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(Palaeontology)

çLrkouk çLrkouk çLrkouk çLrkouk çLrkouk (Introduction)
tho foKku esa orZeku esa ik;s tkus okys thoksa ds vè;;u

ls lacaèk j[krk gS rFkk thok'e foKku (Palaeontology) esa
iqjkru vFkok foyqIr thoksa dk v/;;u fd;k tkrk gSA thok'e
foKku dh og 'kk[kk tks iqjkru foyqIr çkf.k;ksa ds thok'eksa
ds v/;;u ls laca/k j[krh gSS mls iqjk çk.kh foKku
(Palaeozoology) vkSj iqjkru ouLifr;ksa ls lacaf/kr v/;;u
dks iqjk ouLifr iknik'e foKku (Palaeobotany) dgrs gaSA
bl çdkj thok'e foKku] tho foKku dh og 'kk[kk gS tks
çkxSfrgkfld (Prehistoric) thoksa ds v/;;u ls lacafèkr gSA
lkekU;r% bu thoksa ds vo'ks"k thok'eksa ds :i esa volknh
f'kykvksa esa ik;s tkrs gSaA çkxSfrgkfld dky esa ik;s tkus okys
çkf.k;ksa vkSj ouLifr;ksa ds bu vo'ks"kksa dks thok'e dgrs gSaA

thok'e foKku vkSj lacaf/kr vU; foKkuthok'e foKku vkSj lacaf/kr vU; foKkuthok'e foKku vkSj lacaf/kr vU; foKkuthok'e foKku vkSj lacaf/kr vU; foKkuthok'e foKku vkSj lacaf/kr vU; foKku

thok'e foKku dk çR;{k :i ls tho foKku ls laca/k
gS fdUrq thok'e volknh 'kSykas esa ik;s tkrs gSa vkSj volknksa
dk v/;;u HkwfoKku dk vax gS blfy, thok'e foKku dk
HkwfoKku ls Hkh mruk gh ?kfu"B laca/k gS ftruk fd tho
foKku lsA thok'e foKku vkSj laLrjØe foKku (Stratigraphy)

ijLij ?kfu"B :i ls lacaf/kr gSA thok'e ;qDr laLrjksa dk
vkisf{kd dkykuqØe fLFkfr fu/kkZj.k esa bl foKku dk vR;fèkd
egRo gSA blh çdkj lajpukRed HkwfoKku esa laLrjksa dk Øe
vkSj muds 'kh"kZ vkSj ryh ds fu/kkZj.k esa thok'eksa dh lgk;rk
yh tk ldrh gSA thok'e foKku esa v/;;u }kjk thoksa dh
mRifÙk ,oa fodkl Øe dk Kku gksrk gSA

tSo lalkj ds ckjs esa d{kk 11 esa laf{kIr oxhZdj.k rFkk
dqN la?kksa] mila?kksa] oxksZa] mioxksZa ,oa muls lacaf/kr tkfr;ksa]
dqyksa ,oa x.kksa ds ckjs esa çkjfEHkd tkudkjh nh xbZ FkhA blh
Øe esa vkxs dqN la?kksa] oxksZa rFkk tkfr;ksa ds ckjs esa laf{kIr
tkudkjh nh xbZ gSA

oxZ % ,dkbZuksbfM;k oxZ % ,dkbZuksbfM;k oxZ % ,dkbZuksbfM;k oxZ % ,dkbZuksbfM;k oxZ % ,dkbZuksbfM;k (Class : Echinoidea)
,dkbZuksbfM;k oxZ ,dkbuksMesZVk la?k esa vkrk gSA

,dkbuksMekZ 'kCn] nks xzhd 'kCnksa] bdkbuksl (Echinos =

Spine) vkSj MekZ (Derma = Skin) ds la;ksx ls fufeZr gqvk gS]
ftldk vfHkçk; çkf.k;ksa dh 'kwye; Ropk ls gSA budh Ropk
esa dSfY'k;e dkcksZusV dh cuh gqbZ dafVdk,a] ifêdk,a rFkk 'kwy
gksrs gSaA ,dkbuksMekZ la?k ds çk.kh leqæh gksrs gSaA bl la?k ds
dqN çkf.k;ksa esa iqu#n~Hkou y{k.k ik;k tkrk gSA bl la?k ds
LVsysjk;fM;k oxZ ds çk.kh 'k=q dks my>kus ds fy;s viuh nsg
dk ,d vax] ftls Hkqtk dgrs gSa] dks rksM+dj Hkkx tkrs gSaA ;g
VwVk gqvk vax 'kh?kz gh iqu% fodflr gks tkrk gSA

leqæh vfpZu (Sea archin), gzn; vfpZu (Heart archin),

çk.kh ,dkbZuksbfM;k oxZ ds vUrxZr vkrs gSaA thfor voLFkk
esa çk.kh dSfY'k;e dkcksZusV ls cus vkoj.k esa jgrk gS] ftls
pksy ;k VsLV dgrs gSaA pksy fofHkUu çdkj ds gksrs gSaA ;s
vfèkdrj v/kZxksykdkj rFkk uhps dh rjQ piVs gksrs gSaA ijUrq
v/kZnh?kZ o`rt (Hemi ellipsoidal), fMLd ;k gzn;kdkj pksy
Hkh ik;s tkrs gSa ¼fp= 4-1½A

fMEHkd voLFkk (Larva) esa pksy f}ik'ohZ; lefer gksrk
gS] ijUrq iw.kZ fodflr voLFkk esa ;s iap vjh; (Penta radial)

gksrk gSA pksy dh lefefr ds vk/kkj ij ,dkbZuksbfM;k dks
eq[; nks lewgksa & fu;fer (Regular) vkSj vfu;fer (Irregular)
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esa ckaVk x;k gSA fu;fer ,dkbZuksbfM;k esa ewy f}ik'ohZ;
lefefr ds lkFk iapr;h vjh; lefefr (Pentamerous radial

symmetry) ik;h tkrh gSA blesa xqnk  (Anus) isjhçksDV ls
f?kjh gqbZ 'kh"kZ&pfØdk ds e/; rFkk eq[k  (Mouth) eq[kh Hkkx
ds e/; fLFkr gksrk gSA mnkgj.k & flMkfjl*] vkfc;ksflMkfjl

vfu;fer ,dkbZuksbM esa xqnk }kj rFkk eq[k viuh ewy
fLFkfr;ksa ls gV tkus ls iapr;h vjh; lefefr foyqIr gks
tkrh gSA rFkk f}rh;d f}ik'ohZ; lefefr dk fuekZ.k gksrk gSA
blesa xqnk 'kh"kZ pfØdk (Apical disc) ls vfu;fer gksdj
i'p vUrjkohFkh {ks= esa fLFkr gksrh gSA blh rjg eq[k eq[kh
Hkkx ds e/; ls mlds vxz dh rjQ pyk tkrk gSA mnkgj.k
& ,dkbuksysEil] fDyfi;l] ekbØsLVj ¼fp= 4-2½A

pksy pksy pksy pksy pksy (Test) dh vkdkfjdh dh vkdkfjdh dh vkdkfjdh dh vkdkfjdh dh vkdkfjdh
,dkbZuksbM ds dSfY'k;e dkcksZusV ds vkoj.k ;k dop

dks pksy (Test) dgrs gSaA pksy dks eq[; rhu Hkkxksa esa foHkkftr
fd;k x;k gS %&

1- fdjhV ;k dksjksuk (Corona)

2- 'kh"kZ&pfØdk (Apical disc)

3- ifjeq[k (Peristome)

1- dksjksuk %dksjksuk %dksjksuk %dksjksuk %dksjksuk % pksy dk lcls çeq[k Hkkx gSA ;g nks {ks=ksa
esa caVk gksrk gSA bu {ks=ksa dks Øe'k% ohFkh {ks= (Ambulacral

area) vkSj vUrjkohFkh {ks= (Interambulacral area) dgrs gSaA

dksjksuk ds vf/kdre ifjf/k okys Hkkx dks ifjjs[kk (Ambitus)

dgk tkrk gSA dksjksuk esa dqy nl {ks= gksrs gSa] ftuesa ikap ohFkh
{ks= rFkk ikap vUrjkohFkh {ks= gksrs gSaA ohFkh {ks= fNæhr gksrs
gSa rFkk vUrjkohFkh {ks=ksa esa fNæ ugha ik;s tkrs gSaA çR;sd {ks=
nks&nks iafDr;ksa ls fufeZr gksrk gSA çR;sd iafDr esa cgqr&lh
ifêdk,a gksrh gSaA ohFkh rFkk vUrjohFkh {ks= ,dkUrj gksrs gSaA

ohFkh {ks= ohFkh {ks= ohFkh {ks= ohFkh {ks= ohFkh {ks= % çR;sd ohFkh {ks= nks iafDr;ksa esa foHkkftr
dbZ ifêdkvksa ls fufeZr gksrk gSA ;s ifêdk,a lkekU;r% pksy
ds vieq[k Hkkx rd gh lhfer jgrh gS rFkk isjhçkDV ls ifjfèk
dh vksj Qwy dh ia[kqfM+;ksa ds leku fc[kjh jgrh gSA fHkUu&fHkUu
oa'k esa ohFkh {ks= ds vyx&vyx vkdkj ik;s tkrs gSa] mnkgj.k
lkekU;] nykHk rFkk minykHk vkfn ¼fp= 4-3½A ohFkh {ks=ksa dh
ifêdk,a ja/kz;qDr gksrh gSaA {ks= dh çR;sd ifêdk esa çk;% ,d
ja/kz tksM+k gksrk gS tks vf/kdrj ohFkh {ks= dh cká mikUr dh
vksj mifLFkr gksrk gSA cgq/kk ;s ja/kz tksM+k ,d gh iafDr esa ,d
ds uhps ,d ik;s tkrs gSaA ja/kzksa ds bl foU;kl dks ,d iafDrd
(Uniserial) dgrs gSaA dHkh&dHkh ;s ,d ;k nks iafDr esa Hkh
ik;s tkrs gSa] ftUgsa f}iafDrd ;k cgqiafDrd jaèkzz&;qxy dgrs gSa
¼fp= 4-4½A dHkh&dHkh ;s ja/kz tksM+k mHkjs gq, ,d useh (Rim)

ls f?kjs jgrs gSaA bl useh dks isfjiksfM;e dgrs gSaA

fp= 4-4 % ;qxy ja/kz ,oa xqfydk,afp= 4-4 % ;qxy ja/kz ,oa xqfydk,afp= 4-4 % ;qxy ja/kz ,oa xqfydk,afp= 4-4 % ;qxy ja/kz ,oa xqfydk,afp= 4-4 % ;qxy ja/kz ,oa xqfydk,a

fp= 4-1 % ,dkbZukW;M ds dop dk vkdkjfp= 4-1 % ,dkbZukW;M ds dop dk vkdkjfp= 4-1 % ,dkbZukW;M ds dop dk vkdkjfp= 4-1 % ,dkbZukW;M ds dop dk vkdkjfp= 4-1 % ,dkbZukW;M ds dop dk vkdkj

fp= 4-2 % fu;fer vkSj vfu;fer ,dkbZuksbMfp= 4-2 % fu;fer vkSj vfu;fer ,dkbZuksbMfp= 4-2 % fu;fer vkSj vfu;fer ,dkbZuksbMfp= 4-2 % fu;fer vkSj vfu;fer ,dkbZuksbMfp= 4-2 % fu;fer vkSj vfu;fer ,dkbZuksbM

fp= 4-3 % fp= 4-3 % fp= 4-3 % fp= 4-3 % fp= 4-3 % ,dkbZuksbM,dkbZuksbM,dkbZuksbM,dkbZuksbM,dkbZuksbM esa ohFkh vkSj vUrjkohFkh {ks= esa ohFkh vkSj vUrjkohFkh {ks= esa ohFkh vkSj vUrjkohFkh {ks= esa ohFkh vkSj vUrjkohFkh {ks= esa ohFkh vkSj vUrjkohFkh {ks=

