
≤ÃyÜ‰˛ÈÙÈˆÜ˛ü!Ó Î˚yö (Pre-Cmbrian) : ≤ÃyÜ‰˛ˆÏÜ˛ü!Ó Î˚yö §üˆÏÎ˚Ó˚ ü•y§ü%ˆÏoÓ˚ xàû˛#Ó˚ çˆÏ° !Ó!û˛ß¨ Ó˚Ü˛ˆÏüÓ˚
xö%ç#Ó#ˆÏòÓ˚ xy!Óû≈˛yÓ Ä !ÓÜ˛y¢ •ˆÏÎ˚!åÈ°– ~•z§Ó ö#°yû˛ §Ó%ç ÓƒyÜ˛ˆÏê˛!Ó˚Î˚y §yàÓ˚ç° ˆÌˆÏÜ˛ ã%˛ˆÏ°Ó˚ xôÉˆÏ«˛˛õ
â!ê˛ˆÏÎ˚ hflÏˆÏÓ˚ hflÏˆÏÓ˚ Óy!° Ä ˛õ!° !òˆÏÎ˚ ~Ü˛ôÏÓ˚ˆÏöÓ˚ !¢Ó˚yÜ,˛!ï˛ àë˛ö Ü˛Ó˚ï˛– ~ˆÏòÓ˚ ˆfiê˛∆yüyˆÏê˛y°y•zê˛ (Stromatolite)

Ó°y •Î˚– ˛õ,!ÌÓ#Ó˚ §ÓˆÏã˛ˆÏÎ˚ ˛õ%Ó˚yˆÏöy ˆfiê˛∆yüyˆÏê˛y°y•zê˛ ˛õyÄÎ˚y ˆàˆÏåÈ ˛õ!ÿ˛ü xˆÏfiê˛∆!°Î˚yÓ˚ ÚöÌ≈ ˆ˛õy°Û xM˛ˆÏ° xyÓ˚
xy!ú ˛Ü˛yÓ˚ !ç¡∫yˆÏÓyˆÏÎ˚ˆÏï˛ñ ~ˆÏòÓ˚ ÓÎ˚§ ≤ÃyÎ˚ 350  ˆÜ˛y!ê˛ ÓåÈÓ˚– û˛yÓ˚̂ Ïï˛Ó˚ !§Çû)˛ü xM˛ˆÏ° 280 ˆÜ˛y!ê˛ ÓåÈˆÏÓ˚Ó˚
ˆfiê˛∆yüyˆÏê˛y°y•zê˛ §¡±!ï˛ ˛õyÄÎ˚y ˆàˆÏåÈ– ˆfiê˛∆yüyˆÏê˛y°y•zˆÏê˛Ó˚ §)-ˆÏFåÈò (Thin Section) xî%Ó#«˛î ÎˆÏsfÓ˚ ö#ˆÏã˛
ˆòáˆÏ° !Ó!û˛ß¨ Ó˚Ü˛ˆÏüÓ˚ ~Ü˛ˆÏÜ˛y£Ï# Óy Ó•%ˆÏÜ˛y£Ï# !ú˛ï˛yÜ,˛!ï˛ ö#°yû˛ §Ó%ç ÓƒyÜ˛!ê˛!Ó˚Î˚yÓ˚ í˛z˛õ!fiÌ!ï˛ ˆòáy ÎyÎ˚–
Óï≈˛üyˆÏö xˆÏfiê˛∆!°Î˚yÓ˚ ¢yÜ≈˛ ˆÓ (Shark Bay) xM˛ˆÏ° ~•z ˆfiê˛∆yüyˆÏê˛y°y•zê˛ ç#Óhsˇ xÓfiÌyÎ˚ ˛õyÄÎ˚y ÎyÎ˚–

Eobacterium Archaeospheroides, Animkiea, Gunflintia, Huroniospora,

Glenobotrydion, Kakabakia, Eozygion, Palaeolyngbya, Cephalophytarion ≤Ãû,˛!ï˛
xî%ç#ÓyˆÏŸ¬Ó˚ öyü ~ !Ó£ÏˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ–

ˆÎ §Ó ≤Ãyã˛#ö û)˛hflÏÓ˚ ˆÌˆÏÜ˛ xî%ç#ÓyˆÏŸ¬Ó˚ •!ò¢
!üˆÏ°ˆÏåÈ ï˛yÓ˚y •° SÜ˛V @ˇÃ#ö°ƒyˆÏu˛ •z§%Î˚y ̂ ◊!îÓ˚ ̨ õy°!°Ü˛
!¢°y S380 ˆÜ˛y!ê˛ ÓåÈÓ˚ ˛õ%Ó˚ˆÏöyVñ ˛õ!ÿ˛ü xˆÏfiê˛∆!°Î˚yÓ˚
ÄÎ˚yÓ˚yí˛ zöy ˆ◊!î S350 ˆÜ˛y!ê˛ ÓåÈÓ˚Vñ xy!ú ˛Ü˛yÓ˚
xöû˛yÓ˚ÄÎ˚yÜ˛ê˛ ˆ◊!îñ ò!«˛î xy!ú ˛Ü˛yÓ˚ ˆ§yÎ˚y!ç°ƒyu˛
ˆ◊!î S335 ˆÜ˛y!ê˛ ÓåÈÓ˚Vñ !ú˛à !ê˛∆ ˆ◊!î S320 ˆÜ˛y!ê˛

ÓåÈÓ˚Vñ àyö!úœ˛rê˛ ˆ°Ô• §Çâ S200 ˆÜ˛y!ê˛ ÓåÈÓ˚Vñ !Óê˛yÓ˚ !fl±Ç ã˛yê≈˛ S90 ˆÜ˛y!ê˛ ÓåÈÓ˚V ≤Ãû,˛!ï˛–

ˆÜ˛ü!Ó Î˚yö (Cambrian) : !Ó ˆÏê˛ˆÏöÓ˚ ÄˆÏÎ˚°¢ ≤ÃˆÏòˆÏ¢Ó˚ ≤Ãyã˛#ö öyü ÚˆÜ˛ü!Ó Î˚yÛ– Ä•z ≤ÃˆÏòˆÏ¢Ó˚ ~Ü˛ !¢°yhflÏÓ˚̂ ÏÜ˛
§Ó≈≤ÃÌü •zÇÓ˚yç û)˛!ÓK˛yö# xƒyí˛yü ˆ§ç•zí˛zÜ˛ ~•z öyˆÏü !ã˛!•´ï˛ Ü˛ˆÏÓ˚ö–

§Óyï˛ xî%ç#ÓyŸ¬ˆÏòÓ˚ ˆò• àë˛ˆÏö ç!ê˛°ï˛yÓ˚ §)e˛õyï˛ •Î˚ §Ω˛Óï˛ ˆÜ˛ü!Ó Î˚yˆÏö– ~•z ç!ê˛° ˆò•Î%=˛
˜¢Óy°ˆÏòÓ˚ ˆòˆÏ•Ó˚ ã˛yÓ˚!òˆÏÜ˛ ã%˛ö (CaCO

2
) çˆÏü ¢=˛ ˆáy°ˆÏÜ˛ ˛õ!Ó˚îï˛ •ï˛– §Ó%ç Ä ˆ°y!•ï˛ ˜¢ÓyˆÏ°Ó˚ xˆÏöÜ˛

≤Ãçy!ï˛Ó˚•z ~Ó˚Ü˛ü ç° ˆÌˆÏÜ˛ ã%˛ö !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ «˛üï˛y !åÈ° Îy §yü%!oÜ˛ ã%˛öy˛õyÌÓ˚ §,!T˛ Ü˛Ó˚ï˛– §Ó%ç
˜¢Óy°ˆÏòÓ˚ xhsˇà≈ï˛ ˆàye ˆí˛!§Üœ̨ ƒyˆÏí˛!§ (Dasycladaceae), ˆ§y°yˆÏöyˆÏ˛õyˆÏÓ˚!§ (Solanoporaceae) ~ÓÇ
ˆ°y!•ï˛ ˜¢Óy°ˆÏòÓ˚ xhsˇà≈ï˛ ˆÜ˛yÓ˚y!°ˆÏö!§ ˆàyeû%˛=˛ ≤Ãçy!ï˛Ó˚ öyü ~ !Ó£ÏˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ– ~åÈyí˛¸yÄ
Ó•%Ó˚Ü˛ˆÏüÓ˚ ~Ü˛ˆÏÜ˛y£Ï#ñ ˆày°yÜ˛yÓ˚ ü§,î Óy x°AÜ,˛ï˛ xî%ç#ÓyŸ¬ ˆÎüö í˛y•zˆÏöyúœ˛ƒyˆÏçˆÏ°ê˛ (Dinoflagellate),

~!Ü ˛ê˛yÜ≈˛ (Acritarch), ï˛y§üyöy•z!ê˛§ (Tasmanites) ≤Ãû,˛!ï˛ ˆÜ˛ü!Ó Î˚yö !¢°yhflÏÓ˚ ˆÌˆÏÜ˛ ˛õyÄÎ˚y ˆàˆÏåÈ–
û˛yÓ˚̂ Ïï˛Ó˚ Ü˛yŸ¬#Ó˚ Ä !flõ!ï˛ xM˛ˆÏ° ˆÜ˛ü!Ó Î˚yö Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ Ä ç#ÓyŸ¬ ˆòáy ÎyÎ˚–

xˆÏí≈˛y!û˛!§Î˚yö (Ordovician) : ã˛y°≈§ °ƒy˛õÄÎ˚yÌ≈ ÄˆÏÎ˚°¢ ≤ÃˆÏòˆÏ¢Ó˚ ÚxˆÏí≈˛y!û˛§Û í˛z˛õçy!ï˛Ó˚ öyüyö%§yˆÏÓ˚
~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ !ã˛!•´ï˛ Ü˛ˆÏÓ˚ö– ˆÜ˛ü!Ó Î˚yö Ü˛ˆÏ“Ó˚ üˆÏï˛y xˆÏí≈˛y!û˛!§Î˚yö Ü˛ˆÏ“Ä §ü%o çˆÏ° ö#°yû˛
§Ó%çñ §Ó%ç Ä ˆ°y!•ï˛ ˜¢ÓyˆÏ°Ó˚ xy!ôÜ˛ƒ ˆòáy ÎyÎ˚– ã%˛ö !ÓˆÏŸ’£ÏˆÏîÓ˚ «˛üï˛y ˆö•z ~üö §)eyÜ˛yÓ˚ñ x!Óû˛=˛
˜¢ÓyˆÏ°Ó˚ SˆÎüö ı Mackiella, Rhynchartia) í˛z˛õ!fiÌ!ï˛ ~ §üÎ˚ ˆòáy ÎyÎ˚– §Ω˛yÓƒ xàû˛#Ó˚ §ü%o Óy

≤Ã§Aàï˛ í˛ zˆ ÏÕ ‘áˆÏÎyàƒ ˆÎ ~•z ç#ÓyŸ¬à%!°Ó˚
x!ôÜ˛yÇˆÏ¢Ó˚•z Óï≈˛üyö Ü˛yˆÏ°Ó˚ ˜¢ÓyˆÏ°Ó˚ §ˆÏAà
xyÿ˛Î≈ƒ §yò,¢ƒ Ó̊ Ï̂Î̊ Ï̂åÈ– ̂ Îüö àyö!úœ̨ rê˛ ã˛yê≈̨  !¢°yhflÏÓ̊
ˆÌ Ï̂Ü˛ Animkeia öy Ï̂ü ̂ Î !ú˛ï˛yÜ,̨ !ï˛ ̃ ¢Óy° ̨õyÄÎ̊y
ˆà Ï̂åÈ ï˛y xyô%!öÜ˛ Oscillatoria öyüÜ˛ ö#°yû˛ §Ó%ç
˜¢ÓyˆÏ°Ó˚ §ˆÏAà ï%˛°ö#Î˚–
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•…ˆÏò Ó§Óy§Ü˛yÓ˚# Geminella, Palaeoedogonium, Palaeoclosterium öyüÜ˛ §)eyÜ˛yÓ˚ §Ó%ç
˜¢Óy°Ä ˛õyÄÎ˚y ˆàˆÏåÈ–

