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3.1 BapJw

\ΩpsS hmk-ÿ-e-amb `qan Ne\mfl-I-amb Hcp {Kl-am-Wv.  AXv \nc-¥cw
]cn-h¿Ø\hnt[b-am-bn-´mWv ImW-s∏-Sp-∂-Xv.  Cu hkvXp-X-sb-°p-dn®v F√m-
bv-t∏mgpw \nßƒ°v Ah-t_m-[-an√ F∂p hcn-In-epw `qan-bn¬ F√m `mKØpw
]cn-h¿Ø-\-ßƒ \S-∂psImt≠bn-cn-°p-∂p-≠v.  `qan-bnse bmsXm∂pw ÿnc-
a√. `qan-bnse Jc-afieØnse {Zhy-ßƒ F√mw Xs∂ Ah-bpsS cq]-Ønepw
ÿm\]c-amb hn\ym-k-Øn-epw BIm-c-Ønepw LS-\-bnepw \nc-¥cw am‰-ßƒ°v
hnt[-b-am-bn-s°m-≠n-cn-°p-∂p.  ̀ uam-¥¿`m-KØv ÿnXn-sN-øp∂ ine-Iƒ DcpIn
cq]-sa-Sp-°p∂ inem-{Zhw (amKva)  ine-I-fnse hn≈-ep-I-fn-eqsS ̀ qan-bpsS ]pdta
hs∂-Øn-t®-cp-∂-Xpw, ̀ qap-JsØ ine-Iƒ A]-£-b-Øn\v hnt[-b-ambn D≠mIp∂
Ah-km-Z-ßfpw a‰pw \Zn-I-fn-eqsS kwh-l\w kw`-hn-°p-∂Xpw `ua hkvXp-°-
fpsS ÿm\]c-amb ÿnXn-am-‰-ßƒ°v kp]-cn-Nn-X-amb DZm-l-c-Wß-fm-Wv.
inemafi-e-Øn-se-∂-t]mse hmbpafieØnepw Peafi-e-Ønepw \nc-¥cw
\S-∂p-sIm-≠n-cn-°p∂ CØ-c-Øn-ep≈ am‰-ßƒ ]e-co-Xn-I-fn¬ \ap°v {]I-S-am-
Ip-∂p.  Pew \ocm-hn-bmbn amdn A¥-co-£-Øn¬ h®v L\o-̀ -hn®v taLambnØocp-
∂-Xpw, kap-{Z-Ønse then-tb-‰w, then-bn-d-°w, hnhn[ Xc-Øn-ep≈ kap-{Z-Pe
{]hm-l-ßƒ, Zni-bnepw thK-X-bnepw \nc-¥cw amdn hoip∂ Im‰p-sa√mw DZm-
l-c-W-ß-fm-W-t√m.  an°-t∏mgpw CØcw am‰-ßƒ a\p-jy-cpsS PohnXIme-b-
fhp h®v t\m°p-tºmƒ kmh-[m-\-Øn-set∂m thK-Øn-set∂m Bt]-£n-I-
ambn ]d-bm-hp-∂-Xm-Wv.  `qI-ºw, A·n-]¿∆Xkvt^mS\w apX-em-bh sIm≠p-
≠m-Ip∂ am‰-ßƒ hfsc s]s´∂v D≠m-Ip-∂-h-bm-Wv.  F∂m¬ `qX-e-Øn-ep-
≠m-Ip∂ ]¿∆-X-ß-fpsS cq]o-I-c-Ww, BtKmf XeØn¬ kap{ZPe\nc-∏ns‚
hyXn-bm-\-ßƒ, Xoc-tZ-i-Øns‚ Ib-‰n-d-°-ßƒ XpS-ßn-b-h-sb√mw Xmc-X-tay\
hfsc kmh-[m-\-am-bn-´mWv kw`-hn-°p-∂Xv.

3.2 ̀ qan Hcp hyhÿ (Earth as a System)

Hcp hyqlw F∂-Xns\ GsX-¶nepw Xc-Øn-ep≈ ]c-kv]ckº¿°w ]pe¿Øp∂
hkvXp-°-fpsS Hcq kam-lmcw F∂v \n¿h-Nn-°mw.  DZm-l-c-W-Øn\v, a\pjyicocw
\nc-h[n Ah-b-h-ß-fpsS ]c-kv]-cm-{ibXzw \nanØw Hcp tNX\ico-c-ambn
{]h¿Øn-°p∂ hyhÿ-bm-Wv. Hcp hyqlsØ hni-Z-ambn N¿® sNøp-tºmƒ
AXns\ ho≠pw ]e D]hyhÿ-ß-fmbn XcwXncn®v ]cn-K-Wn-°m-hp-∂-Xm-Wv.
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a\pjyico-c-am-Ip∂ hyhÿ-Øn¬ \mUo-hyhÿ, Zl\hyhÿ, Aÿnhyhÿ
F∂n-ßs\ hnhn[ D]hyhÿ-ß-f-S-ßn-b-Xmbn Xncn-®-dn-bm-hp-∂-Xm-Wv.

km¿h-{Xn-I-hpw, kZm {]h¿Ø\\nc-Xhpamb [mcmfw D]hyhÿ-ß-tfmSv IqSn-
b-XmWv `ua-hyhÿ.   Jc]Zm¿∞-ß-fmb ine-I-f-S-ßnb auenI afi-e-amb
inem-a-fiew (lithosphere), Pe-apƒs°m-≈p∂ Pe-a-fiew (hydrosphere), ̀ qansb
Bh-cWw sNøp∂ hmbp Dƒs°m-≈p∂ hmbp-a-fiew (atmosphere), Poh-Pm-e-
ß-f-S-ßnb ssPh-a-fiew (biosphere) F∂n-h-bmWv `ua-hyq-l-Ønse {][m\
D]hyh-ÿIƒ.

F√m hyhÿ-Ifpw Xmsg ]dbp∂ aq∂v ASn-ÿm\ LS-I-ßƒ DƒsIm-≈p-∂-
hbm-Wv.

1. {]h¿-Ø\ \nc-X-amb Hcp Iq´w LSIhkvXp-°ƒ.

2. Ahsb {]h¿Ø-\-£-a-am-°m-\p-X-Ip∂ Du¿Pt{kmX- p-Iƒ.

3. Ch-bpsS B¥-cnI{]h¿Ø-\sØ \nb- {¥n®v \ne -\n¿Øp∂
{]{InbbmIp∂ "^oUv _m°v'.

`uahyh-ÿbnse D]hy-
hÿ-I-fmb inem-a-fi-e-hpw
Pe-a-fi-e-hpw hmbp-a-fi-
ehpw ssPh-a-fi-e-hp-sa√mw
{]h¿-Ø-\-£-a -am -Ip -∂Xv
kutcm¿-Pw sIm≠m-Wv.  Im‰p-
≠m-Ip-∂Xv  ̀ qX-e-Øns‚ {Ia-
c-ln-X-amb AYhm Ak-¥p-
en-X-amb NqSm-I¬ sIm≠m-
Wv.  kap-{Z-Xn-c-am-e-Iƒ Im‰v
aqew cq]w sIm≈p-∂-h-bm-Wv.
Xm]-hyXymkw sIm≠pw
Im‰n -\\p -kr -X-am -bp -amWv
kap{ZPe {]hm-l-ßƒ k©-
cn-°p-∂-Xv.  `qan-bn-te°v \nc-
¥-c-ambn FØn-s°m-≠n-cn-
°p∂ Cu kutcm¿P {]hmlw C\nbpw iX-tImSn sIm√-ßƒ XpS¿∂p
e`n®psIm≠n-cn°pw.

`ua-hyh-ÿbnse \mev {][m\ D]-hyh-ÿIfpw XΩn-ep≈ ]c-kv]c _‘hpw
{]Xn{]h¿Ø-\-ßfpw kw£n]vXambn kqNn-∏n-°p∂ Nn{X-amWv apIfn¬ sImSp-
Øn-cn-°p-∂-Xv.

Cu \mev D]-hyh-ÿIfpw {]h¿Ø-\-£-a-am-Ip-∂Xv kqcy-\n¬ \n∂pw e`n-°p∂
kutcm¿P-Øm-emWv.  AXn\p]pdsa, `qan-bpsS A¥¿`mKØv \n∂pw D¤q-X-am-
Ip∂ Xmt]m¿Phpw, N{µs‚ Kpcp-Xzm-I¿jW _e-hp-sa√mw `uahyh-ÿsb

Nn{Xw 3.1 `ua hyqlw
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{]h¿Ø-\-£-a-am-°p∂ Du¿P t{kmX- p-I-fm-Wv.  Nn{X-Øn¬ hnhn[ Akv{X-
Nn-”-ßƒ hgn kqNn-∏n-°p-∂Xpt]mse, Cu D]hyh-ÿI-fn-eqsS Du¿Phpw
{Zhyhpw \nc-¥-c-ambn ]e Zni-Ifn¬ ÿm\-N-e\w kw -̀hn®v, Nw{I-aWw sNbvXp
sImt≠-bn-cn-°p-∂p-s≠∂v kqNn∏n°p∂psh∂v {i≤n-®m¬ hy‡-am-Ipw.

ImgvN-bn¬ thdn´v ImW-s∏-Sp-∂p-sh-¶nepw, kºq¿Æhpw GIo-Ir-X-hp-amb Hcp
ka{Khyql-Øns‚ ̀ mK-amWv Cu D]-hyh-ÿI-sf√mw Xs∂.  as‰mcp Xc-Øn¬
]dbpIbmsW¶n¬, At\Iw sNdpXpw hep-Xp-amb hyhÿ-Iƒ As√-¶n¬ hyh-
ÿ-Iƒ GI-Xm\ kz`m-h-tØmsS {]h¿Øn-°p∂ Hcp kwhn-[m-\-amWv `qan-
sb∂ Cu alm-hyhÿ.

`qan Xs∂ kuc-bq-Y-am-Ip∂ Hcp _rlXv hyhÿ-bpsS `mK-am-Wv.  kqcy\pw
kuc-Kpcp-Xzm-I¿j-W-Øm¬ _‘-s∏´ a‰v tPmXn¿tKmf-ßfpw kucbqYØn¬
Dƒs∏Sp∂p. a‰v {Kl-ß-fp-am-bp≈ `qan-bpsS {]Xn{]-h¿Ø\w {]Xy-£-Øn¬
Ipd-hm-sW-¶nepw N{µ-\p-am-bp≈ `qan-bpsS _‘w hfsc hep-Xm-Wv.

a\pjykaq-l-sØbpw Dƒs°m-≈p∂XmWv `uahyh-ÿsb∂v ]d-tb-≠-Xm-Wv.
\ΩpsS kmº-ØnI kmaq-lnI hyh-ÿ-I-sf√mw Xs∂ C∂v `ua-hyh-ÿbp-
ambn sI´p]nW™v InS-°p-I-bm-Wv.  C∂v `ua-hy-h-ÿ-bn¬ kw`-hn®psIm≠n-
cn-°p∂ ]e am‰-ß-fpsSbpw Nme-I-ambn h¿Øn-°p-∂Xv a\p-jy-cpsS CS-s]-S-ep-
I-fm-Wv.  `uahyhÿ F∂ ]Zw `qan-bn¬ ]c-kv]c _‘n-X-ambn \S-°p∂
F√m `uXn-I, cmknI, ssPhnI {]{In-b-I-sfbpw Dƒs°m-≈p-∂-Xm-sW∂v
kw£n]vX-ambn ]d-bmw.

C∂v \mw ImWp∂ Cu `ua-hyhÿ, Zi-e-£-°-W-°n\v h¿j-ßƒ Dƒs°m-
≈p∂ Ime-L-´-Øn¬ `qan-bn¬ \S∂v sIm≠n-cn-°p∂ k¶o¿Æ-amb {]{In-b-I-
fpsS A\-¥c ^e-ambn ]cn-W-an-®Xpw, Hcp k¥pen-Xm-h-ÿ-bn-te°v \nc-¥cw
]cn -h¿Ø\hnt[-b-ambns°m≠n-cn -°p∂Xpamb H∂m-Wv.  `ua-hyh-
ÿbv°p≈n¬ \n∂pw ]pdsa \n∂p-sa-√m-ap≈ ]ehn[ CS-s]-S-ep-Iƒ `qan-bn¬
A\p-kyqXw am‰-ß-fp-≠m-Im≥ Imc-W-am--bn-´p-≠v.

`uahyh-ÿbneqsS Du¿Pw k©-cn-°p-∂-tXm-sSm∏w `ua ]Zm¿Y-ßƒ Nw{I-
aW hnt[-b-am-Ip-Ibpw sNøp-∂p-≠v.  Pe-N-{Iw, inem-N-{Iw XpS-ßnb ]e Xc--
Øn-ep≈ Nm{InI kz`mhap≈ am‰-ßfpw Ch-bn¬ auen-I-am-Wv.  ̀ ua{Zhy-ßƒ°v
kw`-hn-°p∂ CØcw Nm{InI am‰ßƒ°v A\p-kr-X-ambn Ah-bpsS cq]hpw
LS-\bpw amdn-s°m-≠n-cn-°p-∂p-sh-¶nepw {Zhyw Ft∏mgpw ]cn-c-£n-°-s∏-´p-sIm-
t≠-bn-cn°p∂p≠v.

`ua{]Xn-`m-k-ßsf kw_-‘n®pw, `qan-bnse (`uahyh-ÿbnØnse) hnhn[
LS-I-ßƒ XΩn-ep≈ {]Xn-{]-h¿Ø-\-ßfpw IqSp-X¬ hy‡-ambn a\- n-em-°p-
∂-Xn\v `qansb Hcp hyhÿ-bpambn ImWp∂ Cu  kao-]\w klm-b-I-am-Wv.

am‰-Øns‚ km¿∆-{XnIkz`mhw (Universality of changes)

`qan XpS¿®-bmbn am‰-Øn\v hnt[-b-am-bn-s°m-≠n-cn-°p-∂p-sh∂v \mw a\- n-em-
°n-bt√m?  `qan-bn¬ \S-°p∂ hnhn[ `ua, cmk, `uXn-I, ssPhnI {]{In-b-
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I-sf√mw {]m]-©nI \nb-a-ßƒ sIm≠v hni-Zo-I-cn-°m-hp-∂-Xm-Wv.  Cu am‰-
ßƒ {it≤-btam, {i≤bv°v hnt[-b-a-√m-ØtXm BImw, hepXpw sNdp-Xp-am-
Imw, XpS¿®-bm-b-Xpw, CS-bv°nsSbp≠mIp-∂-Xp-am-Imw, {Ita-W-bp-≠m-Ip-∂Xpw
Zpc-¥-kz-`m-htØmsS BI-kvan-I-ambp-≠m-Ip-∂-Xp-sa-√m-am-Imw.

am‰-ßƒ Xncn-®-dn-bp-∂-Xn\pw Ahbv°v imkv{Xo-b-amb hni-Zo-I-cWw \¬Ip-∂-
Xn\pw am‰-ßƒ {i≤m-]q¿∆w \nco-£W hnt[-b-am-t°-≠-Xp-≠v.  am‰-ßƒ F√m-
bn-SØpw F√m Xc-Ønepw F√m tXmXnepw \S-°p-∂p-≠v.  F√m am‰-ßfpw
\nco-£W hnt[-b-am-Ip-∂n√ F∂v IcpXn Ah kw`-hn-°p-∂n√ F∂¿Y-an-√.
Nne am‰-ßƒ a\p-jy¿°v \nco-£n-°mt\m hni-Zo-I-cn-°mt\m km[n-®n-´n√ F∂v
am{Xw.

]e am‰-ßfpw a\p-jy¿°v D]-I-c-W-ß-fpsS klm-b-an-√m-sX Xs‚ C{µn-b-
ßƒsIm≠v am{Xw \nco-£n°p-hm≥ km[n-°p-∂-h-b-√.  Xs‚ ]t©-{µn-b-ßƒ
sIm≠v Xncn-®-dn-bm≥ Ign-bmØ ]ehn[ am‰-ßfpw {]Xn-`m-k-ßfpw Is≠-Øp-
∂-Xn-\v, a\p-jy¿ hnhn-[-ß-fmb AXy¥m-[p-\nI coXn-bn-ep-≈Xpw kpk-÷hp-
amb D]-I-c-W-ßƒ hnI-kn-∏n®psIm≠n-cn-°p-∂p-≠v.  Xs‚ Np‰p]m-Sp-I-fn¬ \S-
°p∂ am‰-ßsf ]Tn-°p-∂-Xn-\v, ]e tXmXn-ep-ap≈ Is≠Ø-ep-Ifpw Af-hp-
Ifpw a\p-jy≥ \S-tØ-≠-Xm-bn-´p-≠v.

