JUtq;fspypUe;J tUk; fLq;Fspu; 
ePNuhl;lk; cau; ml;rNuhifg; 
gFjpfspy; fpof;Ff; flw;fiuia 
xl;b efu;e;J ntg;gf; flypy; nrd;W 
fyf;fpwJ.
jho; ml;rg; gFjpfspy; fz;lq;fspd; 
fpof;Fg; gFjpfspy; nghJthf ntg;g 
ePNuhl;lk; fhzg;gLfpwJ.

fly; ePNuhl;lq;fSk; mtw;wpd; 

,aw;ifg; gz;GfSk; gUt 

fhyj;jpw;Nfw;g khWgLfpd;wd.









_ V[ wuE
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,j;jifa tlf;F njw;F 

ePNuhl;lq;fspdhy; fz;lq;fspd; 

Nkw;Fg; gFjpapy; Vw;gl;l ePu;j; 

Njf;fj;jpdhy; cz;lhd fly; kl;l 

NtWghl;il <Lfl;Lk; tifapy; 

 vjpu; G+kj;jpa Nuif ePNuhl;lq;fs; 

Nkw;fpypUe;J fpof;fhf ,U G+kj;jpa 

Nuif ePNuhl;lq;fSf;F ,ilapy; 

efu;fpwJ.

_ / Va V^

1. E _ k VD
 tlf;F G+kj;jpa Nuif

njw;F G+kj;jpa Nuif

vjph;kiw

FNuh\pf;Nfh ePNuhl;lq;fs; 

z VD
xah\pNah> fyp‡Nghh;dpah> ngU ePNuhl;lq;fs;











2. V _ k VD
tisFlh> gpNurpy;> G+kj;jpaNuif ePNuhl;lk;.

z VD
 Nyg;uhlh;> nfdhp> ghf;yhz;l;> ngd;Fyhh;> njd; 

ml;yhz;l;bf; ePNuhl;lq;fs;





3. ]B _ k VD
 njd; G+kj;jpa Nuif> nkhrhk;gpf;> klfh];fh;> 

mFy;`hy; ePNuhl;lk;

z VD
njd;Nkw;F gUtf;fhw;W> Nrhkhypah tlfpof;F 

gUtfhw;wpd; ePNuhl;lq;fs;
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_ k^

D 19.1 : _ k>VuD

fly; xU fsQ;rpakhFk;. Vnddpy; 

epyj;jpy; fpilf;Fk; ngUk;ghyhd 

tsq;fs; flypYk; fpilf;fpwJ. 

Gtpapd; nkhj;jg; gug;gpy; 71 

rjtpfpjj;ij Mf;fpukpj;Jf; nfhz; 

Ls;sJ fly; gug;ghFk;. 

Mdhy; epyNkh 29 rjtpfpjj;ij 

kl;LNk Mf;fpukpj;Js;sJ. 

Mf> ePh; kw;Wk; epyg;gug;Gfspd; 

tpfpjhr; rhuq;fis cw;W Nehf;F 

tjhy; flypy; epyj;ijtpl mjpf 

msT fdpktsq;fs; Gije;Js;sJ 

vdyhk;. 

mtw;wpy; fPNo fhz;Nghk;. flypy; 104 

tif tsq;fs; fhzg;gLfpwJ. 











mtw;wpy; 61 tiffis kl;Nk 

gphpj;jwpa kdpjd; njhopy; El;gj;ijf; 

fz;L gpbj;Js;shd;.

1.   M\^:
[g;ghDf;Fr; nrhe;jkhd if\P jPit 
xl;ba fly; gFjpapy; 1700 kpy;ypad; 
ld; ,Uk;Gj;jhJ ,Ug;gjhf fzpf;fg; 
gl;Ls;sJ. Mdhy; NgusT cw;gj;jp 
,d;Dk; Jtq;ftpy;iy. 
jha;yhe;J flw;fiug; gFjpapy; 
jfuKk;. g`hkh]; flw;fiu 
gFjpapy; muNfhidl;Lk;> ngh;rpad; 
tisFlhtpy; ANudpaKk; ,Ug;gjhff; 
fz;L gpbf;fg;gl;Ls;sJ.
njd;dhg;gphpf;fh jdJ fly; 
gFjpapy;> fz;lj; jpl;by; ituk; 
,Ug;gjhff; fz;lwpe;Js;sJ. 
mij ntl;bnaLf;f kpjf;Fk; 
fg;gypd; cjtpAld; flybr; 
Ruq;fj;ijj; Njhz;bAs;sJ.
,e;J kfh rKj;jpuj;jpy; fhzg;gLk; 
flybj; njhlh; Fd;Wfspy; FNuhikl; 
mjpf mstpy; fhzg;gLtjhff; 
fz;lwpag;gl;Ls;sJ. 
,NjNghy; GNshhplh flw;fiug; 
gFjpapy; Ngiul;Lk; myh];fh 
flw;fiug; gFjpapy; gpshl;bdKk; 

fhzg;gLtjhff; fz;lwpag; 

gl;Ls;sJ.
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flybj; jsj;jpy; FNshgpn[hpNdh 

vd;Dk; NrW mjpf mstpy; 

fhzg;gLfpwJ. ,jpy; 95% fhy;rpak; 

fhh;gNdl; gbTfisf; nfhz;lJ. 

,ij mjpf mstpy; rpnkz;l; 

cw;gj;jpf;F %yg;nghUshf gad;gLj;j 

,aYk;.

gOg;Gepwr; Nrw;wpy; mjpf msT 

khq;fdPR> epf;fy;> nrk;G> Nfhghy;l; 

kw;Wk; fhhPak; Mfpait fhzg; 

gLfpd;wd.