* thok'e foKku esa fu;ekuqlkj oa'k ,oa tkfr dks frjNk Vkbi
(Italics) fd;k tkrk gSA
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vUrjkohFkh {ks=vUrjkohFkh {ks=vUrjkohFkh {ks=vUrjkohFkh {ks=vUrjkohFkh {ks= % vUrjkohFkh {ks= dh ifêdk,a ohFkh
{ks= dh ifêdkvksa ls lnSo vkdkj esa cM+h vkSj la[;k esa de
gksrh gSA ;s ifêdk,a la;qDr ugha gksrh gSaA vk/kqfud ,dkbuk;M
rFkkk e/; thoh vkSj rr̀h; egkdYi ds lHkh ,dkbuk;M ds
vUrjkohFkh {ks=ksa dh ifêdk,a dsoy nks iafDr;ksa esa ik;h tkrh
gSA VsªVkflMkfjl (Tetracidaris) ,d viokn gS ftlesa ifêdk
dh pkj iafDr;k¡ ik;h tkrh gSA blh çdkj iqjkthoh egkdYi
ds ,dkbZuksbM vUrjkohFkh dh iafDr;ksa dh la[;k esa Hkh vR;fèkd
fHkUurk ik;h tkrh gSA bl dky esa dsoy ,d iafä mnkgj.k
cksFkfj;ksflMsjhl ls yxkdj pkSng iafä;k¡ tSls gkbZVsbdkbZul
ikbZ tkrh gSA ohFkh vkSj vUrjkohFkh nksuksa {ks=ksa dh ifêdkvksa
ij mHkjs gq, 'kadq ds vkdkj ds NksVs&cM+s xksys ik;s tkrs gSaA
cM+s vkdkj ds 'kadqvksa dks xqfydk rFkk NksVs 'kadq dks df.kdk
dgrs gSaA xqfydkvksa ls 'kwy fodflr gksrs gSa] thfor voLFkk
esa xqfydkvksa ls lw{e 'kwy fudys gksrs gSa] 'kwy NksVs&eksVs]
xnkdkj] lqbZ tSls uqdhys] yEcs vkSj irys ;k NM+ tSls ;k
¶ykLd ds vkdkj ds gksrs gSA ;s 'kwy 'k=q ls j{kk djus rFkk
pyu esa lgk;d gksrs gSaA

2- 'kh"kZ pfØdk'kh"kZ pfØdk'kh"kZ pfØdk'kh"kZ pfØdk'kh"kZ pfØdk % 'kh"kZ pfØdk (Apical disc) dks
vkdqyks&tsukbVy flLVe (Oculogenital system) Hkh dgk
tkrk gSA 'kh"kZ pfØdk ges'kk fdjhV ds 'kh"kZ ij fLFkr jgrh
gS rFkk nks çdkj dh nl ifêdkvksa dh cuh gksrh gS ¼fp= 4-5½
ikap ifêdk,a tks 'ks"k ikap ifêdkvksa ls cM+h rFkk vUrjkohFkh
{ks=ksa ds vfHkeq[k ij fLFkr gksrh gS] tufud ifêdk (Genital

plates) dgykrh gSA tufud ifêdk,a 'kh"kZ pfØdk ds fjax
dk vkUrfjd Hkkx cukrh gS rFkk "kVHkqtkdkj gksrh gSA çR;sd
tufud ifêdk esa ,d ja/kz ik;k tkrk gS ftls tufud ja/kz
(Genital pore) dgrs gSaA tufud ja/kz ls v.Ms ;k 'kqØk.kq ckgj
fudyrs gSA dop ds vxz Hkkx ds nkfguh rjQ okyh
tufud&ifêdk fo'ks"k :i ls fodflr rFkk cgqja/kzh; gksrh
gSA bls esMªsiksjkbV ifêdk (Madreporite plate) dgrs gSaA

esMªsiksjkbV ifêdk ds jaèkzksa ls çk.kh ds tyfoghu ra= esa ikuh
ços'k djrk gS ¼fp= 4-5½A 'kh"kZ&pfØdk dh 'ks"k ikap ifêdkvksa
dks vf{k ifêdk (Ocular plate) dgrs gSaA ;g ohFkh {ks=ksa ds
vfHkeq[k fLFkr gksrh gSA vf{k ifêdk,a tufud ifêdkvksa dh
vis{kk NksVh gksrh gSA ;s çk;% 'kh"kZ&pfØdk ds fjax dk cká
pØ cukrh gSA çR;sd vf{k&ifêdk esa ja/kz gksrk gS ftlesa ls
thfor voLFkk esa Li'kZd ;k Qhyj (Feeler) fudys jgrs gSA
tufud vkSj vf{k&ifêdkvksa ls f?kjh 'kh"kZ&pfØdk ds e/; esa
fLFkr lajpuk dks ijhxqnk (Periproct) dgrs gSa ¼fp= 4-6½
ijhxqnk vusd NksVh&NksVh ifêdkvksa dk cuk gksrk gSA blds
e/; esa fLFkr ,d ja/kz ik;k tkrk gS ftls xqnk dgrs gSaA vf{k
rFkk tufud ifêdk,a lnSo 'kh"kZLFk jgrh gSa] ijUrq xqnk dh
fLFkfr ifjorZu'khy gSA

3- ifjeq[kifjeq[kifjeq[kifjeq[kifjeq[k (Peristome) : pksy ds fupys rFkk eq[k ds
pkjksa vksj ds Hkkx dks ifjeq[k dgk tkrk gS ¼fp= 4-7½A ifjeq[k
dk vkdkj eq[k dh fLFkfr ij fuHkZj djrk gSA ;g egRoiw.kZ
gS fd eq[k dHkh dsUæ ls cgqr vf/kd nwj ugha gVrk gSA ifjeq[k

fp= 4-7 % fp= 4-7 % fp= 4-7 % fp= 4-7 % fp= 4-7 % ,dkbZuksbM,dkbZuksbM,dkbZuksbM,dkbZuksbM,dkbZuksbM esa ifjeq[k esa ifjeq[k esa ifjeq[k esa ifjeq[k esa ifjeq[k

fp= 4-6 % 'kh"kZ&pfØdk ¼fufo"V½fp= 4-6 % 'kh"kZ&pfØdk ¼fufo"V½fp= 4-6 % 'kh"kZ&pfØdk ¼fufo"V½fp= 4-6 % 'kh"kZ&pfØdk ¼fufo"V½fp= 4-6 % 'kh"kZ&pfØdk ¼fufo"V½

fp= 4-5 % 'kh"kZ&pfØdk ¼fofo"V½fp= 4-5 % 'kh"kZ&pfØdk ¼fofo"V½fp= 4-5 % 'kh"kZ&pfØdk ¼fofo"V½fp= 4-5 % 'kh"kZ&pfØdk ¼fofo"V½fp= 4-5 % 'kh"kZ&pfØdk ¼fofo"V½
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dk vkdkj o`Ùkkdkj] v.Mkdkj gks ldrk gSA lkekU;r;k
vfu;fer dh rqyuk esa fu;fer ,dkbZuksbM dk ifjeq[k cM+k
gksrk gSA leqæh vfpZu esa poZ.k dh fØ;k ds fy;s eq[k}kj
vlkèkkj.k :i ls fodflr] 'kadq vkdkj ds ,d la;a= ls f?kjk
jgrk gSA ftls vjLrq us loZçFke bl la;a= dh rqyuk vius
le; dh ykyVsu ls dh blfy;s bls ̂ ^vjLrq dh ykyVsu** ds
uke ls tkuk tkrk gSA ;g la;a= dSfY'k;e dkcksZsusV dh
pkyhl IysVks dk cuk gksrk gS] ftlesa ikap uqdhys vkSj 'kfDr'kkyh
nkar gksrs gSaA ;s nkar 'kfDr'kkyh isf'k;ksa dh lgk;rk ls [kjkspus
okys ;a= dh rjg ckj&ckj [kqyrs rFkk cUn gksrs gSa vkSj xzsukbV
rFkk DokVZ~tkbV tSlh dBksj pêkuksa dks Hkh dkVus dh {kerk
j[krs gSaA

oxhZdj.k oxhZdj.k oxhZdj.k oxhZdj.k oxhZdj.k (Classification)
oxZ ,dkbuksbfM;k ds oxhZdj.k fuEufyf[kr :i ls

le>k;k tk ldrk gS %&

¼v½ mioxZ jsX;qysfj;k

1- fu;fer pksy (i) x.k&cksfFkzvksflMkjk;fM;k

(Regular test) (Order–Bothriocidaroidea)

ljy ohFkh ifêdk,a (ii) x.k&flMkjk;Mk

(Order–Cidaroida)

(iii) x.k&Iysfj;ksflMkjk;fM;k

(Order–Pleriocidaroidea)

(iv) x.k&isfjLdks,dkbuk;fM;k

(Order–Periscoechinoidea)

la;qDr ohFkh ifêdk,a (v) x.k&lsUVj,dkbuk;Mk

(Order–Centrechionoida)

2- vfu;fer pksy ¼c½ mioxZ&bjsZX;qysfj;k
(Irregular test)

ljy ;k (i) x.k&,DlkslkbDyk;Mk

la;qDr ohFkh ifêdk,a (Order–Exocycloida)

(ii) x.k&,dkbuksfLVk;Mk

la;qDr ohFkh ifêdk,a (Order–Echinocystoida)

Hkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.k
(Geological Distribution)

;s lkxjh; tho gS vkSj lHkh çdkj ds leqæ rVksa ij ik;s

fp= 4-8 % ,dkbZuksbM~l ds mnkgj.kfp= 4-8 % ,dkbZuksbM~l ds mnkgj.kfp= 4-8 % ,dkbZuksbM~l ds mnkgj.kfp= 4-8 % ,dkbZuksbM~l ds mnkgj.kfp= 4-8 % ,dkbZuksbM~l ds mnkgj.k
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tkrs gSaA dqN xgjs leqæ esa rFkk vf/kdka'k fNNys leqæ esa ik;s
tkrs gSaA dBksj o dSfY'k;e f'kykvksa esa ls çeq[k :i ls ik;s
tkrs gSaA ,dkbuksbM lcls çFke e/; vkSj Åijh vkMksZfo'ku
dYi esa ik;s tkrs gSaA cksfFkzvkflMkfjl bl vof/k dk eq[;
çk.kh gSA bldk mn~Hko vkMksZfo'ku esa gks pqdk Fkk ijUrq dkcZuh
dYi rd ;s vR;Ur ux.; la[;k esa ik;s tkrs FksA blh dkj.k
dkcZuh dYi ds iwoZ ds 'kSyksa esa buds thok'eksa dh la[;k
vR;fèkd U;wu gSA bl dYi ds çeq[k thok'e fuEu gSa %
gkbZVsbdkbZul ,oa eSyksubZdkbul ¼fp= 4-8½A iqjkthoh
,dkbuksbM ds yksi gksus ds i'pkr~ rFkk fuEu Vªk;fld ds eè;
dh vof/k esa Hkh budh la[;k U;wu FkhA tqjSfld esa vk/kqfud
,dkbuksbM ds mn~Hko ds i'pkr~ gh budh fLFkfr esa lq/kkj
vk;k rFkk Åijh&e/;thoh fØVsfl;l dYi ds le; eq[;r;k
ekbZØsLVj] gsfe,LVj ,oa fLVfj;ksflMsfjl x.k ds thok'e ik;s
tkrs gSa ¼fp= 4-8½ vkSj lhukstksbd egkdYi esa ;s vius fodkl
ds pjeksRd"kZ ij igqapsA bl dYi esa lkbZtsLVj] vksyhxksikbZxl]
DyhisLVj ,oa dksuksDyhil oa'k eq[; :i ls ik;s tkrs gSa ¼fp=
4-8½A budk Hkw&oSKkfud forj.k lhfer gSA blfy;s ;s mÙke
lwpd thok'e gks ldrs Fks ijUrq tc Hkh ;s vius fodkl dh
pje fLFkfr esa jgs] budk HkkSxksfyd forj.k lnSo lhfer jgkA
blfy;s lhfer Hkw&oSKkfud forj.k gksus ds ckotwn ,dkbuksbM
dk Lrfjd 'kSy foKku dh n`f"V ls egRo de gSA

QksjkfefuQsjkQksjkfefuQsjkQksjkfefuQsjkQksjkfefuQsjkQksjkfefuQsjk
la?k (Phylum) – çksVkstksvk (Protozoa)

oxZ (Class) – lkdksZfMuk (Sarcodina)

x.k (Order) – QksjkfefuQsjk (Foraminifera)

çLrkouk çLrkouk çLrkouk çLrkouk çLrkouk (Introduction)
çksVkstksvk lalkj ds çkphu ,oa ljyre tho gSaA Protozoa