\ap°v sNbvXp-t\m-°mw.

`qan-bn¬ {]mtZ-in-I-ambpw BtKmf Xe-Ønepw \S-°p-∂-Xmbn \nßƒ Xncn-

®-dn™ am‰-ßƒ Ipdn-s®-Sp-°p-I.  Ah-bpsS khn-ti-j-X-Iƒ Xmsg ]´n-I-

bn¬ Fgp-Xp-I.

am‰-Øns‚ kz`mhw DZm-l-c-W-ßƒ khn-ti-j-X-Iƒ

Np‰p-]m-Sp-ap≈ am‰-ßƒ

({]mtZ-inI ]cn-WnX kz`m-h-ap-≈-h)

BtKmf Xe-Øn¬ ImW-s∏-Sp∂
am‰-ßƒ

C∂v \S-°p∂ GsX-¶nepw Hcp {]{Inb \nco-£W hnt[-b-am°n Ah-bpsS
Imc-W-ßƒ Is≠-Øn-bm¬ AXns‚ ASn-ÿm-\-Øn¬ a‰v kam\ {]{InbIfpsS
Imc-W-ß-sfbpw A\¥c^e-ß-sfbpw kw_-‘n®v \nK-a-\-ß-fn¬ FØn-t®-
cm-hp-∂-Xm-Wv.  C∂v `qap-JØv \S∂psIm≠n-cn-°p∂ {]{In-b-Iƒ {i≤m-]q¿∆w
]T\ hnt[-b-am-°n-b-tijw, ̀ qan-bn¬ At\Ih¿j-°mew apºv \S∂ {]{In-b-I-
sfbpw Ah-bpsS ]cn-WnX^e-ß-tfbpw hni-Zo-I-cn-°m-\mIpw F∂ Cu XØz-
amWv {]{In-b-I-fpsS GI-Xm-\-XØzw (Principle of Uniformity of Processes) F∂
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t]cnednbs∏Sp∂Xv.  ̀ ua-im-kv{X-Øns‚ hnhn[Xcw taJ-e-Ifnepw ]e Pntbm-
f-Pn°¬ {]{In-b-I-sf√mw imkv{Xobambn hni-Zo-I-cn-°phm≥ Cu XØz-sØ-bmWv
apJy-ambpw B{i-bn-°p-∂-Xv.

Hmtcm {]{In-b-bp-sSbpw ASn-ÿm-\-amb Imcyhpw Imc-Whpw XΩn-ep≈ _‘w
Is≠-Øp-∂-Xn-eqsS, `qan-bpsS \o≠ Ncn{XImeØv \S∂ hnhn[ kw`-hhn-Im-
k-ß-fpsS Imc-W-ß-sfbpw Ah-bpsS ]cn-WnX^e-ß-sfbpw _‘-s∏-SpØn
\nK-a-\-ßƒ cq]o-I-cn-°m≥ km[n-°p-∂-Xm-Wv.  CØ-c-Øn-ep≈ \nKa\cq]o-I-c-
W-amWv GI-Xm\ XØz-Øns‚ {]mtbm-Kn-I-amb D]-tbm-Kw.

Hcp kw`hhnImkw Xs∂ hnhn[am‰-ßƒ krjvSn-t®-°mw.  A·n]¿∆X
kvt^mS\w DZm-l-c-W-am-sb-Sp-°mw.  A·n]¿∆X D¬k¿P\w hgn Hcp Zzo]v
\mtim-∑p-J-am-hp-I-tbm, As√-¶n¬ Hcp Zzo]v krjvSn-°-s∏-Sp-Itbm sNbvtX-°mw.
1883 ¬ Ct¥m-t\-jy-bnse kpam{Xm Zzo]nse {Im°-tØmh A·n]¿∆Xw
D¬k¿Pn-®-t∏mƒ B Zzo]v Xs∂ s]m´n-sØ-dn®v an°-hmdpw A{]-Xy-£-ambn
t]mbn.  F∂m¬ 1963 ¬ sFkvem‚ v Xoc-Øn-\-Ise A·n]¿∆Xw D¬k¿Pn®v
cq]w sIm≠-XmWv A·n]¿∆XP\y˛Zzo]mb k¿sk Zzo]v (Surtsey Island). GsX-
¶nepw Hcp kw`hhnIm-ksØ am{Xw A]-{K-Yn®psIm≠v ]q¿Æ-amb hkvXp-X-
I-fpsS Hcp Nn{Xw e`n-°p-I-bn√ F∂v CXn¬ \n∂pw a\- n-em-t°-≠-Xp-≠v.

3.3 kº¿°apJ-sa∂ Bibw (Interface concept)

{]Ir-Xn-bn¬ am‰-ßƒ \S-°p-∂Xv Fhn-sS-bmWv?

hyXykvX khn-ti-j-X-I-fp≈ hkvXp-°ƒ XΩn¬ tNcp∂ Ah-bpsS kº¿°-
ap-J-ß-fn-em-Wv am‰-ßƒ \S-°p-∂-sX∂v {i≤n®v \nco-£-n®m¬ t_m[y-s∏-Sp-∂-
Xm-Wv.  hyXykvX kz`mhkhn-ti-j-X-I-fp≈ ]Zm¿Y-ßƒ°n-S-bn-ep≈
kº¿°apJ-ßƒ (interfaces) Htc Xc-Øn-ep≈hbm-I-W-sa-∂n-√.

`qansb kw_‘n-®p≈ ]T-\-Øn¬, `qan-bnse hnhn[ ]Zm¿Y-ßƒ XΩn¬
tNcp∂ taJ-e-I-fmWv Ah-bpsS kº¿°apJ-ß-fmbn ImtW-≠-Xv.  Ic-bpw
ISepw XΩn-epw, ISepw A¥-co-£hpw XΩn-epw Icbpw hmbphpw XΩn-epw
aW¬ Xcnbpw sh≈hpw XΩn-ep-sa√mw hnhn-[-bn\w kº¿°-ap-J-ßƒ \ne-
\n¬°p-∂-Xmbn Xncn-®-dn-bm-hp-∂-Xm-Wv.

l \nßƒ Hcp D∏v ]c¬ Pe-Øn¬ ebn-∏n-°p-tºmƒ, Fhn-sS-bmWv D∏pw
sh≈hpw XΩn-ep≈ AXn¿Øn tcJ As√-¶n¬ kº¿°apJw ÿnXn-sN-
øp-∂Xv?

DØcw: ....................

l D∏pw sh≈hpw XΩn¬ tNcp∂ `mKØv am‰w \S-°p-∂pthm?

DØcw:  AsX, D∏v ]c¬ ...........

l D∏v ]c-ens‚ GXv `mK-amWv BZyw eb-\-Øn\v hnt[-b-am-Ip-∂Xv?

DØcw:  D∏v ]c-ens‚ GXv `mK-amtWm sh≈-hp-ambn BZyw kº¿°-
Øn¬ hcp-∂Xv Ahn-sS-bmWv BZyw am‰w kw`-hn-°p-∂-Xv.
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l Cf°an√mØ sh≈-Øn¬ D∏v ]c-en-´m¬ D∏v ]cepw sh≈hpw XΩn¬
th¿Xn-cn-°p∂ kº¿°-apJØns‚ kz`mhw GXv Xc-Øn-em-bn-cn°pw?

DØcw: {ItaW hym]n-°p∂ Hcp kw{I-aW taJ-e-bn-eqsS-bm-bn-cn°pw eb\w
\S-°p-∂Xv.

kº¿°-ap-J-ß-fmbn h¿Øn-°p∂ AXn-
¿-Øn-Iƒ- ]-eXpw hy‡-X-bm¿∂Xpw thK-
Øn¬ Xncn-®-dn-bm-hp-∂-Xp-am-sW-¶nepw a‰v
]eXpw hy‡-ambn Xncn-®-dn-bm-hp∂ AXn-
cp -I-tfmSv IqSn -b-h-bm-bn-cn -°p-I-bn-√.
bYm¿∞-Øn¬, \nco-£-W-Øn-\p-]-tbm-Kn-
°p∂ am\-Z -fi-am-bn -cn°pw CØcw
kº¿° apJ-ß-fpsS kv]jvSX \n¿W-
bn-°p∂ Hcp apJyLS-Iw.  F{X hy‡-
amb kº¿°apJw t]mepw Hcp
kq£vaZ¿in-\n-bn-eqsS \nco-£n-°p-tºmƒ
hy‡-amb Hcp {]X-e-Øn\p ]I-c-ambn
H∂n¬ \n∂pw as‰m-∂n-tebv°p {ItaW
hym]n-°p∂ coXn-bn¬ ImW-s∏-Spw.

\√ sXfn-a-bm¿∂ \nd-ap≈ Hcp sFkvI´ sh≈-Øn-en´v \nco£n°p-I.  \nd-
ap≈ sFkv I´bpw sh≈hpw XΩn¬ th¿Xn-cn-°p∂ t\¿Ø kº¿°apJw
hfsc IrXy-ambn \nßƒ°v ImWm≥ km[n-°pw.  F∂m¬ sh≈-Øn-en´ D∏v
]c-en¬ Cu AXn¿ØntcJ A{X Xs∂ hy‡-am-bn-cn-°n-√.  hyXykvX ]Zm¿Y-
ßƒ XΩn¬ th¿Xn-cn-°p∂ kº¿°apJ-ßƒ Ft∏mgpw hy‡-amb Hcp {]X-
e-ambn Z¿in-°m≥ Ign-bp-∂n-s√-¶n¬ IqSn Ah \ne-sIm-≈p∂psh∂ bmYm¿Yyw
CXn¬ \n∂pw a\- n-em-t°-≠-XmWv.

Nn{Xw 3.2 ¬ IrXy-amb kº¿°-apJw Xncn-®-dn-bm-\m-Ip-∂pt≠m?  s]s´∂v
hy‡-am-Ip∂ kº¿°-ap-J-amtWm  AtXm kw{I-aW]c-ambtXm, hym]\{]IrXn
{]Z¿in-∏n-°p∂ XcØnse kº¿°-ap-J-amtWm AXn¬ Zriy-am-Ip-∂Xv?

Poh-Pm-e-ß-f-[n-Ihpw ÿnXn sNøp-∂Xv inem-a-fi-e-hpw Pe-a-fi-e-hpw hmbp-
a-fi-ehpw XΩn¬ tN¿∂v \ne-sIm-≈p∂ kº¿°-ap-J-ØmWv.  `qX-e-Øn¬
Jc-`q-an-bn¬ \n∂pw GXm\pw ao‰-dp-Iƒ apI-fnepw Xmsg-bp-ambn hym]n®v InS-
°p∂ Xmc-X-tay\ t\¿Ø taJ-e-bn-emWv ssPh-a-fieØns‚ ÿm\w. Ic-
bpw sh≈-hpw hmbphpw IqSn tN¿∂v ImW-s∏-Sp∂ taJ-e-bn-emWv ssPhafi-
e-Ønse Poh-Pm-e-ß-fn¬ `qcn-`m-Khpw A[n-h-kn-°p-∂-Xv.  henb kº¿°-ap-J-
ßƒ°p≈n¬ Xs∂ [mcmfw eLp-cq-]-Øn-ep≈ kº¿°-ap-J-ßfpw \ne-sIm-
≈p-∂p-≠v F∂v k{i≤w \nco-£n-®m¬ a\- n-em-°mw.

{]]-©-amsI hnhn[ Xcw kº¿°apJ-ßƒ \ne-sIm-≈p-∂p-≠v.  Kme-Ivkn-
Ifpw iq\ym-Im-ihpw XΩnepw \£-{X-ßfpw Ahsb Bh-cWw sNøp∂

Nn{Xw 3.2 a’yß-fp-sSbpw ]£n-I-fp-
sSbpw taJ-e-Isf th¿Xn -cn -°p∂
kº¿° apJw hni-Zo-I-cn-°p∂ Nn{Xw.
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iq\ym-Im-ihpw XΩnepw kº¿°apJ-ßƒ ImWm-hp-∂-Xm-Wv.  AXohkq£va
Xew apX¬ AXohÿqeXewhsc-bp≈ kº¿°apJ-ßƒ \ne-\n¬°p-∂-Xmbn
ImWm≥ Ign-bpw.  `uXnIXe-Øn¬, Hcp ]Zm¿YsØ As√-¶n¬ khn-
tijhkvXp-hns\, as‰m-∂n¬ \n∂pw th¿Xn-cn-°p∂ AXn¿Øn-I-fmbn kº¿°
apJ-ßsf ]cn-K-Wn-°mw.  kº¿°apJ-ß-fn-eq-sS-bp≈ Du¿P-Øns‚ hnX-c-Whpw
{]hm-l-hp-amWv {]m]-©n-Ihpw km¿∆-{Xn-I-hp-ambn \S-°p∂ F√m am‰-ß-fp-
sSbpw \nZm-\w.

kº¿°apJ-ß-fn-eqsS H∂n¬ \n∂pw as‰m-∂n-te°p≈ Du¿P-Øns‚ {]bm-W-
amWv GsXmcp hyhÿ-Ønepw am‰-Øn\v \nZm-\-ambn h¿Øn-°p-∂-sX-∂Xv {]m[m-
\y-a¿ln-°p∂ hkvXp-X-bm-Wv.  hyhÿ-Øn-te°v Du¿Pw FØp-∂Xpw AXn¬
\n∂pw Du¿Pw ]pd-tØ°v hym]n-°p-∂-Xp-sa√mw sshhn-[y-amb am‰-ßƒ°v Imc-
W-ambn `hn-°p-∂p.  DZm-l-c-W-Øn\v Hcp emhm{]hmlw XWpØv ine-bmbn
amdp-∂Xv AXn¬ \n∂pw Xmt]m¿Pw hmbp-hn-te°pw {]m¥-{]-tZ-i-ß-fnse ine-
I-fn-te°pw hym]n-°p-∂-Xn-\m-em-Wv.  F∂m¬ as‰mcp tI{µ-Øn¬ \n∂pw IqSp-
X¬ Xmt]m¿Pw e`n-®m¬ am{Xta ho≠pw AXn\v NqtS‰v Dcp-Im≥ km[n-°pIbp≈q.
Du¿Pw ]pd-tØ°v {]k-cn-∏n-°m-\mWv hyqlw Ft∏mgpw shº¬ sIm-≠n-cn-°p-
∂Xv. AtX-k-abw a‰v taJ-e-I-fn¬ \n∂v IqSp-X¬ Du¿Pw FØn-bm¬ AXv
kzoI-cn-°m\pw hyqlw k∂-≤-am-bn-cn-°pw.

am‰ß-sf√mw Xs∂ {]h-Nn-°m-\m-hp∂X√.  ssZ\wZn\ cm]-I¬ hyXym-k-ßƒ,
Xm]-\n-e, Im‰ns‚ k©m-c-KXn XpS-ßnbhsbms° {]h-Nn-°m-hp-∂-Xm-Wv.
ChnsS am‰-ßfpw AXns‚ Imc-W-ßfpw hy‡-ambn a\- n-em-°m-\m-hp∂Xn\m-
emWv {]h-N\w km[y-am-Ip-∂-Xv.  F∂m¬ \nc-¥chyXn-bm\kz`m-h-ap≈ ]e-
L-S-I-ß-fp-apƒs°m-≈p∂ k¶o¿Æ-ß-fmb `ua{]Xn-`m-k-ßƒ ]eXpw {]h-N-
\m-Xo-X-am-Wv.  ka-bw, ÿew XpS-ßnb \nc-h[n hyXn-bm\hnt[-b-amb LS-I-
ßƒ ]e am‰-ß-fp-tSbpw tXmXn-s‚bpw km[y-X-bpsSbpw {]h-N\]cn-[n°v ]pd-
ØmWv.