2.  V F:
cyf fly; gug;gpy; 2.5 × 1012 

gPg;gha;fs; (Nguy;fs;) itg;G ,Ug;gjhff; 

fUjg;gLfpwJ. 

flypy; fpilf;Fk; tsq;fspy; 

vz;nza; kw;Wk; vhpthA Mfpad 

flypy; fpilf;Fk; nkhj;j tsj;jpd; 

kjpg;gpy; 90% kjpg;igg; ngw;Ws;sd.

3.  {>t[ ]:
cyfpy; Kjd; Kjypy; gpuhd;R ehL 

1966-k; Mz;L gpuhd;R Mw;wpd; 

Kfj;Jthug; gFjpapy; Xjkpd; 

rf;jpia cw;gj;jp nra;jJ. 

,ijj; njhlh;e;J A.v];.X. ‡gz;b 

tisFlhtpy; ghrk;kh Nfhb vd;w 

,lj;jpy; Xjkpd;rf;jpapd; itg;gpy; 

25% u\;ahtpy;  cs;sjhff; 

fzf;fplg;gl;Ls;sJ. 

me;ehl;bd; fp];yah tisFlh kw;Wk; 

Nfhyh jPgfw;gk; Mfpa gFjpfspy; 

,r;rf;jpf;F mjpf tha;g;Gs;sjhff; 

fUjg;gLfpwJ.  

If;fpa murpy; nrtd; Mw;W Kfj; 

Jthuj;jpy; Xj rf;jpf;F tha;g;G 

cs;sjhff; fUjg;gLfpwJ. 



















Nkw;fz;l gFjpfspy; jw;nghOJ 

th;j;jf hPjpapyhd cw;gj;jp njhlq;fp 

eilngWfpwJ.

tlf;F M];jpNuypah> njd;nfhhpah> 

mh;n[d;bdh> fypNghh;dpah> 

,e;jpah> Ithp flw;fiu Mfpa 

ehLfspd; flw;fiug; gFjpfs; 

Xjkpd; rf;jpf;Fr; rhjfkhd 

#o;epiyiag; ngw;Ws;sjhff; 

fz;lwpag;gl;Ls;sJ. 

,Ug;gpDk; ,e;ehLfspy; thzpg 

hPjpapyhd cw;gj;jp ,d;Dk; 

Jtq;ftpy;iy. 

{> gu_

 1.  fhk;Ng tisFlh (7000 nkfhthl;)

 2.  fl;r; tisFlh (1000 nkfhthl;)

 3.  Re;jutdk; (100 nkfhthl;)

4.   k t[]:
fly; ePhpd; fly; kl;lj;jpYk; 

mbkl;lj;jpYk; fhzg;gLfpd;w ntg;g 

NtWghl;bd; fhuzkhf vOfpd;w 

ePh;f;fphpiafs; (m) Row;rpiag; gad; 

gLj;jp fly; ePhpypUe;J ngwg;gLk; 

kpd;rhuNk ePh; ntg;g kpd;rf;jpahFk;. 

fly; ePhpd; Nkw;gug;gpw;Fk; Moj;jpw;F 

kpilNa mjpf ntg;g NtWghL 

ntg;g kz;lyg; gFjpfspy; kl;LNk 

ngUk;ghYk; fhzg;gLfpwJ. 

MfNt ntg;g kz;lyg; gFjpfspy; 

mike;Js;s ehLfspy; ,r;rf;jpiag; 

ngWtjw;F mjpf tha;g;Gs;sJ. 

,j;Jiwapy; If;fpa mnkhpf;fh 

Kd;dzpapy; ,Uf;fpwJ. 
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me;ehl;bd; cjtpAld; jkpo;ehl;by; 

kd;dhh; tisFlh (FyNrfug; 

gl;bzk;) tpy; ,r;rf;jpia vLf;f 

Kaw;rpfs; ele;J tUfpd;wd.

5. \M> kVs_ Va[ 

g]D:
Nguhopfs; kdpjDila ,aw;if 

#o;epiyapy; Kf;fpa gq;F 

tfpf;fpd;wd. Nguhopfs; kdpjid 

gy;NtW tiffspy; fl;Lg; 

gLj;Jfpd;wd. 

fhyepiyia fl;Lg;gLj;JtjpYk;> 

Mf;]p[id Rthrpg;gjw;Fk;> mtd; 

cz;Zk; czT> nghUshjhu> r%f> 

murpy; kw;Wk; ,uhZt epiyapidAk; 

jPh;khdpf;fpd;wd.

Nguhopfs; Kf;fpa tskhd 

Gujrj;J kpFe;j kPd; cztpid 

nfhz;Ls;sJ. 

gy;NtW kjpg;G kpf;f cNyhfq;fisf; 

flyhdJ kpFjpahf nfhz;Ls;sJ. 

mtw;wpy; jq;fk;> nts;sp> khq;fdpR> 

ngl;Nuhy; kw;Wk; Kj;J MfpadthFk;. 

,tw;wpw;Fk; Nkyhf fly; ePhpy; 

nkf;dPrpak;> GNuhkpd; kw;Wk; Nrhbak; 

FNshiuL (my;yJ) rhjhuz cg;G 

Mfpa jhJ cg;GfSk; cs;sd. 

fl;Lkhdg; gzpfSf;fhd kzy;> 

ruisf;fy;> rpg;gp XLfs; kw;Wk; 

ituq;fs; Mfpad Nguhopfspd; 

jiug;gFjpapy; fhzg;gLfpwJ.















flw;fiuNahug; gFjpfspy; cs;s 

vz;nza; kw;Wk; ,aw;if thA 

tsq;fs; cyfg; ngl;Nuhypa 

cw;gj;jpapy; 17 rjtPjj;ij 

mspf;fpd;wd. 

NkYk; Nguhopfs; khw;W rf;jpts 

Mjhukhf gad;gLtjw;fhd 

tha;g;gpidAk; nfhz;bUf;fpd;wd. 

fly; #hpa ntg;gj;jpid 

cl;ftUtjhy; Nguhopfs; ntg;gg; 

gLj;jg;gl;L ePNuhl;lq;fs; Vw;gL 

fpd;wJ. 