!§°%!Ó˚Î˚yö (Silurin) : ÄˆÏÎ˚°ˆÏ¢Ó˚ ≤Ãyã˛#ö Ú!§°%Ó˚Û í˛z˛õçy!ï˛Î˚ öyüyö%§yˆÏÓ˚ •zÇÓ˚yç û)˛!ÓK˛yö# üy!ã≈˛§ö
•zÇ°ƒyˆÏu˛Ó˚ §#üyhsˇ xM˛ˆÏ° Ü˛ï˛à%!° !¢°yhflÏÓ˚ˆÏÜ˛ !§°%!Ó˚Î˚yö Ü˛ˆÏ“Ó˚ xhsˇû≈˛%=˛ Ü˛ˆÏÓ˚ö– û˛yÓ˚ˆÏï˛ Ü˛yŸ¬#Ó˚ Ä !flõ!ï˛
í˛z˛õï˛ƒÜ˛yÎ˚ ~ÓÇ xÓ˚%îyã˛° ≤ÃˆÏòˆÏ¢ ~•z !¢°yhflÏÓ˚ Ä ç#ÓyŸ¬ ˛õyÄÎ˚y ÎyÎ˚–

§üˆÏÎ˚Ó˚ §ˆÏAà §ˆÏAà ç°ç ç#Ó ô#ˆÏÓ˚ ô#ˆÏÓ˚ fiÌˆÏ° fiÌyöyhsˇ!Ó˚ï˛ •ˆÏï˛ ¢%Ó˚% Ü˛ˆÏÓ˚– ~•z âê˛öy!ê˛ !öÉ§ˆÏ®ˆÏ• ç#Ó
!ÓÓï≈˛ˆÏö ~Ü˛ à%Ó˚%c˛õ)î≈ ˛õòˆÏ«˛˛õ– fiÌˆÏ°Ó˚ öï%˛ö ˛õ!Ó˚̂ ÏÓˆÏ¢ üy!öˆÏÎ˚ ˆöÄÎ˚yÓ˚ çöƒ ç°ç í˛z!qòà%!°Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛
x!û˛ˆÏÎyçˆÏöÓ˚ ≤ÃˆÏÎ˚yçö •Î˚– ~à%!° •° ç° §ÇÓ•ˆÏöÓ˚ çöƒ ˛õ!Ó˚Óy•# ˆÜ˛yˆÏ£ÏÓ˚ í˛z˛õ!fiÌ!ï˛ñ àƒy§#Î˚
xyòyö≤ÃòyˆÏöÓ˚ çöƒ §!åÈo àë˛ö ˆÜ˛Ô¢° í˛zqyÓöñ ç°ÈÙÈÓyÎ˚% ˆÓ˚yô# àyecˆÏÜ˛Ó˚ §,!T˛ ~ÓÇ ≤ÃçöˆÏöÓ˚ çöƒ í˛zß¨ï˛ï˛Ó˚
Ü˛y!Ó˚à!Ó˚– ú˛ˆÏ° §,!T˛ •Î˚ !°à!ööÎ%=˛ ê˛∆y!Ü˛í˛ Ä xöƒyöƒ ˛õ!Ó˚Óy•# ˆÜ˛y£Ï !òˆÏÎ˚ ˜ï˛!Ó˚ ˆÜ˛whflÏΩ˛ Óy !fiê˛!° Îy
í˛z!qˆÏòÓ˚ ç°§ÇÓ•ˆÏöÓ˚ Ü˛yç Ü˛ˆÏÓ˚– ÓyÎ˚%Ó˚ xyòyö ≤ÃòyˆÏöÓ˚ çöƒ í˛z!qòàyˆÏe ˜ï˛!Ó˚ •Î˚ ˆfiê˛yüyê˛y– ç°ÈÙÈÓyÎ˚%ˆÏÓ˚yô#
!Ü˛í˛z!ê˛Ü˛° !òˆÏÎ˚ ˜ï˛!Ó˚ •Î˚ àyeyÓÓ˚î– ~åÈyí ¸̨y ˆÓ˚î%Óy•# xAà üy!ê˛ ˆÌˆÏÜ˛ !Ü˛å%È ò)ˆÏÓ˚ xÓfiÌyö Ü˛Ó˚̂ Ïï˛ °yà° Îy
§•ˆÏç ÓyÎ˚%Óy•# •ˆÏÎ˚ !ÓhflÏyÓ˚ °yû˛ Ü˛Ó˚ˆÏï˛ ̨õyˆÏÓ˚ xyÓ˚ ̂ Ó˚î%à%!°Ó˚ xyÓÓ˚î ̃ ï˛!Ó˚ •° ≤ÃyÎ˚ x!Óöy¢# ̂ flõyˆÏÓ˚yˆÏ˛õyˆÏ°!öö
(Sporopollenin) öyüÜ˛ ~Ü˛ ç!ê˛° ̨õòy Ï̂Ì≈–

í˛zFã˛ !§°%!Ó˚Î˚yö !¢°yhflÏÓ˚ ˆÌˆÏÜ˛ ≤ÃyÆ Cooksonia ˆÜ˛ ≤ÃÌü xy!Óû≈˛)ï˛ fiÌ°ç §ÇÓy•# Ü˛°y Î%=˛ í˛z!qò Ó°y
•Î˚– í˛z!qò!ê˛ áÓ≈yÜ,˛!ï˛ñ ˛õe•#öñ Ü ˛ü!Âôá![˛ï˛ ¢yáyÎ%=˛ñ Ü˛ˆÏÎ˚Ü˛ ˆ§!rê˛!üê˛yÓ˚ ò#â≈ Ä ≤ÃˆÏfiÌ üye 1-1.5 !ü!ü– ~•z
ôÓ˚̂ ÏöÓ˚ xyÓ˚ ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î •° Steganotheca–

ˆí˛ˆÏû˛y!öÎ˚yö (Devonian) : ˆ§çí˛z•zÜ˛ Ä üy!ã≈˛§ö •zÇ°ƒyˆÏu˛Ó˚ ˆí˛û˛ö¢yÎ˚yÓ˚ xM˛ˆÏ°Ó˚ !Ü˛å%È !¢°yhflÏÓ˚ˆÏÜ˛
Úˆí˛ˆÏû˛y!öÎ˚yöÛ Ü˛ˆÏ“Ó˚ xhsˇû≈˛%=˛ Ü˛ˆÏÓ˚ö– û˛yÓ˚̂ Ïï˛Ó˚ !flõ!ï˛ñ °y•%°ñ çyöflÒÓ˚ñ Ü˛yŸ¬#Ó˚ ≤Ãû,˛!ï˛ xM˛ˆÏ° ~•z !¢°yhflÏÓ˚
Ä ç#ÓyŸ¬ ˛õyÄÎ˚y ÎyÎ˚–

~•z §üˆÏÎ˚ !Ü˛å%È í˛z˛õç°ç ˆÓ°yÓy§# í˛z!qò ˆÎüö Prototaxites, Parka, Nematothallus ~Ó˚
xy!Óû≈˛yÓ •Î˚– ~ˆÏòÓ˚ ç°ç Ä fiÌ°ç í˛z!qˆÏòÓ˚ xhsˇÓï˛#≈ xÓfiÌy ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– ˛õÓ˚Óï˛#≈ ˛õÎ≈yˆÏÎ˚Ó˚
í˛z!qòà%!°ˆÏï˛ !°à‰!öö Î%=˛ ê˛∆y!Ü˛ˆÏí˛Ó˚ í˛z˛õ!fiÌ!ï˛ ˆòáˆÏï˛ ˛õyÄÎ˚y ÎyÎ˚– flÒê˛°ƒyˆÏu˛Ó˚ Ó˚y•z!ö í˛z˛õï˛ƒÜ˛yÓ˚ ã˛yê≈˛çyï˛#Î˚
!¢°yhflÏˆÏÓ˚ ≤ÃyÆ Rhynia, Horneophyton, Renalia ≤Ãû,˛!ï˛ àîà%!° ~Ó˚ í˛zòy•Ó˚î– xyˆÏhflÏ xyˆÏhflÏ «%˛o í˛z˛õyAà
(appendages) Ä xö%˛õe Î%=˛ í˛ z!qˆÏòÓ˚ §,!T˛ •°– Zosterophyllum, Sawdonia, Discalis,

Asteroxylon ≤Ãû,˛!ï˛ ~ˆÏòÓ˚ üˆÏôƒ í˛zˆÏÕ‘áˆÏÎyàƒ– ~§Ó í˛z!qˆÏò í˛z˛õyAà Óy xö%˛õˆÏe §ÇÓ•öÜ˛°y ˆ˛õÑÔåÈyÎ˚!ö– ô#ˆÏÓ˚
ô#ˆÏÓ˚ §ÇÓ•ö Ü˛°y Î%=˛ •ˆÏÎ˚ ˛õyï˛yÓ˚ xy!Óû≈˛yÓ •Î˚ í˛zß¨ï˛ï˛Ó˚ °y•zÜ˛˛õ!§í˛ çyï˛#Î˚ í˛z!qˆÏò– ~Ü˛•z §ˆÏAà ˆfl≥˛ö˛õ‰!§í˛
çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zˆÏß√£Ï •Î˚ ~•z §üˆÏÎ˚– ˆí˛ˆÏû˛y!öÎ˚yö Ü˛ˆÏ“ ê˛∆y•zˆÏüˆÏÓ˚yú˛y•zˆÏê˛!§ ˆàyeû%˛=˛ Trimerophyton,

Psilophyton Ä Pertica àîà%!°Ó˚ í˛z˛õ!fiÌ!ï˛ à%Ó˚%c˛õ)î≈– ~à%!°ˆÏÜ˛ í˛zFã˛ˆÏ◊!îÓ˚ í˛z!qˆÏòÓ˚ ˛õ)Ó≈§)Ó˚# ÓˆÏ° üˆÏö
Ü˛Ó˚y •Î˚– ˆí˛ˆÏû˛y!öÎ˚yö Ü˛ˆÏ“ Ó#çÓy•# ú˛yö≈ Ä xy!ò Óƒ=˛Ó#ç# í˛z!qˆÏòÓ˚ (Progymnosperm) í˛zÍ˛õ!_ •Î˚–
xy!ò Óƒ=˛Ó#ç#ˆÏòÓ˚ üˆÏôƒ Archaeopteris, Aneurophyton, Triloboxylon ≤Ãû,˛!ï˛Ó˚ öyü í˛zˆÏÕ‘áˆÏÎyàƒ–
~•z §üÎ˚ !Ó!û˛ß¨ í˛z!qˆÏò x§üˆÏÓ˚î%≤Ã§)ï˛yÓ˚ í˛zqÓ •Î˚ Îy û˛!Ó£ÏƒˆÏï˛Ó˚ Ó#çÓy!•ï˛yÓ˚ §)ã˛öy Ü˛ˆÏÓ˚–
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åÈeyˆÏÜ˛Ó˚ §ˆÏ®•yï˛#ï˛ í˛z˛õ!fiÌ!ï˛ ~•z §üˆÏÎ˚ ˆòáy ÎyÎ˚– í˛zï˛üy•zˆÏ§!ê˛ˆÏ§Ó˚ (Oomycetes) xhsˇà≈ï˛ àî
Palaeomyces åÈey Ï̂Ü˛Ó̊ §)eyÜ˛yÓ̊ •y•zú˛y Rhynia, Horneophyton ≤Ãû,̨ !ï˛Ó̊ ̂ ò Ï̂•Ó̊ ü Ï̂ôƒ ̨õyÄÎ̊y ̂ à Ï̂åÈ– ~åÈyí˛̧y
§üyAà Ï̂ò•# Ó y Ï̂Î˚yú˛y•zê˛y Pallavicinites devonicus ~Ó˚ í z̨̨ õ!fiÌ!ï˛Ä ≤Ãüy!îï˛ • Ï̂Î˚̂ ÏåÈ–