`qan-bn¬ kw`-hn-°p∂ ]e-Xcw Ah-ÿm-t`-Z-ßfpw \nco-£W hnt[-b-am-Im≥
Ahbv°p th≠-Xmb kabssZ¿Ly-hpw kmh-Im-ihpw XS-k-ambn \ne-sIm-
≈p∂p-sh-¶nepw \nc-¥c ]cn-h¿Ø-\-ßƒ Ct∏mgpw \S-°p-∂p-≠v, apºpw \S-
∂n-cp-∂p, XpS¿∂pw \S-°p-Ibpw sNøpw.

3.4 `ua-{]-h¿Ø-\-ß-fpsS h¿Ko-I-cWw (Classification of Earth

Processes)

`ua-{]-{In-b-Isf {][m-\-ambpw c≠mbn Xcw Xncn-®n-cn-°p-∂p.

1. _mly-`ua {]{In-b-Iƒ

2. B¥-c-`ua {]{In-b-Iƒ

`qan-bpsS C∂sØ BIr-Xn°v Imc-W-amb {]IrXn _e-ß-tfm-Spw _mlyhpw
B¥-cn-I-hp-amb hnhn[ {]h¿Ø-\-ß-tfmSpw `utam-]-cn-Xew \nc-¥-c-ambn
kº¿°-Øn-te¿s∏-Sp-∂p.  ̀ qan-bpsS C∂sØ cq]-Øn\v Imc-Wamb _mlyhpw
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B¥-cn-I-hp-amb {]{In-b-I-tfmSv `utam-]-cn-Xew \nc-¥-c-ambn {]Xn-I-cn-°p-∂p.
`qan-bpsS D]-cn-X-e-Øn-tem ]pdw-`m-K-ß-fntem am{Xw \S-∂p-h-cp∂ {]h¿Ø-\-
ß-fmWv _mly-{]-h¿Ø-\-ß-fpsS hn`m-K-Øn¬ Dƒs∏-SpØn ]T\-hn-j-b-am-°p-
∂-Xv.  F∂m¬ \ΩpsS \nco-£-W-ta-J-e-bv°-XoX-ambn `uam-¥¿`m-K-ß-fn¬
\S-°p∂ ]e-Xcw {]h¿Ø-\-ß-fmWv B¥-cnI {]h¿Ø-\-ßƒ F∂ hn`m-K-
Øn¬ Dƒs∏-Sp-∂Xv.  Cu `ua-{]-h¿Ø-\-ßƒ Cw•o-jn¬ bYm-{Iaw FIvtkm-
Po-\kv (exogenous) {]h¿Ø-\-ßƒ F∂pw F≥tUm-Po-\kv (endogenous)

{]h¿Ø-\-ßƒ F∂pw Adn-b-s∏-Sp-∂p.

Pe-a-fi-ew, hmbp-a-fi-ew, inem-a-fiew XpS-ßnbhbpsS ]c-kv]-c-k-º¿°
^e-am-bmWv ̀ utam-]-cn-X-e-Øn¬ ImW-s∏-Sp∂ hnhn[`qcq-]-ßƒ cq]w sIm≠n-
´p-≈-Xv.  ̀ qcq-]-ß-fpsS {]IrXw, Ah-bpsS D¬`hw F∂n-h-sb-°p-dn®p ]Tn-°p∂
`qssh-⁄m-\n-I-Øns‚ imJ "`qcq-]-imkv{Xw' AYhm "Pntbm-tam¿t^m-fPn'
F∂-dn-b-s∏-Sp-∂p.  ̀ qcq-]-ß-fpsS {]Ir-X-hpw Ah-bpsS cq]o-I-c-W-Øn\v Imc-W-
amb _mlyhpw B¥-cn-I-hp-amb `ua-{]-h¿Ø-\-ß-sf-°p-dn-®pamWv Cu imJ
apJy-ambpw hni-Ie\w sNøp-∂-Xv.

A.  _mly ̀ ua-{]-h¿Ø-\-ßƒ (External Earth Processes)

I.  \nav\o-I-cWw (Degradation or Denudation)

hnhn[ {]IrXn{]{In-b-Iƒ aptJ\ ̀ utam-]-cn-X-e-Ønse Db¿∂ {]tZ-i-ß-fpsS
Dbcw Ipd-bv°p-∂Xpw \nc-∏m-°n-sIm-≠p-h-cp∂Xpamb {]{In-b-bmWv \nav\o-I-c-
Ww.  {][m-\-s∏´ \nav\o-I-cW {]h¿Ø-\-ßƒ Xmsg ]dbp-∂-h-bm-Wv.

a)  A]-£-bw (Weathering)

b)  A]-c-Z-\w (Erosion)

a.  A]-£bw (Weathering)

`qan-bpsS D]-cn-X-e-Øn¬ ImW-s∏-Sp∂ ine-I-fpsS hnL-S-\-Øn\v Imc-WamIp∂
Xc-Øn¬ D]-cn-X-e-Øn-tem D]-cn-X-e-Øn-\-Sp-Ømtbm \S-°p∂ ̀ uXn-Ihpw cmko-
I-hpamb F√m {]h¿Ø-\-ßfpw "A]-£bw' F∂ hn`m-K-Øn¬s∏Sp-∂p.  A]-
£bw Hcp ÿmbn-bmb {]h¿Ø-\-am-Wv.  A]-£bw kw`-hn-°p-tºmƒ hnL-Sn-
°-s∏-´tXm cq]-am‰w kw`-hn-®tXm Bb inem-`m-K-ßƒ sXm´-SpØ ÿe-ß-fn-
te°v t\cnb Af-hn¬ ÿm\-am‰w sNø-s∏-Sp-∂p. as‰mcp Xc-Øn¬ ]d-™m¬,
A]-£bw kw`-hn-°p-tºmƒ inem-`m-K-ßƒ°v Imcy-amb ÿm\-N-e\w kw`-hn-
°p-∂n-√.

GsXmcp {]tZ-i-sØbpw I\w Ipd-™ Cf-Inb a¨X-cn-Iƒ°-Sn-bn-embn ImW-
s∏-Sp∂ Dd-®, Jcm-h-ÿ-bn-ep≈ inem-`m-KsØ amXr-ine (Bedrock) F∂p ]d-
bp-∂p.  A]-£-b-^-e-ambn s_Uvtdm-°n\v hnL-S\w kw`-hn®v BZyw dntKm-
enØpw (regolith) XpS¿∂v aÆpw cq]w sIm≈p-∂p.

s_Uvtdm-°n\p apI-fn-embn ImW-s∏-Sp∂ hyXykvX kz`m-h-Øn-ep≈ ]Zm¿Y-
ß-sf-sIm≠v \n¿an-°-s∏-´ Dd-∏p-Ip-d-™ ]mfn-bmWv Npcp-°-Øn¬ dntKm-enØv
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F∂-Xp-sIm≠v A¿Y-am-°p-∂-Xv.  dotKmkv F∂ {Ko°v ]Z-Øn-\¿Yw ]pX∏v
F∂pw entØmkv F∂ {Ko°v ]Z-Øn-\¿Yw I√v F∂p-am-Wv.

F√m Xc-Øn-ep-ap≈ inem-i-I-e-ßfpw A·n]¿∆X kvt^mS\ ^e-am-bp-≠m-
Ip∂ Nmcw, Aeq-hn-bw, kkym-h-in-jvS-ßƒ, aÆv apX-em-b-hbpw dntKm-en-Øn¬
ImW-s∏-Sp-∂p.  em‰-ssd‰v (sh´p-I-√v) A]-£-b-^-e-ambn cq]w sIm≈p∂ Hcp
inem]Zm¿Y-am-Wv.  CXv tIc-f-Øn¬ hfsc hym]-I-ambn ImW-s∏-Sp-∂p.  (Nn{Xw
3.3) Npcp-°-Øn¬ A]-c-Z-\-Øns‚ aps∂m-cp-°-sa∂ \ne-bn¬ inem-]Zm¿Y-ßƒ°v
kw`-hn-°p∂ hnL-S-\hpw cq]m-¥coIcWhpw A]-£bw F∂-t]-cn¬ Adn-b-
s∏-Sp-∂p. A]-£-b-hp-ambn Xmc-Xayw sNøp-tºmƒ A]-c-Z\w IqSp-X¬ Ne-\m-
fl-I-amb Hcp {]h¿Ø\w BWv.

b.  A]-c-Z-\w  (Erosion)

`ua-h-kvXp-°ƒ ̀ utam-]-cn-X-e-Øn¬ \n∂pw AS¿Øn am‰-s∏-Sp∂ {]{In-b-bmWv
A]-c-Z-\w.  D]-cn-X-e-Øn¬ \n∂pw th¿s]-´p-I-gn-™m¬ Pew, Im‰v apX-emb
{]Ir-Xn-am-[y-a-ß-fpsS klm-b-Øm¬ Ch a‰p
{]tZ-i-ß-fn-te°v ÿm\-am‰w sNø-s∏-Sp-∂p.
A]-c-Z\ {]h¿Ø\w ^e-h-Ømbn \S-Øp-
∂-Xn¬ Pew {][m-\-]-¶p-h-ln-°p-∂p.  hfsc
Ne-\m-fl-I-amb {]h¿Ø-\-am-I-bm¬ A]-c-
Z\ ^e-ambn `ua-h-kvXp-°ƒ D¬`-h-ÿm-
\-Øp-\n∂pw AI-e-ß-fn-te°v am‰-s∏-Sp-∂p.

Hgp-Ip∂ Pew, ag-Øp-≈n-Iƒ, Xnc-am-e-Iƒ,
`qK¿`-P-ew, lnam-\n-Iƒ, Im‰v apX-em-bh
kzm`m-hnIamb coXn-bn¬ A]-c-Z\sØ
klm-bn-°p∂ {][m-\-s∏´ Imc-I-ß-fmWv
(agents).  `ua-h-kvXp-°sf Ah th¿s]´
taJ-e-I-fn¬ \n∂pw Xmgv∂ {]tZ-i-ß-fn-
te°v hen-®p-am-‰p-∂-Xn-eqsS ̀ qKp-cpXzw (grav-

ity) A]-c-Z\ {]h¿Ø-\-ß-fn¬ {][m\ ]¶p-
h-ln-°p-∂p.  XpS¿∂v Ch Hgp-Ip∂ Pe-Øn-
s‚bpw Im‰v, lnam-\n-Iƒ apX-em-b-h-bp-sSbpw
{]h¿Ø-\-^-e-ambn A¥naambn kap-{Z-ß-
fn¬ FØn-t®-cp-∂p.  A]-c-Z-\-Øn\v klm-
bn-°p∂ LS-I-ßsf {][m-\-ambpw c≠mbn
Xcw Xncn-®n-cn-°p-∂p.

1. \njv{Inb A]-c-Z\ Imc-I-ßƒ (Passive agents of erosion)

2. k{Inb A]-c-Z\ Imc-I-ßƒ (Active agents of erosion)

Nn{Xw 3.3: em‰ssd‰v˛A]£bØns‚
Hcp D¬]∂w.
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\njv{Inb Imc-I-ßƒ `qKp-cpXzw (gravity)

k{Inb ImcI-ßƒ Hgp-Ip∂ Pew, Xnc-am-e-Iƒ, ag-Øp-≈n-
Iƒ, lnam-\n-Iƒ Im‰v apX-em-b-h.

(Nn{Xw 3.4) acp-`q-an-I-fn¬ ImW-s∏-Sp∂ Iq¨in-e-Iƒ Im‰ns‚ A]-c-Z\ ^e-
ambpw \Zo Xmgvhc-Iƒ Hgp-Ip∂ Pe-Øns‚ A]-c-Z\ ̂ e-ambpw cq]w-sIm-≈p∂
`qcq-]-ß-fm-Wv.

`ua-h-kvXp-°-fpsS `utam]cnXeØneqsS kw`hn°p∂ Ne\w Nne kµ¿`-ß-
fn¬ a\pjy \b-\-ßƒ°v AtKm-N-c-amb Xc-Øn¬ hfsc kmh-[m-\-Ønepw a‰v
Nne-t∏mƒ Ah \oßp∂ ]YsØ BsI \in-∏n-®p-sIm≠v hfsc thK-X-bnepw
\S-°m-dp≠v (DZm. Dcpƒs]m-´¬, {]f-bw).

hnhn[ ̀ qcq-]-ß-fp-sSbpw ̀ q{]-Ir-Xn-I-fp-sSbpw Dbcw Ipd-®p-sIm-≠p-h-cm≥ klm-
bn-°p∂ Xc-Øn-ep≈ F√m Zo¿L-Ime {]{In-b-I-sfbpw H∂m-bn-t®¿Øv sU\p-
tU-j≥ (denudation) F∂p ]d-bmw.  Nne kµ¿`-ß-fn¬ "sU\p-tU-j≥' F∂
]Zw "Un{K-tU-j\v' ]cym-bambn D]-tbm-Kn-®p-h-cp-∂p.  "Bh-c-WsØ C√m-Xm-
°pI' F∂¿Yw hcp∂ Cu ]Zw `qhn⁄m-\ob-Øn¬ `utam-]-cn-Xe inem-i-I-
e-ßsf \o°w sNøp∂ {]h¿Ø-\sØ kqNn-∏n-°m≥ D]-tbm-Kn-®p-h-cp-∂p.

II   D∂-Xo-I-cWw (Aggradation or Deposition)

Hcp {]tZ-iØv A]-c-Z\w \S-°p-∂-Xns‚ ^e-ambn cq]w sIm≈p∂ Ah-km-Z-
ßƒ Im‰v, Pew, lnam-\n-Iƒ apX-em-b-h-bpsS {]h¿Ø\w hgn kwh-l\w sNø-
s∏´v as‰mcp {]tZ-iØv \nt£-]n-°-s∏-Sp∂ {]{Inb \nt£-]Ww (deposition)

F∂-dn-b-s∏-Sp∂p.  Im‰v, Pew, Xnc-am-e-Iƒ, lnam-\n-Iƒ, `qKp-cpXzw F∂nh hgn
Hcp ÿe-Øp -\n∂pw as‰mcp ÿe-tØ°v kwh-l\w sNø-s∏-Sp∂ ]Zm¿Y-
ßsf s]mXp-hmbn Ah-kmZw (sediment) F∂ ]Z-ap-]-tbm-Kn®v kqNn-∏n-°p-∂p.

Nn{Xw 3.4 (a)Iq¨ine ̨  Im‰ns‚

A]-c-Z\ {]h¿Ø\w hgn

Nn{Xw 3.4 (b)\Zo-Xmgvhc-Iƒ ̨  Hgp-Ip∂

Pe-Øns‚ A]-c-Z\ {]h¿Ø\w hgn
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Ime-{I-ta-W, A\p-Iq-e-km-l-N-cy-ß-fn¬, CØcw Ah-km-Z-ßƒ IqSn-t®¿∂v
Dd-∏p≈ Ah-km-Z-in-e-Iƒ (sedimentary rocks) cq]w sIm≈p-∂p.

ine-I-fn¬ \n∂pw cq]w sIm≈p∂ s]_nƒkv (pebbles), km‚ v (sand), kn¬‰v
(silt), t¢ (clay) apX-em-bh Nne kµ¿`-ß-fn¬ A]-c-Z-\-Øn\v klm-bn-°p∂
Pew, Im‰v, apX-em-b-h-bn-eqsS bm{¥n-I-ambn kwh-l\w sNø-s∏-Sp-∂p.  a‰p
Nne kµ¿`-ß-fn¬ Pe-Øn-¬ ebn-∏n®v inem{Zhyßƒ \o°w sNø-s∏-Sp-∂p.
Cu {]h¿Ø\w kwe-b-\w (solution)  F∂-dn-b-s∏-Sp-∂p.  Hgp-Ip∂ Pew, Im‰v,
lnam-\n-Iƒ, Xnc-am-e-Iƒ apX-em-b-hbv°v inem-i-I-e-ßsf hln-®p-sIm-≠p-t]m-
Iphm-\p≈ Du¿Pw \jvS-s∏-Sp-tºm-gmWv bm{¥n-I-ambn \o°w sNø-s∏-Sp∂ Cu
]Zm¿Y-ßƒ \nt£]n-°-s∏-Sp-∂-Xv.