'kCn nks xzhd 'kCnksa Protos vFkkZr~ çFke ,oa Zoon vFkkZr~
çk.kh@tho ds la;ksx ls cuk gSA bldk rkRi;Z gS fd bl la?k
ds vUrxZr vkus okys tho ljyrk dh nf̀"V ls loZçFke vkrs
gSaA budk vkdkj vR;Ur lw{e 0.001 feyhehVj ls dbZ lsUVhehVj
rd gksrk gSA ;s ,ddksf'kdh; (Unicellular) gksrs gSa] ijUrq
cgqdksf'kdh; (Multicellular) çksVkstksvk Hkh ik;s tkrs gSaA

oxZ % lkdksZfMuk (Sarcodina) ds çkf.k;ksa dk thoæO;
mipeZ dh f>Yyh ls f?kjk gqvk ugha gksrk gS] blfy, budk
dksbZ fuf'pr vkdkj Hkh ugha gksrk gSA ;s iknkHk (Podia) dh
lgk;rk ls xeu (Locomotion) djrs gSa rFkk viuk Hkkstu
çkIr djrs gSaA ;s ,dy ;k dkWyksuh (Colony) cukdj jgrs gSaA

dqN çkf.k;ksa dk dop ;k vfLFkiatj vkUrj vkSj dqN dk cká
gksrk gSA ;s tho vf/kdka'kr% yo.kh; ty vkSj vyo.kh; nksuksa
esa ik;s tkrs gSaA

x.k % QksjkfefuQsjkx.k % QksjkfefuQsjkx.k % QksjkfefuQsjkx.k % QksjkfefuQsjkx.k % QksjkfefuQsjk
;s lkekU;r% vR;Ur lw{etho gksrs gSaA budk O;kl 1

mm ls de gksrk gS ijUrq dqN thoksa ds dop dk vkdkj 100

mm rd Hkh ik;k tkrk gSA QksjkfeuhQsjk ds dop ds vUnj
thoæO; (Cytoplasm) mifLFkr gksrk gS] tks fd nks Hkkxksa esa
foHkkftr gksrk gS] ckgjh Hkkx ,DVksIykTe (Ectoplasm) o
vkUrfjd Hkkx ,.MksIykTe (Endoplasm) dgykrk gSA thoæO;
,d dop (Shell) esa cUn jgrk gSA dop ds Åij ,d ;k ,d
ls vf/kd }kjd (Aperture) mifLFkr jgrs gSa] ftuesa ls èkkxs:ih
lajpuk,a ckgj fudyh jgrh gSa] ftUgsa vkHkklh iknkHk
(Pseudopodia) dgrs gSa ¼fp= 4-9½A lk/kkj.kr;k ;s mFkys
leqæ esa cgqrk;r ls ik;s tkrs gSaA Iyoeku QksjkfefuQsjk dk
forj.k vR;Ur foLr̀r gksrk gS tks fd cgq/kk leqæ lrg ls dqN
xgjkbZ rd ik;s tkrs gSaA m".k dfVcU/k {ks= ds vusd leqæh
rVksa dh  lEiw.kZ ckyw dsoy QksjkfefuQsjk dop&tfur ckyw
dh cuh gqbZ gSA leqæh&volknksa] fo'ks"kr;k iqjkthoh
(Paleozoic), eè;thoh (Mesozoic) vkSj lhukstksbd

fp= 4-9 % QksjkfefuQsjk dh vkdkfjdhfp= 4-9 % QksjkfefuQsjk dh vkdkfjdhfp= 4-9 % QksjkfefuQsjk dh vkdkfjdhfp= 4-9 % QksjkfefuQsjk dh vkdkfjdhfp= 4-9 % QksjkfefuQsjk dh vkdkfjdh
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(Cenozoic) egkdYiksa ds fu{ksiksa esa] QksjkfefuQsjk dk forj.k
vR;Ur foLrr̀ gksus ds dkj.k buds thok'eksa dk Lrfjr 'kSy
foKku (Stratigraphy) esa vR;f/kd egRo gSA feêh ds rsy ds
{ks=ksa dh [kkst esa xaHkhj os/ku ç.kkyh esa ;s lokZf/kd mi;ksxh
fl) gq, gSaA

dop dop dop dop dop (The shell or test)
QksjkfefuQsjk vU; çksVkstksvk dh vis{kk cM+s ,ddksf'kdh;

tho gSaA buds eq[; y{k.k gSa & /kkxs tSls 'kk[kk;qä iknkHk
rFkk dop dh mifLFkfrA QksjkfefuQsjk dk dop fHkUu&fHkUu
inkFkksZa dk cuk gksrk gSA jklk;fud vkSj lajpukRed n`f"V ls
budk dop pwusnkj] ckywdke; (Arenaceous), dkbfVu
(Chitinous), flfydke; (Siliceous) ;k ftysfVu (Gelatinous)

dk gks ldrk gSA pwusnkj] ckywdke; dop lokZf/kd ik;s tkrs
gSaA flfydke; dopksa ds ewy gksus esa 'kadk gSA buds f}rh;d
mRifÙk dks gksus dh laHkkouk vf/kd gSA

pwusnkj dopksa dks mudh lajpuk ds vk/kkj ij nks laoxksZa]
dkapkHk ;k fNæh vkSj iklsZysuh ;k vfNæh esa foHkkftr fd;k
x;k gSA dkapkHk dop ds fNæksa ls lgL=ksa vfrlw{e iknkHk
(Podia) ckgj fudys jgrs gSaA dqN thok'e foKkuh pwusnkj
dopksa ds mi;qZä nks laoxksZa esa foHkktu dks mfpr vkSj vko';d
ugha le>rs gSa] muds vuqlkj vusd ckywdke; dopksa rFkk ,sls
pwusnkj dopksa esa Hkh fNæ ik;s tkrs gSa] ftUgsa vfNæh laoxZ ds
vUrxZr j[kk x;k gSA ckywdke; dop Lrj d.kksa ds la;kstu
ls curk gSA ;s d.k cgq/kk DokVZ~t] pwusnkj inkFkZ] vHkzd rFkk
Liat&dafVdk (Sponge spicules) ds vFkok vU; QksjkfefuQsjk
ds dopksa ds gksrs gSaA la;ksth inkFkZ cgq/kk pwusnkj] dkbfVuh
vFkok ykSge; gksrk gSA vusd QksjkfefuQsjk dopksa ds fuekZ.k
ds fy, d.kksa ds pquko esa vR;Ur oj.k{ke gksrs gSaA mnkgj.kkFkZ
dqN dsoy DokV~Zt ds d.kksa ls vius dop dk fuekZ.k djrs gSa]
rks dqN dsoy Liat&dafVdkvksa lsA

dkbfVuh dop iryk] yphyk vkSj ikjn'kZd gksrk gSA
bldks dopksa dk lcls vkfne ç:i ekuk tkrk gSA dqN ljy
oa'kksa ds çkf.k;ksa esa bl çdkj dk dop ik;k tkrk gSA
dkbfVuh dop thok'e ds :i esa ugha ik;s tkrs gSaA

dks"B QksjkfefuQsjk ds dop dh ewy bdkbZ gSA loZçFke
fufeZr dks"B dks vxz dksf"Bdk (Proloculus) dgrs gSaA dop
dsoy ,d dks"B vFkok ,d ls vf/kd dks"Bksa ls fufeZr gksrk
gSA nks dks"Bksa ds chp dh lEidZ js[kk dks lhou (Suture) dgrs
gSaA dop dk :i dks"Bksa dh la[;k vkSj muds foU;kl ij
fuHkZj djrk gSA dks"Bksa dh la[;k ds vuqlkj dopksa dks
,ddksf"Bdh; vkSj cgqdksf"Bdh; esa foHkkftr fd;k tk ldrk

gSA ,ddksf"Bdh; dop tSls & ySthuk (Lagena), dsoy ,d
dks"B dk cuk gksrk gSA ySthuk ds dop dk vkdkj ¶ykLd
tSlk gksrk gSA ,d dksf"Bdh; dop dHkh&dHkh uyh tSls
lery&lfiZy (Planispiral) gksrs gSaA cgqdksf"Bdh; dop esa
,d ls vf/kd dks"B gksrs gSa] tks fofHkUu çdkj ls foU;kflr
gksrs gSaA uksMkslkfj;k (Nodosaria) esa ;g ,d iafDr esa c)
gksrs gSaA ,sls foU;kl dh ,d iafDrd foU;kl (Uniserial

arrangement) dgrs gSaA VSDlVqysfj;k (Taxtularia) esa dks"B
nks iafDr;ksa esa ik;s tkrs gSaA bl çdkj ds foU;kl dks f}iafDrd
foU;kl (Biserial arrangement) dgrs gSaA oU;wZfyvkuk
(Verneuliana) esa f=iafDrd foU;kl (Triserial arranagement)

ik;k tkrk gSA ,d iafDrd vkSj f}iafDrd dop dHkh&dHkh
lery lfiZy] tSls fØLVsysfj;k (Cristellaria) vkSj dHkh&dHkh
dq.Mfyuh :i&lfiZy (Helicoid spiral) tSls & jksVsfy;k
(Rotalia) Hkh ik;s tkrs gSaA lery lfiZy esa dks"B lery ij

fp= 4-10 % QksjkfefuQsjk ds dop dh fofHkUu vkdkfjdhfp= 4-10 % QksjkfefuQsjk ds dop dh fofHkUu vkdkfjdhfp= 4-10 % QksjkfefuQsjk ds dop dh fofHkUu vkdkfjdhfp= 4-10 % QksjkfefuQsjk ds dop dh fofHkUu vkdkfjdhfp= 4-10 % Qk sjkfefuQsjk ds dop dh fofHkUu vkdkfjdh
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dq.Mfyr gksrs gSa ijUrq dq.Mfyuh :i lfiZy esa dq.Myhdj.k
fLçax dh rjg gksrk gSA

vkÑfr ds vk/kkj ij dopksa dks pfØdkHk (Discoidal),

rkjkdkj (Stellate), ia[kkuqek (Flabelliform), uk[k:i
(Pyriform-pear shaped) vkfn esa oxhZÑr fd;k tk ldrk gS
¼fp= 4-10½A

f}:irk vkSj cgq:irk f}:irk vkSj cgq:irk f}:irk vkSj cgq:irk f}:irk vkSj cgq:irk f}:irk vkSj cgq:irk (Dimorphism and

Polymorphism)
vusd QksjkfefuQsjk fo'ks"kr;k mPpdksfV ds QksjkfefuQsjk

esa ,d gh tkfr ds dop ds nks :i ik;s tkrs gSaA lkekU;r;k
leku fn[kus okys bu dopksa esa ,d dop dh vxz dksf"Bdk
cM+h vkSj nwljs dh NksVh gksrh gSA ,d gh tkfr ds bl f}:ih;
LoHkko dh f}:irk (Dimorphism) dgrs gSaA vxzdksf"Bdk ds
nks :i vkfnuwru (Eocene) 'kSyksa esa ik;s tkus okys U;weqykbV~l
(Nummulites) esa loZçFke ns[ks x;sA ckn esa v/;;u ls vusd
QksjkfefuQsjk tSls & ¶;qtqfyfuM~l (Fusulinids) esa Hkh f}:irk
Kkr gqbZ ¼fp= 4-11½A

Hkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.kHkw&oSKkfud forj.k
QksjsfefuQsjk eq[;r;k leqæh çk.kh gS tks fd leqæry esa

fuokl djrs gSaA budh dqN çtkfr;ka tSls Xyksfctsjhuk
(Globigerina) leqæ dh lrg ij ikbZ tkrh gSaA iSysftd
QksjkfefuQsjk eq[;r;k m".k {ks=h; leqæksa esa çpqj ek=k esa ik;s
tkrs gSaA leqæ lrg ds lehi jgus okys QksjkfeuhQj dk
forj.k rkieku rFkk mFkys leqæry esa jgus okys QksjkfeuhQj
dk forj.k xgjkbZ ,oa rkieku ij fuHkZj djrk gSA

loZçFke Åijh ØSfEc;u dh pêkuksa ls QksjkfeuhQj çkIr
gq, gS] ftuds dop ckyqdke; o dkpkHk }kjk fufeZr gksrs gSaA
;|fi QksjkfeuhQsjk dh dqN çtkfr;ka fuEu iqjkthoh egkdYi
esa mifLFkr Fkh ijUrq dkcZuhdYi esa ;s vR;f/kd egRoiw.kZ gks
pqds FksA bl dYi ds laLrj esa eq[;r;k bUMksFkk;jk] ¶;qtqfyuk
QksjkfeuhQsjk ds thok'e feyrs gSa] tks fd pwuk iRFkj dk
fuekZ.k djrs gSaA ifeZ;u dYi esa budh la[;k ux.; FkhA

e/;thoh dYi ds çkjEHk ;kfu Vªk;sfld dky esa budh
la[;k cgqr de Fkh ysfdu tqjSfld dky esa ;s cgqrk;r esa ik;s
tkrs FksA buesa dkapkHk dop okys QksjkfeuhQj uksMkslkfj;k
(Nodosaria) ,oa fØLVsysfj;k (Cristellaria) dkQh ek=k esa
ik;s tkrs FksA buds vykok phuh feêh ;qDr (Porcellanous)