Ü˛yÓ≈!öˆÏú˛Ó˚y§ (Carboniferous) : ˆí˛ˆÏû˛y!öÎ˚yˆÏöÓ˚ ˛õÓ˚Óï˛#≈ Ü˛ˆÏ“ ≤Ãã%˛Ó˚ Ü˛Î˚°y Ä Ü˛yÓ≈ö ˆÎÔˆÏàÓ˚ í˛zÍ˛õ!_ •Î˚
ï˛y•z ~ˆÏÜ˛ Ü˛yÓ≈!öˆÏú˛Ó˚y§ Ü˛“ ÓˆÏ°– í˛z_Ó˚ xyˆÏü!Ó˚Ü˛yÎ˚ ~!ê˛ ò%•zû˛yˆÏà !Óû˛=˛– !ö¡¨ Ü˛yÓ≈!öˆÏú˛Ó˚y§ˆÏÜ˛ !ü!§!§!˛õÎ˚yö
Ä í˛zFã˛ Ü˛yÓ≈!öˆÏú˛Ó˚y§ˆÏÜ˛ ˆ˛õö‰!§°û˛y!öÎ˚yö ÓˆÏ°– û˛yÓ˚ï˛ÓˆÏ£Ï≈ !•üy°ˆÏÎ˚Ó˚ Ü˛yŸ¬#Ó˚ñ !flõ!ï˛ñ ˆö˛õy° Ä xÓ˚%îyã˛ˆÏ°
Ü˛yÓ≈!öˆÏú˛Ó˚y§ !¢°yhflÏÓ˚ Ä ç#ÓyŸ¬ xyˆÏåÈ– •zí˛zˆÏÓ˚y˛õ Ä xyˆÏü!Ó˚Ü˛yÎ˚ ~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏˆÏÓ˚ §ÓˆÏã˛ˆÏÎ˚ ˆÓ!¢ Ü˛Î˚°y
˛õyÄÎ˚y ÎyÎ˚– û˛yÓ˚̂ Ïï˛Ó˚ Ü˛Î˚°y§¡õò ≤Ãôyöï˛ ˛õy!ü≈Î˚yö Ü˛ˆÏ“Ó˚–

°y•zˆÏÜ˛yú˛y•zê˛y Ä ˆflÒˆÏöyú˛y•zê˛yˆÏòÓ˚ xhsˇû≈˛%=˛ Ó,«˛Ó˚y í˛zFã˛ ˆí˛ˆÏû˛y!öÎ˚yö ˆÌˆÏÜ˛ !ö¡¨ Ü˛yÓ≈!öˆÏú˛Ó˚y§ §üÎ˚ ˛õÎ≈hsˇ
xy!ô˛õï˛ƒ Ü˛ˆÏÓ˚!åÈ°– Lepidodendron, Bothrodendron, Sigillaria ≤Ãû,˛!ï˛ •° ˆàÔîÓ,!ÂôÎ%=˛
°y•zˆÏÜ˛yú˛y•zê˛yÓ˚ í˛zòy•Ó˚î– ˆflõˆÏöyú˛y•zê˛yˆÏòÓ˚ üˆÏôƒ xöƒï˛ü •° Sphenophyllum, Calamites ≤Ãû,˛!ï˛ àî–
!Ü˛å% È ú˛yî≈çyï˛#Î˚ í˛ z!qò ÎyˆÏòÓ˚ •zí˛ zˆ ÏflõyÓ˚yö!çˆÏÎ˚ê˛ (Eusporangiate) Óy ˆ°ˆÏfiê˛yˆÏflõyÓ˚yö!çˆÏÎ˚ê˛
(Leptosporangiate) ˆÏÜ˛yöÄ òˆÏ°•z ˆú˛°y ÎyÎ˚ öy ~ˆÏòÓ˚ í˛zÍ˛õ!_ ~§üÎ˚ •ˆÏÎ˚!åÈ°– ˆÎüö Zygopteris,

Cladoxylon, Tedelia ≤Ãû˛È,!ï˛– Ü˛yÓ≈!öˆÏú˛Ó˚y§ Óy xAàyÓ˚Î%àˆÏÜ˛ Ó°y •Î˚ Úú˛yˆÏî≈Ó˚ Î%àÛ– ˆÜ˛ööy ~•z §üÎ˚Ü˛yÓ˚
û)˛hflÏˆÏÓ˚ ú˛yî≈çyï˛#Î˚ ˛õyï˛yÓ˚ ≤Ãyã%˛Î≈ !åÈ°– ï˛ˆÏÓ ˛õÓ˚Óï˛#≈ §üˆÏÎ˚ ≤Ãüy!îï˛ •ˆÏÎ˚ˆÏåÈ ˆÎ ~ˆÏòÓ˚ x!ôÜ˛yÇ¢•z Ó#çÓy•#
ú˛yî≈– ~•z §üÎ˚Ü˛yÓ˚ í˛zˆÏÕ‘áˆÏÎyàƒ Ü˛ˆÏÎ˚Ü˛!ê˛ !ú˛!°Ü˛˛õ‰!§í˛y ˆ◊!îû%˛=˛ àî •° Eoangiopteris, Psaronius

≤Ãû,˛!ï˛–

Ü˛yÓ≈!öˆÏú˛Ó˚y§ Ü˛ˆÏ“Ó˚ xÓ˚̂ Ïîƒ ≤Ãã%˛Ó˚ Ó#çÓy•# ú˛yî≈ (Pteridosperm) !åÈ°– ~à%!° xy§ˆÏ° ö@¿Ó#ç#Ó˚ í˛z!qò
~ÓÇ ~ˆÏòÓ˚ üˆÏôƒ §y•zÜ˛yí˛ Ä ú˛yî≈ í˛zû˛ˆÏÎ˚Ó˚•z !Ü˛å%È !Ü˛å%È ˜Ó!¢T˛ƒ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– Lyginopteris, Medullosa,

Calamopitys, Callistophyton ≤Ãû,˛!ï˛ àîà%!° •° Ó#çÓy•# ú˛yˆÏî≈Ó˚ í˛zòy•Ó˚î–

˛õyÓ˚!üÎ˚yö (Permian) : Ó˚y!¢Î˚yÓ˚ ˛õyü≈ ≤ÃˆÏòˆÏ¢Ó˚ !Ü˛å%È !¢°yhflÏˆÏÓ˚Ó˚ öyüÜ˛Ó˚ˆÏîÓ˚ §üÎ˚ 1891 !á fiê˛yˆÏ∑
üy!ã≈˛§ö Ú˛õyÓ˚!üÎ˚yöÛ ¢∑!ê˛ ≤ÃÌü ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ö– û˛yÓ˚ï˛ÓˆÏ£Ï≈ ü•yöò#ñ ˆàyòyÓÓ˚# ≤Ãû,˛!ï˛ öò#Ó˚ xÓÓy!•Ü˛yÎ˚
~•z !¢°yhflÏÓ˚ ≤Ãã%˛Ó˚ ˛õyÄÎ˚y ÎyÎ˚– í˛z!qˆÏòÓ˚ !Ó˛õ%° ≤Ã§yÓ˚ Ä Ü˛Î˚°y§¡õò ~•z Ü˛ˆÏ“Ó˚ !ÓˆÏ¢£Ïc– ~•z§Ó
!¢°yhflÏÓ ˚ (Glossopteris) ˆày¤˛#Ó ˚ í˛ z !qò ç#ÓyŸ¬ ˛õyÄÎ˚y ÎyÎ ˚– ò!«˛î ˆày°yˆ Ïô ≈Ó ˚ àˆ Ïu˛yÎ ˚ yöy
(Gondwna) Ü˛Î˚°y Î%ˆÏàÓ˚ ≤Ãôyö àyåÈ˛õy°y§ü)•ˆÏÜ˛ §yü!@ˇÃÜ˛û˛yˆÏÓ Glossopteris ˆúœ˛yÓ˚y ÓˆÏ°– ~ˆÏòÓ˚
üˆÏôƒ ˆÎüö Glossopteris, Gangamopteris, Palaeovittaria, Macroteniopteris, Euryphyllum

≤Ãû,˛!ï˛ Ó#çÓy•# ú˛yˆÏî≈Ó˚ ≤Ãçy!ï˛ !åÈ°ñ ˆï˛ü!ö xöƒyöƒ ˆày¤˛#Ó˚ í˛z!qòÄ !åÈ°– xöƒyöƒ ö@¿Ó#ç#ˆÏòÓ˚ üˆÏôƒ
Cordaites, Rhipidopsis, Buriadia í˛zˆÏÕ‘áˆÏÎyàƒ– ~åÈyí˛¸yÄ °y•zˆÏÜ˛yú˛y•zê˛y ˆ◊!îû%˛=˛ Cyclodendron

~ÓÇ ˆfl≥˛ˆÏöyú˛y•zê˛y ˆ◊!îû%˛=˛ Schizoneura, Phyllotheca, Ranigajia Ä ú˛yî≈ Sphenopteris,

Pecopteris ~Ó˚ ç#ÓyŸ¬ ˛õyÄÎ˚y ˆàˆÏåÈ– ~Ó˚y ˛õyÓ˚!üÎ˚yö Ü˛ˆÏ“ âö Ó,!T˛ !ÓˆÏôÔï˛ §Ó%ç Óöyö#Ó˚ çß√ !òˆÏÎ˚!åÈ°
§ü@ˇÃ àˆÏ[˛yÎ˚yöy ü•yˆÏòˆÏ¢–
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..ê˛∆yÎ˚y!§Ü˛ (Triassic) : çyü≈yö û)˛!ÓK˛yö# xy°Óy!ï≈˛ 1834 !á fiê˛yˆÏ∑ ê˛∆yÎ˚y!§Ü˛ ü•yÎ%ˆÏàÓ˚ öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ö–
ê˛∆yÎ˚y!§Ü˛ Ü˛Ìy!ê˛Ó˚ xÌ≈ •° !ehflÏÓ˚#Î˚– !ï˛ö!ê˛ !Ó!û˛ß¨ !¢°yhflÏÓ˚ˆÏày¤˛#Ó˚ §yü!@ˇÃÜ˛ öyü ~!ê˛–

û˛yÓ˚ˆÏï˛Ó˚ !flõ!ï˛ xM˛ˆÏ°ñ Ü˛yŸ¬#Ó˚ ~ÓÇ í˛z˛õm#˛õ#Î˚ û˛yÓ˚ˆÏï˛ üôƒ àˆÏu˛yÎ˚yöy !¢°yˆÏày¤˛#ˆÏï˛ ê˛∆yÎ˚y!§Ü˛ hflÏÓ˚
Ó˚̂ ÏÎ˚̂ ÏåÈ– ö@¿Ó#ç# í˛z!qò !ÓˆÏ¢£Ïï˛ §y•zÜ˛y§ ˆày¤˛#û%˛=˛ ≤Ãyã%˛Î≈ ~§üÎ˚ ˆòáy ÎyÎ˚–

ê˛∆yÎ˚y!§Ü˛ •° ˛õ!Ó˚Ó!ï≈˛ï˛ ˛õ!Ó˚!fiÌ!ï˛ˆÏï˛ ç#ÓÜ%˛ˆÏ°Ó˚ üy!öˆÏÎ˚ ˆöÄÎ˚y Óy ˛õ%öà≈ë˛ˆÏöÓ˚ ü•yÎ%à– ˛õ%Ó˚yç#Ó#Î˚
x!ôÎ%à ˆÌˆÏÜ˛ üôƒç#Ó#Î˚ x!ôÎ%ˆÏàÓ˚ í˛z_Ó˚îÜ˛yˆÏ° ˛õ,!ÌÓ# í˛z£÷ •ˆÏÎ˚ ÄˆÏë˛– Ó,!T˛˛õyï˛Ä ï˛áö !åÈ° §#!üï˛– ~•z
˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ,!ÌÓ# ˆÌˆÏÜ˛ Glossopteris çyï˛#Î˚ í˛z!qˆÏòÓ˚y !ÓöT˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ≤Ã!ï˛Ü)˛° ˛õ!Ó˚!fiÌ!ï˛ §yüˆÏ° !öˆÏÎ˚
öï%˛ö í˛z!qòÜ%˛ˆÏ°Ó˚ !ÓhflÏyÓ˚ âˆÏê˛– ~ˆÏòÓ˚ üˆÏôƒ ≤Ãôyö Dicroidium öyˆÏü ~Ü˛ Ó#çÓy•# ú˛yî≈ Óy ˆê˛!Ó˚ˆÏí˛yflõyü≈–
ï˛y•z ê˛∆yÎ˚y!§Ü˛ Ü˛ˆÏ“Ó˚ í˛z!qòˆÏày¤˛#ˆÏÜ˛ Dicroidium í˛z!qòÜ%˛° Ó°y •Î˚– ˆê˛!Ó˚ˆÏí˛yflõyü≈ åÈyí˛¸y !Ó!û˛ß¨ Ü˛!öú˛yÓ˚ñ
§y•zÜ˛yí˛ñ §y•zÜ˛y!í˛Î˚ˆÏÎ˚í˛ Ä !àAÜ˛ˆÏàyú˛y•zê˛ ~Ó˚ í˛zòÎ˚ ~§üˆÏÎ˚•z âˆÏê˛ ÎyˆÏòÓ˚ !Ó˛õ%° !ÓhflÏyÓ˚ âˆÏê˛ ˛õÓ˚Óï˛#≈ ç%Ó˚y!§Ü˛
Ä !Ü ˛ˆÏê˛¢y§ Ü˛ˆÏ“– Dicroidium åÈyí˛¸y xöƒyöƒ í˛zˆÏÕ‘áˆÏÎyàƒ ˆê˛!Ó˚ˆÏí˛yflõyü≈ í˛z!qò •° Lepidopteris,