C{]-Imcw Ah-km-Z-ßƒ H∂n-\p-ap-I-fn¬ H∂mbn ASp-°p-I-fmbn \nt£-]n-°-
s∏-Sp-tºmƒ `q{]-Xew Iptd-s»-bmbn Db¿∂p-h-cp-∂p.  Ah-km-Z-ßƒ ]mfn-I-
fmbn \nt£-]n-°-s∏-Sp-∂-Xn-eqsS `utam-]-cn-Xew Db¿∂p-b¿∂v hcp∂ {]{In-
bsb `qssh-⁄m-\n-I-Øn¬ D∂-Xo-I-cWw F∂v ]d-bp-∂p.

A]-£-b-Øn-s‚bpw A]-c-Z-\-Øn-s‚bpw Iq´mb {]h¿Ø-\-Øn-eqsS `qan-bpsS
D]-cn-Xew \nc-∏m-°-s∏-Sp∂ {]h¿Ø\w \nav\o-I-c-Ww (degradation) F∂-dn-b-
s∏-Sp-∂p.  Ah-km-Z-ßƒ ]mfn-I-fmbn \nt£-]n-°-s∏´v `qan-bpsS D]-cn-Xew
Db¿∂p-h-cp∂ {]{Inb D∂-Xo-I-c-Ww (aggradaion)  F∂-dn-b-s∏-Sp∂p.  Cu c≠p
{]h¿Ø-\-ß-sfbpw Hcp-an®v kao-I-c-Ww (gradation) F∂v ]d-bp-∂p.  Npcp-°-
Øn¬, \nav\oIcWw, D∂XoIcWw F∂n-h-bpsS kwbp‡ {]h¿Ø-\-̂ -e-ambn
`qan-bpsS D]-cn-Xew Db¿® XmgvN-bn-√msX ka-ambn am‰-s∏-Sp∂ {]{In-b-bmWv
kao-I-c-Ww (gradation).

B.  B¥-cn-I-̀ u-a{]-h¿Ø-\-ßƒ (Internal Earth Processes)

B¥-cnI`ua-{]-h¿Ø-\-ßsf {][m-\-ambpw aq∂mbn Xncn-®n-cn-°p-∂p.

I  hncq]W {]{In-b (Diastrophism / Earth movements)

`uam-¥-c-̀ m-K-Øp-\n-∂p≈ _e-ßƒ°p hnt[b-ambn ̀ qh¬°-Øn\p kw -̀hn-°p∂
F√m-hn-[-Øn-ep≈ Ne-\-ßfpw hncq]W {]{Inb F∂ hn`m-K-Øn¬s∏Sp-∂p.
kap-{Z-X-S-ß-fpsS cq]o-I-c-Ww, h≥I-c-Iƒ, ]oT-`q-an-Iƒ, ]¿∆-X-\n-c-Iƒ apX-em-
b-h-bpsS cq]o-I-c-W-Øn\p Imc-W-amb `ua-N-e-\-ßƒ F∂nh Cu hn`m-K-
Øn¬s∏-Sp-∂p.  ]¿∆X cq]oI-cW {]h¿Ø-\-ßfpw Ic-`m-K-ß-fp-tStbm kap-{Z-
X-S-ß-fp-tStbm Db¿® ˛ XmgvN-Ifpw hncq]W {]{In-b-bpsS `mK-am-Wv.

`qh¬°-̀ m-K-Øns‚ am‰-ßƒ°p Imc-Wam-Ip∂ B¥-cnI ̀ ua-{]-h¿Ø-\-ß-fmWv
hncq-]-W-{]-{Inb F∂v s]mXp-hn¬ Adn-b-s∏-Sp-∂-Xv.  ChnsS ̀ qh¬°-`mKw Ne-
\-hn-t[-b-am-Ip-I-tbm, Db¿Ø-s∏-Sp-Itbm ]pXp-Xmbn \n¿an-°-s∏-Sp-Itbm sNøp-
∂p.  sSIvtSm-Wnkw (tectonism) F∂ ]Zhpw hym]-I-ambn hncq]Ww F∂ ]Z-
Øn\v ]I-c-ambn D]-tbm-Kn-°-s∏-Sp-∂p. Xmsg X∂n-cn-°p∂ Nn{X-ßƒ {i≤-
tbmsS \nco-£n-°pI (Nn{Xw 3.5). inem-]m-fn-I-fnse hnhn[ BIr-Xn-I-sf-°p-
dn®pw Ah AØ-c-Øn¬ Zriy-am-Im≥ Imc-W-amb kml-N-cy-sØ-°p-dn®pw \nß-
fpsS A`n-{]mbw ]d-bp-I.
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hncq]W {]h¿Ø\ßsf c≠mbn Xncn®ncn°p∂p

F)Hmtdm-P\n (Orogeny or orogenic processes):˛  `qh¬°-Ønse inem-]m-fn-
Iƒ°v cq]-am‰w kw`-hn®v D∂X ]¿∆-X-ßƒ cq]w sIm≈p∂ {]h¿Ø-\-
ßƒ Hmtdm-P\n AYhm ]¿∆Xcq]o-I-cW {]{Inb F∂-dn-b-s∏-Sp-∂p.

_n)  F∏n-tdm-P\n (Epeirogeny or epeirogenic processes):- `qh¬°-Øns‚
Xmc-X-tay\ henb Hcp taJ-e, {]tXy-In®pw h≥I-c-I-fpsS ÿnc-X-bp≈
B¥-cn-I-̀ m-K-ßƒ (craton) Hcp-an®v apI-fn-te°v Db¿Ø-s∏-Sp∂ {]{Inb F∏n-
tdm-P\n F∂-dn-b-s∏-Sp-∂p.  `qh¬°-Øns‚ henb Hcp taJe hfsc kmh-
Im-i-Øn¬ D∞m-]-\-Øn\v hnt[-b-am-Ip∂ {]h¿Ø-\-am-WnXv.

F _n
)

kn Un

Nn{Xw 3.5: F, _n, kn, Un ˛ hncq]W {]{Inb hgn cq]s∏Sp∂ aS°v
inem]mfnIƒ
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II amKvam‰nkw (Magmatism) ˛  {Zh-inem {]{Inb

am‹bpsS cq]o-I-c-Ww, AXns‚ apI-fn-te-°p≈ {]bmWw, `utam-]-cn-X-e-Øn-
seØn Jcm-hÿ {]m]n-°¬ apX-emb {]h¿Ø-\-ß-fn-eqsS Bt·b ine-
Iƒ cq]w sIm≈p∂ {]h¿Ø\w amKvam‰nkw F∂-dn-b-s∏-Sp-∂p.  apºp-≠m-bn-
cp∂ ine-I-fn-te-°p≈ amKvabpsS \pg-™p-I-b-‰hpw Jco-̀ -h-\hpw XpS¿∂v ̀ utam-
]-cn-X-e-Ønte°p≈ emh-bpsS {]hm-lhpw CXn¬ Dƒs∏-Sp-∂p.

III Imbm-¥-co-I-cWw (Metamorphism)

Db¿∂ Xm]w, a¿±w cmk-i-‡n-bp≈ {Zmh-I-ßƒ F∂n-h-bpsS Hcp-an-®p≈
{]h¿Ø\-^-e-ambn \ne-hn-ep-≠m-bn-cp∂ ine-Iƒ°v Jcm-h-ÿ-bn¬Øs∂
B¥-cn-I-ambn am‰w kw`-hn-°p-Ibpw XnI®pw hyXy-kvX-amb ]pXnb ine-Iƒ
cq]w sIm≈p-Ibpw sNøp∂ {]{Inb Imbm-¥-co-I-cWw F∂-dn-bs∏-Sp-∂p.
ChnsS [mXp-°-fpsS {Iao-I-c-W-Ønepw LS-\-bnepw {]I-S-amb am‰w kw`-hn-
°p-∂p.

]T\]ptcm-KXn ]cn-tim-[n°mw

1. F¥p-sIm-≠mWv am‹m-‰nkw Hcp B¥-cnI {]h¿Ø-\-am-sW∂v
]d-bp-∂Xv?

2. `ua {]h¿Ø-\-ßƒ a\- n-em-°p-∂-Xn\v hyqlw k¶¬]-Øns‚
{]m[m-\y-sa-¥mWv?

3. _mly-PmX `ua {]{In-b-Iƒ /{]h¿Ø-\-ßƒ F∂m¬ F¥v?

3.5.  A]-£bw (Weathering)

`utam-]-cn-X-e-Øntem D]-cn-X-e-Øn-\-SpØ taJ-e-I-fn¬ht®m [mXp-°fpw ine-
Ifpw hnL-S-\-Øn\pw cmk]cn-h¿Ø-\-ßƒ°pw hnt[-b-am-hp-Ibpw `utam-]-cn-
X-e-Ønse kml-N-cy-ß-fn¬ Xmc-X-tay\ IqSp-X¬ ÿnc-X-bp≈ hkvXp-°-fmbn
amdp-Ibpw sNøp∂ {]h¿Ø\w A]-£bw F∂-dn-b-s∏-Sp-∂p.  hmbp afi-ew,
Peafi-ew, inemafiew apX-em-b-h-bpsS kº¿°apJ-ß-fn¬ h®v kw`-hn-
°p∂ Cu am‰-ßƒ kº¿°apJ {]{Inb (Interface phenomenon) bmbn ]cn-K-
Wn-°m-hp-∂-XmWv.

A]-£bw F∂ ]Zw \nßƒ°v CXn-t\m-SIw ]cn-Nn-X-am-sW-¶nepw Cu {]{In-
b-bpsS A\-¥-c-̂ -e-ßsf°pdn®v Xo¿Øpw t_m[-hm-∑m-cm-IW-sa-∂n-√.  ̀ utam-
]-cn-X-e-Øn¬ ImW-s∏-Sp∂ ine-Iƒ an°-hbpw cq]wsIm≠Xv D]-cn-X-e-Øn¬
\n∂pw hyXykvX Bg-ß-fn-em-bn-´m-Wv.  am{X-hp-a√, ine-Iƒ cq]w sIm≠ Bg-
ta-dnb taJ-e-I-fnse Xm]-\n-e, a¿±w, cmk-]-c-amb kml-N-cy-ßƒ apX-em-bh
`utam-]-cn-X-e-Øn¬ \n∂pw XnI®pw hyXy-kvX-hpam-Wv.  hnhn[ ̀ ua-{]-h¿Ø-\-
ß-fpsS ^e-ambn Cu ine-Iƒ D]-cn-X-e-Øn-te°v FØ-s∏-Sp-tºmƒ amdnb
kml-N-cy-ß-fp-ambn s]mcp-Ø-s∏-Sm-\m-hmsX AØcw ine-Ifnse ]Zm¿∞-ßƒ
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Aÿn-c-am-hp-Ibpw sNøp-∂p.  `qan-bpsS D]-cn-X-e-Øn¬ \ne-\n¬°p∂ ]pXnb
kml-N-cy-ßtfmSp≈ ine-I-fpsS {]Xn-{]-h¿Ø-\-am-Wv Npcp-°-Øn¬ A]-£bw
F∂-dn-b-s∏-Sp-∂-Xv.  A]-£-b-Øns‚ tXmXv A]-£-b-Øn\v hnt[-b-am-Ip∂
`ua-h-kvXp-°-fpsS cmk-L-S-\-tbbpw Ahbv°v amdp∂ ]cn-X-ÿn-Xn-bp-ambn s]mcp-
Ø-s∏-Sm-\p≈ Ign-hn-t\bpw B{i-bn-®n-cn-°p-∂p.

A]-£bØn\v hnt[-b-am-Ip-tºmƒ ine-Iƒ°v ̀ uXn-Ihpw cmk]c-hp-amb hnL-
S\w kw -̀hn-°p-Ibpw ]cn-WnX D¬]-∂-ßƒ Ahn-sS-Øs∂ ASn-™p-Iq-Sp-Ibpw
sNøp-∂p.  A]-£bw kw`-hn-°p-tºmƒ ZrVX-Iq-Snb ine-Iƒ Xmc-X-tay\
sNdpXpw arZp-Xz-ap-≈-Xp-ambn amdp-Ibpw Cu am‰w A]-c-Z-\-Øn\v IqSp-X¬ klm-
b-I-am-Ip-Ibpw sNøp-∂p.  A]-c-Z-\-Øns‚ ASpØ L -́Øn\pw kwhl-\-Øn\pw
D≈ aps∂m-cp-°sa∂ \ne-bn-emWv A]-£bw F∂ Ah-ÿsb IW-°m-
t°≠Xv.  ine-Iƒ Dƒs°m≈p∂ [mXp-°ƒ°v A]-£bw kw`-hn-°p-∂-Xn-
eqsS ]pXnb D¬∏-∂-ßƒ cq]w sIm≈p-∂p.  aÆns‚ D¬`h-Øn\v A]-£bw
Ahiyw \S-t°-≠- Hcp {]{In-b-bmWv.  A\p-Iq-e-km-l-N-cy-ß-fn¬ A]£bw
aqe-ap-≠m-Ip∂ D¬]-∂-ß-fn¬ \n∂pw ^e-`q-bn-jvT-amb aÆv cq]w sIm≈m-
dp≠v.  Nne kµ¿`-ß-fn¬ A]-£-b-Øns‚ ^e-ambn hmWnPy {]m[m-\y-ap≈
\nt£-]-ßfpw cq]w sIm≈m-dp≠v (DZm:˛ t_mIvssk‰v - Aeq-an-\n-b-Øns‚
Abn-cv)

{]Ir-Xn-Z-Ø-amb hkvXp-°ƒ am{X-a√ A]-£-b-Øn\v hnt[-b-am-Ip-∂X,v ̀ utam-
]-cn-X-e-Ønse GXv hkvXphpw ]cn-ÿn-Xn-tbmSp ImWn-°p∂ {]Xn-{]-h¿Ø-
\sØ A]-£-b-Øns‚ ]cn-[n-bn¬ Dƒs∏-Sp-Øm-hp-∂-Xm-Wv.  `utam-]-cn-X-e-
Øn¬ ImW-s∏-Sp∂ a\p-jy-\n¿an-X-amb F√m hkvXp-°fpw A]-£-b-Øns‚
AS-bm-f-ßƒ {]I-Sn-∏n-°p-∂p.  sI´n-S-ß-fpsS \n¿Ωm-W-Øn-\p-]-tbm-Kn-°p∂
I√p-Iƒ, aXn-ep-Iƒ°v Dd∏p \¬Ip-∂-Xn-\p-]-tbm-Kn-°p∂ kna‚ v t]mep≈ hkvXp-
°ƒ, sI´n-S-ß-fpsS s]bn‚p-Iƒ F∂nh {Zhn-°p-∂Xv, Ccp-ºv, Ão¬ apX-em-bh
Xpcp-ºp-]n-Sn-°p-∂-Xv, teml-h-kvXp-°-fpsS Xnf°w \jvS-s∏-Sp-∂Xv apX-em-bh
A]-£-b-Øn\v Nne DZm-l-c-W-ß-fm-Wv.  A]£bw hgn kw`-hn-°p∂ CØcw
hn]-co-X-am-‰-ßsf sNdp-°p-∂-Xn-\p-th-≠n-bp≈ imkv{Xob am¿K-ßƒ C∂v hym]-
I-ambn D]-tbm-Kn-®p-sIm-≠n-cn-°p-∂p.  DZm-l-c-W-Øn\v Ccp-ºp-h-kvXp-°ƒ BZyw
Xs∂ A]-£-b-Øn\v hnt[-b-am°n Ah-bv°p-ta¬ Atb¨ HmIvssk-Uns‚
Hcp IhNw Xo¿°p-∂p.  Bb-Xn-\m¬ Ah ]n∂oSv HmIvkn-tU-j\v hnt[-b-am-Ip-
∂n√.  Aep-an-\n-bw, t{Imanbw apX-em-bh CØ-c-Øn¬ kzm`m-hn-I-am-bn-Øs∂
kwc-£W]Sew cq]w sIm≈p∂ teml-ß-fmWv.

A]-£-bsØ {][m-\-ambpw c≠mbn Xncn-®n-cn-°p-∂p.