çtkfr tSls fefy;ksyk (Miliola) oxZ cgqrk;r esa ik;s tkrs FksA
fØVsf'k;l dYi esa vkWfcZVksfyuk (Orbitolina), Xykschtsfjuk
(Globigerina), jk sVkfy;k (Rotalia), VsDlVwy s fj;k
(Taxtularia),  ck s fyfouk (Bolivina) ,oa ¶ysc s fyuk
(Flabelina) eq[; oa'k FkhA

QksjkfeuhQj dk pjeksRd"kZ r`rh; egkdYi (Tertiary)

,oa vfHkuo dky (Recent) esa gqvkA bvksflu dky esa
eq[;r;k U;weqykbV~l (Nummulites), DohudSyksD;wfyuk
(Quinqueloculina) ,oa ,yfo;ksfyuk (Alveolina) oa'k dh
çtkfr;ka ik;h tkrh FkhA vksfyxkslhu dky esa eq[;r;k
U; we qykbV ~l (Nummulites) ,o a y s fiMk slkbfDyuk
(Lapidocyclina) ik;s tkrs Fk sA ekvk sflu dky es a
,fEQLVsftuk (Amphistegina) ,oa Iyk;ksflu dky esa Hkh
cgqr lh çtkfr;ka ikbZ tkrh Fkh ¼fp= 4-12½A

ySesyhczsfUd;kySesyhczsfUd;kySesyhczsfUd;kySesyhczsfUd;kySesyhczsfUd;k
la?k (Phylum) – eksyLdk

oxZ (Class) – I ySeyhczsfUdk;k

II xsLVªksiksMk

III lsQsyksiksMk

fp= 4-11 % dop esa f}:irkfp= 4-11 % dop esa f}:irkfp= 4-11 % dop esa f}:irkfp= 4-11 % dop esa f}:irkfp= 4-11 % dop esa f}:irk

fp= 4-12 % QksjkfeuhQj ds mnkgj.kfp= 4-12 % QksjkfeuhQj ds mnkgj.kfp= 4-12 % QksjkfeuhQj ds mnkgj.kfp= 4-12 % QksjkfeuhQj ds mnkgj.kfp= 4-12 % QksjkfeuhQj ds mnkgj.k
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çLrkouk çLrkouk çLrkouk çLrkouk çLrkouk (Introduction)
;g eksyLdk leqnk; dk tho gS] eksyLdk la?k ds vfèkdka'k

tUrq leqæh gSaA dbZ tUrq vyo.kh; ty esa vkSj LFky ij Hkh
ik;s tkrs gSaA ;s v[k.MÑr çk.kh gSaA budh nsg dksey gksrh
gS tks cgq/kk ,d dBksj dop ls vko`r jgrh gSA

vkfFkZd n`f"V ls eksyLdk euq"; ds Hkkstu ds :i esa
mi;ksx fy;s tkrs gSa] buds dopksa dk mi;ksx vyadj.k
lkexzh ds :i esa] dksfM+;ksa (Cypraea) dk mi;ksx flDdksa ds
:i esa fd;k tkrk jgk gSA

ySesyhcz sfUd;kySesyhcz sfUd;kySesyhcz sfUd;kySesyhcz sfUd;kySesyhcz sfUd;k
ySesyhczsfUd;k dk vFkZ ifÙk;ksa tSls ysesyk (Lamella =

Leaf), fxy (Branchia = Gill) rFkk isysfliksMk dk vFkZ Qyd
(Pelekys = Blade) tSlk] in (Podos = foot) gksrk gSA

budk dop f}dikVh; gksrk gSA buds dikVksa dh fLFkfr]
nsg ds nf{k.k vkSj oke (Right - Left) gksrh gSA lkFk gh lkFk
;s dikV ik'oksZ esa ncs (Laterally compressed) gksrs gSaA

çÑfr vkSj vkokl çÑfr vkSj vkokl çÑfr vkSj vkokl çÑfr vkSj vkokl çÑfr vkSj vkokl (Habit and Habitat)
çÑfr vkSj vkokl ij fuHkZj djrs gq, ySesyhczsUd dks

fuEufyf[kr nks lewgksa esa oxhZÑr fd;k tk ldrk gSA

1- rj.kd (Nektons) 2- furyLFk (Benthos)

rj.kd ySesyhczsUd dh la[;k vR;Ur U;wu gS] tSls isDVu
(Pecten)A ry ij jgus okys ySesyhczsUd dh la[;k cgqrk;r
gSA buesa vf/kdka'k ,sls çk.kh gSa tks ry ij jsaxus okys çkf.k;ksa
dh Js.kh esa vkrs gSa] tSls & foul (Venus) vkSj vkdkZ (Arca)A
dqN ,sls ySesyhczsUd Hkh gS tks dk"B ;k 'kSyksa esa fNæ cukdj
jgrs gSaA ,sls çkf.k;ksa dks fcydkjh dgrs gSaA VsjsMks (Teredo)
dks tgkt dk dhM+k (Shipworm) dgrs gSa] D;ksafd ;s tgkt
dh ydM+h esa fNæ cukdj mUgsa vR;f/kd gkfu igqapkrs gSaA
Qksyl (Pholas) tkfr ds ySesyhczsUd f'kykvksa rd esa fNæ
cuk ysrs gSaA dqN isysflikWM] tSls ekbfVyl (Mytilus) vius
lw=xqPN (Byssus) vkSj fgIiwjkbVht (Hippurites) vius dikV
dh lgk;rk ls vkèkkj ls layXu jgrs gSaA tSlk fd fiNys ì"Bksa

esa dgk tk pqdk gS fd ySesyhczsUd ds dop leku&dikVh;
gksrs gSa] ijUrq vkokl dh fofHkUu ifjfLFkfr;ksa ds QyLo:i
buds dop ds vkdkj vkSj lkbt esa Hkh ifjorZu vk tkrk gSA
tks çk.kh vius ,d dikV dh lgk;rk ls fdlh vk/kkj ls
layXu jgrs gSa] muds os dikV lhesaVh inkFkZ ds fu{ksi.k ds
dkj.k fo'ks"k :i ls eksVs vkSj cM+s gks tkrs gSaA mnkgj.kr%
,Dlksxk;jk (Exogyra) vkSj xzkbfQ;k (Gryphaea) vius
oke diVksa ls layfxr jgrs gSaA ;s oke dikV LorU= nf{k.k
dikV (Right Valve) dh vis{kk fHkUu vkSj cM+s gksrs gSaA dikVksa
ds vkdkj dh vlekurk fgIiwjkbVht esa pje fcUnq ij igqap
tkrh gSA fgIiwjkbVht dk fuEu dikV fu{ksi.k ds dkj.k çoky
tSlk 'kaDokdkj gks tkrk gSA Å/oZ dikV vius ewy vkdkj esa
gh jgrk gS vkSj <Ddu tSlk fn[krk gSA

rj.k'khy] tSls iSDVu vkSj layXu jgus okys çkf.k;ksa dh
fLFkfr nf{k.koke (Right-Left) u jgdj Å/oZ fuEu (Top-

Bottom) gks tkrh gS ¼fp= 4-13½A

mi;qZä ifjorZu ds lkFk&lkFk çÑfr vkSj vkokl dk
vlj dikVksa dh lefefr ij Hkh iM+rk gSA mnkgj.kr%] rj.k'khy
çkf.k;ksa ds dikV f}ik'ohZ; lefefr gksrs gSa] tSls& isDVu]
ijUrq fcydkjh çkf.k;ksa ds dop dk i'p Hkkx Åij mBk gqvk
rFkk fcy ds [kqys Hkkx dh vksj gksrk gSA blfy, i'p Hkkx dh
o`f) ds fy, i;kZIr LFkku blh fn'kk esa gksrk gSA ;gh dkj.k
gS fd fcydkjh ySesyhczsUd ds dikV vR;f/kd vlefer gksrs
gSaA mnkgj.kr% Qksyl ,oa lksysu (Solen) mi;qZä ifjfLFkfr;ka
lw= xqPN ls layfxr çkf.k;ksa esa Hkh ykxw gksrh gSa blfy, buds
dikV Hkh vlefer gksrs gSaA ekbfVyl bldk mnkgj.k gSA

dop dh fLFkfr dk v/;;udop dh fLFkfr dk v/;;udop dh fLFkfr dk v/;;udop dh fLFkfr dk v/;;udop dh fLFkfr dk v/;;u
ftl mikUr ds lkFk&lkFk nksuksa dikV layXu jgrs gSa

mls i`"B (Dorsal) rFkk ftl vksj ls [kqyrs gSa mls v/kj
(Ventral) mikUr dgrs gSaA blh çdkj eq[k dh vksj dk Hkkx
vxz (Anterior) rFkk xqnk dh vksj dk i'p (Posterior)

dgykrk gSA nksuksa dikVksa ds i`"B Hkkx ij ,d uqdhyh pksap
(Beak) gksrh gS ftls ddqn (Umbo) dgrs gSa ¼fp= 4-14½A

fp= 4-13 % ySesyhczsfUd;k esa çÑfr vkSj vkokl dk vuqdwyufp= 4-13 % ySesyhczsfUd;k esa çÑfr vkSj vkokl dk vuqdwyufp= 4-13 % ySesyhczsfUd;k esa çÑfr vkSj vkokl dk vuqdwyufp= 4-13 % ySesyhczsfUd;k esa çÑfr vkSj vkokl dk vuqdwyufp= 4-13 % ySesyhczsfUd;k esa çÑfr vkSj vkokl dk vuqdwyu
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lk/kkj.kr% dop f}ik'ohZ; lefer gksrk gSA lefer ry
nksuksa dikVksa ds chp ls tkrk gS] vFkkZr~ dop leku dikVh;
(Equivalve) gksrk gSA ddqn ls v/kj mikUr rd vkSj vxz ls
i'p Hkkx rd lefefr ry esa ukih xbZ vf/kdre yEcor~
nwfj;ksa dks Øe'k% ÅapkbZ vkSj yEckbZ dgrs gSaA dop dh cUn
voLFkk esa mlds vUnj ls ukih xbZ vf/kdre nwjh dks eksVkbZ
dgrs gSaA

dop dh vkdkfjdhdop dh vkdkfjdhdop dh vkdkfjdhdop dh vkdkfjdhdop dh vkdkfjdh
(Morphology of the shell)

cká y{k.k cká y{k.k cká y{k.k cká y{k.k cká y{k.k (External characters)
dop ds nksuksa dikVksa ds ì"B Hkkx pksap tSls gksrs gSa ftUgsa

ddqn dgrs gSa] tks fd cgq/kk vxz dh vksj eqM+k gksrk gSA tSls
& ohul dks çkslksxk;j (Prosogyre) dgrs gSaA ddqn tc
fgUt dh vksj ,d nwljs dh rjQ eqM+k gks rks mUgsa vkFkksZxk;j

(Orthogyre) dgrs gSa] tSls Xykblhesfjl (Glycimeris)A ddqn
tc i'p dh vksj eqM+k gks rks mUgsa vkWfiLFkksxk;j (Opisthogyre)

dgrs gSa] tSls Vªkbxksfu;k ¼fp= 4-15½A

vyadj.k vyadj.k vyadj.k vyadj.k vyadj.k (Ornamentation)
ysfeyhczsfd;k ds dop ij ladsUæh; vkSj vjh; nksuksa