Thinnfeldia, Pachypteris, Cycadopteris •zï˛ƒy!ò– í˛zˆÏÕ‘áˆÏÎyàƒ ú˛yö≈ ˆàye ÎyˆÏòÓ˚ ç#ÓyŸ¬ ≤Ãã%˛Ó˚ ˛õ!Ó˚üyˆÏî
˛˛õyÄÎ˚y ˆàˆÏåÈ ï˛y •° Marattiaceae, Osmundaceae, Gleicheniaceae, Cyatheaceae,

Dicksoniaceae, Dipteridaceae ~ÓÇ Matoniaceae–

ç%Ó˚y!§Ü˛ (Jurassic) : çyü≈yö !ÓK˛yö# xyˆÏ°Ü˛çyu˛yÓ˚ •yüˆÏÓy°‰ê˛ 1799 !á fiê˛yˆÏ∑ ~•z Ü˛ˆÏ“Ó˚ öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ö
ú ˛y™ Ä §%•zçyÓ˚°ƒyˆÏu˛Ó˚ ç%Ó˚y ˛õÓ≈ˆÏï˛Ó˚ öyüyö%§yˆÏÓ˚– û˛yÓ˚ˆÏï˛Ó˚ Ü˛yŸ¬#Ó˚ !flõ!ï˛ xM˛ˆÏ°ñ Ü˛ˆÏFåÈÓ˚ §ü%o í˛z˛õÜ)˛ˆÏ°ñ
!Ó•yˆÏÓ˚Ó˚ Ó˚yçü•° ˛õy•yˆÏí˛¸ ~ÓÇ Ó˚yçfiÌyˆÏö ~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ ˛õyÄÎ˚y ÎyÎ˚–

~•z§üˆÏÎ˚ ö@¿Ó#ç#Î˚ í˛z!qˆÏòÓ˚ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ §y•zÜ˛yí˛ ˆày¤˛#Ó˚ í˛z!qòˆÏòÓ˚ ≤Ãyã%˛Î≈ ˆòáy ÎyÎ˚– xˆÏöÜ˛ §üÎ˚ ~•z
Ü˛“ˆÏÜ˛ ‘Age of Cycads’ Ó°y •Î˚– ≤Ãyî#ˆÏòÓ˚ üˆÏôƒ ~•z §üÎ˚ §yÓ˚y ˛õ,!ÌÓ#Ó˚ òá°òy!Ó˚ !öˆÏÎ˚!åÈ° x!ï˛Ü˛yÎ˚
í˛y•zˆÏöy§ˆÏÓ˚Ó˚y–

í˛ zˆ ÏÕ ‘áˆ ÏÎyàƒ í˛ z !qòÜ% ˛ˆ Ï°Ó˚ üˆ Ïôƒ xöƒï˛ü •° ˆ˛õˆ Ïrê ˛yçy•zˆ Ï°§# ˆàyeû% ˛=˛ Pentoxylon,

í˛z•z!°Î˚yüˆÏ§y!öˆÏÎ˚§# ˆàyeû%˛=˛ Williamsonia, §y•zÜ˛yˆÏí˛!°§ xhsˇû≈˛%=˛ Nilssonia, Anomozamites,

Pterophyllum, Otozamites ~ÓÇ !àAàyˆÏàyˆÏÎ˚§# Óî≈û%˛=˛ Baiera Ä GinkgoÓ˚ !Ó!û˛ß¨ ≤Ãçy!ï˛–
Araucariaceae, Pinaceae, Taxodiaceae ̂ àyˆÏeÓ˚ xˆÏöÜ˛ àˆÏîÓ˚Ä ≤Ãyã%˛Î≈ Ä•z §üÎ˚ ̂ òáy ÎyÎ˚–

!Ü ˛ˆÏê˛¢y§ (Cretaceous) : !Ü ˛ˆÏê˛¢y§ Ü˛Ìy!ê˛ °y!ê˛ö ÚˆÜ ˛ê˛yÛ ¢∑ ˆÌˆÏÜ˛ ~ˆÏ§ˆÏåÈ ÎyÓ˚ xÌ≈ ã˛Ü˛ Óy á!í˛¸üy!ê˛–
ú˛Ó˚y!§ û)˛!ÓK˛yö# òƒ •ƒy°Î˚ ~•z Ü˛“!ê˛Ó˚ §Ó≈≤ÃÌü öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ö– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó ü•yˆÏòˆÏ¢•z ~•z Ü˛ˆÏ“Ó˚
!¢°yhflÏÓ˚ Ó˚ˆÏÎ˚ˆÏåÈ ÎyÓ˚ üˆÏôƒ ≤Ãã%˛Ó˚ ç#ÓyŸ¬ ˛õyÄÎ˚y ÎyÎ˚– û˛yÓ˚ï˛ÓˆÏ£Ï≈ !•üy°ˆÏÎ˚Ó˚ °yòyá xM˛ˆÏ°ñ !ï˛Ó˚%!ã˛Ó˚y˛õÕ‘#ñ
˛õ![˛ˆÏã˛Ó˚#ñ öü≈òy í˛z˛õï˛ƒÜ˛yñ ˆ§ÔÓ˚yT˛∆ Ä xy§yü xM˛ˆÏ° ~•z !¢°yhflÏÓ˚ ˛õyÄÎ˚y ÎyÎ˚– |ôù≈ àˆÏ[˛yÎ˚yöy !¢°yˆÏày¤˛#Ó˚
í˛z˛õˆÏÓ˚Ó˚ xÇˆÏ¢Ä fl∫yû˛y!ÓÜ˛û˛yˆÏÓ•z ~•z Ü˛ˆÏ“Ó˚ ç#ÓyŸ¬Óy•# !¢°yhflÏÓ˚ ˛õyÄÎ˚y ÎyÎ˚–

ç%Ó˚y!§Ü˛ Ü˛“ ˆ¢£Ï •Î˚ xyç ˆÌˆÏÜ˛ ≤ÃyÎ˚ §yˆÏí ¸̨ ÓyˆÏÓ˚y ˆÜ˛y!ê˛ ÓåÈÓ˚ xyˆÏà– ~§üÎ˚ ˛õ,!ÌÓ#Ó˚ xyÓ•yÄÎ˚y Ó,!T˛!§=˛
•ˆÏÎ˚ ÄˆÏë˛– ú˛ˆÏ° xçflÀ öï%˛ö ≤Ãyî# Ä í˛z!qˆÏòÓ˚ xyàüö âˆÏê˛– ~•z §üˆÏÎ˚Ó˚ §ÓˆÏã˛ˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ âê˛öy •° ̨õ%!‹õï˛
í˛z!qˆÏòÓ˚ í˛z˛õ!fiÌ!ï˛– xÓ¢ƒ xˆÏöˆÏÜ˛ üˆÏö Ü˛ˆÏÓ˚ö ç%Ó˚y!§Ü˛ Ü˛ˆÏ“ §˛õ%‹õÜ˛  í˛z!qˆÏòÓ˚ í˛zqÓ •ˆÏÎ˚!åÈ°– SˆÎüö ã˛#ˆÏöÓ˚
ç%Ó˚y!§Ü˛ Ü˛“ ˆÌˆÏÜ˛ ˛õyÄÎ˚y Archaefructus liangaonensis !Ü˛v ~ˆÏòÓ˚ §ˆÏ®•yï˛#ï˛ í˛z˛õ!fiÌ!ï˛ ˆòáy
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ÎyÎ˚ !Ü ˛ˆÏê˛¢y§ Ü˛ˆÏ“•z– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ í˛zÍ˛õ!_ Îáö•z ˆ•yÜ˛ñ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ Óƒy˛õÜ˛ !ÓhflÏyÓ˚ ~ÓÇ ˜Ó!ã˛eƒ !ö¡¨
!Ü ˛ˆÏê˛¢yˆÏ§•z ̂ òáy ÎyÎ˚– Proteaephyllum, Vitiphyllum, Celastrophyllum, Plantaginopsis ≤Ãû,̨ È!ï˛ !ö¡¨
!Ü ˛ˆÏê˛¢y§ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î– |Ïôù≈ !Ü ˛ˆÏê˛¢y§ Ü˛ˆÏ“ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ §Çáƒy o%ï˛ ˆÓˆÏí˛¸ ÎyÎ˚– í˛zòy•Ó˚î
!•ˆÏ§ˆÏÓ Betulites, Populites, Araliopsoides ≤Ãû,˛!ï˛Ó˚ öyü Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~•z §üˆÏÎ˚ í˛z!qò çàˆÏï˛Ó˚
!§Ç•û˛yà ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ òáˆÏ° ã˛ˆÏ° ÎyÎ˚– ~ˆÏòÓ˚ üˆÏôƒ Ü˛yöyí˛yñ @ˇÃ#ö°ƒyu˛ñ xyˆÏü!Ó˚Ü˛y Î%=˛Ó˚yT˛∆ñ •zí˛zˆÏÓ˚y˛õ Ä
~!¢Î˚y û)˛áˆÏ[˛ ˛õyÄÎ˚y ÎyÎ˚ Populus, Cercidiphyllum, Quercus SÄÜ˛V Juglans SxyáˆÏÓ˚yê˛Vñ Platanus,

Aristolochia, Ficus SÓê˛ çyï˛#Î̊V Magnolia, Cinnamomum Sˆï˛ç˛õyï˛y çyï˛#Î̊Vñ Vitis SxyAà%Ó̊ çyï˛#Î̊Vñ
Nymphaea S¢y°%Ü˛ çyï˛#Î˚V ≤Ãû,˛!ï˛ àyåÈ˛õy°y–

~•z §üˆÏÎ˚ ˛õeç#ÓyˆÏŸ¬Ó˚ ˜Ó!ã˛ˆÏeƒÓ˚ §yˆÏÌ ˛õÓ˚yàˆÏÓ˚î%Ó˚Ä ˜Ó!ã˛eƒ °«˛ Ü˛Ó˚y ÎyÎ˚–

ê˛y!¢≈Î˚y!Ó˚ (Tertiary) : !àÄû˛y!@¿ xyò%•zöy ~•z Ü˛ˆÏ“Ó˚ öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ö– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó ˆòˆÏ¢•z ~•z Ü˛ˆÏ“Ó˚
!¢°yhflÏÓ˚ Ó˚̂ ÏÎ˚̂ ÏåÈ– hflÏöƒ˛õyÎ˚# ≤Ãyî#Ó˚ §Ó≈y!ôÜ˛ !ÓhflÏyÓ˚ ~•z §üÎ˚ •Î˚ ï˛y•z ~!ê˛ˆÏÜ˛ hflÏöƒ˛õyÎ˚# ≤Ãyî#ˆÏòÓ˚ Ü˛“ Ó°y •Î˚–
Óï≈˛üyˆÏö ˆÎ §Ó ≤Ãyî# Ä í˛z!qò Ó˚̂ ÏÎ˚̂ ÏåÈ ~•z !¢°yhflÏˆÏÓ˚Ó˚ ç#ÓyˆÏŸ¬ ï˛yˆÏòÓ˚ §yò,¢ƒ Ó˚̂ ÏÎ˚̂ ÏåÈ– û˛yÓ˚ï˛ÓˆÏ£Ï≈ ≤Ãyã˛#öï˛ü
ú%˛ˆÏ°Ó˚ ç#ÓyŸ¬ xy!Ó‹,Òï˛ •Î˚ üôƒû˛yÓ˚ˆÏï˛Ó˚ ˆüy•àÑyÄÜ˛y°yö xM˛ˆÏ° ˆí˛Ü˛yö •zöê˛yÓ˚ê˛∆y!˛õÎ˚yö !¢°yhflÏÓ˚ ˆÌˆÏÜ˛–
xôƒy˛õÜ˛ Ó#Ó˚Ó° §y•y!öÓ˚ öyüyö%§yˆÏÓ˚ ~!ê˛Ó˚ öyüÜ˛Ó˚î Ü˛Ó˚y •Î˚ Sahnianthus–