,ij kpd;dhw;wyhf khw;w ,aYk;. 

,e;epfo;r;rpahdJ Val[ k 
gu_ \VuD (Ocean Thermal 
Energy Conversion – OTEC) vd 

miof;fg;gLfpwJ.

{>t[ ]
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k V^

x V^ >V[ >VmkV 

w_^:
200 Kjy; 300 bfphp ntg;gKila 

ePh;g;gFjpapNyNa kpf mjpfkhf 

tho;fpwJ. MfNtjhd; ntg;g 

kz;lyg; gFjpapy; KUif ghh;fs; 

mjpfk;.



KUifNahL tsUk;> My;fhtpw;F 

xsp Njit ahjyhy;> KUiffs; 

Fiwthdg; gFjpapy; jhd; 

fhzg;gLfpd;wd. rw;Nwwf;Fiwa 

50 kPl;lh; Moj;jpy; jhd; KUiffs; 

mjpfkhf fhzg;gLfpd;wd.

cth;g;gpak; 30% Kjy; 40% rjtPjk; 

,Uj;jy; Ntz;Lk;.





xB kV ^
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fyq;fpa ePh;> FWkz; gbTfs; 

fhzg;gbd; KUiffs; 

tsh;tjpy;iy.

KUifgl;ilfs; Mz;Lf;F 1 Kjy; 

5 nr.kP tiu tsh;fpwJ.

x[ k^:
flw;fiuia xl;ba gtsg; gl;il

flw;fiuia tpl;L tpyfpa gtsg; gl;il

tl;ltbt gts gl;il vd 

KUiffs; %d;W tifg;ghfg; 

gphpf;fg;gLfpd;wd.

1. 	 uB B k :
flw;fiuNahL xl;b tsh;e;jpUf;Fk; 

gtsg;gl;ilNa flw;fiu xl;ba 

gtsg;gl;il vd;W miof;fg; 

gLfpwJ. 

flw;fiuf;Fk;> gtsg;gl;ilf;Fk; 

,ilNa glFf; fhy;tha; 

fhzg;gLk;. 

rhd;W `tha; jPtpy; fhzg;gLk; 

mz;il gl;ilfs;.

2.  k:
,J flw;fiuapypUe;J rpwpJ J}uk; 

js;sp fiuf;F ,izahf Ntygl;il 

Nghd;wike;jpUf;Fk;> KUif gl;il 

MFk;.

,r;#oypy; gl;ilf;Fk; flw;fiuf;Fk; 

,ilNa mfykhd fhy;tha;> 

fhzg;gLk;.





















,t;tifg; gl;il ngUk;ghYk; 

vhpkiyj; jPitr; Rw;wp rpwg;ghf 

mike;Js;sd.

V[:
M];jpNuypahtpd; nghpa fpNul; 

ghhpah; hPg; 

3.  kkk V _m V_:
ikaj;jpy; Mok; Fiwe;j fhaiyf; 

nfhz;L Rw;wpYk; KUifgl;il 

tsh;e;jpUg;gJ ml;lhy; 

vdg;gLfpwJ. 

,J ePs; tbtj;jpYk;> nrt;tf 

tbtj;jpYk;> tl;l tbtj;jpYk; 

fhzg;gLfpwJ.

4.  x [ >VuD 

uB V^^:
,f;nfhs;iffis fPo;f;fz;lthW 

,U ngUk; gphpTfshfg; gphpf;fyhk;.

1. jho;jy; nfhs;if 

 (subsidence Theory)
2. jho; ,y;yh nfhs;if

 (Nonsubsidence Theory)

]BVs_ V|D x 

^

1. ,yl;rj; jPTfs;

2. me;jkhd; b epf;Nfhghh;

3. `l;r; tisFlh

4. kd;dhh; tisFlh
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{>^

o[ u D (Tides):
njhlh;r;rpahd fly; ePhpd; Vw;w 

,wf;fj;jhy; Vw;gLfpwJ. #hpad; 

kw;Wk; epyh ,uz;Lk; Gtpapd; kPJ 

<h;g;G tpiriar; nrYj;Jfpd;wd. 

vdNt miyfs; Vw;gLfpd;wd. 

epyh nghJthf G+kpf;F mUfpy; 

cs;sJ. vdNt ,J flypd; Vw;w 

,wf;fq;fspd; fl;Lg;ghl;by; Kf;fpag; 

gq;F tfpf;fpwJ. 

,uz;L Vw;w ,wf;fq;fSf;Fk; 

,ilNa ,ilntsp 12 kzp Neuk; 26 

epkplq;fs; ,Uf;Fk;.

t> {>D (Neap	 Tides):	 (Fiw fly; 

Vw;w ,wf;fk;) #hpad; kw;Wk; epyhtpd; 

Fiwthd <h;g;Gtpir xd;Wf;nfhd;W 

Neuhdit. 

,J mkhthirapypUe;J Kjy; 

fhy;gFjp kw;Wk; %d;whk; fhy; 

gFjpf;Fs; Njhd;Wk;. #hpadpd; 

tpirahy; Vw;gLk; tpir> re;jpudhy; 

Vw;gLk; tpirapy; rkg;gLj;jg;gLtjd; 

tpisthf miyfs; rpwpadthfj; 

Njhd;Wk;. ,it kpj Xjk; 

vdg;gLfpwJ.











t {>D (Spring	Tides):	G+kp> #hpad;> 

epyh %d;Wk; xNu Neh;f;Nfhl;Lg; 

Gs;spapy; ,Uf;Fk; NghJ ,tw;wpy; 

mjpfkhd <h;g;G tpiriaf; nfhz;l 

kpif Xjj;ij cz;lhf;Fk;. 

miyfis #hpad; kw;Wk; epyhtpd; 

tpir ,uz;Lk; xd;Wf; nfhd;W 

,Of;Fk;. vdNt nghpa mstpyhd 

miyfs; Vw;gLk;. ,it kpif Xjk; 

vdg;gLk;.