çdkj ds vyadj.k ik;s tkrs gSaA ladsUæh; vyadj.k ds vUrxZr
vkus okyh lajpukvksa esa o`f)&js[kk,a] dVd (Ridges) vkSj
o`f)&Lrfjdk,a (Growh-lamellae) çeq[k gSA bu ladsUæh
lajpukvksa dk dsUæ ddqn (Umbo) gksrk gSA

vjh; vyadj.k esa fofHkUu vkdkj dh js[kk,a tSls &
i'kqZdk (Coasta), dksLVsyk (Costella) vkfn ddqn ls vilfjr
gksrh gSA ;fn nksuksa vyadj.k leku :i ls fodflr gks rks
tkfydk:ih ;k dsUlsysV vyadj.k dgrs gSa ¼fp= 4-16½A

fgUt&js[kk vkSj fgUt {ks=fgUt&js[kk vkSj fgUt {ks=fgUt&js[kk vkSj fgUt {ks=fgUt&js[kk vkSj fgUt {ks=fgUt&js[kk vkSj fgUt {ks=
ySfeyhczsUd ds nksuksa dikV i`"V Hkkx ij ,dkUrj Øe esa

fLFkr nkarksa vkSj xfrZdkvksa dh lgk;rk ls ftl js[kk ds
lkFk&lkFk layXu jgrs gSa] mls fgUt&js[kk dgrs gSaA fgUt&js[kk
yEch vkSj lh/kh ;k NksVh vkSj oØh; gks ldrh gSA

,slh tkfr;ksa esa ftuesa çk;% fgUt&js[kk lh/kh gksrh gS]
fgUt&js[kk vkSj ddqn ds chp lery] f=Hkqtkdkj lk {ks=
gksrk gSA bl {ks= dks fgUt {ks= (Cardinal area) dgrs gSa] tSls
vkdkZA

Luk;q Luk;q Luk;q Luk;q Luk;q (Ligaments)
ySfeyhczsUd ds dopksa esa dikVksa (Valves) dks [kksyus ds

fy, vukojd (Divaricator) isf'k;ka ikbZ tkrh gSaA bu isf'k;ksa

fp= 4-14 % ySesysczsfUd;k dop dh yEckbZ]fp= 4-14 % ySesysczsfUd;k dop dh yEckbZ]fp= 4-14 % ySesysczsfUd;k dop dh yEckbZ]fp= 4-14 % ySesysczsfUd;k dop dh yEckbZ]fp= 4-14 % ySesysczsfUd;k dop dh yEckbZ]
eksVkbZ vkSj Å¡pkbZeksVkbZ vkSj Å¡pkbZeksVkbZ vkSj Å¡pkbZeksVkbZ vkSj Å¡pkbZeksVkbZ vkSj Å¡pkbZ

fp= 4-15 % ySesyhcz sfUØ;k ds dikV dh cká lajpukfp= 4-15 % ySesyhcz sfUØ;k ds dikV dh cká lajpukfp= 4-15 % ySesyhcz sfUØ;k ds dikV dh cká lajpukfp= 4-15 % ySesyhcz sfUØ;k ds dikV dh cká lajpukfp= 4-15 % ySesyhcz s fUØ;k ds dikV dh cká lajpuk

fp= 4-16 % ySesyhczsfUØ;k ds dop ds vyadj.kfp= 4-16 % ySesyhczsfUØ;k ds dop ds vyadj.kfp= 4-16 % ySesyhczsfUØ;k ds dop ds vyadj.kfp= 4-16 % ySesyhczsfUØ;k ds dop ds vyadj.kfp= 4-16 % ySesyhczsfUØ;k ds dop ds vyadj.k
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dks Luk;q dgrs gSaA Luk;q nks çdkj ds gksrs gSa & cká vkSj
vkUrfjdA

cká Luk;q] dksfUdvksfyu (Conchiolin) uked inkFkZ dk
cuk gqvk çR;kLFk NM+ (Elastic rod) tSlk gksrk gS] tks
fgUt&mikUr ij] cgq/kk ddqn ds i'p esa fLFkr gksrk gSA ftu
Luk;q dh NM+ dsoy ,d cy ;k LVªsaM (Strand) dh cuh gksrh
gS mls ,dcU/kuh (Alivincular) rFkk ftudh NM+ vusd cyksa
dh cuh gksrh gS mls cgqcU/kuh (Multivincular) Luk;q dgrs gSaA
dqN Luk;q v/kZ csyukdkj iêh ;k cSaM ds cus gksrs gSa] mUgsa
iSjhfoUdqyj (Parivincular) dgrs gSaA

vkUrfjd Luk;q f=dks.kkdkj iSM tSls gksrs gSa] tks
fgUt&ykbu ij fLFkr gksrs gSa] tSls isDVu A

vkUrfjd y{k.kvkUrfjd y{k.kvkUrfjd y{k.kvkUrfjd y{k.kvkUrfjd y{k.k
(Internal Character)

dikVksa ds vkUrfjd y{k.kksa esa fofHkUu isf'k;ksa ds layXu ls
fufeZr fpà ;k Nki rFkk fgUt ij fLFkr nar&foU;kl eq[; gSA

isf'k;ka isf'k;ka isf'k;ka isf'k;ka isf'k;ka (Muscles)
vfHkorZuh isf'k;ka (Adductor muscles) dikVksa dks cUn

djus esa lgk;d gksrh gSA buds layXu ls tks Nkisa curh gSa]
mUgsa vfHkorZuh Nki (Adductor impression) dgrs gSaA ;s Nki
o`Ùkkdkj ;k v.Mkdkj xrZ gksrh gSA

vusd ySesyhczsUd ds nksuksa dikVksa esa ,d js[kkxr&xrZ
(Linear depression) gksrk gS ftldk fuekZ.k çkokj&isf'k;ksa
ds layXu gksus ds dkj.k gksrk gSA bl js[kkxr xrZ dks çkokj
js[kk (Pallial line) dgrs gSa ¼fp= 4-17½A

narfoU;kl narfoU;kl narfoU;kl narfoU;kl narfoU;kl (Dentition)
ySesfyczsUd esa nkarksa dh la[;k] vkdj&çdkj ,oa muds

O;ofLFkr gksus ds <ax dks la;qä :i ls narfoU;kl dgrs gSaA
çeq[k narfoU;kl fuEu çdkj ds gSa ¼fp= 4-18½

1- cgqnarhcgqnarhcgqnarhcgqnarhcgqnarh (Taxodont) : blesa leku vkdkj vkSj vkÑfr
ds vusd NksVs&NksVs nkar ,oa xrZ gksrs gSa] tks fgUt ls yEcor~
;k FkksM+s frjNs gksrs gSa] buesa ls çR;sd dh vf/kdre la[;k 35
rd gks ldrh gSA mnkgj.k & U;qdqyk (Nucula) ,oa vkdkZ
(Arca)

2- fo"kenarhfo"kenarhfo"kenarhfo"kenarhfo"kenarh (Heterodont) : ;g lcls vf/kd fodflr
narfoU;kl gSA blesa fofHkUu vkdkj ds nkar ddqn (Umbo) ds
uhpss ls vilfjr gksrs gSaA bl narfoU;kl ds nkarksa dks fgUtnkar
(Hinge teeth) ;k eq[;nar (Cardinal teeth) vkSj ik'oZnar
(Lateral teeth) esa ckaVk tk ldrk gSA eq[;nkar ddqn ds
fcYdqy uhps fLFkr gksrs gSa] ;s vis{kkÑr cM+s gksrs gSaA ik'oZnkar]
eq[;nkar ds nksuksa ik'oksZa esa fLFkr gksrs gSaA vxz dh vksj fLFkr
ik'oZ nkarksa dks vxzik'oZ nkar (Anterior laterals) vkSj i'p dh
vksj ik'oZ nkarksa dks ik'oZ nkar (Posterior laterals) dgrs gSaA
mnkgj.k & ohul (Venus)

3- lkbtksMksUVlkbtksMksUVlkbtksMksUVlkbtksMksUVlkbtksMksUV (Schizodont) : blesa nkar dk vkdkj
,oa vkÑfr ifjorZu'khy jgrs gSaA lkekU;r;k nkar eksVs] la[;k
esa de rFkk cgq/kk [kkap esa fLFkr gksrs gSaA mnkgj.k & Vªkbxksfu;k
(Trigonia)

4- lenarh lenarh lenarh lenarh lenarh (Isodont) : blesa nkar cyoku ,oa leku
vkdkj ds gksrs gSaA mnkgj.k & LikUMhyl

nf{k.k vkSj oke dikVksa dk vfHkfu/kkZj.knf{k.k vkSj oke dikVksa dk vfHkfu/kkZj.knf{k.k vkSj oke dikVksa dk vfHkfu/kkZj.knf{k.k vkSj oke dikVksa dk vfHkfu/kkZj.knf{k.k vkSj oke dikVksa dk vfHkfu/kkZj.k
(Determination of right and left valves)

blds fy;s loZçFke muds vxz vkSj i'p Hkkxksa dk
fu'p; djuk vko';d gSA ftldk fd fuEufyf[kr y{k.kksa
}kjk fu'p; fd;k tkrk gS %&

1- dikVksa ds ddqn cgq/kk vxz dh vksj eqM+s gq, gksrs gSaA

fp= 4-17 % ySesyhczsfUd;k ds cká dikV dhfp= 4-17 % ySesyhczsfUd;k ds cká dikV dhfp= 4-17 % ySesyhczsfUd;k ds cká dikV dhfp= 4-17 % ySesyhczsfUd;k ds cká dikV dhfp= 4-17 % ySesyhczsfUd;k ds cká dikV dh
vkUrfjd lajpukvkUrfjd lajpukvkUrfjd lajpukvkUrfjd lajpukvkUrfjd lajpuk

fp= 4-18 % ySesyhczsfUd;k ds fofHkUu nUr&foU;klfp= 4-18 % ySesyhczsfUd;k ds fofHkUu nUr&foU;klfp= 4-18 % ySesyhczsfUd;k ds fofHkUu nUr&foU;klfp= 4-18 % ySesyhczsfUd;k ds fofHkUu nUr&foU;klfp= 4-18 % ySesyhczsfUd;k ds fofHkUu nUr&foU;kl
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2- f}ik'ohZ; vlefer dikVksa esa i'p Hkkx cgq/kk vf/kd
fodflr gksrk gS] blfy, ;g cM+k gksrk gSA

3- çkokj&dksVj i'p vfHkorZuh Nki ds lehi gksrk gSA

4- v/kZpUæ xrZ ddqn ls vxz dh vksj fLFkr gksrk gSA

5- ,d vfHkorZuh ySesyhcszUd dh ,dy Nki lnSo i'p
vfHkorZuh is'kh dh gksrh gSA

dikVksa ds vxz vkSj i'p Hkkx fuf'pr djus ds i'pkr~
;fn dop dks bl çdkj idM+k tk;s fd i`"B Hkkx Åij rFkk
vxz Hkkx tkapdrkZ ls nwj fn"V gks rks nk;ka dikV nk;sa gkFk dh
vksj rFkk ck;ka dikV ck;sa gkFk dh vksj gksxkA