1. `uXnIm]-£bw (Physical Weathering)

henb inem-`m-K-ßƒ XI¿∂p sNdnb IjW-ß-fm-Ip-∂ {]{In-b-bm-WnXv.
ChnsS A]-£-b-hn-t[-b-am-Ip∂ hkvXp-hn\v Hcp Xc-Øn-ep≈ cmk-am-‰hpw kw -̀
hn-°p-∂n-√. ̀ uXnI A]-£-bw _e-IrX A]-£-b-sa∂pw (mechanical weathering),

hnL-S-\-sa∂pw (disintegration) Adn-b-s∏-Sp-∂p≠v.
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hnhn[Xcw `uXnIm]-£-b-ßƒ (Types of Physical Weathering)

(F) a¿± eL-qI-c-W-Øn-eqsSbp≈ A]-£bw (Weathering due to pres-

sure release)

`qan-bpsS Bg-ta-dnb taJ-e-I-fn¬ ImW-s∏-Sp∂ inem-`m-K-ßƒ°v apI-fn-ep≈
]Zm¿Y-ßƒ \o°w sNø-s∏-Sp-∂-Xns‚ ^e-ambn AhnsS a¿±w Ipd-bp-Ibpw

2.  cmkn-Im-]-£bw (Chemical weathering)

cmk-{]-h¿Ø-\-^-e-ambn `uahkvXp-°ƒ°v kw`-hn-°p∂ cmknItimj-Ww
(Po¿Æ\w, Aen-™p-tN-c¬ apX-em-b-h) cmknI A]-£bw F∂v Adn-b-s∏-Sp-
∂p.  CXn¬ cmk-am‰w kw`-hn-°p-Ibpw A]-£-b-Øn\v hnt[-b-am-Ip-Ibpw
sNøp∂ hkvXp-hn¬ \n∂v ]pXnb D¬]-∂-ßƒ cq]w sIm≈p-∂p.

3.5.1 `uXnIm]-£bw (Physical weathering)

_mly `ua{]h¿Ø-\-ß-fn-eqsS ine-Iƒ s]m´p∂XmWv `uXnIm]-£bw
F∂Xv CXn-t\m-SIw \Ωƒ N¿® sNbvXp-I-gn-™p.  ChnsS ine-I-fpsS cmk-L-
S-\bv°v Hcp am‰hpw kw`-hn-°p-∂n-√.  hen-∏-ta-dnb ine-I-fn¬ \n∂v sNdnb
inem-i-I-e-ßƒ cq]w sIm≈pI am{X-amWv `uXn-Im-]-£-b-Øn¬ kw`-hn-°p-
∂Xv.  `uXnIm]-£bw kw`-hn-°p-tºmƒ ine-Iƒ IqSp-X¬ sNdp-Xm-hp-Ibpw
AXp-hgn A]-c-Z-\-Øn\pw cmknIm]-£-b-Øn\pw IqSp-X¬ klm-b-I-cam-hp-Ibpw
sNøp-∂p.  `uXnIm]-£-b-Øn\v Imc-W-am-Ip∂ Nne _e-ßƒ B ine-bv°p-
≈n¬ \n∂pw cq]-s∏-Sptºmƒ a‰v NneXv B ine-bv°p-ta¬ _mly-ambn {]h¿Øn-
°p-∂p.

Hcp hkvXp IqSp-X¬ sNdp-Xm-Ip-t¥mdpw AXns‚ D]-cn-Xe hnkvXo¿Æw IqSp-
Ibpw (XXv^-e-ambn D]-cn-Xew IqSp-X-embn A¥-co-£-hp-ambn kº¿°-Øn-
te¿s∏-Sp-Ibpw sNøp∂p)  AXp-hgn Xmt]m-¿P ssIam‰w h¿≤n-°p-Ibpw cmk-
{]-h¿Ø-\-ßƒ henb tXmXn¬ \S-°p-Ibpw sNøp∂p.  Xmsg sImSp-Øn-cn-
°p∂ {Km^n¬ 1 sk.ao. hi-ß-tfmSv IqSnb Hcp Iyq_v 4, 8, 64 F∂n-ßs\ Hcp
t]mse-bp≈ IjW-ß-fm-°p-tºmƒ D]-cn-Xe hnkvXo¿Æw IqSp-∂Xv a\- n-em-
°m≥ km[n-°p-∂p.

Nn{Xw 3.6 : hnLS\w D]cnXe hnkvXo¿ÆØn¬ hcpØp∂ am‰w
hniZoIcn°p∂ {Km v̂
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B ine hnI-kn-°p-Ibpw sNøp-∂p.
(Nn{Xw 3.7 A&B \nco£n®v GXv Xcw
am‰ßfmWv \S°p∂sX∂v
I≠p]nSn°pI)

C{]-Imcw Bg-ß-fn¬ ÿnXn
sNøp∂ Hcp ine kmh-Imiw A]-
c-Z\-Øn\v hnt[bamIp-tºmƒ `mc
eLq-I-cWw (unloading) kw -̀hn-°p-
Ibpw (apIƒ ̀ mKw \o°w sNø-s∏-
Sp-I-bpw) B ine jo‰nMvv tPmbn‚p-
Ifn-eqsS AS¿∂v amdp-Ibpw sNøp-
∂p.  CØ-c-Øn¬ ̀ mc eLqI-cWw
`uXnI A]-£-b-Øn\v Imc-W-am-
Ip-∂p.  Hcp Izmdn-bn¬ \n∂v apIƒ
`mKsØ ine-Iƒ \o°w sNø-s∏-
Sp-tºmƒ CØcw A]-£bw kw`-
hn-°p-∂p.

`qcn-̀ mKw Bt·bine-Ifpw Imbm-¥-cnX ine-Ifpw cq]-s∏-Sp∂Xv ̀ qan-bpsS Bg-
ta-dnb taJ-e-I-fn¬ henb Xm] ˛ a¿± ]cn-ÿn-Xn-bn-em-Wv.  A]-c-Z\ ^e-ambn
Cu ine-Iƒ kmh-Im-i-Øn¬ `utam-]-cn-X-e-Øn-te°v Db¿Ø-s∏-Sp-Ibpw Ah-
bv°p-ta¬ A\p-`-h-s∏-Sp∂ a¿±w Ipd™p hcn-Ibpw sNøp-∂p.  X¬^-e-ambn
Cu ine-Iƒ `utam-]-cn-X-e-Øn-te°v hnI-kn-°p-Ibpw `ua-{]-X-e-Øn\v kam-¥-
c-ambn Xnc›o\ Xe-Øn¬ hn≈-ep-Iƒ cq]-s∏-Sp-Ibpw sNøp-∂p.  `utam-]-cn-X-
e-Øn-te°v IqSpX¬ ASp-°pt¥mdpw hn≈-ep-I-fpsS FÆw h¿[-n°p-Ibpw Cu
hn≈-ep-I-fn-eqsS Ime-{I-taW ine-bpsS apIƒ`mKw AS¿∂p-am-dp-Ibpw sNøp-
∂p.  Cu {]h¿Ø\w inem-kvX-c-hn-L-S\w (exfoliation) F∂-dn-b-s∏-Sp-∂p.

inem-kvX-c-hn-L-S-\w (Exfoliation)

X∂n-cn-°p∂ Nn{X-Øn¬ ine-IfpsS {]X-e-Øns‚ kz`mhw \nco-£n-°p-I. (Nn{Xw
3.8). ine-I-fpsS D]-cn-Xew ]mfn-I-fmbn AS¿∂p-am-dp-∂-Xn\v Imc-W-amb {]h¿Ø-
\-ßƒ Fs¥-√m-amWv?  `mc-e-LqI-c-W-Øns‚ ^e-ambn {Kmss\‰v ine-I-fpsS
D]-cn-Xew jo‰p-I-fmbn AS¿∂p amdn-bn-cn-°p-∂Xv Nn{X-Øn¬ \nco-£n-°p-I.
henb πqt´m-Wp-I-fp-sSbpw (D]-cn-X-e-Øn\v hfsc Xmsg-bmbn cq]w sIm≈p∂
Bt·b ine-Iƒ) Imbm-¥-cnX ine-I-fp-sSbpw apIƒ`mKw ̀ utam-]-cn-X-e-Øn\p
kam-¥-c-amtbm ]¿∆-X-km\p-°-fpsS apIƒ`m-K-Øn\p kam-¥-c-amtbm AS¿∂p-
am-dp∂ {]h¿Ø\w inemkvX-c-hn-L-S\w F∂-dn-b-s∏-Sp-∂p.  {Kmss\‰v ine-I-
fpsS apI-ƒ`mKw C{]-Imcw henb …m_p-I-fmbn AS¿∂p-am-dp∂ {]h¿Ø\w
"jo‰nMv' (sheeting) F∂-t]-cnepw Adn-b-s∏-Sp-∂p.  A]-£b {]{In-bbpsS `mK-
ambn Hcp Bt·bine-bn-tem- Im-bm-¥-cn -X-in-e-bntem G‰hpw BZyw
D≠m-Ip∂ hn≈-ep-Iƒ  "`mc-e-Lq-I-cWw' (‘unloading’) F∂ {]h¿Ø-\-Øns‚
^e-ambn cq]w sIm≈p-∂-h-bmWv.

Nn{Xw 3.7  ineIfnse a¿±eLqIcW {]{Inb
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_n) Xm]-hy-Xn-bm\ ^e-am-bp≈ A]-£bw (Weathering due to thermal

expansion and contraction of rocks)

kqcy-c-ivan-Iƒ h∂p-]-Xn-°p-∂-Xns‚ ̂ e-ambn ̀ qan-bpsS D]-cn-X-e-Øn-ep≈ ine-
I-fpsS Dujvamhv h¿[n-°p-Ibpw Ah kmhIm-i-Øn¬ hnL-Sn-°p-∂-Xn\v Imc-
W-am-Ip-Ibpw sNøp-∂p.  Cu {]{Inb kuc-X-]-\w (insolation) F∂mWv Adn-b-
s∏-Sp-∂-Xv.  Dujvam-hnse hyXn-bm\w ImcWw ine-Iƒ ]I¬k-a-b-ß-fn¬ hnI-
kn-°p-Ibpw cm{Xn-Im-e-ß-fn¬ kt¶m-Nn-°p-Ibpw sNøp-∂p.  X¬^-e-ambn ine-
Iƒ `uXn-I-amb A]-£-b-Øn\v hnt[-b-am-Ip∂ {]h¿Ø\w ku-c-X-]\ A]-
£bw (insolation weathering) F∂-dn-b-s∏-Sp-∂p.

ine-Iƒ Xm]Nm-e-IX (thermal conduction) hfsc Ipd™-h-bm-Wv.  Xm]sØ
ISØn hnSm-\p≈ Ignhv Ipd-hm-b-Xp-sIm≠v B¥-cnI `mK-ßsf At]-£n®v

Nn{Xw 3.8 : intem]cnXew ]mfnIfmbn AS¿∂v amdp∂p

ine-I-fpsS _mly-`mKw hfsc s]s´∂v Xs∂ NqSp ]nSn-°p-Ibpw hnI-kn-°p-
Ibpw sNøp-∂p.  cm{Xnbnepw ]I-ep-ap≈ Dujvam-hns‚ hyXn-bm\a\p-k-cn®v
ine-Iƒ \nc-¥-c-ambn kt¶mN hnIm-k-ßƒ°v hnt[-b-am-hp-Ibpw X¬^-e-ambn
ine-I-fpsS B¥-cn-I-`m-K-ßsf At]-£n®v _mly-`m-K-ßƒ IqSp-X¬ hnI-kn-
°p-Ibpw kt¶m-Nn-°p-Ibpw sNøp-∂p.  {ItaW ine-I-fn¬ kΩ¿±w cq]-s∏-Sp-
Ibpw Ah ]mfn-I-fmbn AS¿∂p amdp-Ibpw sNøp-∂p.

kucX]\ A]-£-b-Øn¬ (insolation weathering) ine-I-fn¬ AS-ßn-bn-cn-°p∂
[mXp-°-fpsS \ndhpw {][m\ ]¶p-h-ln-°p-∂p.  Cfw \nd-Øn-ep≈ [mXp-°sf
At]-£n®v Ccp≠ \nd-Øn-ep≈ [mXp-°ƒ°v hnI-kn°p-hm-\p≈ Ignhv IqSp-X-
em-b-Xp-sIm≠v AØcw [mXp-°ƒ IqSp-X-em-bp≈ ine-Iƒ Xmc-X-tay\ IqSp-
X¬ hnImkw {]m]n-°p-∂p.  Bb-Xn-\m¬ hyXykvX \nd-Øn-ep≈ [mXp-°-
fm¬ \n¿an-X-amb ine-I-fn¬ \nd-hy-Xn-bm\w IqSp-X-ep≈ [mXp-°ƒ ASp-Ø-
SpØv hcp-tºmƒ Ah-bpsS AXn-cp-Iƒ hn≠pIod-en\v hnt[-b-am-Ip-∂p.  AXp-
t]mse Xs∂ Xm]-\n-e-bn-ep≈ hyXn-bm\a\p-k-cn®v hyXykvX [mXp-°-fpsS
Xm]ob hnIm-k-Øns‚ tXmXpw hn`n∂-am-bn-cn-°pw.  CXpw ine-I-fnse [mXp-
°-fpsS sshhn-[y-Øn-\-\p-kr-X-ambn inemhnL-S-\-Øn\v CS-bm-°p-∂p.
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acp{]tZ-i-ß-fn¬ ]I¬ ka-b-ß-fn¬ D]-cn-Xe hkvXp-°ƒ hfsc s]s´∂v
NqSv ]nSn-°p-Ibpw sNdnb tXmXn¬ hnI-kn-°p-Ibpw sNøp-∂p.  cm{Xn Ime-ß-
fn¬ Dujvamhv \∂mbn Ipd-bp-Ibpw ine XWpØv Npcp-ßp-Ibpw sNøp-∂p.
NqSp ]nSn-°p-tºm-gp≈ hnIm-khpw XWp-°p-tºm-gp≈ kt¶m-Nhpw ine-Iƒ hnL-
Sn-°p-hm≥ CS-bm-°p-∂p.

kn)  lna-Io-e\w (Frost Wedging)

{Zmh-Im-h-ÿ-bn-ep≈ Pew XWpØv Jcm-hÿ {]m]n-°p-tºmƒ AXns‚ hym]vXw
9% IqSp-∂p.  XWpØ Imem-h-ÿ-bp≈ {[ph {]tZ-i-ßƒ, Db¿∂ ]¿∆X
inJ-c-ßƒ F∂n-hn-S-ß-fn¬ ine-I-fnse hn≈-ep-I-fnepw s]m´-ep-I-fnepw ImW-
s∏-Sp∂ Pemwiw XWpØv Jcm-hÿ
{]m]n-°p-tºmƒ hym]vXw IqSp-∂Xv ine-
Iƒ hnL-Sn-°p-hm≥ Imc-W-am-Ip-∂p.

CØcw {]tZ-i-ß-fn¬ Jcm-hÿ {]m]n®
Pew ine-I-fnse hn≈-ep-Iƒ°n-cph-ihpw
a¿±w sNep-Øp-∂p.  XpS¿∂v hn≈-ep-I-
fpsS Bgw h¿[n-°p-∂p.  XpS¿®-bmbn
Cu {]h¿Ø\w \S-°p-∂-Xns‚ ̂ e-ambn

hn≈-ep-Iƒ hep-Xm-Ip-Ibpw ine-Iƒ s]m-´p-Ibpw sNøp-∂p.  Cu {]h¿Ø\w
lna-Io-e\w (frost wedging) F∂-dn-b-s∏-Sp-∂p.

3.5.2 cmkn-Im-]-£bw (Chemical Weathering)

hnhn[ cmk-{]-h¿Ø-\ß-fpsS ̂ e-ambn ine-Iƒ°v (inem-]-Zm¿Y-ßƒ°v) kw -̀
hn-°p∂ A]-£-b-amWv cmkn-Im-]-£bw.  `uXnIm]-£bw hgn ine-I-fpsS
BIr-Xn-bnepw hep-∏-Øn-ep-amWv ]cn-h¿Ø\w kw`-hn-°p-∂sX-¶n¬ cmkn-Im-
]-£bw ine-I-fnse J\n-Pß-fpsS [mXp-L-S-\-bn¬ henb hyXn-bm\w hcp-
Øp-∂p.  cmknIm-]-£bw hgn ine-I-fnse J\n-P-ßƒ°v cmk-L-S-\-bn¬ am‰w
hcn-Itbm ]p\¿{I-ao-I-cWw \S-°p-Itbm sNøp-∂p.