{>[ k^
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,J khjj;jpy; ,U Kiw Njhd;Wk;. 

mkhthirapd; NghJ #hpad; 

kw;Wk; epyh ,uz;Lk; NeuhfTk;> 

ngsh;zkpapd; NghJ #hpad; kw;Wk; 

epyh ,uz;Lk; vjpuhfTk; ,Uf;Fk;.

fq;ifapd; Kfj;Jthuk; (fy;fj;jh 

JiwKfk;)> fhz;l;yh JiwKfg;gFjp 

Mfpa ,lq;fspy; ,e;jpahtpy; 





Xjq;fs; ed;whf tsh;r;rp ngw;W 

fhzg;gLfpd;wd.

cyfpNyNa mjpf cauKila 

Xjq;fs; guhd; ml;yhz;bf; 

fiug;gFjpapy; gz;b tis Flhtpy; 

Vw;gLfpwJ.

,t;thW Vw;gLk; cah; Xjq;fspypUe;J 

xjkpd;rf;jp ngwg;gLfpwJ.





••••••
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xB >k_^

1. \]B lK^ V|^: 

(Equator)

>[ \V (South	America)
1. <f;Ftlhh;  2. nfhyk;gpah 

3. gpNurpy;

gV (Africa)
1. nfghd;     2. fhq;Nfh 

3. n[a;hp  4. cfhz;lh  

5. nfd;ah   6. Nrhkhypah

gEBV (Asia)
1. ,e;NjhNdrpah 

(Rkj;uh jPgfw;gk;> Nghh;dpah> nrypg];)

E _

fpUgjp jPT.

2. lK^ V|^: 

(Tropic	of	Cancer)

\]B \V
nkf;]pNfh

gV
1. Nkw;F rfhuh  2. kThpj;Njdpah 

3. khyp  4. my;[phpah 

5. ypgpah   

6. vfpg;J (rptg;Gf;fly;)

E _

`thypad; jPT

3. \lK^ V|^: 

(Tropic	of	Capricorn)

>[ \V

1. rpyp   2. mh;n[d;bdh

3. guhFNt  4. gpNurpy;

gV

1. ekpgpah 

2. Ngh];l;thdh  

3. njd; Mg;gphpf;fh

4. nkh]hk;gpf;  

5. klfh];fh;

4. W]_ w V|^ 

(Land	Locked	Countries)

>[ \

1. nghyptpah  2. guhFNt

g V|^

1. khyp    2. iefh;  

3. gh;fpfdh ghNrh 4. rhl;  

5. kj;jpa Mg;gphpf;f FbauR ehLfs; 

6. vj;jpNahg;gpah  7. cfhz;lh 

8. uhtz;lh  9. GUz;b 

10. [hk;gpah  11. khytp 

12. [pk;ghg;Nt  13. Ngh];l;thdh
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nVB V|^
1. Rtpl;rh;yhe;J  2. M];l;hpah 

3. nrf; FbauR  4. ];Nyhthf;fpah 

5. `q;Nfhpah  6. khy;Nlhtpah 

7. ngyhu];

gEB V|^
1. Mh;Nkdpah  2. kq;Nfhypah 

3. fphpfp];jhd;  4. j[pfp];jhd; 

5. Mg;fhdp];jhd; 6. yhNth];

5. ]BVs[ \VW[ 

_ m V^D 

V|^

1. V>i
1.Nkw;F tq;fhsk; 

2. m];]hk;  3. Nkfyhah 

4. jphpGuh   5. kpNrhuk;

2.V
1. [k;K kw;Wk; fh\;kPh; 

2. ,khr;ry gpuNjrk; 

3. cj;jufhz;l;  4. rpf;fpk; 

5. mUzhr;ry gpuNjrk;

3. V>V[
1. F[uhj;    2. uh[];jhd; 

3. gQ;rhg;   4. [k;K kw;Wk;

      fh\;kPh;

4. VD

1. cj;jufhz;l;  2. cj;jpug;gpuNjrk;

3. gPfhh;            4. rpf;fpk; 

5. Nkw;F tq;fhsk;

5. tBV[\

1. kpNrhuk;  2. kzpg;G+h; 

3. ehfyhe;J 4. mUzhr;ryg; 

      gpuNjrk;

6. V[

1. rpf;fpk;   2. Nkw;F tq;fhsk; 

3. m];]hk;  4. mUzhr;ryg;

      gpuNjrk;.

7. gVM>V[

[k;K kw;Wk; fh\;kPh;.

6.  _KD ]BVs[ 

\VW^

1. F[uhj;    2. uh[];jhd;  

3. kj;jpa gpuNjrk;  4. rl;B];fh; 

5. [hh;fz;l;  6. Nkw;F tq;fhsk; 

7. jphpGuh  8. kpNrhuk;.