Hkw&oSKkfud forj.k Hkw&oSKkfud forj.k Hkw&oSKkfud forj.k Hkw&oSKkfud forj.k Hkw&oSKkfud forj.k (Geological History)

ySesfyczsUd ds thok'e loZçFke Lisu ds e/; dSfEcz;u
'kSyksa esa ik;s x;s gSaA cgqnarh ySesyhczsUd loZçFke fuEu
vkMksZZfof'k;u dYi esa vfLrRo esa vk;s] ijUrq bl dky esa
ySesyhczsUd dk fodkl lhfer gksus ds dkj.k budh la[;k
vfèkd ugha jgh rks Hkh vkMksZfof'k;u dYi ds vUr rd ,d
Lora= lewg ds :i esa budh uhao iM+ pqdh FkhA flY;wfj;u
dYi esa fo"kenarh ySesyhczsUd loZçFke ik;s x;sA

iqjkthoh egkdYi ds vfUre pj.k esa ySesyhcszUd esa dqN
vR;Ur egRoiw.kZ ifjorZu gq,A iqjkthoh 'kSyksa esa ik;h tkus
okyh vf/kdka'k tkfr;ka foyqIr gks xbZ] dsoy dqN gh eè;thoh
egkdYi rd thfor jghA ;s tkfr;ka orZeku dky rd ik;h
tkrh gSA mnkgj.k & ekbfVyl (Mytilus), vkdkZ (Arca)

e/;thoh egkdYi esa ySesyhczsUd egRoiw.kZ jgs ijUrq
budk pje fodkl r`rh; egkdYi esa gqvkA Vªkbxksfu;k
(Trigonia), VsjsMks (Teredo) vkfn fØVsf'k;l vkSj ekbfVyl
(Mytilus), isDVu (Pecten) vkfn Vªkb,fld (Triassic) dYi
dh çfrfuf/k tkfr;ka gSaA

vyo.k ty esa jgus okys ySesyhczsUd dk mn~Hko leqæh
ySesyhczsUd dh vis{kk cgqr ckn esa gqvkA vyo.k ty ds
thok'e dkcZuh dYi esa loZçFke ik;s x;sA leqæh tkfr;ksa dh
vis{kk budk egRo lnSo cgqr de jgk gSA

mÙke vo'ks"k u ik;s tkus ds dkj.k ySesyhczsUd lkèkkj.kr%
vPNs lwpd thok'e (Index fossil) ugha fl) gq,A ;g rF;
Msoksfu;u (Devonian) dYi ds iwoZ ik;s tkus okys thok'eksa
ds fo"k; esa fo'ks"k :iksa ls ykxw gksrk gSA ckn dh dqN tkfr;ksa
dh rqyuk mÙke thok'eksa esa dh tkrh gSA tSls ,Dtksxk;jk
(Exogyra), xzsfQ;k (Gryphaea) vkfn ¼fp= 4-19½A

oxhZdj.k oxhZdj.k oxhZdj.k oxhZdj.k oxhZdj.k (Classification)

ySesfyczsUd dks fuEufyf[kr y{k.kksa ds vk/kkj ij oxhZÑr
fd;k tkrk gS %&

1- fxy dh lajpuk (Structure of gills),

2- is'kh; Nki (Muscular impression),

3- Luk;fod y{k.k (Ligamental features),

4- nar foU;kl (Dentition)A

fp= 4-19 % ySesyhczsfUd;k ds dqN mnkgj.kfp= 4-19 % ySesyhczsfUd;k ds dqN mnkgj.kfp= 4-19 % ySesyhczsfUd;k ds dqN mnkgj.kfp= 4-19 % ySesyhczsfUd;k ds dqN mnkgj.kfp= 4-19 % ySesyhczsfUd;k ds dqN mnkgj.k
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mi;qZä xq.kksa dks /;ku esa j[krs gq, ySesyhcszUd dks
fuEufyf[kr x.kksa esa oxhZÑr fd;k tk ldrk gS %&

oxZ ySesyhcszfUd;koxZ ySesyhcszfUd;koxZ ySesyhcszfUd;koxZ ySesyhcszfUd;koxZ ySesyhcszfUd;k (Class-Lamellibranchia)

x.kx.kx.kx.kx.k (Order)

1- x.k % VSDlksMksUVk (Order : Taxodonata)

2- x.k % ;wySesyhcszfUd;k (Order : Eulamellibranchia)

3- x.k % ,uvkblksek;fj;k (Order : Anisomyaria)

1- x.k % VSDlksMksUVkx.k % VSDlksMksUVkx.k % VSDlksMksUVkx.k % VSDlksMksUVkx.k % VSDlksMksUVk % bl x.k ds vUrxZr os lHkh
iSysflikWM vk tkrs gSa ftudk nar&foU;kl cgqnarh gksrk gSA
lHkh cgqnarh ySesyhcszUd çk;% f}vfHkorZuh gksrs gSaA çk;% nksuksa
vfHkorZuh isf'k;ka yxHkx leku lkbt dh gksrh gS] vFkkZr~
VSDlksMkUVk leku vfHkorZuh gksrs gSaA tSls U;qdqyk] Xykbflesfjl
(Glycymeris), vkdkZ vkfn bl xq.k dh çeq[k tkfr;ka gSaA

2- x.k % ;wySesyhczsfUd;kx.k % ;wySesyhczsfUd;kx.k % ;wySesyhczsfUd;kx.k % ;wySesyhczsfUd;kx.k % ;wySesyhczsfUd;k % ;wySesyhczsfUd;k ySesyhczsUd
dk lcls cM+k vkSj lokZf/kd egRoiw.kZ x.k gSA blesa fxy&rUrq
(Gill filaments) ,d nwljs ls la;qä gksus ds dkj.k lfNæh
ifÙk;ksa tSls gksrs gSaA fxy ds ifÙk;ksa tSls vkdkj ds dkj.k gh
bl x.k dks ;wySesczsfUd;k uke fn;k x;k gSA ;s f}vfHkorZuh
gksrs gSa rFkk vfHkorZuh Nki cgq/kk leku lkbt dh gksrh gSA
dqN tkfr;ksa esa vxz Nki] i'p dh vis{kk dqN NksVh gksrh gSaA
nar&foU;kl lkbZtksMksUV rFkk gSVsjksMksUV ik;k tkrk gSA
Vªkbxksfu;k (Trigonia)] dSek (Chama)] ,LVkVhZ (Astarte)]
fgIiwjkbVht] ohul] ekbvk (Mya) vkfn bl x.k dh çfrfufèk
tkfr;ka gSaA

3- x.k % ,uvkblksek;fj;kx.k % ,uvkblksek;fj;kx.k % ,uvkblksek;fj;kx.k % ,uvkblksek;fj;kx.k % ,uvkblksek;fj;k % bl x.k ds vUrxZr vkus
okys çkf.k;ksa ds dopksa dh vxz vfHkorZuh Nki i'p dh vis{kk
vR;f/kd NksVh gksrh gSA dHkh&dHkh vxz Nki iw.kZ :i ls
vuqifLFkr ikbZ tkrh gSA bl fLFkfr dks ,d&vfHkorZuh dgrs
gSaA ,d&vfHkorZuh iSysflikWM esa i'p vfHkorZuh is'kh cM+h rFkk
cy'kkyh gksrh gS vkSj dikV ds yxHkx e/; esa fLFkr gksrh gSA

f}vfHkorZuh ls ,d vfHkorZuh fLFkfr dh çkfIr vxz
vfHkorZuh is'kh ds Øe'k% gzkl ds QyLo:i gksrh gSA bl
Øfed gzkl ds lkFk&lkFk dop ds vkdkj esa Hkh ifjorZu gksrk
gSA tSls&tSls vxz vfHkorZuh dk gzkl gksrk gS] oSls&oSls ddqn
viuh çkslksxk;j fLFkfr ls Øe'k% vkFkksZxk;j vkSj vUr esa
vkWfiLFkksxk;j fLFkfr dh vksj vxzflr gksrh gSA ekbfVyslh
dqy (Mytilacea Family) bl çdkj ds ifjorZu dk eq[; mnkgj.k
gSA xzkbfQ;k (Gryphaea), vkbuksfljsel (Inoceramus)]
ekbfVyl (Mytilus)] isDVu vkfn ,uvkblksek;fj;k ds eq[;
mnkgj.k gSaA

ikni thok'eksa dk v/;;uikni thok'eksa dk v/;;uikni thok'eksa dk v/;;uikni thok'eksa dk v/;;uikni thok'eksa dk v/;;u
çLrkouk çLrkouk çLrkouk çLrkouk çLrkouk (Introduction)

Hkw&oSKkfud dky esa mifLFkr ikni txr dk v/;;u
iwjk ouLifr foKku ds vUrxZr fd;k tkrk gSA blds
vUrxZr eq[;r;k ikni thok'e ds va'kksa tSls fd tM+] rus]
ifÙk;ka] cht] Qy ,oa buds ijkxd.k vkfn dk v/;;u
fd;k tkrk gSA

isfy;kstksbZd egkdYi ds Åijh dkcZuhQsjl rFkk ifeZ;u
dYi ds le; ,UVkdZfVdk] nf{k.k vesfjdk] nf{k.k vÝhdk]
vkLVªsfy;k o Hkkjrh; çk;}hi feydj ,d xksaMokuk egk[k.M
ds :i esa mifLFkr FkkA bl dYi dh ouLifr;ksa dks XykslksIVsfjl
¶yksjk Hkh dgk tkrk gSA

XykslksIVsfjlXykslksIVsfjlXykslksIVsfjlXykslksIVsfjlXykslksIVsfjl (Glossopteris)
Js.kh & VsjksIlkbM (Division – Pteropside)

oxZ & ftEuksLieZ (Class – Gymnosperm)

mioxZ & VsfjMksLiehZ (Sub-class – Pteriodospermae)

dqy & XykslksIVsfjl (Genus – Glossopteris)

XykslksIVsfjl fuEu xksaMokuk dk i.kZ iknik'e gSA
XykslksIVsfjl uke loZçFke czksfuvkVZ us 1828 esa fn;k FkkA bl
i.kZ iknik'e dh ifÙk;ka yEch ljy gksrh FkhA ;s vkdkj esa
piVh] v.Mkdkj o jSf[kd
gksrh FkhA budh yEckbZ
dks 3&40 lsUVhehVj rd
ekik tk ldrk gSA dqN
tkfr;ksa esa lqLi"V MaBy
ik;k tkrk Fkk tcfd
dqN tkfr;ksa esa bldk
vH k ko gk s r k F k kA
XykslksIVsfjl dh ifÙk;ka
e/;f'kjk ;qDr lfiZykdkj
rFkk pfØd Øe es a
O;ofLFkr gk srh FkhA
bldh ifÙk;ka o`Urghu
gk sr h  F k hA budk
f'kjkfoU;kl tkfydkor
FkkA ifÙk;ka i`"Bk/kkjh; (Dorsiventral) rFkk vè;ksjU/kzh
(Hypostomatic) FkhA XykslksIVsfjl dh ifÙk;ka f}:ih çdkj
dh Fkh ftuesa cM+h lkekU; gjh ifÙk;ka rFkk NksVh 'kYd i.kZ
FkhA xksYM o nyoks;klZ ¼1977½ ds vuqlkj XykslksIVsfjl i.kZ
iknik'e ds vk/kkjh; Hkkx ij oVhZcsfj;k ewy FkhA ;g iknik'e
Åijh dkcZuhQsjl ls fuEu Vªk;sfld rd ik;k tkrk Fkk ¼fp=
4-20½A

fp= 4-20 % fp= 4-20 % fp= 4-20 % fp= 4-20 % fp= 4-20 % XykslksIVsfjlXykslksIVsfjlXykslksIVsfjlXykslksIVsfjlXykslksIVsfjl
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xsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjl (Gangamopteris)
xsaXeksiVsfjl iknik'e Hkh XykslksIVsfjl dh rjg i.kZ

iknik'e gS] tks fd XykslksIVsfjl ¶yksjk esa gh Åijh dkcZuhQsjl
ls fuEu Vªk;sfld dYi rd
ik;k tkrk FkkA xsaXeksiVsfjl
dh ifÙk;ka ljy] oàrghu gksrh
FkhA buds i.k Z fofHkUu
vkÑfr;ksa esa ik;s tkrs FksA tSls
& v.Mkdkj] thHkkdkj ;k piVs
rFkk bu ifÙk;ksa dk 'kh"kZ fcUnq
HkksFkjk gksrk FkkA buds dqN
i.kksZa dh yEckbZ 40 lsUVhehVj
rd gksrh FkhA lkekU;r%
xsaXeksiVsfjl i.kZ] XykslksiVsfjl
i.kZ dh rjg gh gksrs gSa] ijUrq
xs aXek siVsfjl ea s eè;f'kjk
vuqifLFkr gksrh Fkh rFkk f'kjk
foU;kl mi&lekukUrj rFkk tkfydkor gksrk FkkA xsaXeksiVsfjl
ds o`ar Hkkx ls çtuu mikax tqM+s jgrs Fks ¼fp= 4-21½A

oVhZcz sfj;koVhZcz sfj;koVhZcz sfj;koVhZcz sfj;koVhZcz sfj;k (Vertebraria)
XykslksiVsfjl ds rus o ewy dks lfEefyr :i ls oVhZcszfj;k

dgk x;k gSA buesa nks ;k rhu Ük`a[kyk dh vuqnS/;Z ydhjsa o
eè;orhZ vuqçLFk [kkaps fn[kus esa bZaVksa dh nhokj dh rjg gksrs
FksA blds rus dk O;kl 2 ls 3 lsUVhehVj rd gksrk FkkA budk
ijhjf{kr ruk piVk] ,dy rFkk 'kkf[kr v{k tks fd [kkaps rFkk
ydhjksa dh fo'ks"krkvksa ds lkFk ik;s tkrs gSaA bu [kkapksa o

ydhjksa ls ik'oZ [kkaps o ydhjsa ledksf.kd :i ls lrg yxHkx
vk;rkdkj v{kksa esa foHkkftr gksrh FkhA oVhZczsfj;k Åijh
dkcZuhQsjl ls fuEu Vªk;sfld rd ik;s tkrs Fks ¼fp= 4-22½A

fVyksQkbyefVyksQkbyefVyksQkbyefVyksQkbyefVyksQkbye (Ptillophylum)
mioxZ (Sub-Class) – lkbdsMksQkbVk (Cycadophyta)

x.k (Order) – csUusVhVsYl (Bennettitales)