`uam-¥¿`mKØv Db¿∂ Xm]-Ønepw a¿±-Ønepw Pe-Øn-t‚bpw HmIvkn-P-t‚bpw
Akm-∂n-[y-Øn¬ cq]w sIm≈p∂ ine-I-fnse J\n-P-ßƒ ta¬ ]d™ ]cn-
ÿn-Xn-bn¬ k¥penXmh-ÿbn-em-bn-cn-°pw.  F∂m¬ `qan-bpsS D]-cn-X-e-Øn-
te°v am‰-s∏-Sp∂ CØcw [mXp-°ƒ cmk-]-c-ambn Aÿn-c-am-hp-Ibpw AXp--
hgn thK-Øn¬ A]-£-b-Øn\v hnt[-b-am-Ip-Ibpw sNøp-∂p. (AtX kabw

Nn{Xw 3.9 lna-Io-e\w

Pew Dd®v
Jca™v
BIp∂p

Pew \nd™
hn≈¬

ineIƒ
hnLSn°p∂p
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Xmc-X-tay\ Xmgv∂ Xm]-\n-e-
bnepw a¿± -Ønepw cq]w
sIm≈p∂ [mXp-°ƒ `utam-]-
cn-X-e-Øn¬ FØn-s∏-Sp-tºmƒ
IqSp-X¬ ÿnc-X-bp≈hbm-bn-
cn -°p-∂p.)  `utam-]-cn -X-e-
Ønse ]mcn-ÿn-Xn-I-Np-‰p-]m-Sp-
I-fn¬ Aÿn-c-s∏-Sp∂ [mXp-
°ƒ cmknIm]-£-b-Øn\v
hnt[-b-am-Ip-∂p.  `utam-]-cn-X-
e-Øn\v ]pd-Ømbn ImW-s∏-
Sp∂ ine-I-fn¬ Zriy-am-Ip∂
\nd-hy-Xym-k-ßƒ cmknIm]-
£bw kw`-hn-®-Xns‚ kqN-\-

I-fmWv (Nn{Xw 3.10).

cmknIm]-£-b-Øns‚ G‰hpw {][m-\-Im-c-I-ambn {]h¿Øn-°p-∂Xv Pe-am-Wv.
km[m-cWbmbn ip≤-Pew cmk A]-£-b-Øn\v t\XrXzw \¬Ip-∂n-√.  F∂m¬
HmIvkn-P≥, Im¿_¨ssU- Hm-IvsskUv XpS-ßnb hmX-I-ßƒ ebn®p tN¿∂
Pew cmk-{]-h¿Ø\ kz`mhw ImWn-°p-∂tXmsSm∏w cmknIm]-£-b-Øns‚
Hcp {][m\ Imc-I-ambn h¿Øn-°p-Ibpw sNøp∂p.  ag-sh-≈-Øn¬ Im¿_¨ssU
HmIvsskUv Aen™p tN¿∂n-´p-≈-Xn-\m¬ AXv Aækz-`mhw ImWn-°p-∂p.
Nne [mXp-°ƒ ag-sh-≈-hp-ambn {]h¿Øn-°p-∂Xphgn ine-I-fn¬ cmknIm]-
£bw \S-°p-∂p.  NpÆmºpI√v, tNm°v XpS-ßnb ine-I-fn¬ Im¬ssk‰v [mXp
(Im¬kyw Im¿_-tW-‰v) [mcmfw AS-ßn-bn-cn-°p-∂p.  CØcw ine-Iƒ thK-
Øn¬ cmknIm]-£-b-Øn\v hnt[-b-am-Ip-∂p.  Aæ-Kp-W-ap≈ ag-sh≈w ine-I-
fn¬ ]Xn-°p-tºmƒ cmk-{]-h¿Ø\w \S-°p-I-bpw ]pXnb hkvXp-°ƒ cq]-s∏-Sp-
Ibpw sNøp∂p. CØcw hkvXp-°ƒ Pe-Øn¬ ebn®p tNcp-Ibpw inem-`m-K-ß-
fn¬ \n∂v Pe-Øns‚ Ne-\-Øn-\-\p-k-cn®v \o°w sNø-s∏-Sp-Ibpw sNøp-∂p.

I¬°-cn, Akw-kvIrX FÆ, {]Ir-Xn-hm-XIw XpS-ßn-b-h-bpsS Pze\w hgn
Im¿_¨ ssUHmIvsskUv, kƒ^¿ ssUHmIvsskUv F∂o-hm-X-I-ßƒ kzX-
{¥-am-hp-Ibpw {]mtZ-in-I-ambn A¥-co-£-Øn¬ CØcw hmX-I-ß-fpsS Afhv
{Iam-Xo-X-ambn h¿[n-°m\pw CS-bm-Ip-∂p.  ag s]øp∂ thf-bn¬ CØcw hmX-
I-ßƒ ag-sh-≈-Øn¬ ebn-®p-tN-cp-∂p.  CXv Aæ-ag F∂-dn-b-s∏-Sp-∂p.  temI-
Ønse {][m-\-s∏´ hymh-km-bnI \K-c-ß-fn-se√mw Aæ-ag cmknIm]-£-b-Øns‚
Hcp {][m\ Imc-I-ambn {]h¿Øn-°p-∂p.  NpÆmºv ine-IƒsIm≠pw am¿_nƒ
ine-Iƒ sIm≠pw \n¿an® sI´n-S-ßƒ°pw {]Xn-a-Iƒ°p-sa√mw Xs∂ Aæ-ag
tISp]mSp-Iƒ D≠m-°p-∂p.

Nn{Xw 3.10 inem-]m-fn-I-fn¬ Zyiy-am-Ip∂ \nd-hy-Xymkw

cmk A]-£-b-Øns‚ kqN-\-I-fmWv
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cmknIm]-£bw ine-Isf Zp¿_-e-s∏-Sp-Øp-Itbm arZp-hm-°p-Itbm sNøp-∂p.
AXp-hgn ine-Iƒ XI-cp-hm-\n-S-bm-Ip-∂p.  Hc¿∞-Øn¬ ]d-™m¬ ̀ uXnI A]-
£bw ine-I-fn¬ cmknIm]-£bØn\m-h-iy-ap≈ A[nIamb {]Xe-
hnkvXo¿Æw krjvSn-°p-∂p.

{]Ir-Xn-bn¬ \S-°p∂ ]e-hn-[-Øn-ep≈ {]h¿Ø-\-ßƒ ine-I-fn¬ cmknIm]-
£bw krjvSn-°p-∂p.  AØcw Nne {]h¿Ø-\-ß-fmWv Xmsg ]d-bp-∂-h.

(F)  kwe-b-\w (Dissolution or Solution)

Nne [mXp-°ƒ ss\k¿Kn-I-amb Pe-Øn¬ t\cn´v ebn®p tNcp∂ cmk-{]-
h¿Ø-\sØ kwe-b\w F∂v ]d-bp-∂p.  lmsse‰v (Na Cl) t]mep≈ km[m-
cW [mXp-°ƒ Pe-Øn¬ t\cn´v ebn®v tNcp-∂-h-bm-Wv.  Im¬ssk‰v [mXp
AS-ßnb NpÆm-ºvI-√v, am¿_nƒ t]mep≈ ine-Iƒ XpS-ßn-bh Pe-Øn¬ ebn-
®p-tN-cp-∂-h-bm-Wv.  am¿_nƒ kvamc-I-ßfpw inev]-ßfpw kwe-b\w hgn-bmWv
cmknIm]-£-b-Øn\v hnt[-b-am-Ip-∂Xv (Nn{Xw 3.11)

Nn{Xw 3.11- kwe-b\ {]h¿Ø\w hgn-bp≈ cmknIm]-£-bw
(a) (b)

(_n) HmIvkoI-c-Ww (Oxidation)

Pe-Øn¬ ebn-®p-tN¿∂n-´p≈
HmIvkn-P≥ ine-I-fnse [mXp-°-
fp-ambn {]h¿Øn-°pI hgn \S-
°p∂ {]h¿Ø-\-amWv HmIvkoI-
cWw.  Pe-Ønse HmIvkn-P≥
[mXp-°-fnse temlaqe-I-ß-fp-
ambn IqSn-t®-cp-∂p.  Ccp-ºns‚
Afhv IqSp-X-em-bp≈ [mXp-°-
fm¬ \n¿an-X-amb ine-Iƒ Pe-
Øns‚ {]h¿Ø-\-^-e-ambn
HmIvko-I-c-W-Øn\v hnt[-b-am-Ip-
Ibpw inem{]Xew a™\nd- Nn{Xw 3.12 ̨  aÆnse Nph∏v \nd-Øns‚ hym]-\w
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Øntem Nph∏v Ie¿∂ Xhn´v \nd-Øntem Bbn amdp-Ibpw sNøp-∂p.  ine-I-
fptSbpw aÆn-t‚bpw A]-£b taJe-I-fn¬ ImW-s∏-Sp∂ Nph∏v \nd-Øn\pw
Xhn´v \nd-Øn\pw ImcWw HmIvkoI-cW{]h¿Ø-\-am-Wv.

X∂n-cn-°p∂ Nn{X-Øn¬ (Nn{Xw 3.12) aÆns‚ Nph∏v \nd-Øn\v Imc-W-sa-s¥∂v
\nßƒ°v hni-Zo-I-cn-°mtam?

cmkn-Im]£-b-Øn¬ ine-I-fn¬ Ccp-ºns‚ Awi-ap≈ [mXp-°-fp-ambn HmIvkn-
P≥ IqSn-t®-cp-Ibpw Ht∂m AXn-e-[n-Itam Atb¨ HmIvsskUv [mXp-°ƒ
(entam-ssW‰v, sla-ss‰-‰v, tKmbn-ssØ‰v) krjvSn-°-s∏-Sp-Ibpw sNøp-∂p.  A]-
£b D¬]-∂-ßƒ°v Nph∏v, Hmd-©v, a™, Xhn´v F∂o \nd-ßƒ \¬Ip-∂Xv
Ah-bnse Atb¨ HmIvssk-Up-I-fm-Wv.

(kn)  sslt{Um-en-knkv (Hydrolysis)

ine-I-fnse knen-t°-‰v, Im¿_-tW‰v [mXp-°sf _m[n-°p∂ cmknIm]-£-b-
amWv sslt{Um-en-knkv. ssk≤m-¥n-I-am-bn, sslt{Um-en-knkv F∂m¬
amXr[mXp-hns‚ Pe-Øn-te-°p≈ ]q¿Æ-amb kwe-b-\-amWv. bYm¿Y-Øn¬ ip≤-
Pew A]q¿∆ambn am{Xta H+ ZmXm-hmbn {]h¿Øn-°p-∂p≈q.  F∂m¬ Pe-
Øn¬ ebn-®p-tN¿∂ Im¿_¨ssU HmIvsskUv hocyw Ipd™ Bkn-Umbn
amdp-Ibpw H+ ZmXm-hmbn {]h¿Øn-°p-Ibpw sNøp-∂p.  Aeq-an-\nbw knen-t°‰v
[mXp-°ƒ (DZm: s^¬kv]m¿) sslt{Um-en-knkv {]h¿Ø-\-Øn\v hnt[-b-am-
Ip-tºmƒ Im‰-tbm¨kv kzX-{¥-am-°n-sIm≠v ZznXob [mXp-°-fmbn amdp-∂p.

s^¬kv]m¿ t]mep≈ [mXp-°ƒ ag-bp-ambn {]h¿Øn-°pI hgn sslt{Um-fn-
knkv {]h¿Ø\w \S-°p-Ibpw Ifn-aÆpw eh-W-ßfpw krjvSn-°-s∏-Sp-Ibpw
sNøp-∂p.  ine-I-fnse Izm´vkv [mXp-am-{X-amWv sslt{Um-en-knkv hnt[-b-am-
ImsX cmk{]h¿Ø\ {]Xn-tcm-[-tijn ImWn-°p-∂-Xv.  AXp-sIm-≠mWv Ah-
kmZine-I-fn¬ Izm´vkpw Ifn-aÆpw km[m-c-W-bmbn ImW-s∏-Sp-∂Xv.

(Un)  Pemw-io-I-cWw (Hydration)

ine-I-fnse [mXp-°ƒ Pew BKn-cWw sNøp-Ibpw XpS¿∂v [mXp-°ƒ hnI-kn-
°p-Ibpw sNøp-∂Xv aqew krjvSn-°-s∏-Sp∂ kΩ¿±w (Stress) ineIƒ°v _e-
£bw krjvSn-°p∂p.  DZm-l-c-W-ambn tla-ss‰-‰ns‚ sslt{U-j≥ {]h¿Ø\w
hgn-bmWv as‰mcp Ccpºv [mXp-hmb ensam-ssW‰v krjvSn-°s∏Sp∂-Xv.

(C)  Im¿_-Wo-I-cWw (Carbonation)

Im¿_¨ssU HmIvsskUv Ie¿∂ ag-sh≈w `qan-bn¬ ]Xn-°p-I-bpw aÆn-
eqsS Acn-®n-d-ßp-Ibpw sNøp-∂p.  aÆns‚ apIƒ ]c-∏nse ssPh hkvXp-°-
fpsS Po¿W\w hgn kzX-{¥-am-Ip∂ Im¿_¨ssU HmIvsskUv Cu Pe-tØm-
sSm∏w tNcp-∂p.  CØ-c-Øn¬ krjvSn°-s∏-Sp∂ Im¿_¨ssU HmIvsskUv
Pe-Øn¬ ebn®v Im¿t_m-WnIv Bkn-Umbn amdp-∂p.  CØcw Im¿t_m-Wn-°v
Bkn-Uns‚ {]h¿Ø-\-Øm¬ \S-°p∂ cmknIm]-£-bsØ Im¿_-WoI-cWw
F∂v ]d-bp-∂p.

(F v̂)  tKmfob A]-£bw (Spheroidal Weathering)
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Nn{Xw 3.13 ˛ tKmfob A]-£-bw AYhm H\n-b≥
kvIn≥ A]-£-bw.

Hcp _o°-dn¬ A¬∏w Xnf-∏n-®m-‰nb Pe-sa-Sp-°p-I.  AXn¬ Hcp \oe en‰vakv
t]∏tdm at‰-sX-¶nepw Hcp BknUv C≥Un-tI-‰tdm CSp-I.  XpS¿∂v Hcp
•mkv Syq_n-eq-sStbm kvt{Smbn-eq-sStbm i‡n-bmbn DuXn-s°m≠v hmbp-
hns\ Cu Pe-Øn-te°v {]th-in-∏n-°p-I.  hmbp Pe-Øn-te°v {]th-in-°p-
∂-Xns\ XpS¿∂v \oe en‰vakv t]∏¿ {ItaW Nph∏v Bbn amdp-∂p.  Pew
Aæ-kz-`mhw ssIh-cn-®-Xn-s\-bmWv CXv kqNn-∏n-°p-∂-Xv.  Pe-Øn-te°v IS-
Øn-hn´ hmbp (Im¿W¨ssUHm-Ivssk-Uv) Pe-hp-ambn IqSn-t®¿∂v Im¿t_m-

Wn-°v -Bkn-Umbn amdp∂p (H
2
CO

3
).

cmknIm]-£-bsØ XpS¿∂v `qan-bpsS D]-cn-X-e-Øn\v Xmsg-bp≈ ine-I-fpsS
aqe-Iƒ a‰v `mK-ßsf At]-£n®v IqSp-X¬ A]-£-b-Øn\v hnt[-b-am-Ip-∂p.
AtX kabw ine-I-fpsS Dƒ`mKw
A]-£-b-Øn\v hnt[-b-am-ImsX
\ne-\n¬°p-∂p.  CXns‚ ^e-
ambn ine-I-fpsS aqe-Iƒ IqSp-X¬
Dcp-≠-Xm-hp-Ibpw ine GXm≠v
tKmfm-Ir-Xn-bn-te°v amdp-Ibpw
sNøp∂p.  Ch "tIm¿
_uƒtUgvkv' (core boulders)

F∂-dn-b-s∏-Sp∂p. Cu {]h¿Ø\w
tKmfob A]-£bw F∂-dn-b-s∏-
Sp-∂p.  CØcw ine-Iƒ (tIm¿
_uƒtU-gvkv) `qan-bpsS D]-cn-X-
e-Øn¬ FØn-s∏-Sp-∂-Xp-hgn ine-
bpsS apIƒ`mKw Hcp D≈n-bpsS
tXmSp-Iƒ t]mse AS¿∂p-am-dp-
∂p.  Bb-Xn-\m¬ Cu A]-£bw- H\n-b≥ kvIn≥ A]-£bw (onion skin weath-

ering) F∂pw Adn-b-s∏-Sp-∂p. (Nn{Xw 3.13)

3.5.3 ssPhnI A]-£bw (Biological Weathering)
]T\]ptcm-KXn ]cn-tim-[n-°mw.