7. yz]^

1. fphPd;yhe;J - cyfpYs;s 

kpfg;nghpa jPT grpgpf; ngUq;fly;

2. klfh];fh;  - ,e;jpag; ngUq;fly;

3. [hth> Rkj;uh> nrypghy; - 

,e;NjhNdrpah

4. ghh;ry;jPT   - njd;rPdf; fly;

5. n`hf; fha;Nlh> N`hd;R jPT - 

[g;ghd;

8. s_ B V|^

1. u\;ah   2. fdlh 

3. rPdh  4. mnkhpf;fh  

5. gpNurpy;    6. M];jpNuypah 

7. ,e;jpah
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9. ] \^ >V V 

V|^

1.rPdh    2. ,e;jpah  

3. mnkhpf;fh 4. ,e;NjhNdrpah  

5. gpNurpy;    6. ghfp];jhd;  

7. gq;fshNj\;   8. ie[phpah  

9. u\;ah   10. [g;ghd;

10. cK^ a^

1. khpahdh mfop Nkw;F grpgpf;

2. lhq;fh 

nfh;nknlf

njw;F grpgpf;

3. Fhpy; Nkw;F grpgpf;

4. Nghdpd; mfop Nkw;F grpgpf;

5. epA+nfh;gpnl]; njd; grpgpf;

6. G&l;Nlh hpf;Nfh Nkw;F grpgpf;

7. Rz;lh mfop ,e;jpag; ngUq;fly; 

(mugpf;fly;)

   

••••••
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xB VuD, 
>[ sD

W] : tphpe;j ,uz;L epyg;gug;G 

fSld; kpff;FWfpa epyg;gug;G 

,ize;jpUe;jhy; mjid epyr;re;jp 

vd;gh;.

] : ,uz;L ePh;g;gug;Gfis 

,izf;Fk; FWfpa ePh;g;gFjpf;F 

ePh;r;re;jp vd;gh;

yuD : %d;W gf;fq;fs; ePuhYk; 

xU gf;fk; epyj;jhYk; #og;gl;l 

gFjpf;Fj; jPgfw;gk; vd;W ngah;.

[(Zeigen):	 fspkz; ghiw> 

khf;fy; ghiw> nkd;fsp kz;fw; 

ghiw Nghd;wtw;wpd; rkepiy 

nkd;ghiwj;J}z; kPJ %baplg;gl;l 

ikg;Gl;b Nghd;W Njhw;wkspf;Fk; 

ml;ltizg; gbt ghiwj; jpus;fs; 

]PAnfd; vd miof;fg;gLfpd;wd.

* s*[ (Supernova):  xU 

el;rj;jpuk; ntbj;Jr; rpjWtijf; 

Fwpf;Fk;. mNdfkhf <h;g;G 

tpirahw;wy; Fiye;J Nghtjhy; 

,J epfof;$Lk;. ,e;epfo;tpd; 

NghJ el;rj;jpuj;jpd; xsph;Tj; 

jpwd;> rhjhuz fhyq;fspy; 

,Ug;gij tplTk; 20 klq;F mjpfg; 

ghpkhzk; nfhz;ljhf mjpfhpf;Fk;. 

ngUk;ghyhd rkaq;fspy; (,e; 











epfo;tpw;Fg;gpd;) Xh; mlh;e;j 

mfiltpl;Lr; nry;Yk;. (ntg;];lh; 

INuhg;gpa xd;wpa mfuhjp)

\>l_ (Sand	 Blasting):	
ntg;gg; ghiytdq;fspy; ghiwfspy; 

fhw;wpdhy; cld; mbj;Jr; 

nry;yg;gLk; kzy; Jfs;fspd; 

cjtpAld; epfo;j;jg;gLk; rpuha;j;Jj; 

Nja;j;jy;> tprpwp tbtj; jpiuahf;fy;> 

thpg;gs;skply;> ntspf;fhl;b vLj;jy; 

kw;Wk; nkUfpLjy; Nghd;w midj;J 

mhpkhdpr; nray; KiwfSk; xl;L 

nkhj;jkhf kz;D}ijaply; vd 

miof;fg;gLfpd;wd.

As| \D (Pyrosphere):	
Gtpapd; eLg;gFjp 2780 fp.kP 

jbkd; cilajhfTk;> ruhrhp 

mlh;j;jp 5.6 MfTk; nfhz;ljhf 

cs;s gFjp GtpeL kz;lyk; vd 

miof;fg;gLfpwJ.

gdpahWfs; kw;Wk; gdpg;ghsq;fspd; 

cUFjYf;Fg; gpwF gdpg;ghsg; 

gbTfs; gbtjd; fhuzkhf 

cUthf;fk; ngWk; rkntspNa 

J}a;ikg;gLj;jg;gl;l rkntspahFk;.

\BV E: Fd;Wfs; my;yJ 

kiyfspd; cr;rpapD}lhf ePz;L 
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xLq;fp mike;Js;s ePs;tiu Kfbd; 

vjpnujph;g; gf;fq;fspy; mLf;fhfg; 

gbTfs; gbe;J kiy cUthf;fk; 

ngWk; nray;Kiw kiykuGf; $wpay; 

vd miof;fg;gLfpwJ.

k|>D: flypy; mike;Js;s 

nfhLQ;rhpTg; ghiwapd; mbj; 

jsj;jpy; mike;Js;s mb ntl;Lj; 

jlk;.

kV[A () x_ D 
(AV): el;rj;jpuq;fSf;fpilNa 

cs;s khR my;yJ thAg;nghUspd; 

jpus; njhFjp my;yJ jpushd 

tpz;kPd; njhFjpahy; ,utpd; thdpy; 

Njhd;Wk;. Xz;kPd; / xz;Kfpy; glyk;. 

,J ,Ul;L neGyh> xspAkpOk; 

xz;Kfpy; glyk; kw;Wk; gpujpgypj;jy; 

xz;Kfpy; glyk; vd tifg;gLj;jf; 

$bajhFk;.

VDA >  : epyj;jb 

ePNuhilf;Fk;> gy Fopf;Fk; ePuhy; 

epug;gg;gl;l fPo;g;gug;Gfspy; epiyapy;.

EB >Vz[^: ePl;rpaile;J 

tphpe;j> nfl;by; Nghd;w Gtpg; gug;gpy; 

cUthfp vOe;Js;s rpwpa kiyfs;> 

jho;Fd;Wfs; (`k;Nkhf;];) epiyapy; 

cs;s ciwkz; gLifapd; kPJ 

rpwpa> cah;e;njOe;j Kbr;Rfs; 

my;yJ RUf;fq;fs; `k;Nkhf;]; 

vdg;gLfpd;wd. nraw;jpwDs;s 

GtpNkyLf;F> ciwgLifahf 

Mfpa fhuzj;jhy; gf;fthl;Lg; 

gFjpfspypUe;J mOj;J tpirahy; 

jil Nkw;gug;G mOj;jg;gLtjhy; 

,it tbtk; nfhs;fpd;wd.