ˆÜ˛yÎ˚yê˛yÓ˚öy!Ó˚ (Quaternary) : öÓ#öï˛ü ~•z Ü˛ˆÏ“Ó˚ !ÓhflÏyÓ˚ üye 20 °«˛ ÓåÈÓ˚ ˛õ)Ó≈ ˆÌˆÏÜ˛ xyç ˛õÎ≈hsˇ– ~Ó˚ ò%!ê˛
!Óû˛yà– ö#ˆÏã˛Ó˚!ê˛Ó˚ öyü ≤’y•zˆÏfiê˛y!§ö– ~•z §üˆÏÎ˚ xyô%!öÜ˛ üyö%ˆÏ£ÏÓ˚ ˛õ%Ó≈§)!Ó˚̂ ÏòÓ˚ ˆòáy ˆüˆÏ°– ˛õÓ˚Óï˛#≈ ≤’y•zˆÏfiê˛y!§ö
Î%ˆÏà í˛z˛õÎ≈%˛õ!Ó˚ !•üÎ%ˆÏàÓ˚ Ü˛ÓˆÏ° ˛õˆÏí ¸̨ àyåÈ˛õy°yÓ˚ §Çáƒy Ä ˜Ó!ã˛eƒ Ü ˛ˆÏü •…y§ ˛õyÎ˚–

≤’y•zˆÏfiê˛y!§ˆÏöÓ˚ í˛z˛õˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏåÈ •ˆÏ°y!§ö Óy xyô%!öÜ˛ í˛z˛õÜ˛“– xyô%!öÜ˛ í˛z˛õÜ˛ˆÏ“Ó˚ ¢%Ó˚% xyç ˆÌˆÏÜ˛ ò¢
•yçyÓ˚ ÓåÈÓ˚ xyˆÏà– xyçˆÏÜ˛Ó˚ üyö%£Ï •ˆÏ°y!§ö Î%ˆÏàÓ˚ ≤Ãï˛ƒˆÏhsˇ òÑy!í ¸̨̂ ÏÎ˚–

16.5 §yÓ˚yÇ¢

˛õ,!ÌÓ# çß√ •ˆÏÎ˚̂ ÏåÈ xyç ˆÌˆÏÜ˛ ≤ÃyÎ˚ 460 ˆÜ˛y!ê˛ ÓåÈÓ˚ xyˆÏà– ~•z §üˆÏÎ˚Ó˚ üyˆÏé˛ âˆÏê˛ ÎyÄÎ˚y âê˛öyÓ!° Ü˛ˆÏÎ˚Ü˛
ˆÜ˛y!ê˛ Óy °«˛ ÓåÈˆÏÓ˚Ó˚ !•ˆÏ§ˆÏÓ üy˛õy •Î˚ ~ÓÇ ~•z §%!Ó¢y° §üˆÏÓ˚ !ÓhflÏyÓ˚̂ ÏÜ˛ Ü˛ï˛à%!° §%!ÓôyçöÜ˛ û˛yˆÏà û˛yà Ü˛Ó˚y
•Î˚–

û)˛!ÓK˛yˆÏöÓ˚ xyˆÏ˛õ!«˛Ü˛ !Óã˛yˆÏÓ˚ ˛õ,!ÌÓ#Ó˚ çß√°@¿ ˆÌˆÏÜ˛ xòƒyÓ!ô §üÎ˚ˆÏÜ˛ ò%!ê˛ ü•yÜ˛“ ÎÌy à%Æç#Ó#
(Kryptozoic) Ä Óƒ=˛ç#Ó# (Phanerozoic) ü•yÜ˛ˆÏ“ û˛yà Ü˛Ó˚y •Î˚– §,!T˛Ó˚ §üÎ˚ ˆÌˆÏÜ˛ 400  ˆÜ˛y!ê˛ ÓåÈÓ˚
xÌ≈yÍ ˛õ,!ÌÓ#Ó˚ ÓÎ˚ˆÏ§Ó˚ ≤ÃyÎ˚ xy!¢ ¢ï˛yÇ¢ ç%ˆÏí˛¸ xyˆÏåÈ à%Æç#Ó# ü•yÜ˛“ xyÓ˚ Óy!Ü˛ 60 ˆÜ˛y!ê˛ ÓåÈÓ˚ !öˆÏÎ˚Ï
Óƒ=˛ç#Ó# ü•yÜ˛“– ç#ÓˆÏöÓ˚ ˜Ó!ã˛eƒ Ä !ÓÓï≈˛ˆÏöÓ˚ ôyÓ˚y xö%§Ó˚î Ü˛ˆÏÓ˚ Óƒ!=˛ç#Ó# ü•yÜ˛“ˆÏÜ˛ ≤Ãyã˛#ö ≤Ãyî!Ó!¢T˛
(Palaeozoic)ñ üyé˛y!Ó˚ ≤Ãyî!Ó!¢T˛ (Mesozoic) ~ÓÇ xyô%!öÜ˛ ≤Ãyî!Ó!¢T˛ (Cenozoic) x!ôÜ˛ˆÏ“ û˛yà Ü˛Ó˚y
•ˆÏÎ˚̂ ÏåÈ– x!ôÜ˛“à%!°ˆÏÜ˛ xyÓyÓ˚ Ü˛“ Ä Ü˛“ˆÏÜ˛ í˛z˛õÜ˛ˆÏ“ !Óû˛=˛ Ü˛Ó˚y •ˆÏÎ˚̂ ÏåÈ– ˛õƒy!°ÄˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ åÈÎ˚!ê˛
Ü˛“ ÎÌy Ü˛ƒyü‰!Ó Î˚yöñ xˆÏí˛≈y!û˛!§Î˚yöñ !§°%!Ó˚Î˚yöñ ˆí˛ˆÏû˛y!öÎ˚yöñ Ü˛yÓ≈!öˆÏú˛Ó˚y§ Ä ˛õyÓ˚!üÎ˚yüñ ˆüˆÏ§yˆÏçy!Î˚Ü˛
x!ôÜ˛ˆÏ“ !ï˛ö!ê˛ Ü˛“ ˆÎüö ê˛∆yÎ˚y!§Ü˛ñ ç%Ó˚y!§Ü˛ Ä !Ü ˛ˆÏê˛¢y§ xyÓ˚ ˆ§ˆÏöyˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ xyˆÏåÈ ê˛y!¢≈Î˚y!Ó˚ Ä
ˆÜ˛yÎ˚yê˛yÓ˚öy!Ó˚ Ü˛“– ê˛yÓ˚!¢Î˚y!Ó˚ Ü˛ˆÏ“ ˛õÑyã˛!ê˛ Ä ˆÜ˛yÎ˚yê˛yÓ˚öy!Ó˚ˆÏï˛ ò%!ê˛ í˛z˛õÜ˛“ xyˆÏåÈ–

˛õ,!ÌÓ#Ó˚ ã)˛í˛¸yhsˇ ÓÎ˚§ !öô≈yÓ˚ˆÏîÓ˚ ˆã˛T˛y !Ó!û˛ß¨ ˛õÂô!ï˛Ó˚ §y•yˆÏÎƒ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ ï˛yÓ˚ üˆÏôƒ §ÓˆÏã˛ˆÏÎ˚Ï !öû≈˛Ó˚ˆÏÎyàƒ
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•° !¢°yhflÏˆÏÓ˚ í˛z˛õ!fiÌï˛ ˆï˛ç!fl;Î˚ ˛õòyˆÏÌ≈Ó˚ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ •yÓ˚– •zí˛zˆÏÓ˚!öÎ˚yü (238U), ̂ Ìy!Ó˚Î˚yü (234Th) ̨õê˛y!¢Î˚yü
(40K), Ó˚%!Ó!í˛Î˚yü (87Rb), Ü˛yÓ≈ö (14C) ≤Ãû,˛È!ï˛ •° ~üö ˆï˛ç!fl;Î˚ ˛õòyˆÏÌ≈Ó˚ í˛zòy•Ó˚î–

˛õ,!ÌÓ#Ó˚ §,!T˛Ó˚ ˛õÓ˚ ≤ÃÌü ~Ü˛ˆÏ¢y ˆÜ˛y!ê˛ ÓåÈÓ˚ ˆÜ˛yöÄ ≤ÃyˆÏîÓ˚ x!hflÏc !åÈ° öy– ≤ÃyˆÏîÓ˚ ≤ÃÌü ≤ÃÜ˛y¢ âˆÏê˛
§yàÓ˚çˆÏ° ö#° §Ó%ç ÓƒyÜ˛!ê˛!Ó˚Î˚yÓ˚ ˆã˛•yÓ˚yÎ˚– ï˛yÓ˚̨ õÓ˚ ô#ˆÏÓ˚ ô#Ó˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# ˜¢ÓyˆÏ°Ó˚ í˛zÍ˛õ!_ •ˆÏ°
§yàÓ˚çˆÏ° x!:ˆÏçˆÏöÓ˚ ˛õ!Ó˚üyî Óyí˛¸ˆÏï˛ ÌyˆÏÜ˛ Îy Ü ˛ˆÏü §yàÓ˚ç° §¡õ,=˛ Ü˛ˆÏÓ˚ xyÓ•ü[˛ˆÏ° åÈ!í˛¸ˆÏÎ˚ ˛õí˛¸°Ï
~ÓÇ xyÓ•ü[˛ˆÏ°Ó˚ Óy•zˆÏÓ˚ ÄˆÏçyö àƒyˆÏ§Ó˚ xyFåÈyòöÄ ˜ï˛!Ó˚ •°– ~§Ó•z âˆÏê˛ à%Æç#Ó# ü•yÜ˛ˆÏ“– !§°%!Ó˚Î˚yö
Ü˛ˆÏ“  §Ó≈≤ÃÌü ç°ç í˛z!qò ç° ˆÌˆÏÜ˛ í˛yäyÎ˚ ~ˆÏ§ í˛yäyÓ˚ xyÓ•yÄÎ˚yÎ˚ !öˆÏçˆÏòÓ˚ üy!öˆÏÎ˚ !öˆÏï˛ ¢%Ó˚% Ü˛Ó˚°– ˆòáy
!ò° Cooksonia çyï˛#Î˚ §ÇÓy•# Ü˛°yÎ%=˛ í˛z!qò– ˆí˛ˆÏû˛y!öÎ˚yö Ü˛ˆÏ“ í˛yäyÓ˚ àyåÈ˛õy°y ˆÓˆÏí ¸̨ ˆà°ñ ˜ï˛!Ó˚ •°
Óöû)˛!ü– Ó#çÓy•# ú˛yî≈ ˆòáy !ò°– Ü˛yÓ≈!öˆÏú˛Ó˚y§ Ü˛ˆÏ“ §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ ë˛y[˛y xyÓ•yÄÎ˚y !åÈ°ñ ô#ˆÏÓ˚ ô#ˆÏÓ˚ Ü˛Î˚°yÓ˚
hflÏÓ˚ ˜ï˛!Ó˚ •°– ˛õyÓ˚!üÎ˚yö Ü˛ˆÏ“ ¢#ï˛°ï˛y Ü˛ü° ~ÓÇ àˆÏu˛yÎ˚yöy ü•yˆÏòˆÏ¢ Glossopteris ~Ó˚ àyåÈ˛õy°yÓ˚ âö
xÓ˚îƒ àˆÏí ¸̨ í˛zë˛° Îy ~•z ü•yˆÏòˆÏ¢Ó˚ Ü˛Î˚°y §¡õˆÏòÓ˚ í˛zÍ§–