1. GXp hn[-Øn-emWv `uXnIm]-£bw cmknIm]-£-b £a-Xsb
kzm[o-\n-°p-∂Xv?

2. kmay-X-bp≈ c≠v ine-I-fn¬ H∂v ̀ uXnIm]-£-b-Øn\pw as‰m∂v
cmknIm]-£-b-Øn\pw hnt[-b-am-Ip∂p F∂v Icp-Xp-I.  Cu c≠v
ine-I-fp-tSbpw A]-£b D¬∏-∂-ßƒ GXp hn[-Øn-emWv hyXy-
kvX-am-bn-cn-°pI?

3. GsX√mw hn[-Øn-emWv Pew cmknIm]-£-b-Øns‚ Imc-I-ambn
{]h¿Øn-°p-∂Xv?

\ap°v sNbvXp-t\m-°mw.
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hnhn[ Poh-Pm-e-ß-fpsS (kky-ß-fpw P¥p-°-fpw) {]h¿Ø-\-^-e-ambn ine-
Iƒ°v kw -̀hn-°p∂ A]-£-bsØ kwtbm-Pn-X-ambn ssPhnI A]-£bw F∂p
]d-bp-∂p.  ineIfpsS inYn-eo-I-c-Whpw Po¿W-\hpw Cu {]h¿Ø-\-Øn¬ Dƒs∏-
Sp-∂p.

ine-I-fpsS kpjn-c-ß-fn-eq-tSbpw hn≈-ep-I-fn-eq-tSbpw Bgv∂n-d-ßp∂ kkythcp-
Iƒ, Ah hep-Xm-Ip-tºmƒ ine-Isf AS¿Øn-am-‰p-∂p.  ine-I-fn¬ ]‰n-∏n-Sn®v
hf-cp∂ ]mb¬, Ipanƒ h¿K-Øn¬s∏´ kky-ß-fpsS thcp-Iƒ D¬]m-Zn-∏n-°p∂
Nne hocyw Ipd™ BUn-kp-Iƒ F∂nh ine-Isf Aen-bn®v cmknIm]-£-b-
Øn\v hnt[-b-am-°p∂p.  Poh-Pm-e-ßƒ hgn ine-I-fn¬ kw`-hn-°p∂ A]-£bw
bm{¥nI {]h¿Ø-\-ßƒ hgntbm cmk-{]-h¿Ø-\-ßƒ hgntbm \S-°p-∂p.
Hc¿Y-Øn¬ ]d-™m¬ `uXn-I-˛-cm-k-˛-ssP-hnI A]-£b {]h¿Ø-\-ßƒ ]c-
kv]cw _‘-s∏-´n-cn-°p-∂Xpw H∂n®v \S-°p-∂-h-bp-am-Wv.

hr£-aqe hnÿm-]\w (Root Wedging)

{]Ir-Xn-bn¬ ssPhoI A]-£-b-Øns‚ G‰hpw {][m-\-s∏´ Imc-I-ambn
{]h¿Øn-°p-∂Xv hy£-ß-fpsS thcp-I-fm-Wv.  kky-ß-fp-tSbpw hr£-ß-fp-tSbpw
thcp-Iƒ Pew tiJcn-°p-∂-Xn-\mbn ine-I-fnse hn≈-ep-I-fn-eq-tSbpw a‰pw
Bgv∂n-d-ßp-∂p.  hr£-ßƒ hf-cp-∂-tXm-sSm∏w Ah-bpsS thcp-Iƒ sNep-Øp∂
kΩ¿±sØ XpS¿∂v ine-I-fnse hn≈-ep-Iƒ hep-Xm-hp-Ibpw XpS¿∂v ineIƒ
hn≈-ep-I-fn-eqsS apdn-™p-amdn IjW-ß-fm-hp-Ibpw sNøp-∂p. (Nn{Xw 3.14)

Cu {]{Inb hfsc kmh-[m-\-Øn-emWv kw`-hn-°p-∂-Xv.  hoSp-I-fp-tSbpw a‰v
sI´n-S-ß-fp-tSbpw kao-]-Øp≈ hr£-ßfpw a‰pw CØcw {]iv\-ßƒ IqSp-X-
embn krjvSn-°p-∂p.  sI´n-S-ß-fpsS ASn-Ø-dbn-te°v Bgv∂n-d-ßp∂ thcp-I-
fpsS {]h¿Ø\w hgn ASn-Ø-dbv°v hn≈¬ hogp-Ibpw AXn-eqsS Pehpw a‰pw
sI´n-S-ß-fpsS ASn-Ø-d-bn-te°v Bgv∂n-d-ßpIbpw sNøp-∂p.

sNdp{]mWn-I-fmb aÆn-c, H®v XpS-ßn-bhbpw amf-ß-fp-≠m-°p∂ Pohn-Ifpw (Fen,
]∂n, sN∂m-b, AÆm≥, Nps≠-en, s]cp-®m-gn XpS-ßn-bh) aÆn-s\bpw ine-I-

Nn{Xw 3.14 ̨  hr£-aqe hnÿm-]\w ̨  Hcn\w ssPhoI A]-£-bw
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tfbpw Cf°n am‰p-Ibpw AXp-hgn {]Ir-Xn-bnse a‰v A]-£b Imc-I-ßƒ°v
ine-Isf A]-£-b-Øn\v hnt[-b-am-°m-\p≈ A\p-Iqe kml-Ncyw Hcp-°n-s°m-
Sp-°p-Ibpw sNøp-∂p. (Nn{Xw 3.15)

sNdnb kky-h¿K-ß-fmb B¬K--Iƒ, ^wKkp-Iƒ (sse°-\p-Iƒ) XpS-ßnbh
D¬]m-Zn-∏n-°p∂ ssPh Bkn-Up-Iƒ, ine-I-fpsS cmknIm]-£-b-Øn\v Imc-

Nn{Xw 3.15˛ amf-ß-fp-≠m-°p∂ Poh-Pm-e-ß-ƒ krjvSn-°p∂ ssPhnI A]-£-bw.

W-am-bnØo-cm-dp-ap≠v. (Nn{Xw 3.16)

a\p-jys‚ hnhn[ {]hrØ-nIƒ C∂v ssPhnI A]-£-b-Øn\v Imc-W-am-Ip-∂p.
a\pjy {]h¿Ø-\-ß-fpsS ̂ e-ambn h≥ tXmXn¬ aen-\o-I-cWw h¿[n°p-Ibpw

Nn{Xw 3.16 ̨  B¬K, ̂ wKkv XpS-ßnb kky h¿K-ß-fpsS
{]h¿Ø-\-̂ -embn ine-I-fn¬ kw -̀hn-°p∂ cmknIm]-£bw.

AXphgn krjvSn-°-s∏-Sp∂ Aæ-ag a‰v ssPhoI {]h¿Ø-\-ß-tfmsSm∏w
cmknIm]-£-b-Øns‚ thKX h¿[n-∏n-°p-Ibpw sNøp-∂p.  Izmdn-I-fpsS {]h¿Ø-
\hpw \n¿amW{]h¿Ø-\-hp-sa√mwXs∂ ine-I-fpsS A]-£-b-Øn\v Imc-W-am-
Im-dp-≠v.

A]-£-bsØ kzm[o-\n-°p∂ LS-I-ßƒ (Factors influencing weathering)

GXpXcw A]-£-b-amWv \S-t°-≠-sX-∂pw AXns‚ tXmXv Fßn-s\-bm-bn-cn-
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\ap°v sNbvXp-t\m-°mw.
\ΩpsS Np‰p-]m-Sp \n∂pw A]-£bw kw`-hn-®Xpw A√m-Ø-Xp-amb inem
kmºn-fp-Iƒ tiJ-cn-°p-I.   kp£va ]cn-tim-[\bneqsS \ap°v a\- n-em-
°mw A]-£bw kw`-hn® ine-I-fpsS D]-cn-Xew AXns‚ B¥-cn-I-`m-K-
tØ-°mƒ hfsc hyXy-kvX-am-sW-∂v.  G‰hpw {it≤-b-amb hyXymkw ine-
I-fpsS \nd-Ønepw AwK-kw-tbm-K-Øn-ep-amWv (texture).  A]-£bw ine-I-
fpsS bYm¿Y KpW-ß-sf-sb√mw ad®phbv°p-∂p.  A]-£bw kw`-hn®
inemkmºn-fp-Ifpw A]-£-b-Øns‚ hnhn[ L -́ß-fn-eqsS IS-∂p-t]mb inem
kmºn-fp-Ifpw XΩn¬ Xmc-Xayw sNøp-I.  AXns‚ ASn-ÿm-\-Øn¬ A]-

£-bsØ XpS¿∂v kw`-hn-°p∂ am‰ß-fpsS Hcp]´nI Xbm-dm-°p-I

°-W-sa∂pw \n›-bn-°p-∂Xv Xmsg ]d-™n-cn-°p∂ LS-I-ß-fm-Wv.

(1) ine-I-fpsS khn-ti-j-X-Iƒ  (2) Imem-hÿ  (3) {]tZ-i-Øns‚ InS∏v (`q{]-
Ir-Xn)  (4) kkym-h-cWw  (5) {]mtZ-inI A]-c-Z-\-Øns‚ tXmXv  (6) a\p-jys‚
{]h¿Ø-\-ßƒ  (7) kab ssZ¿Lyw.

3.6 A]-£-b-Øns‚ D¬]-∂-ßƒ (Products of Weathering)

3.6.1 dntKm-enØv (Regolith)

amXr-in-ebv°p kw`-hn-°p∂ A]-£-bw, Ah-bpsS hnL-S-\-Øn\pw Po¿W-\-
Øn\pw Imc-W-am-Ip-∂p.  CXphgn ]e hen-∏-Ønepw cmkkz`m-h-Øn-ep-ap≈
inem-i-I-e-ß-fpsS Hcp Bh-cWw intem]cnXe-Øn¬ cq]o-I-cn-°-s∏-Sp-∂p.  amXr-
in-e-bpsS apI-fn¬ ÿnXn sNøp∂ Cu inem-i-I-e-ß-fpsS Bh-c-WsØ
"dntKm-enØv' F∂v ]d-bp-∂p.  CXnse inem-i-I-e-ß-fpsS hen∏w henb t_mƒU-
dp-Iƒ apX¬ hfsc sNdnb Ifn-a¨ Xcn-Iƒ hsc hyXym-k-s∏-´n-cn-°pw.

3.6.2 aÆv (Soil)

\ap-s°-√m-h¿°pw kp]-cn-Nn-Xamb ]Z-amWv "aÆv'.  F¥mWv aÆv?  aÆns\
\ap°v Cßs\ \n¿h-Nn-°mw.  ""`qan-bpsS D]-cn-X-e-Øn-embn kky-ß-fpsS
hf¿®bv°v klm-bn-°p∂ AkwL-Sn-Xhpw ZrVo-I-cn-°m-Ø-Xp-amb hkvXphmWv
aÆv''.  aÆns\°pdn®v ]T\w \S-Øp∂ imkv{X imJbmWv "s]tUm-fPn' (ped-

ology).  aÆns‚ cq]o-I-c-W-Øn¬ c≠v A]-£b L´-ßƒ Xncn-®-dn-™n-´p-≠v.
H∂m-a-tØ-Xv, amXr-in-ebv°v apI-fn¬ ImW-s∏-Sp∂ dntKm-en-Øns‚ cq]o-I-c-W-
Øn-tebv°v \bn°p∂ L´w.  Cu L´w `ua-cm-kn-Im-]-£bw (Geochemical

weathering) F∂-dn-b-s∏-Sp-∂p.  dntKm-en-Øn\v IqSp-X¬ A]-£bw kw`-hn®v
AXv aÆmbn ]cn-W-an-°p∂ c≠m-asØ L´w s]tUm˛cmkn-Im-]-£bw (Pedo

chemical weathering) F∂m-W-dn-b-s∏-Sp-∂-Xv. hnhn[ kq£v-a-Poh Pme-ß-fp-tSbpw
ssPhnI Ah-in-jvS-ß-fp-tSbpw (Humus) km∂n-[y-Øn-emWv s]tUm-cmk A]-
£bw hgn dntKm-en-Øn\v  XpS¿∂p≈ A]-£bw kw`-hn®v aÆp-≠m-Ip-∂-Xv.

aÆns\ \ap-°n-ßs\bpw \n¿h-Nn°mw -˛ `utam-]-cn-X-e-Øn¬ ImW-s∏-Sp∂
kky-ß-fpsS hf¿®bv°v A\p-tbm-Py-amb Akw-L-Sn-Xhpw ZrUo-I-cn-°m-Ø-Xp-



88

πkv h¨ ̨  ̀ qhn⁄m-\obw

amb [mXp-°-sf AYhm ssPhoI ]Zm¿Yß-sf-bmWv aÆv F∂p ]d-bp-∂-Xv.

aÆns\ s]mXp-hmbn c≠mbn Xcw-Xn-cn°mw

F)  Ah-injvS aÆv (Residual Soil)

amXr-in-e- A]-£bw kw`hn®v kwh-l\ {]h¿Ø-\-ßƒ°v hnt[-b-am-ImsX
D¬`h-ÿm-\Øv Xs∂ ASn-™p-IqSn cq]w sIm≈p∂ aÆmWv Ah-injvS aÆv.
tIc-f-Øns‚ ̀ qcn-̀ mKw {]tZ-i-ß-fnepw ImW-s∏-Sp∂ em‰-ssd-‰vaÆv (laterite soil)

CXn\v DZm-l-c-W-am-Wv.

_n) h-lnX aÆv (Transported Soil)

hnhn[ A]cZ\ImcI-ß-fmb Im‰v, lnam-\n-Iƒ, Pew, `qKp-cpXzw F∂n-h-bp-sS
{]h¿Ø-\-^-e-ambn D¬`h-ÿm-\-Øp-\n∂pw h-l\ {]h¿Ø-\-Øn\v hnt[-b-
ambn as‰m-cn-SØv \nt£-]n-°-s∏Sp∂ inemhkvXp°fn¬ \n∂pw cq]-saSp-°p∂
aÆmWv h-lnXaÆv. hln-®p-sIm≠v t]mIp∂ ImcIßsf B{ibn®v Cu hn`mKw
aÆn\ßsf Xmsg ]dbpw {]Imcw Xcw-Xn-cn-°mw.

sImfq-hnbw (Colluvium)

ag-Øp-≈n-Iƒ, Pew, `qKp-cpXzw F∂n-h-bpsS Iq´mb {]h¿Ø\w hgn Ip∂ns‚
ASn-hm-c-ß-fn¬ ASn-™p-IqSn D≠m-Ip∂ aÆv.

F°¬ (Alluvium)

\Zn-I-fpsS hln-®p-sIm-≠p-t]m-I¬ hgn krjvSn-°-s∏-Sp∂ aÆv.

Ctbm-en-b≥ (Aeolian) aÆv

Im‰ns‚ h-l\ {]h¿Ø\w hgn krjvSn-°-s∏-Sp∂ aÆv.