W     s    \ | : , J 

G+kpapDila NkNyhl;Lg; gug;gpd; kPJ 

cah;e;njOe;J epw;Fk; gFjp. ,jd; 

,uz;L gf;f gFjpfspyhtJ Fiwe;j 

gl;rk; ,uz;L ghiwaLf;Ffspd; 

,ilKwpTfs; vy;iyfshf 

mike;Js;sd. ,e;jg; Gilg;G 

mUfike;Js;s gFjpfSld; 

njhlh;Gs;s tifapy; cah;e;njOe;J 

cs;sJ. ,jd; rpfu cr;rpg; 

gFjpapy; jl;ilahd gbTfSk;> 

,U vy;iyfshf mike;Js;s 

ghiwaLf;F ,ilKwpTfshy; 

gpujp epjpj;Jtg;gLj;jg;gl;l kpf 

nrq;Fj;jhd gf;fr; rhpTfSk; 

nfhz;ljhf GtpNkNyhl;Lg; Gilg;G 

tifg;gLj;jg;gLfpwJ.

ky : rpgpb my;yJ efh; 

ikaj;jpy; cs;s cah; ntg;gepiy 

vd;gJ> ‘efh; ntg;gj;jPT” my;yJ 

ntWkNd ‘ntg;gj;jPT” vd;W 

miof;fg;gLfpwJ.

>VA k\VusB_: 
xU ghiwapDs; CLUtptUk; 

vhpkiyf; Fok;gpd; jPtpu ntg;gj;jpd; 

fhuzkhf mg;ghiw milAk; 

ntspAU khw;wk; njhlh;G my;yJ 

ntg;g ntspAUkhw;wk; vd 

miof;fg;gLfpwJ. MhpNahy;fs; 

vd mwpag;gLk;  Rw;wpYk;  cs;s 

ghiwfspd;  fdpk  cs;spizT> 

cs;CLUTk; vhpkiyf; Fok;gpd; 

jPtpu ntg;gj;jpd; fhuzkhf 

khw;wj;jpw;Fs;shFk; nghOJ njhlh;G 

ntspAU khw;wk; epfo;fpwJ.
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W> : G+kpapd; jiu 

Nkw;gug;gpw;Ff; fPNoAs;s mbj;jsg; 

ghiwfs; kw;Wk; jsh;ghiwg; 

gFjpfspd; Jisfspy; epuk;gpAs;s 

ePh; epyj;jb ePh; my;yJ fPo;epyePh; vd 

miof;fg;gLfpwJ.

k u : fhyj;jpw;Ff; 

fhyk; ntg;g ePiuAk;> ePuhtpiaAk; 

ntspg;gLj;jp tUk; xU rpwg;G ntg;g 

ePh; Cw;W.  mjhtJ ntg;g ePUk;> 

ePuhtpAk; tpl;L tpl;L  ntspNa 

gPwpl;L tUk; Cw;W. 

\uV WD: ,uz;L ngaUk; 

kzy; tiffisf; nfhz;Ls;s 

ghiytdq;fs; (‘vh;f;’  vd;w muhgpa 

thh;j;ij ,lk;ngah;fpw kzy; 

tiffs; cs;s gFjp vdg; nghUs; 

jUtjhFk;)

a: tuyhw;wpd; xU Kf;fpa 

fhyg;gFjp ,J jdpj;jd;ik 

tha;e;j mk;rq;fs;> Fwpg;gplj;jf;f 

epfo;Tfs; Kjypatw;why; milahsg; 

gLj;jg;gLfpwJ.

s _: xU ghiwapd; 

gpstile;j jsq;fspy; vz;zw;w 

neUf;fkhd thpirapyike;j ,iz 

ahd jsq;fspd; fl;likg;G (v.fh. 

];Nyl;) gpstpg; ngUfy; vd miof;fg; 

gLfpwJ. cz;ikapy;  xU ghijapd;  

gpsTg;gLk; jd;ik my;yJ ciljy;  

my;yJ nkd; jfLfshfg; gpstpg; 

ngUFjy; Nghd;w cz;ikahd 

milahsg;gLj;Jk; rpwg;Gj;jd;ik 

tha;e;j  NghypNa\d; MFk;.











V[BV[ ^>Vz: kpf 

Mokhd FWfpa nrq;Fj;Jr; rhpthd 

gf;fq;fSilNa xU gs;sj;jhf;fpd; 

ePl;bf;fg;gl;l tbtk; - fhd;Nahd; 

vd miof;fg;gLfpwJ. (v.fh) 

nfhNyhuhNlh  Mw;wpd; ngaUk; 

FilTg; gs;sj;jhf;F  fhh;thy; 

,khyhag; gFjpapd; myf;ee;jh Mw;Wf; 

FilTg; gs;sj;jhf;F Kjypad.