ˆüˆÏ§yˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ !ï˛ö!ê˛ Ü˛“– ê˛∆yÎ˚y!§Ü˛ Ä ç%Ó˚y!§Ü˛ Ü˛ˆÏ“ ¢%Ü˛ˆÏöy xyÓ•yÄÎ˚yÓ˚ í˛z˛õˆÏÎyà# §y•zÜ˛y§
çyï˛#Î˚ í˛z!qò Ä í˛y•zˆÏöy§ˆÏÓ˚Ó˚ ≤Ãyôyöƒ ˆòáy !ò°– !Ü ˛ˆÏê˛¢y§ Ü˛ˆÏ“ ~° ≤ÃÌü ˛õ%!‹õï˛ í˛z!qò– ~Ó˚̨ õÓ˚ ˆ§ˆÏöyˆÏçy!Î˚Ü˛
x!ôÜ˛“– ~•z x!ôÜ˛ˆÏ“ Óï≈˛üyˆÏö §ÓÓ˚Ü˛ü í˛z!qò ˆày¤˛#Ó˚•z !ÓÜ˛y¢ âˆÏê˛!åÈ° ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– üyˆÏÎ˚y!§ö í˛z˛õÜ˛ˆÏ“
!•üy°Î˚ àˆÏí ¸̨ í˛zë˛È°– xÓ˚îƒ Ü˛ˆÏü !àˆÏÎ˚ ây§ç!ü ˆÓˆÏí ¸̨ ÎyÄÎ˚yÎ˚ hflÏöƒ˛õyÎ˚# ç#ˆÏÓÓ˚ !Ó˛õ%° ≤Ã§yÓ˚ âê˛°– ≤’yˆÏÎ˚y!§ˆÏö
xy!ò üyö%ˆÏ£ÏÓ˚ xy!Óû≈˛yÓ– ˛õÓ˚Óï˛#≈ ˆÜ˛yÎ˚yê˛yÓ˚öy!Ó˚ í˛z˛õÜ˛ˆÏ“ xyô%!öÜ˛ üyö%ˆÏ£ÏÓ˚ ˛õ)Ó≈˛õ%Ó˚%ˆÏ£ÏÓ˚y ˆòáy !ò° ~ÓÇ ô#ˆÏÓ˚
ô#ˆÏÓ˚ §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ åÈ!í˛¸ˆÏÎ˚ ˛õí˛¸°–

16.6 ≤ÃŸ¿yÓ!°

1. §!ë˛Ü˛ í˛z_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚%ö–

SÜ˛V ˛õ,!ÌÓ# §,!T˛Ó˚ xyö%üy!öÜ˛ Ü˛ï˛ ÓåÈÓ˚ ˛õÓ˚ ç#ÓˆÏöÓ˚ í˛zˆÏß√£Ï •ˆÏÎ˚!åÈ°⁄

(i) 100 °«˛ (ii) 100 ̂ Ü˛y!ê˛ (iii) 1000 °«˛ (iv) ~Ü˛ ̂ Ü˛y!ê˛–

SáV û)˛ï˛_¥#Î˚ §üÎ˚§yÓ˚!îˆÏï˛ §üˆÏÎ˚Ó˚ öÓ#öï˛ü ~Ü˛Ü˛ •°

(i) ü•yÜ˛“ (ii) x!ôÜ˛“ (iii) Ü˛“ (iv) í z̨̨ õÜ˛“–

SàV ã)˛í˛¸yhsˇ û)˛ï˛y!_¥Ü˛ §üÎ˚ !öô≈yÓ˚ˆÏîÓ˚ §ÓˆÏã˛ˆÏÎ˚ !öû≈˛Ó˚ˆÏÎyàƒ ˛õÂô!ï˛ •° (i) §ü%oçˆÏ° °ÓˆÏîÓ˚ ˛õ!Ó˚üyî
(ii) ̨õ,!ÌÓ#Ó̊ í z̨_Æ xÓfiÌy ̂ Ì Ï̂Ü˛ ¢#ï˛° •ÓyÓ̊ §üÎ̊ ̨õÎ≈hsˇ ≤Ã Ï̂Î̊yçö#Î̊ §üÎ̊ (iii) ̨õy°!°Ü˛ !¢°yhflÏ̂ ÏÓ̊Ó̊
§M˛ˆÏÎ˚Ó˚ •yÓ˚ (iv) !¢°yhflÏÓ˚ ˆï˛ç!fl;Î˚ ˛õòyˆÏÌ≈Ó˚ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ •yÓ˚–

SâV ç#ˆÏÓÏÓ˚ xy!Óû≈˛yÓ ≤ÃÌü •ˆÏÎ˚!åÈ° (i) fiÌˆÏ° (ii) ç Ï̂° (iii) Ó!•!Ó≈ˆÏŸª–

2. ¢)öƒfiÌyö ˛õ)Ó˚î Ü˛Ó˚%ö ı

SÜ˛V û)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ §ˆÏ®•yï˛#ï˛û˛yˆÏÓ ˛õ,!ÌÓ#ˆÏï˛ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ í˛z˛õ!fiÌ!ï˛ ............................
Ü˛ˆÏ“ ≤Ãüy!îï˛ •ˆÏÎ˚̂ ÏåÈ–

SáV !°à‰!öö §ÇÓy•# Ü˛°yÎ%=˛ fiÌ°ç í˛z!qˆÏòÓ˚ ~Ü˛!ê˛ ≤Ãyã˛#öï˛ü í˛zòy•Ó˚î •° .............................–

SàV §y•zÜ˛y§ çyï˛#Î˚ í˛z!qò Ä í˛y•zˆÏöy§ˆÏÓ˚Ó˚ Î%@¬ ≤Ãyôyöƒ ................................... Ü˛ˆÏ“ ˆòáy ÎyÎ˚–
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3. ˛õ%Ó˚yç#Ó#Î˚ (Palaeozoic) x!ôÜ˛ Ï̂“Ó˚ !Ó!û˛ß¨ Ü˛ Ï̂“Ó˚ öyü !°á%ö Ä ̂ §•z §ü Ï̂Î˚Ó˚ !Ó Ï̂¢£Ï !Ó Ï̂¢£Ï í z̨!qòÜ%̨ Ï̂°Ó˚
!ÓÓï≈˛ˆÏöÓ˚ ôyÓ˚y Óî≈öy Ü˛Ó˚%ö–

4. û)˛ï˛_¥#Î˚ §üÎ˚ §yÓ˚!î Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ~Ó˚ üyöò[˛ Ü˛#û˛yˆÏÓ !öô≈y!Ó˚ï˛ •Î˚– §ÇˆÏ«˛ˆÏ˛õ xyˆÏ˛õ!«˛Ü˛ Ä !Ó¢%Âô §üÎ˚
§yÓ˚!î Óƒyáƒy Ü˛Ó˚%ö–

5. §ÇˆÏ«˛ˆÏ˛õ ç#Ó !ÓÓï≈˛ˆÏöÓ˚ â!í ¸̨ Óy Ü˛ƒyˆÏ°u˛yÓ˚ !ã˛e§•ˆÏÎyˆÏà Óî≈öy Ü˛Ó˚%ö–

16.7 í˛z_Ó˚üy°y

1. SÜ˛V (ii), SáV (iv), SàV (iv), SâV (ii)

2. SÜ˛V !Ü ˛ˆÏê˛¢y§ SáV Cooksonia SàV ç%Ó˚y!§Ü˛

3. xö%ˆÏFåÈò 16.4 ˆòá%ö–

4. xö%ˆÏFåÈò 16.2 ˆòá%ö–

5. xö%ˆÏFåÈò 16.3 ˆòá%ö–
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~Ü˛Ü˛ 17 àˆÏu˛yÎ˚yöy ü•yˆÏò¢

àë˛ö

17.1 ≤ÃhflÏyÓöy Ä í˛zˆÏj¢ƒ
17.2 öyüÜ˛Ó̊î
17.3 í˛zÍ˛õ!_
17.4 û˛yÓ˚ï˛ÓˆÏ£Ï≈ àˆÏu˛yÎ˚yöyhflÏˆÏÓ˚Ó˚ ˆû˛ÔˆÏày!°Ü˛ !Óöƒy§
17.5 àˆÏu˛yÎ˚yöyhflÏˆÏÓ˚Ó˚ ˆ◊!î!Óû˛yà
17.6 !ö¡¨ àˆÏu˛yÎ˚yöy
17.7 û˛yÓ˚ï˛#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöyˆÏï˛ §yü%!oÜ˛ ˛õ!Ó˚ˆÏÓ¢
17.8 !•üy°Î˚ xM˛ˆÏ° !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ !Óhfl,Ï!ï˛
17.9 í˛zFã˛ àˆÏu˛yÎ˚yöy
17.10 àˆÏu˛yÎ˚yöyÓ˚ ç°ÓyÎ˚% Ä ˛õ!Ó˚̂ ÏÓ¢
17.11 ≤ÃŸ¿yÓ!°
17.12 í˛z_Ó˚üy°y

17.1 ≤ÃhflÏyÓöy Ä í˛zˆÏj¢ƒ
ç#ÓyŸ¬ çµy°yö# xyüyˆÏòÓ˚ xyô%!öÜ˛ §û˛ƒï˛yÓ˚ x@ˇÃà!ï˛ ÓçyÎ˚ ˆÓ˚ˆÏáˆÏåÈ– Ü˛Î˚°y Ä á!öç ˆï˛° ~ˆÏòÓ˚ üˆÏôƒ
í˛zˆÏÕ‘áˆÏÎyàƒ– Ü˛Î˚°y xy§ˆÏ° ˛õyÌˆÏÓ˚Ó˚ hflÏˆÏÓ˚ §!M˛ï˛ Ä Ó˚)˛õyhsˇ!Ó˚ï˛ í˛z!qˆÏòÓ˚ ˆò•yÓˆÏ¢£Ï– •zí˛zˆÏÓ˚y˛õ Ä xyü!Ó˚Ü˛yÎ˚
Ü˛yÓ≈!ö Ï̂ú˛Ó˚y§ !¢°yhflÏ̂ ÏÓ˚ ̂ Ó!¢ Ü˛Î˚°y ̨õyÄÎ˚y ̂ à Ï̂°Ä û˛yÓ˚̂ Ïï˛Ó˚ Ü˛Î˚°y§¡õò ≤Ãôyöï˛ ̨õy!Ì≈Î˚yö à Ï̂u˛yÎ˚yö ü•yÎ%̂ ÏàÓ˚–
àˆÏu˛yÎ˚yöy •° ò!«˛î ̂ ày°yˆÏô≈Ó˚ ~Ü˛ ≤Ãyã˛#ö §%Ó,•Í ü•yˆÏò¢ ̂ ÎáyˆÏö Glossopteris í˛z!qòÜ%˛ˆÏ°Ó˚ !ÓÜ˛y¢ •ˆÏÎ˚!åÈ°–
~•z §%≤Ãyã˛#ö ü•yˆÏòˆÏ¢Ó˚ í˛zÍ˛õ!_ñ Óƒy!Æñ ˆ◊!î!Óû˛yàñ ˜Ó!¢T˛ƒ˛õ)î≈ í˛z!qòÓ˚y!ç Ä ˛õ!Ó˚ˆÏÓ¢ •zï˛ƒy!ò !Ó£ÏÎ˚à%!°
!öˆÏÎ˚ ~•z ~Ü˛Ü˛!ê˛Ó˚ xÓï˛yÓ˚îy–

í˛zˆÏj¢ƒ ı àˆÏu˛yÎ˚yöy ü•yˆÏòˆÏ¢Ó˚ !Ó!û˛ß¨ !Ó£ÏˆÏÎ˚Ó˚ Ä˛õÓ˚ Ó•%!òö ÎyÓÍ Ó•% !ÓK˛yö# àˆÏÓ£Ïîy Ü˛ˆÏÓ˚̂ ÏåÈö ~ÓÇ
fl∫û˛yÓï˛•z ~•z ü•yˆÏò¢!ê˛ §¡õˆÏÜ≈˛ xˆÏöÜ˛ ï˛Ìƒ çyöy ˆàˆÏåÈ– ~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!ö !ö¡¨!°!áï˛ !Ó£ÏÎ˚à%!°
§¡õˆÏÜ≈˛ xÓ!•ï˛ •ˆÏÓö–