;g Åijh xksaMokuk dk egRoiw.kZ iknik'e gS ,oa bls
fVyksQkbye ¶yksjk ds uke ls tkuk tkrk gSA bl dqy dh
ifÙk;ka jsf[kd] lh/kh ;k gYdh lh eqM+h gqbZ gksrh Fkh tks fd
lekukUrj ls mi&lekukUrj f'kjkvksa ds lkFk ikbZ tkrh FkhA
fiUuqvy jsfdl dh Åijh lrg ls tqM+s jgrs gq, yxHkx iwjh
lrg dks <d nsrs FksA fiUuqvy dh fupyh lrg FkksM+h lh
pkikdkj gksrh gS] tks fd pkSM+s layXud ls f?kjh jgrh FkhA bl
iknik'e dh eq[; i.kZ dkQh lkjh pkdwdkj fiUuqvy esa
foHkkftr jgrs Fks rFkk budk f'k[kj Hkkx uqdhyk gksrk FkkA
çR;sd fiUuqvy ds vUnj ls e/; f'kjk rFkk /kkfj;ka fudyh
jgrh FkhA fVyksQkbye eq[;r;k tqjSfld ls fuEu fØVsf'k;l
dky rd ik;k tkrk Fkk ¼fp= 4-23½A

iqjkouLifr foKku dk egRoiqjkouLifr foKku dk egRoiqjkouLifr foKku dk egRoiqjkouLifr foKku dk egRoiqjkouLifr foKku dk egRo
iqjkouLifr foKku ds v/;;u ls gesa dbZ miyfC/k;ka

gkfly gqbZ] tks fd fuEu gSa %&

1- iqjkru dky dh pêkuksa dh vk;q dk irk yxkus esa
lgk;rk feyrh gSA

fp= 4-22 % fp= 4-22 % fp= 4-22 % fp= 4-22 % fp= 4-22 % oVhZczsfj;koVhZczsfj;koVhZczsfj;koVhZczsfj;koVhZczsfj;k

fp= 4-23 % fp= 4-23 % fp= 4-23 % fp= 4-23 % fp= 4-23 % fVyksQkbyefVyksQkbyefVyksQkbyefVyksQkbyefVyksQkbye

fp= 4-21 % fp= 4-21 % fp= 4-21 % fp= 4-21 % fp= 4-21 % xsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjlxsaXeksIVsfjl
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2- vk/kqfud ouLifr;ksa ds fodkl çof̀r rFkk tkfror̀h;
lEcU/k dk Kku gksrk gSA

3- iqjk ikfjfLFkfrdh] forj.k vkfn ds ckjs esa Kku çkIr gksrk
gSA

4- lw{e thok'eksa dh [kkst ¼chtk.kq] ijkxd.k½ dh [kkst ls
dks;yk rFkk rsy Hk.Mkjksa dk irk pyrk gSA

çÑfr esa ifjorZu ds lkFk ouLifr;ka yqIr gks tkrh gSa
rFkk mudh txg ubZ ouLifrd tkfr;ka iuirh gSaA bl çdkj
ouLifr;ksa ds vkxeu] fodkl o iru dk Øe pyrk jgrk gSA

volknh pêkuksa esa ifjjf{kr iknik'e ds HkwoSKkfud
vfHkys[k ds vk/kkj ij fuEufyf[kr tkudkfj;ksa dk irk yxrk
gS %&

1- tSfod fodkl ,d yxkrkj rFkk /kheh xfr okyh çfØ;k
gSA

2- iqjkdky esa ifjorZu v.kq] dksf'kdk] Ård o vax laxBu
ds çR;sd Lrj ij gq, gSaA

3- Hkw&oSKkfud egkdYi ds dky esa tSfod fHkUurk ikbZ xbZ
gS rFkk ;s yxkrkj o fuf'pr Øe esa ifjorZu dks n'kkZrh
gSA

4- vk/kqfud o iqjk ouLifr;ksa esa tkfr lEcU/k fodkl
çÑfr dks çekf.kr djrs gSaA

thok'e dks iqjk tyok;q dk lwpd ekuk x;k gSA mnkgj.k
'kSoky dh mifLFkfr tyh; voLFkk n'kkZrh gSA

ekuo dk fodkl Øeekuo dk fodkl Øeekuo dk fodkl Øeekuo dk fodkl Øeekuo dk fodkl Øe
ekuo dks çkbZosV oxZ ds gkseksuhMh dqy ds vUrxZr j[kk

x;k gSA ekuo ds 'kjhj dk iw.kZ thok'e vHkh rd çkIr ugha
gqvk gS] vfirq blds [kf.Mr thok'e ¼[kksiM+h] tcM+s] nkar ,oa
'kjhj ds vU; Hkkx½ ,f'k;k] vÝhdk ,oa ;wjksi ds dqN LFkkuksa
ls çkIr gq, gSaA

ekuo ds fodkl Øe esa fuEu ifjorZu egRoiw.kZ gS %&

1- nksuksa iSjksa ij pydj] lh/kh eqæk esa [kM+k gksukA

2- efLr"d ds vkdkj ,oa tfVyrk esa o`f) ds lkFk] [kksiM+h
dh {kerk esa o`f)A

3- tcM+ksa dh 'kfDr esa deh ds lkFk] dsukbZu nkarksa dk
vkdkj NksVk gksukA

4- BksM+h (Chin) dk fodklA

5- ;qokoLFkk dk /khjs&/khjs iknZi.kA

ekuo dh fodkl ;k=k djhc ,d djksM+ pkyhl yk[k

o"kZ iwoZ ek;kslhu ;qx ds vfUre pj.k esa vFkok Iyk;kslhu ;qx
ds çkjEHk esa 'kq: gqbZA çkjEHk esa ekuo ,oa dfi;ksa dk fodkl
,d ewylzksr ls gqvk] ysfdu laHkor;k ek;kslhu dky esa ;s
vilfjr gks x;sA ,slk ekuk tkrk gS fd djhc 6 djksM+ o"kZ
iwoZ bvksflu ;qx esa Jwǹ'; vkfn iwoZtksa ds lewg ls rhu fofHkUu
'kk[kkvksa dk fodkl gqvkA bUgha esa ls rhljh 'kk[kk ls ekuo
iwoZtksa (Anthropoid) dk fodkl gqvkA

laHkor;k ;g ekuk tkrk gS fd ekuo dh mRifÙk
vkLVªsyksfiFksdl tSls iwoZtksa ls gqbZA 'kk;n fuEu ,oa e/;
vR;Ur uwru ¼IyhlVkslhu½ dky esa igyk okLrfod ekuo
fiFksdUFkzksiksbZM (Pithecanthropoids) dk mn~Hko gqvkA buds
thok'e tkok ,oa phu ls çkIr gq, gSaA tkok ls çkIr thok'eksa
dks fiFksdsUFkzksil ,oa phu ds thok'eksa dks lkbZusuFkzksil uke
ls tkuk tkrk gSA bu thok'eksa dh 1- [kksiM+h dh {kerk 900
ls 1000 D;wfcd lsUVhehVj ds vklikl ikbZ tkrh Fkh] tcfd
vkèkqfud ekuo dh djhc 1500 D;wfcd lsUVhehVj {kerk gksrh
gSA 2- vka[kksa ds Åij HkkSvksa dh gìh dk etcwr gksukA 3- tcM+s
cM+s] etcwr ,oa vkxs dh vksj fudys gq,A 4- nkarksa dk vkdkj
etcwr ,oa dsukbZu nkar dk cM+k gksukA

laHkor;k ;s ekuo tehu ij jgrs Fks ,oa lh/ks pyrs FksA
;s ;k rks taxyksa esa ;k xqQkvksa esa NksVs&NksVs ikfjokfjd lewgksa
esa jgrs FksA ;s ekuo ydM+h ,oa iRFkjksa ls cus gq, vkStkjksa ,oa
vkx dk ç;ksx Hkh djuk tkurs FksA

Åijh IyhLVkslhu dky esa fu;sunjFky ekuo dk mn~Hko
gqvk] tks fd gkseks fu;sunjFkysfUll ds uke ls tkuk tkrk gSA
bldh [kksiM+h o 'kjhj ds vU; Hkkxksa ds thok'e ;wjksi] ,f'k;k
,oa vÝhdk esa ik;s tkrs gSaA ;g ekuo r`rh; bUVjXysf'k;y
LVst ds le; ik;k tkrk FkkA ;g ekuo NksVk] etcwr ,oa
djhc 5 QhV yEckbZ dk FkkA blds da/ks >qds gq,] psgjk vkxs
dh vksj fudyk gqvk rFkk ?kqVus FkksM+s eqM+s gq, gksrs FksA bl
ekuo dh [kksiM+h esa fiFksdsUFkzksil ekuo ls dqN ,d FkksM+h lh
lekurk,a gh ns[kus dks feyrh gSaA bldk psgjk cM+k] tcM+s
çksxusFkl dh rjg vkSj BksM+h ihNs dh vksj fLFkr FkhA ;g
ekuo iRFkjksa ds vkStkj ,oa gfFk;kj cukdj f'kdkj djrk Fkk
,oa vkx dk mi;ksx Hkh djrk FkkA ;g ekuo ml le; ds cM+s
Lru/kkjh tho tSls eSewFk] HksfM+;s] xsaMk] Hkkyw bR;kfn ls vius
vkids cpko esa l{ke FkkA blds ckn Øks&eSXuksu ekuo dk
mn~Hko ;wjksi eas gqvkA ;g ekuo iqjkik"kk.k vk;q dk vkf[kjh
ekuo FkkA Øks&esxuksu ekuo ,d vk/kqfud ekuo Fkk] tks fd
gekjh orZeku tkfr gkseks lsih;Ul ls lEcfU/kr gSA bl ekuo
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ds psgjs dk vkxs dk Hkkx cM+k] efLr"d dk vkdkj o`gn ,oa
yEckbZ dkQh vf/kd FkhA bldk psgjk lh/kk ,oa BksM+h ij
dks.kh; fcUnq gksrk FkkA ;g ekuo iRFkjksa dh Nr ds uhps ;k
xqQkvksa esa jgrs Fks ¼fp= 4-24½A vR;Uruwru (Pleistocene) ;qx
ds [kRe gksrs gq, ,oa mi&vfHkuo (Sub-Recent) dky ds
le; fofHkUu çdkj ds ekuo iF̀oh ij lHkh txg QSy x;sA

djhc iUæg ls chl gtkj o"kZ iwoZ ,f'k;k ds ekuo mÙkjh
,oa nf{k.kh vesfjdk esa foLFkkfir gq,A orZeku esa vk/kqfud ekuo
ds pkj eq[; dqy gS tks fd gksekslsfi;Ul ls lEcfU/kr  gS %&
1- vkLVªsfy;u Cysd (Australian blacks)

2- dksdklksbZM~l ;k lQsn ekuo (Caucasoids or white

men)

3- uhxzks (Negroides or Negros)

4- eaxksfy;k ;k ihys ;k yky ekuo (Mongoloids or yellow
or red men)

egRoiw.kZ fcUnqegRoiw.kZ fcUnqegRoiw.kZ fcUnqegRoiw.kZ fcUnqegRoiw.kZ fcUnq
1- pksy dh lefefr ds vk/kkj ij ,dkbZuksbfM;k dks eq[;

:i ls nks lewgksa & fu;fer (Regular) vkSj vfu;fer

(Irregular) esa ckaVk x;k gSA
2- ,dkbZuksbfM;k ds dksjksuk esa dqy nl {ks= gksrs gSa] ftuesa

ikap ohFkh {ks= rFkk ikap vUrjkohFkh {ks= gksrs gSaA

3- ,dkbZuksbfM;k esa dop ds vxz Hkkx ds nkfguh rjQ
okyh tufud&ifêdk fo'ks"k :i ls fodflr rFkk cgqjaèkzh;
gksrh gSA bls esMªsiksjkbV ifêdk (Madreporite plate)

dgrs gSaA

4- ,dkbZuksbfM;k esa leqæh vfpZu esa poZ.k dh fØ;k ds fy;s
eq[k}kj vlkèkkj.k :i ls fodflr] 'kadq vkdkj ds ,d
la;a= ls f?kjk jgrk gSA bls ̂ ^vjLrq dh ykyVsu** ds uke
ls tkuk tkrk gSA