VuA V >Vu 
(Yardangs):	 xg;gPl;lstpy; nkd;ik 

ahd ghiwfspd; ghiytd 

mbj; jsq;fspy; fhw;wirg;ghy;> 

ntl;lg;gl;l ePz;l fhbf;FilTfs; 

my;yJ ,iltopfshy; xd;wpypUe;J 

kw;nwhd;W gphpf;fg;gLfpw nrq;Fj;Jg; 

gf;fthl;Lr; Rth;fisf; nfhz;l> 

Mokhd fPo; ntl;Lfshy; mike;j 

njhq;F ghiw KfLfs; - fhw;whpg;G 

ghiwj; Njhw;WU vd mwpag; 

gl;Ls;sd.

s           [     
>El[\: G+kpapd; Mo; 

cl;gFjpapd; cl;fU vy;iyapy; 

fl;likg;gpYk;-Mf;ff; $wikapYk; 

Vw;gLfpw jpBh; khw;wNk tpf;nfh;l; 

- $l;nld;gh;f; njhlh;r;rpapd;ik 

vd miof;fg;gLfpwJ. G+kpapd; 

cl;gFjpapy; 2900 fp.kP. Moj;jpy; ruhrhp 

nrwptlh;j;jpapy; Vw;glk; jpBh; khw;wk; 

5.5 ypUe;J 10 Mf khw;wkile;J 

ntspg;Gw cl;fUtpypUe;J fPo;epiy 

nkd; ciwiag; gphpf;fpwJ.

_ z 
(Uvala):	 Rz;zhk;Gf;fy; gFjpfspy;> 
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Nlhypd;fis tplTk; nghpaitahf 

mike;j kpf tphpe;J ePz;l FilTfs; 

Rz;zf;fy; ngUq;FilT vd 

miof;fg;gLfpd;wd.

ca VD: xU FWfpa> 

tpiuthd> fliy Nehf;fpa 

gputhfkhd ePNuhl;lk; ,J. flw; 

fiuapy; miy cilAk; ,lj;jpy; 

,Ue;J ePiu <h;j;J fopKf ePNuhl;l 

tbtpy; ,J gha;tjhf mikAk;.

^ ^>Vz: 
,uz;L GtpNkNyhl;Lg; gFjpfl;F 

,ilapyhd ePh;g;gs;sk;> gs;sk; 

my;yJ gLif ,tw;iwg; gpujp 

epjpj;Jtg;gLj;JfpwJ. cz;ikapy; 

ePh;gpsTg; gs;sj;jhf;Ffs;> rhjhuz 

khd xd;W my;yJ mjpfkhd gpsTg; 

ngah;r;rpfshy; vy;iyaplg;gl;l 

ePz;l kw;Wk; FWfyhd gs;sq;fNs 

MFk;. ,g;gs;sq;fs;> Gtpapd; cl;Gw 

kuGf; $Wfs; rhh;e;j Mw;wy;fspy; 

fpilkl;lkhd kw;Wk; nrq;Fj;jhd 

,af;fq;fshy; cUthfpd;wd. ,it 

nghJthf cilg;Gg; gs;sj;jhf;F> 

gpstpilg; gs;sk; (Grapen) vd 

mwpag;gLfpd;wd.

V_V \>V 
Vk: vz;zw;w  kiyj;njhlh; 

mikg;Gfspd; kw;Wk; FOf;fspd; 

njhFjpiaf; nfhz;lJ. cz;ikapy; 

xUkiyj;njhlh;f; Nfhit 

vd;gJ ntt;NtW KfLfs;> 

njhlh;fs; kiyr;rq;fpypfs; kw;Wk;  

kiyiaikg;Gfspd; xU kiyr; 

r%fNkahFk;.







| A: ,J xU 

rpf;fyhd fhpkr; nray;KiwahFk;.  

,jdhy; cNyhfk;  rhh;e;j Neh;kpd; 

madpfs; ePuff;fhpk %yf;$Wfshf 

x U q ; f p i z e ; j i k e ; j i t a h f 

khWfpd;wd.

VVM VD: 
(epyf;fhpg; gbTf; fhyk;) Gtpapay; 

tuyhw;wpy; xU fhyg;gFjp ,J 

,d;iwa  epiyf;F Rkhh; 350 

Kjy; 270 kpy;ypad; Mz;LfSf;F 

Ke;ija fhyk; tiu njhlh;r;rpahf 

epytpa  fhyf;fl;lk;  ,J. ngUk;  

mstpyhd gue;Jtphpe;j epyf;fhpg; 

gbTfs; cUthf;fk; epfoe;j fhyk; 

vd;gjhy; ,g;ngah; ngw;wJ.

W|sB_: epyeLf;f miy 

fspd; ntt;NtW mk;rq;fs; Fwpj;J 

Muha;fpw mwptpay; epyeLf;ftpay; 

MFk;.

W| ks: epyeLf;fq;fs; 

miyfspd; ntt;NtW mk;rq;fs; 

Fwpj;J Muha;fpw mwptpay; 

epyeLf;ftpay;MFk;.

W| ^: epy 

eLf;fq;fs; epfo;tjhy; Vw;gLk; 

miyfs; epyeLf;f miyfs; vd 

miof;fg;gLfpd;wd.

VDA_ Au (Stalagmite):	
Rz;zhk;Gf;fy; Fifapd; jiuj; 

jsj;jpypUe;J Nky;Nehf;fp tsUk; 

Rz;zhk;Gg; gbfj;ijf; nfhz;l 

Jzpf;fw;fspd; nrq;Fj;jhd 
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J}z;fs; Nghd;w Gw;Wfs; Rz;zf;fy; 

Gw;W vd mwpag;gLfpd;wd.

Ow^(Sills):	 gbTg;ghiw 

fspd; mbj;jsq;fSf;F ,izahf 

mike;Js;s ghiwf; Fok;gpd; 

jbkdhd ghsj;jpy; jpz;ikg; 

nghUs; tbtk; Eio gbTfs; vd 

miof;fg;gLfpd;wd.

V>VvV : epyf;fhpg; gbTfs; 

cUthd fhyg;gFjpapy;> ghq;fap 

ahtpd; vy;yhg; gf;fq;fspYk; 

#o;e;jpUe;j khngUk; ePh; epiyia 

A.G.tPnfnduhy; ghe;jyh]h vd 

miof;fg;gl;lJ.