àˆÏu˛yÎ˚yöy ü•yˆÏòˆÏ¢Ó˚ í˛zÍ˛õ!_ Ä Óƒy!Æ
ˆû˛ÔˆÏày!°Ü˛ !Óöƒy§
ˆ◊!î!Óû˛yà
í z̨!qòÜ%̨ °
˛õ!Ó˚ˆÏÓ¢

17.2 öyüÜ˛Ó˚î

àˆÏu˛yÎ˚yöy ü•yˆÏòˆÏ¢Ó˚ hflÏÓ˚!Óöy§ á%Ó•z ˜Ó!¢T˛ƒ˛õ)î≈– ~Ó˚ ≤ÃÌü §rôyö ˛õyÄÎ˚y ÎyÎ˚ üôƒû˛yÓ˚ˆÏï˛– ~•z xM˛°!ê˛
üôƒ≤ÃˆÏòˆÏ¢Ó˚ Úàu˛Û í˛z˛õçy!ï˛ xô%ƒ!£Ïï˛ !åÈ° ï˛y•z §Ó≈≤ÃÌü Medlicott (1872) ~•z hflÏÓ˚à%!°ˆÏÜ˛ àˆÏuyÎ˚yöy öyˆÏü
x!û˛!•ï˛ Ü˛ˆÏÓ˚öñ !Ü˛v Fiestmantel 1876 §yˆÏ° ~!ê˛ ü%!oï˛ Ü˛ˆÏÓ˚ !ÓK˛yö §üyˆÏç ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–
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17.3 í z̨Í˛õ!_

àˆÏu˛yÎ˚yöy ü•yˆÏòˆÏ¢Ó˚ í˛zÍ˛õ!_ §¡õˆÏÜ≈˛ ≤Ãyüyîƒ ôyÓ˚îy §Ó≈≤ÃÌü ˛õyÄÎ˚y ÎyÎ˚ Îáö çyü≈yö !ÓK˛yö# Alfred

Wegner 1910 §yˆÏ° ü•yˆÏò¢#Î˚ §M˛yÓ˚î (Continental drift) ï˛_¥ í˛z˛õfiÌy!˛õï˛ Ü˛ˆÏÓ˚ö– ~•z ï˛_¥ xö%ÎyÎ˚#
Palaeozoic Ä ï˛yÓ˚ ˛õ)ˆÏÓ≈ Pangaea öyˆÏü ~Ü˛!ê˛ §%Ó,•Í û)˛á[˛ !åÈ° ÎyˆÏÜ˛ !âˆÏÓ˚ !åÈ° Panthalassa öyˆÏü !Ó¢y°
ç°Ó˚y!¢– ≤ÃyÎ˚ 200 !ü!°Î˚ö ÓåÈÓ˚ xyˆÏà SxÌ≈yÍ Jurassic Ü˛ˆÏ“V ~•z !Ó¢y° û)˛á[˛!ê˛Ó˚ û˛yäö ¢%%Ó˚% •Î˚ ú˛ˆÏ° í˛z_Ó˚
ˆày°yˆÏô≈ Laurasia Ä ò!«˛î ̂ ày°yˆÏô≈ Gondwana Land S!ã˛e ı 17.1V öyˆÏü ò%!ê˛ !Ó¢y° ü•yˆÏòˆÏ¢Ó˚ §,!T˛ •Î˚–

~ˆÏòÓ˚ üyˆÏé˛ !åÈ° ˆê˛!Ì§ öyˆÏü ~Ü˛ ≤Ãyã˛#ö §ü%o ˛õˆÏÓ˚ Laurasia ̂ û˛ˆÏä Eurasia Ä North America ˆï˛ !Óû˛=˛
•Î̊ xyÓ̊ Gondwanaland !Óû˛y!çï˛ •Î̊ Óï≈̨ üy Ï̂öÓ̊ xy!ú ̨ Ü˛yñ ò!«˛î xy Ï̂ü!Ó̊Ü˛yñ x Ï̂fiê ∆̨!°Î̊yñ û˛yÓ̊ï˛Ó£Ï≈ñ üyòyàyflÒyÓ̊
Ä xƒyrê˛yÜ≈˛!ê˛Ü˛y ≤Ãû,˛!ï˛ ü•yˆÏòˆÏ¢– ~•z ü•yˆÏò¢à%!° §Ó≈òy §M˛yÓ˚üyö !åÈ° ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– ú˛ˆÏ° !Ó!û˛ß¨ §üˆÏÎ˚
~à%!° Ü˛áöÄ ~Ü˛!ê˛ x˛õÓ˚!ê˛Ó˚ Ü˛yåÈyÜ˛y!åÈ ~ˆÏ§ˆÏåÈ xÌÓy ò)ˆÏÓ˚ §ˆÏÓ˚ ˆàˆÏåÈ–

17.4 û˛yÓ˚ï˛ÓˆÏ£Ï≈ àˆÏu˛yÎ˚yöyhflÏˆÏÓ˚Ó˚ ̂ û˛ÔˆÏày!°Ü˛ !Óöƒy§

í˛z˛õm#˛õ#Î˚ (Peninsular) û˛yÓ˚ï˛ Ä ï˛yÓ˚ Óy•zˆÏÓ˚ !•üy°Î˚ xM˛ˆÏ° àˆÏu˛yÎ˚yöy hflÏÓ˚ §%!Óhfl,Ïï˛– ~ˆÏòÓ˚ üˆÏôƒ à%Ó˚%c˛õ)î≈
xM˛°à%!° ≤Ãôyöï˛ òyˆÏüyòÓ˚ñ ˆ¢yöñ ü•yöò#ñ öü≈òyñ Ü,˛£÷yñ ˆàyòyÓÓ˚#ñ Ü˛yˆÏÓÓ˚# öò#Ó˚ í˛z˛õï˛ƒÜ˛yÎ˚ xÓ!fiÌï˛–

!•üy°Î˚ xM˛ˆÏ° Ü˛yŸ¬#Ó˚ Salt Range, òy!ç≈!°Çñ û%˛ê˛yö Ä xÓ˚%îyã˛° ≤ÃˆÏòˆÏ¢ ¢%ô%üye !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ hflÏÓ˚
˛õyÄÎ˚y ÎyÎ˚–

!ã˛e ı 17.1 Wegner ~Ó˚ ü•yˆÏò¢#Î˚ §M˛y°ö ï˛_¥ xö%ÎyÎ˚# û)˛ï˛_¥#Î˚ xï˛#ˆÏï˛Ó˚ !Ó!û˛ß¨ §üˆÏÎ˚ ü•yˆÏò¢à%!°Ó˚ !Ó!û˛ß¨ xÓfiÌyö–
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17.5 àˆÏu˛yÎ˚yöyhflÏˆÏÓ˚Ó˚ ̂ ◊!î!Óû˛yà

àˆÏu˛yÎ˚yöyhflÏˆÏÓ˚Ó˚ ˆ◊!î!Óû˛yà ~Ü˛!ê˛ Ó•% !Óï˛!Ü≈˛ï˛ !Ó£ÏÎ˚ Oldham (1893), Cotter (1917), Fox (1931)

≤Ãû,˛!ï˛ û)˛!ÓK˛yö#Ó˚y àˆÏu˛yÎ˚yöy hflÏˆÏÓ˚Ó˚ !môy!Óû˛!=˛Ó˚ SÎÌy !ö¡¨ Ä í˛zFã˛ àˆÏu˛yÎ˚yöyV §üÌ≈Ü˛– xyÓyÓ˚
Fiestmantel (1880), Vredenberg (1910) Ä ÄÎ˚y!òÎ˚y (1953) !eôy!Óû˛=˛ ˆ◊!î!Óû˛yˆÏàÓ˚ S!ö¡¨ñ üôƒ Ä
í˛zFã˛ àˆÏu˛yÎ˚yöyV ≤ÃÓï≈˛ö Ü˛ˆÏÓ˚ö– üôƒ àˆÏu˛yÎ˚yöy (Middle Gondwana) §¡õˆÏÜ≈˛ ôyÓ˚îyÓ˚ ¢%Ó˚% •Î˚ ò!«˛î
ˆÓ˚ÄÎ˚yñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ˛õyÓ˚ˆÏ¢yÓ˚y (Parsora) Ä ò•zàÑyÄ (Daigaon) ˆÌˆÏÜ˛ §Çà,•#ï˛ ç#ÓyŸ¬ ˆÌˆÏÜ˛– ~•z
hflÏÓ˚!ê˛Ó˚ ˜Ó!¢T˛ƒ˛õ)î≈ ç#ÓyŸ¬!ê˛ •° Dicroidium– Fiestmantel (1882) ~•z hflÏÓ˚!ê˛ˆÏÜ˛ xhsˇÓ≈ï˛#≈ û)˛hflÏÓ˚
(transitional bed) !•ˆÏ§ˆÏÓ ̨õÑyˆÏã˛ˆÏï˛Ó˚ (panchet) §ˆÏAà üôƒ àˆÏu˛yÎ˚yöyÎ˚ xhsˇû≈˛%=˛ Ü˛ˆÏÓ˚ö–

Cotter ≤ÃÓ!ï≈˛ï˛ !môy!Óû˛=˛ ˆ◊!î!Óû˛yà (1917)

Umia — !ö¡¨ !Ü ˛ˆÏê˛¢y§
Umia-Jabalpur ̂ ◊!î Jabalpur — üôƒ Ä í˛zFã˛ °yÎ˚y§

í˛zFã˛ àˆÏu˛yÎ˚yöy
Kota — !ö¡¨ Ä °y•zê˛

Mahadeva ̂ ◊!î
Rajmahal — °yÎ̊y§

ÈÈ———È x§Çà!ï˛ ———

Parsora Ä Maleri — í˛zFã˛ ê˛∆yÎ˚y!§Ü˛ Ä !Ó˚Î˚y!ê˛Ü˛
Panchet — !ö¡¨ ê˛∆yÎ˚y!§Ü˛Panchet ̂ ◊!î

Raniganj — í z̨Fã˛ ̨õyÓ̊!üÎ̊yö
Ironstone shale — üôƒ ̨õyÓ˚!üÎ˚yö
Barakar — !ö¡¨ ˛õyÓ˚!üÎ˚yö

Damuda ̂ ◊!î!ö¡¨ àˆÏu˛yÎ˚yöy

Karharbari — í˛zFã˛ Ü˛yÓ≈!öˆÏú˛Ó˚y§
Talchir — í z̨Fã˛ Ü˛yÓ≈!ö Ï̂ú˛Ó̊y§

Talchir ̂ ◊!î

Wadia (1953) ≤ÃÓ!ï≈˛ï˛ !eôy!Óû˛=˛ ˆ◊!î!Óû˛yà

Umia  ˆ◊!î ÈÙÙÙÈ í˛zFã˛ ç%Ó˚y!§Ü˛ Ä !ö¡¨ !Ü ˛ˆÏê˛Ü˛y§
Jabalpur ˆ◊!î ÈÙÙÙÈ í˛zFã˛ ç%Ó˚y!§Ü˛

Rajmahal ˆ◊!î ÈÙÙÙÈ !ö¡¨ ç%Ó˚y!§Ü˛

Kota ˆ◊!î ÈÙÙÙÈ °yÎ˚y§

í˛zFã˛ àˆÏu˛yÎ˚yöy

——— x§Çà!ï˛ ———

Maleri Ä Parsora ˆ◊!î ÈÙÙÙÈ !Ü˛í˛z˛õyÓ˚ !Ó˚Î˚y!ê˛Ü˛
Mahadev Óy Panchmari ̂ ◊!î ÈÙÙÙÈ ü%̂ Ï§°Ü˛yÜ˛
Panchet ˆ◊!î ÈÙÙÙÈ Ó%öê˛yÓ˚