5- ,dkbZuksbM lcls çFke e/; vkSj Åijh vkMksZfo'ku dYi
esa ik;s tkrs gSaA cksfFkzvkflMkfjl bl vof/k dk eq[;
çk.kh gSA

6- çksVkstksvk tho dk vkdkj vR;Ur lw{e 0.001 feyhehVj
ls dbZ lsUVhehVj rd gksrk gSA

7- QksjkfeuhQsjk feêh ds rsy ds {ks=ksa dh [kkst esa xaHkhj
osèku ç.kkyh esa lokZf/kd mi;ksxh gSaA

8- QksjkfeuhQsjk dk dop jklk;fud vkSj lajpukRed ǹf"V
ls pwusnkj] ckywdke; (Arenaceous), dkbfVu
(Chitinous), flfydke; (Siliceous) ;k ftysfVu
(Gelatinous) gksrk gSA

9- QksjkfefuQsjk ds dop dh ewy bdkbZ dks"B gS rFkk
loZçFke fufeZr dks"B dks vxz dksf"Bdk (Proloculus)

dgrs gSaA

10- ySesyhczsfUd;k dk dop f}dikVh; gksrk gSA buds dikVksa
dh fLFkfr] nsg ds nf{k.k vkSj oke (Right - Left) esa gksrh
gSA

11- ySesyhczsfUd;k ds nksuksa dikVksa ds i`"B Hkkx ij ,d
uqdhyh pksap (Beak) gksrh gS ftls ddqn (Umbo)

dgrs gSaA

12- ySfeyhczsfUd;k ds nksuksa dikV i`"V Hkkx ij ,dkUrj Øe
esa fLFkr nkarksa vkSj xfrZdkvksa dh lgk;rk ls ftl js[kk
ds lkFk&lkFk layXu jgrs gSa] mls fgUt&js[kk dgrs gSaA

13- ySfeyhczsfUd;k esa çeq[k nar foU;kl pkj çdkj dk gS &
1- cgqnarh 2- fo"kenarh 3- lkbtksMksUV 4- lenarhA

14- XykslksIVsfjl dh yEckbZ dks 3&40 lsUVhehVj rd ekik
tk ldrk gSA

15- XykslksIVsfjl esa f'kjkfoU;kl tkfydkor rFkk ifÙk;ka

fp= 4-24 % ekuo thok'e dh fofHkUu [kksifM+;kfp= 4-24 % ekuo thok'e dh fofHkUu [kksifM+;kfp= 4-24 % ekuo thok'e dh fofHkUu [kksifM+;kfp= 4-24 % ekuo thok'e dh fofHkUu [kksifM+;kfp= 4-24 % ekuo thok'e dh fofHkUu [kksifM+;k
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i`"B/kkjh; o v/kksjUèkzh FkhA

16- xsaXeksIVsfjl i.kZ fofHkUu vkÑfr;ksa esa ik;s tkrs FksA tSls
& v.Mkdkj] thHkkdkj ;k piVs rFkk bu ifÙk;ksa dk 'kh"kZ
fcUnq HkksFkjk gksrk FkkA

17- oVhZczsfj;k rus dk O;kl 2 ls 3 lsUVhehVj rd gksrk FkkA

18- fVyksQkbye Åijh xksaMokuk dk egRoiw.kZ iknik'e gSA

19- Øks&esxuksu ekuo ,d vk/kqfud ekuo Fkk] tks fd gekjh
orZeku tkfr gkseks lsih;Ul ls lEcfU/kr gSA

20- djhc iUæg ls chl gtkj o"kZ iwoZ ,f'k;k ds ekuo mÙkjh
,oa nf{k.kh vesfjdk esa foLFkkfir gq,A

vH;klkFkZ ç'uvH;klkFkZ ç'uvH;klkFkZ ç'uvH;klkFkZ ç'uvH;klkFkZ ç'u
oLrqfu"B ç'uoLrqfu"B ç'uoLrqfu"B ç'uoLrqfu"B ç'uoLrqfu"B ç'u
1- bdkbZukWbM dh mRifÙk fdl dky esa gqbZZ &

¼v½ dsfEcz;u ¼c½ vksjMksfofl;u

¼l½ flywfj;u ¼n½ Msoksfu;u

2- loZçFke ik;k tkus okyk bdkbZukWbM &

¼v½ bdkbuksdksjh ¼c½ ek;ksflMsfjl
¼l½ DykbislfVªuk ¼n½ cksFkzh;ksflMsfjl

3- bdkbZukWbM~l dk eqag fdl f>Yyh ls f?kjk gksrk gS &

¼v½ isjhLVkse ¼c½ isjhçksDV

¼l½ esMªhiksjkbV ¼n½ vjLrw dh ykyVsu

4- bdkbZukWbM~l esa dksjksuk fdldh cuh gksrh gS &

¼v½ 5 ,EcwysØy vkSj 5 bUVj,DcwysØy IysV~l

¼c½ 5 ,EcwysØy vkSj 5 bUVj,DcwysØy {ks=

¼l½ 10 ,EcwysØy vkSj 10 bUVj,DcwysØy {ks=

¼n½ buesa ls dksbZ ugha

5- QksjkfefuQsjk dks fdl oxZ ¼Dykl½ esa j[kk x;k gS &

¼v½ lkdksZfMuk ¼c½ Liksjkstksvk

¼l½ ¶ysftysVk ¼n½ esLVhxksQksjk

6- QksjkfefuQsjk dk dop cuk gksrk gS &

¼v½ dsfY'k;e dkcksZusV ¼c½ ckywdke;

¼l½ dkbfVu ¼n½ mijksDr lHkh

7- fuEu QksjkfefuQsjk esa ls lcls çkphu (Most primitive)

dkSu gS &

¼v½ lsdkfeuk ¼c½ ,sLVksjkbtk

¼l½ gkbisjkfeuk ¼n½ ,yksxzksehuk

8- ysfefyczsfd;k esa &

¼v½ isfy;y lkbul ifjorZu :i ls mifLFkr gksrk gSA

¼c½ isfy;y lkbul i'p eas mifLFkr gksrk gSA

¼l½ isfy;y lkbul vxz esa mifLFkr gksrk gSA

¼n½ isfy;y lkbul vuqifLFkr gksrk gSA

9- ysfefyczsafd;k fdl la?k ds gS &

¼v½ eksyLdk ¼c½ czsfØ;ksiksMk

¼l½ bdkbuksMjesVk ¼n½ QksjkfefuQsjk

10- fuEu esa ls fdls fljksfgu (Acephala) esa j[kk x;k gS &

¼v½ VªksbyksckbVk ¼c½ bdkbuksbfM;k

¼l½ xzsIVkstksvk ¼n½ ysfefyczsafd;k

11- fuEu esa ls fdlesa okLrfod nUr ,oa xrZ vuqifLFkr gksrs
gSa &

¼v½ MkblksMksUV ¼c½ VsDlksMksUV

¼l½ lkbtksMksUV ¼n½ ,ukesykMksUV

12- fuEu esa ls ikni thok'e gks ldrs gSa &

¼v½ tM+] ruk ,oa ifÙk;k¡

¼c½ chtQy

¼l½ ijkxd.k

¼n½ mijksDr lHkh

13- dks;yk rFkk rsy Hk.Mkjksa dk irk pyrk gS &

¼v½ QksjkfefuQsjk ls ¼c½ chtk.kq ,oa ijkxd.kksa ls

¼l½ lw{e thok'eksa ls ¼n½ mijksDr lHkh

14- Øks&esxuksu ekuo dh [kkst dgk¡ gqbZ &

¼v½ vÝhdk ¼c½ ,f'k;k

¼l½ ;wjksi ¼n½ vesfjdk

15- fiFksdUFkzksil ekuo ds thok'e dgk¡ ls çkIr gq, gSa &

¼v½ ;wjksi ¼c½ mÙkjh vesfjdk

¼l½ tkok o phu ¼n½ vÝhdk

vfry?kqÙkjkRed ç'uvfry?kqÙkjkRed ç'uvfry?kqÙkjkRed ç'uvfry?kqÙkjkRed ç'uvfry?kqÙkjkRed ç'u
1- bdkbuk;fM;k ds dop ds vkdkj crkb;sA

2- fu;fer rFkk vfu;fer ,dkbuk;fM;k esa vUrj crkb;sA

3- bdkbuk;fM;k esa dksjksuk fdls dgrs gSa\

4- ^^vjLrq dh ykyVsu** dks le>kb;sA

5- Åijh & e/;thoh fØVsfl;l dYi ds bdkbuksbfM;k
thok'eksa ds mnkgj.k fyf[k;sA
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6- QksjkfeuhQsjk dk vkdkj crkb;sA

7- QksjkfeuhQsjk esa iknkHk (Pseudopodia) dks le>kb;sA

8- QksjkfeuhQsjk f}:irk (Dimorphism) D;k gS\

9- QksjkfeuhQsjk ds thok'eksa dk mnkgj.k mudh vk;q ds
lkFk crkb;sA

10- ysfefyczsfUdk;k esa ddqn (Umbo) fdls dgrs gSa\

11- ysfefyczsfUdk;k çkslksxk;j o vkWfiLFkksxk;j esa vUrj
crkvksA

12- ysfefyczsfUdk;k fo"kenarh (Heterodont) nUr foU;kl dks
le>kb;sA

13- ysfefyczsfUdk;k ds thok'eksa ds ik¡p mnkgj.k fyf[k;sA

14- xsaXeksiVsfjl ikni thok'e dk fp= cukb;sA

15- oVhZcszfj;k ikni thok'e dh vk;q fyf[k;sA

16- ekuo dk fodkl dc çkjEHk gqvk\

17- vk/kqfud ekuo dh [kksiM+h dh {kerk crkb;sA

18- gkseks lsfi;Ul ds dqyksa ds uke fyf[k;sA

y?kqÙkjkRed ç'uy?kqÙkjkRed ç'uy?kqÙkjkRed ç'uy?kqÙkjkRed ç'uy?kqÙkjkRed ç'u
1- ,dkbZuksbfM;k ds oxhZdj.k dks le>kb;sA

2- ,dkbZuksbfM;k ds Hkw&oSKkfud forj.k dk o.kZu dhft,A

3- QksjkfefuQsjk dh lkekU; vkdkfjdh (Morphology)

crkb;s ¼fp= lfgr½A

4- QksjkfefuQsjk dk Hkw&oSKkfud forj.k fyf[k;sA

5- ysfefyczsfUd;k ds nf{k.k vkSj oke dikVksa ds vfHkfuèkkZj.k
dks le>kb;sA

6- ysfefyczsfUd;k esa fgUt&js[kk vkSj fgUt {ks= dks fp=
lfgr le>kb;sA

7- ysfefyczsfUd;k ds çÑfr vkSj vkokl dk o.kZu fp=
lfgr dhft,A

8- XykslksIVsfjl dks lfp= le>kb;sA

9- iqjkouLifr foKku dk egRo fyf[k;sA

10- ekuo ds fodkl Øe ds ifjorZuksa dh egRork fyf[k,A

fuca/kkRed ç'ufuca/kkRed ç'ufuca/kkRed ç'ufuca/kkRed ç'ufuca/kkRed ç'u
1- ,dkbuksbM ds pksy ds Hkkxksa dk lfp= o.kZu dhft,A

2- QksjkfefuQsjk ds dopksa dk lfp= o.kZu dhft,A

3- ysfefyczsfUd;k ds dop dh cká ,oa vkarfjd Hkkxksa dh

vkdkfjdh dks lfp= le>kb;sA

4- fuEu esa ls fdUgha rhu ikni thok'eksa dks lfp= le>kb;sA

(a)  XykslksIVsfjl

(b) xsaXeksiVsfjl

(c) oVhZczsfj;k

(d) fVyksQkbye

5- ekuo ds fodkl Øe dks le>kb;sA

mÙkjekyk %mÙkjekyk %mÙkjekyk %mÙkjekyk %mÙkjekyk % 1 ¼c½ 2 ¼n½ 3 ¼v½ 4 ¼c½ ¼5½ v
6 ¼n½ 7 ¼n½ 8 ¼c½ 9 ¼v½ 10 ¼n½

11 ¼n½ 12 ¼n½ 13 ¼n½ 14 ¼l½ 15 ¼l½