VlBV: epyf;fhpg; gbTfs; 

cUthd fhyg;gFjpapy;> vy;yh 

epyj;jpzpTfSk; xw;iw epyj; 

jpzpthf xd;wpize;J tbtk; 

ngw;w nray;Kiw A.G.tPnfnduhy; 

ghq;fhapah vd miof;fg;gl;lJ.

AslB_ VD: Gtpapd; 

xl;Lnkhj;j Gtpapay; kw;Wk; Gtpg;Gw 

khw;w tuyhw;iwg; gpujpepjpj;Jtg; 

gLj;Jk; jpUfyhd RUs; mikg;G  

Gtpapay; fbfhuk; vd miof;fg; 

gLfpwJ.

\ gsmkVD: ‡g;A+k 

Nuhy; thAf;fs;  fUk;Gif kw;Wk; 

ePuhtp Nghd;wit ntspg;gl;L 

tUtjw;fhd J}thuk; ‡g;`kNuhy; 

vd miof;fg;gLfpwJ. 

nvVVL: RoYfpd;w G+kpapd; 

NkYah;e;njOe;j gFjpfSf;Fk;> 

fPo;f;fpil epiyg; gLiffSf;Fk; 

,ilNa epytf; $ba ,ae;jputpay; 













epiyj;jd;ik vd;gNj IN]hlh]p 

vd;gjd; nghUshFk;.

[_z^: twz;l 

cyh; gpuNjrq;fspy; jl;ilahd 

gug;GfSf;F Nkyhf> $h;ikahf 

cah;e;njOe;Js;s vr;r kiyfs; 

,d;nry;ngh;f;Ffs; my;yJ Nghh;d; 

`hh;l;]; vd miof;fg; gLfpd;wd. 

(GtpNkw; gug;gpay; mwpQh; Nghh;d;`hk; 

vd;gthpd; ngauhy; miof;fg; 

gLfpwJ.

k^ (Synclines):	 fpil 

kl;lkhd njhLNfhl;L Mw;wy;fshy; 

Vw;gLk; mOj;J tpirfshy; cUthfpw 

fPo;Nehf;fp kbe;J ghiw mbj;jsq;fs; 

fPo;tpisTfs; vdg;gLk;.

O ^ (Surf	 waves):		
%o;Ff; Nfhl;by; miyfspd; NkhJjy; 

cUthFk; Eiu ePh; miyfs; my;yJ 

ePNuhl;lq;fs;> Eiu ePuiyfs; my;yJ 

Nkhjiyfs; my;yJ Nky; Nehf;fpa 

miyfs; vd miof;fg;gLk;.

W>  \D: G+kpf;fbNa 

epuk;gpAs;s ePhpd; Nky;kl;lk; epyj;jb 

ePh;kl;lk; my;yJ ntWkNd ePh;kl;lk; 

vd miof;fg;gLfpwJ.

\l |z: nrq;Fj;jhd 

gs;sj;jhf;F gf;fr;Rth;fisf; nfhz;l 

Mokhd kw;Wk; FWfpa Mw;Wg; 

gs;sj;jhf;Ffs;> kiyapil ,Lf;F 

vd miof;fg;gLfpwJ.

V>V V^: G+kpapd; mb 

Moj;jpDs;> fw;Fok;ghf cs;s 

mdw;Fok;G FSikaile;J jplg;gl;L 

te;j nray;Kiwapd; fhuzkhf 















��

AslB_

cUthf;fk; ngw;w Mog; ghiwfs; 

ghjhsg; ghiwfs; vd miof;fg; 

gLfpd;wd. (v.fh: fUq;fy; (Granite))
>| AsV \A: 
GtpNkNyhl;Lj; jl;Lfspd; xl;L 

nkhj;jg; ghpzhkk;> ,aw;if kw;Wk; 

,af;fk; Mfpatw;wpd; tpisthd vjph; 

tpidahf;fq;fs;> jl;Lg; Gtpg; nghiwf; 

fl;likg;G vd miof;fg;gLfpd;wd.

clkBuD: Rw;Wr;#oypy; 

cs;s Mf;]p[d;> nray;Kiw 

vd;gNj ,e;j Ntjpapay; nray; 

Kiwapd; nghUshFk;. NtW 

thh;j;ijfspy; nrhd;dhy;> caph; 

tspNaw;wr; nray;Kiwapd; NghJ 

Rw;Wr; #oypy; cs; caph;tsp 

ghiwfSld; <uj;jd;ikAs;s #o; 

epiyapy; vjph;tpidahw;wpagpd;> 

gy;NtW tifahd caph;tspf; 

$l;Lfis cUthf;FfpwJ. mtw;wpy;> 

,Uk;G caph;tspf;$l;L kpf 





mjpKf;fpaj;Jtk; tha;e;jJ. ,J 

ghiwfisg; gytPdg;gLj;jp rpij 

TWjYf;F tif nra;fpwJ.

xk M^: 
gdpg;gbTfspd; njhlh; gbjyhy; 

Vw;gLk; rpwpa kiyfs;  my;yJ 

Fd;Wfspd; jpus; my;yJ $l;lk; 

Kl;ilAUtg;  gdpg;gbTfs; vd 

miof;fg; gLfpd;wd. ,it 

ftpo;j;Jg; Nghlg;gl;l xU glF 

my;yJ Njf;fuz;b (];G+d;) Nghd;w 

Njhw;wj;jpy; mikAk;.

BVD: Nfhz tbtj; ruis 

fw;fshy; epug;gl;l vhpkiyf; Foha; 

vhpkiyf; fOj;J lahl;Nuk; vd 

miof;fg;gLfpwJ. 

D\VV: ,uz;L ,izahd 

kzw; Fd;WfSf;F ,ilg;gl;l 

kzy; ,y;yhj ntw;W Nkw;gug;Gfs; 

nuf; my;yJ ̀ k;khlh vd miof;fg; 

gLfpd;wd. ,it fh];]piag; 

gpujpepjpj;Jtg;gLj;Jgit.
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