Hcp {]tZ-iØv cq]w-sIm-≈p∂ aÆns‚ kz`mhw \nc-h[n LS-I-ß-fp-ambn _‘-
s∏-´n-cn-°p-∂p.  (F) amXr-in-e-bpsS kz`mhw  (_n) Imem-hÿ  (kn) `q{]-Ir-
Xn- (Un) kabssZ¿Lyhpw a‰-\-h[n LS-I-ß-fpw.

tkmbn¬ s{]mss^epw tkmbn¬ slmssd-kWpw
(Soil Profile and Soil Horizons)

Hcp {]tZ-i-sØ aÆns‚ ew_ ]cn-t—-ZsØ "arØn-I-]-cn-t—Zw' AYhm tkmbn¬
s{]mss^¬ F∂p]d-bp-∂p. Hcp {]tZ-isØ aÆns‚ ]mfn-Iƒ \nd-Ønepw BIr-
Xn-bnepw {Iao-I-c-W-Ønepw hyXy-kvXambn ImW-s∏-Sp∂p.  aÆns‚ Cu
hyXykvX ]mfn-Isf arØnIm afi-e-ßƒ (Soil Horizons) F∂p]d-bp-∂p.
aÆns‚ Hmtcm afi-e-ßfpw `uXnI KpW-Ønepw cmkKpW-Ønepw hyXy-kvX-
am-bn-cn-°pw. (Nn{Xw 3.17)

hln-®p-sIm-≠p-t]m-I¬ ImcWw D≠m-Ip∂ aÆn-s\-°mƒ a¨]m-fn-I-fpsS hyXy-
kvX-X-Iƒ {]I-S-ambn ImWp-∂Xv Ah-injvS aÆn-em-Wv.
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Nn{Xw. 3.17 a¨]m-fn-I-fpsS hnIk\hpw a¨]-cn-t—-Z-hpw

{]mcw`L´w ]q¿WhnIk\L´w

Nn{Xw 3.18 : amXrI tkmbn¬
s{]mss^¬

Hcp {]tZ-isØ Ah-in-jvS-a-Ænse arØnIm]cn-t—-Z-Øn¬ km[mcWambn \mev
afi-e-ß-fmWv ImWs∏Sp∂Xv (Nn{Xw 3.18) arØnIm]-cn-t—-Z-Øn¬ G‰hpw
apI-fn-ep≈ aÆns‚ ]mfn "F ˛ afiew' F∂v Adn-b-s∏-Sp-∂p.  kky-ßƒ°pw
P¥p-°ƒ°pw Po¿W\w kw -̀hn-®p-≠m-Ip∂ ssPhm-h-in-jvS-ßfpw aÆnse [mXp-
°fpw IqSn°e¿∂mWv Cu ̀ mKØv ImW-s∏-Sp-∂Xv.  ta¬aÆv (Top soil) F∂pw
Cu ]mfn Adn-b-s∏-Sp-∂p. ]e ÿeØpw Cu afiew ssPh-h-kvXp-°-fm¬
kº-∂-am-Wv.  Cu afi-e-Øns‚ G‰hpw apI-
fn-esØ I\w Ipd™ Hcp ]mfn ssPh-h-kvXp-
°-fm¬ Xs∂ cq]-s∏´v Idp∏v \nd-Øntem
Xhn´p \nd-Øntem ImWp-∂p.  Cu ]mfnsb
H˛afiew F∂v hnti-jn-∏n-°p-∂p.  cq£-amb
A]-c-Z\w \S-°p∂ {]tZ-i-ß-fn¬ aÆnse Cu
]mfn ImW-s∏-Sp-∂n-√.  aÆn-eqsS In\n-™n-d-
ßp∂ ̀ qPew F˛afi-e-Ønse Nne [mXp LS-
I-ßsf ebn-∏n®v \o°w sNøp-∂p.  CØ-c-Øn¬
In\n-™n-d-ßp∂ ̀ qPew [mXp-°sf ebn-∏nt®m
a‰v am¿K-ß-fn-eq-sSsbm \o°w sNøp∂ {]{In-
bsb eo®nMvv (leaching) F∂p ]d-bp-∂p.

F ˛ afi-e-Øns‚ Xmsg-bmbn ImW-s∏-Sp∂
arØnIm]cn-t—-Z-Øns‚ ̀ mKsØ _n˛ afiew
F∂p hnfn°p-∂p.  Cu ̀ mKw ASn-aÆv (sub soil)

F∂ t]cnepw Adn-b-s∏-Sp-∂p.  F˛afi-e-Øn¬
\n∂v eo®nMv {]{In-b-hgn \o°w sNø-s∏-Sp∂
Ifn-a-Æv, Im¬kyw, a·ojyw, Ccpºv F∂nh
Cu `mKØn\v apIfn¬ h∂v ASn-bp-∂p. eo®nßn\v hnt[bamIp∂ Cu `mKw
C˛-a-fiew F∂pw Adn-b-s∏-Sp-∂p. C˛afiew XmcXtay\ Cfw \ndap≈Xmbn
ImWs∏Sp∂p. F -̨a-fiew, C˛ afiew F∂n-hsb Hcp-an®v tkm¨ Hm v̂ eo®nMv
F∂p ]d-bp-∂p.
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_n˛ afi-e-Øn\v Xmsg-bmbn ImWp∂ arØnIm]cn-t—-Z-Øns‚ `mK-amWv kn˛-
a-fiew.   `mKn-I-ambn A]-£bw kw`-hn® ine-Iƒ Cu `mKØv [mcm-f-ambn
ImW-s∏-Sp-∂p.  CXv kqNn-∏n-°p-∂Xv A]-£b {]h¿Ø-\-ßfpw aÆns‚
\n¿amWhpw Cu `mKØn\v ]q¿Æ-ambn kzm[o\n®n´n√ F∂m-Wv.

kn˛ afi-e-Øns‚ Xmsg-bmbn amXr-in-ebv°v H´pw Xs∂ A]-£bw kw`-hn-
®n-´n-√mØtXm t\cnb tXmXn¬ A]£bw kw`hn®tXm Bb ZrVamb
`mKsØ Un˛-a-fiew F∂p ]d-bp-∂p.  F¶nepw Cu ̀ mKw \qdp-I-W-°n\v h¿j-
ßƒ°v tijw A]-£-bhpw hnL-S-\hpw kw`-hn®v aÆv \n¿am-W-Øn\v Imc-W-
am-tb-°mw.  Nne h¿Ko-I-c-W-Øn¬ A]-£-b-c-ln-X-amb Cu G‰hpw ASnbnep≈
amXr-inem `mK-w B¿-˛-afiew F∂ t]cnepw Adnbs∏Sp∂p≠v.

F, _n., kn F∂o afi-e-ßƒ ]q¿Æ-ambpw hnI-kn-®n-´p≈ arØnIm ]cn-t—Zw
cq]w sIm≈p-∂Xv \qdp-I-W-°n\v h¿j-ß-fpsS {]h¿Ø-\-^-e-am-bm-Wv.  A]-
£-bhpw aÆns‚ cq]o-I-c-Whpw  hfsc kmh[m-\-Øn¬ am{Xw \S-°p∂ Hcp
{]{In-b-bm-Wv.  Bb-Xn-\m¬ aÆv hfsc Aaq-ey-amb Hcp {]IrXn hn`-h-am-Wv.
hfsc kmh-[m-\-Øn¬ am{Xta aÆns‚ ]p\-cp-¬∏m-Z\ {]{Inb \S-°p-I-bp-≈q.
AXp-sIm-≠p-Xs∂ Hcn-°¬ \jvSs∏´m¬ AXv Fs∂-t∂-°p-ambn \jvS-s∏-Sp-
∂p.  AXp-sIm-≠mWv \mw C∂v aÆns‚ kwc-£-W-Øn\v IqSp-X¬ {]m[m\yw
\¬Ip-∂-Xv.

GsXmcp {]tZiØntebpw \nehnep≈ aÆns‚ I\w AhnsS kw`hn°p∂
A]£bØnt‚bpw A]cZ\Ønt‚bpw k¥penXmhÿbpsS tXmXns\
{]ISn∏n°p∂ hn[Ønembncn°pw. kzm`mhnIamb tXmXnep≈ A]cZ\Øn\v
hnt[bamIp∂ {]tZißfn¬, \nehnep≈ Imemhÿbn¬ arØnIm]cnt—Zw
kpÿncambn \ne\n¬°p∂p. a\pjys‚ CSs]SepIƒ D≠mIp∂ {]tZißfn¬
A]cZ\w XzcnXs∏SpØpI hgn AhnSsØ aÆns‚ I\w A\p{Iaw
timjWØn\v hnt[bambnØocp∂p.

]T\ ]ptcm-KXn ]cn-tim-[n-°mw.

1. A]-£bw kw`-hn® ine-I-fpsS D]-cn-X-e-Øn\v apI-fn-embn ImW-
s∏-Sp∂ ine-I-fpsS IjW-ßƒ°v .................................. F∂v ]d-bp-
∂p.

2. tkmbn¬ s{]mss^ense GXv afi-e-Øn-emWv ssPhm-h-in-jvS-
ßƒ IqSp-X-embn ImW-s∏-Sp-∂Xv?

3. Ah-injvS aÆn\v Hcp DZm-l-cWw ]d-bpI?
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\ap°v kw{K-ln°mw

ine-Iƒ, Pew, hmbp, Poh≥ F∂o ]c-kv]c _‘n-X-amb afi-e-ßƒ Dƒs°m-
≈p∂ Hcp k¶o¿Æ hyhÿ-amWv `qan-°p-≈-Xv.  `qan-bnse {][m\ D]-L-S-I-ß-
fmWv (D]-a-fi-e-ßƒ) inemafi-ew, Peafi-ew, hmbpafi-ew, ssPh afiew
F∂nh.  ssPhafi-e-Øns‚ `mK-ambn a\p-jy¿ \S-Øp∂ {]h¿Ø-\-ß-sf√mw
Xs∂ `qan-bnse \mepafi-e-ß-tfbpw _m[n-°p-∂p.
`ua {]{In-b-Iƒ Fßs\ kw -̀hn-°p∂p F∂Xpw Fs¥√mw am‰-ß-fmWv AhnsS
\S-°p-∂Xv F∂pw a\- n-em-°p-∂-Xn\v `qan-bpsS ss\k¿KnI hyqlw F∂
Bibw \sΩ klm-bn-°p-∂p.  hyqlw (system) F∂p ]d-bp-∂Xv hnhn[ afi-
e-ß-fn-eq-sS-bp≈ Du¿P-Øns‚ Hgp°pw {Zhy-Øns‚ Ne-\hpw BWv.  X¬^-e-
ambn `qan-bpsS AIØpw ]pd-Øp-ap≈ hkvXp-°-fn¬ am‰w kw`-hn-°p-∂p.  `ua
{]h¿Ø-\-ßƒ ]Tn-°p-∂-Xn\v hyqlm-[n-jvTnX kao-]\w D]-tbm-Kn-°p-∂Xv Cu
am‰-ß-sf-°p-dn®v {]h-Nn-°p-∂-Xn\pw a\- n-em-°p-∂-Xn-\p-am-Wv.
`qan-bnse hnhn[ afi-e-ß-fn-eq-sS-bp≈ Du¿P {]hm-l-amWv F√m ̀ ua {]h¿Ø-
\-ßƒ°pw ImcWamIp-∂-Xv.  hnhn[ B¥-cnI ˛ _mly ˛ `ua {]h¿Ø-\-ß-
fpsSsb√mw {]Xn-^-e\w `qan-bpsS D]-cnX-e-Øn¬ Zriy-am-Ip-∂p.  hnhn[ _mly
{]h¿Ø-\-ß-fmb A]-£-bw, A]-c-Z-\w, kwh-l-\w, \nt£-]Ww F∂n-h-sb√mw
kw`-hn-°p-∂Xv `qan-bnse F√m D]afi-e-ß-fp-tSbpw {]Xn{]h¿Ø-\-Øn-eq-sS-
bm-Wv.  CØcw {]h¿Ø-\-ßƒ \S-°p-∂Xv `ua-a-fi-e-Øn-s‚ kº¿°-ap-J-ß-
fn-eq-sS-bm-Wv.

{][m\ ]T-\-t\-´-ßƒ

l PntbmfPn-°¬ {]{In-b-Iƒ a\- n-em-°p-∂-Xn\v ]cn-Wm-a-Øns‚ km¿∆-
{Xn-I-X-tbbpw hyqlm-[n-jvTnX kao-]-\-tØbpw Hcp N´-°q-Smbn ImW-
W-sa-∂-Xns‚ {]m[m-\ysØ hnh-cn-°p-∂p.

l `uahyh-ÿbnse ]cn-h¿Ø-\-ßƒ Xncn-®-dn-bp-hm-\mbn hnhn[ `ua
afi-e-ßƒ XΩn-ep≈ kº¿° apJ-ß-fpsS {]m[m-\ysØ hnh-cn°p-
∂p.

l B¥-cnI _mly `ua{]h¿Ø-\-ßsf th¿Xn-cn-°p-∂p.

l cmknI, `uXn-I, ssPh A]-£b {]{In-b-IfpsS hnhn[ Xe-ßsf
Xncn-®-dn-bp-∂p.

l aÆpw dntKm-enØpw A]-£-b-Øns‚ D¬]-∂-ß-fm-sW∂v Xncn-®-dn-bp-
∂p.

l arØnIm ]cn-t—ZØnse arØnIm afi-e-ßƒ Xncn-®-dn-bm-hp∂ tcJm-
Nn{Xw hc-bv°p-∂p.
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1.Xmsg ]d-bp∂ ]Z-ßƒ c≠v A]-£b {]h¿Ø-\-ß-fp-ambn _‘-s∏-´-
h-bm-Wv.  A]-£-b-Øns‚ t]sc-gpXn ]Z-ßsf h¿Ko-I-cn-°pI.

(jo‰n-Mv, e-b-\w, Im¿_-Wo-I-cWw, lna-Io-e\w, Pemw-io-I-c-Ww,
inemkvXc-hn-L-S-\w, sslt{Um-fn-knkv, tKmfob A]-£-bw, HmIvko-I-
c-Ww)

2.hyXymkw ]d-bpI

F) Ah-injvS aÆpw ]cn-h-lnX aÆpw

_n) k{Iob A]-c-Z\ Imc-I-ßfpw \njv{Inb A]-c-Z\ Imc-I-ßfpw.

kn) _mly `ua{]h¿Ø-\hpw B¥-coI `ua{]h¿Ø-\-hpw.

3.kº¿°-apJ k¶¬]w F∂m-se¥v?  GXp-hn-[-Øn-emWv CXv A]-£b
{]h¿Ø-\-hp-ambn _‘-s∏-´n-cn-°p-∂Xv?

4.A]-£b {]h¿Ø-\-hp-ambn _‘-s∏ v́ Xmsg X∂n-cn-°p∂ ]´nI ]q¿Øo-
I-cn-°pI?

A]-£b{]-h¿Ø-\-ßƒ A]-£-b-Øns‚ t]cv A]-£b Xcw

kky-ß-fpsS thcp-Iƒ hr£aqe hnÿm-]-\w

hep-Xm-Ip-∂-Xp-h-gn- in-e-Iƒ

AS¿∂p amdp∂p

D≈n-bpsS ]pd-t¥mSv cmknIm]-£bw

t]mse ine-Iƒ ]mfnIfmbn

AS¿∂v amdp-∂p.

lna-Io-e\w `uXnIm]-£bw

5. \nav\o-I-cWw + D∂-Xo-I-cWw = kao-I-cWw Cu {]kvXm-h\ ]cn-tim-[n-
°p-Ibpw km[q-I-cn-°p-Ibpw sNøp-I.

6. Poh-Pm-e-ß-fpsS {]h¿Ø-\-ßƒ hgn A]-£bw kw`-hn-°p-∂p.  DZm-l-
cW klnXw Cu {]kvXm-h\ hne-bn-cp-Øp-I.

7. `qan-bn¬ Poh≥ \ne-\n¿Øp-∂-Xn¬ A]-£-b-Øn-\p≈ ]¶v hni-Zo-I-cn-
°p-I.

8. Xmt]m¿Pw cmk-{]-h¿Ø-\-Øns‚ thKX h¿[n-∏n-°p-∂p.  F¶n¬ F¥p-
sIm-≠mWv DjvW-ta-dnb acp-`q-an-I-fn¬ cmknIm]-£bw hfsc aµ-K-Xn-
bn¬ \S-°p-∂Xv?

\ap°v hne-bn-cp-Ømw.