Damuda ˆ◊!î ÈÙÙÙÈ í˛zFã˛ ˛õyÓ˚!üÎ˚yö
Talchir ̂ ◊!î ÈÙÙÙÈ í z̨Fã˛ Ü˛yÓ≈!ö Ï̂ú˛Ó̊y§

üôƒ àˆÏu˛yÎ˚yöy

!ö¡¨ àˆÏu˛yÎ˚yöy
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˛õÓ˚Óï˛#≈Ü˛yˆÏ° Robinson (1967) ̨õyÓ˚!üÎ˚yö Ä ê˛∆yÎ˚y!§Ü˛ §üˆÏÎ˚Ó˚ í˛z!qò §üyˆÏÓˆÏ¢Ó˚Ó˚ fl∫yï˛ˆÏsfƒÓ˚ Ä˛õÓ˚ à%Ó˚%c
ˆòö ~ÓÇ !môy!Óû˛=˛ ˆ◊!î!Óû˛yàˆÏÜ˛ §üÌ≈ö Ü˛ˆÏÓ˚ö– û˛yÓ˚ï˛#Î˚ û)˛ï˛y!_¥Ü˛ §ˆÏÓ≈«˛î (Geological Survey of

India) !môy!Óû˛=˛ ˆ◊!î !Óû˛yˆÏàÓ˚ §üÌ≈Ü˛– ˛õ)ˆÏÓ≈Ó˚ !môy!Óû˛=˛ ˆ◊!î!Óû˛yà SˆÎüö Cotter, 1917) ˆÌˆÏÜ˛
Robinson (1967) ≤ÃÓ!ï≈˛ï˛ ˆ◊!î!Óû˛yà!ê˛ ~Ü˛ê%˛ xy°yòy– ˛õ)ˆÏÓ≈Ó˚ ˆ◊!î!Óû˛yà xö%ÎyÎ˚# í˛z!qò §üyˆÏÓˆÏ¢Ó˚
§%!ö!ò≈T˛ ˛õ!Ó˚Óï≈˛ö Panchet ˆ◊!îÓ˚ Ä˛õˆÏÓ˚ ˆòáyö •Î˚ !Ü˛v Robinson ≤ÃÓ!ï≈˛ï˛ ˆ◊!î!Óû˛yˆÏà ~•z ˛õ!Ó˚Óï≈˛ö
Panchet ˆ◊!îÓ˚ ö#ˆÏã˛ ˆòáyˆÏöy •Î˚–

17.6 !ö¡¨ àˆÏu˛yÎ˚yöy

û˛yÓ˚̂ Ïï˛ !ö¡¨ àˆÏu˛yÎ˚yöy hflÏÓ˚̂ ÏÜ˛ ò%!ê˛ ̂ ◊!îˆÏï˛ ÎÌy ï˛y°!ã˛Ó˚ (Talchir) Ä òyü%òy (Damuda) û˛yà Ü˛Ó˚y •Î˚– ï˛y°!ã˛Ó˚
ˆ◊!îû%̨ =˛ !¢°y§Ç Ï̂âÓ̊ (Formation) öyü •° ï˛y°!ã˛Ó̊ §Çâ (Talchir Formation) ~ÓÇ òyü%òy ̂ ◊!îû%̨ =˛ §Çâà%!°
ÎÌyÜ ̨ Ï̂ü ÓÓ̊yÜ˛Ó̊ §Çâ (Barakar Formation) ̂ °Ô• !¢°y§Çâ (Ironstone Formation) Óy Ü%̨ °!ê˛ §Çâ (Kulti

Formation) Ä Ó̊yö#àO §Çâ (Raniganj Formation)– ï˛y°!ã˛Ó̊ Ä Ü%̨ °!ê˛ §Çâ åÈyí˛̧y Óy!Ü˛ !¢°y§Çâà%!° Ü˛Î̊°y
≤Ãôyö hflÏÓ˚ S§yÓ˚!î ı 17.1V–

§yÓ˚!î ı 17.1 û˛yÓ˚ï˛#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöy hflÏÓ˚ Ä ï˛yÓ˚ ˜Ó!¢T˛ƒ˛õ)î≈ í˛z!qò §üyˆÏÓ¢

û)̨ ï˛y!_¥Ü˛ í˛z!qò §üyˆÏÓ¢ òyˆÏüyòÓ˚ öü≈òy ü•yöò# ˆàyòyÓÓ˚#
ÓÎ˚§ í z̨̨ õï˛ƒÜ˛y í z̨̨ õï˛ƒÜ˛y í z̨̨ õï˛ƒÜ˛y í z̨̨ õï˛ƒÜ˛y

Glossopteris conspicua Ó˚y!öàO §Çâ !Óí˛y!Ó˚ §Çâ Ü˛yü!Ì §Çâ Ü˛yü!Ì §Çâ
í˛zFã˛ ̨ õyÓ˚!üÎ˚yö G. retifera zone

Cyclodendron zone Ü%̨ °‰!ê˛ §Çâ ˆüyê˛%Ó˚ §Çâ ⁄ ˆüyê%˛Ó˚ §Çâ
Sˆ°Ô• !¢°y §ÇâV

Glossopteris ÓÓ˚yÜ˛Ó˚ §Çâ ÓÓ˚yÜ˛Ó˚ §Çâ ÓÓ˚yÜ˛Ó˚ §Çâ ÓÓ˚yÜ˛Ó˚ §Çâ
-Walkommiella zone

Gondwanidum Ü˛yÓ˚•yÓ˚Óyí˛¸# Ü˛yÓ˚•yÓ˚Óyí˛¸# Ü˛yÓ˚•yÓ˚Óyí˛¸# ÈÙÙÙÈ
!ö¡¨ ˛õyÓ˚!üÎ˚yö -Buriadia zone §Çâ §Çâ §Çâ

Gangamopteris zone í˛züy!Ó˚Î˚y
§yü%!oÜ˛ hflÏÓ˚

Noeggerathiopsis- ï˛y°!ã˛Ó˚ §Çâ ï˛y°!ã˛Ó˚ §Çâ ï˛y°!ã˛Ó˚ §Çâ ï˛y°!ã˛Ó˚ §Çâ
Paranocladus zone ü Ï̂öwàí˛̧

§yü%!oÜ˛ hflÏÓ˚

17.6.1 ï˛y°!ã˛Ó˚ §Çâ (Talchir Formation) : û˛yÓ˚ï˛ÓˆÏ£Ï≈ ~•z !¢°y§ÇˆÏâÓ˚ hflÏÓ˚!ê˛ §Ó≈≤ÃÌü í˛z!í˛¸£ÏƒyÓ˚
ï˛y°!ã˛Ó˚ ˆÌˆÏÜ˛ xy!Ó‹,Òï˛ •Î˚– ~•z hflÏÓ˚!ê˛Ó˚ !ÓˆÏ¢£Ïc •° ˆÎ ~!ê˛ ≤ÃyÎ˚ 20-30 !üê˛yÓ˚ ˛õ%Ó˚% àu˛!¢°y (Baulder)

!òˆÏÎ˚ ˜ï˛!Ó˚ ~ÓÇ ï˛y•z ~ˆÏÜ˛ ï˛y°!ã˛Ó˚ àu˛!¢°y hflÏÓ˚ (Talchir boulder bed) Óy ï˛y°!ã˛Ó˚ !ê˛°y•zê˛ (Talchir

tillite)Ä ÓˆÏ°– àu˛!¢°yà%!° §yôyÓ˚îï˛ !•üÓyˆÏ•Ó˚ (glacier) §M˛y°ˆÏöÓ˚ ú˛ˆÏ° §,!T˛ •Î˚– §%ï˛Ó˚yÇ ï˛y°!ã˛Ó˚
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§ÇˆÏâÓ˚ ̃ •ü!¢°yhflÏÓ˚ !•ü Î%ˆÏàÓ˚ (ice age) ≤Ãüyî ̂ òÎ˚– ~•z ôÓ˚̂ ÏöÓ˚ ̃ •ü!¢°yhflÏÓ˚ û˛yÓ˚ï˛Ó£Ï≈ åÈyí ¸̨y ò!«˛î ̂ ày°yˆÏô≈Ó˚
xöƒyöƒ ü•yˆÏòˆÏ¢Ä ˆòáy ÎyÎ˚ Ü˛yÓ˚î ~•z ü•yˆÏò¢à%!° ï˛áö §ÇÎ%=˛ xÓfiÌyÎ˚ !åÈ°– ˛õ%Ó˚yˆÏû˛ÔˆÏày!°Ü˛ ˛õ%öà≈ë˛ˆÏöÓ˚
(Palaeogeographic reconstruction) üyôƒ Ï̂ü
≤Ãüy!îï˛ •ˆ ÏÎ ˚ˆ Ïå È ˆÎ Permian §üˆÏÎ ˚
àˆÏu˛yÎ˚yöy°ƒyu˛ (Gondwanaland) öyüÜ˛
§%≤Ãyã˛#ö ü•y Ï̂ò¢!ê˛ ò!«˛î ̂ üÓ̊%Ó̊ Ü˛yåÈyÜ˛y!åÈ xÓ!fiÌï˛
!åÈ° S!ã˛e 17.2V– ̃ Ó!¢T˛ƒ˛õ)î≈ í z̨!qò Ä ≤Ãyî#Ü%̨ Ï̂°Ó˚
Ä˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ï˛y°!ã˛Ó˚ §ÇˆÏâÓ˚ ÓÎ˚§ |ôù≈
Ü˛yÓ≈!öˆÏú˛Ó˚y§ (Upper Carbonifours) ˆÌˆÏÜ˛
!ö¡¨ ˛õyÓ˚!üÎ˚yö (Lower Permian) ÓˆÏ° üˆÏö
Ü˛Ó˚y •Î˚–

í˛z!qòÜ%˛° ı §yôyÓ˚îï˛ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ í˛z!qò
§üyˆÏÓˆÏ¢ Glossopteris ˛õyï˛yÓ˚ ≤Ãyôyöƒ ˆòáy
ÎyÎ˚ !Ü˛v ï˛y°!ã˛Ó˚ §ÇˆÏâÓ˚ ï%˛£ÏyÓ˚ Î%ˆÏà ≤Ãyôyöƒ ˆòáy
ÎyÎ̊ Gangamopteris Cyclopteroides ~Ó̊ ÎyÓ̊ ̨õyï˛yÓ̊ §%!ö!ò≈T˛ üôƒ!¢Ó̊y ̂ ö•z– xÓ¢ƒ Glossopteris indica

Ä Vertebraria indica-Ó˚ í˛z˛õ!fiÌ!ï˛ ~áyˆÏö ˆòáy ÎyÎ˚– ~åÈyí ¸̨y Noeggerathiopsis hislopi öyüÜ˛ ≤Ãyã˛#ö
Ü˛!öú˛yˆÏÓ˚Ó˚ ˛õyï˛y Ä Ó#ç Cordaicarpus, Samaropsis ï˛y°!ã˛Ó˚ §Çâ ˆÌˆÏÜ˛ ˛õyÄÎ˚y ˆàˆÏåÈ S!ã˛e ı 17.4V–

!ã˛e ı 17.2 í˛zFã˛ Ü˛yÓ≈!öˆÏú˛Ó˚y§ Ä !ö¡¨ ˛õyÓ˚!üÎ˚yö §üˆÏÎ˚
àˆÏu˛yÎ˚yöy°ƒyˆÏu˛Ó˚ !Ó!û˛ß¨ xÇˆÏ¢ ÓÓ˚ú˛ xyhflÏÓ˚ˆÏîÓ˚ xÓfiÌyö–

!ã˛e ı 17.4 û˛yÓ˚ï˛#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ í˛z!qòÜ%˛°

ÓÓ̊ú˛
xyhflÏÓ̊î

Glossopteris Marcotaeniopteris Palaeovittaria Gangamopteris Rubidgea Euryphyllum

Gondwanidium Vertebraria Schizoneura Phyllotheca
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ï˛y°!ã˛Ó˚ §ÇˆÏâÓ˚ !¢°yhflÏÓ˚ ˆÌˆÏÜ˛ ˛õyï˛yñ ü)° Ä Ó#ç åÈyí˛¸y !Ü˛å%È !Ü˛å%È !ö!ò≈T˛ ˜Ó!¢T˛ƒÎ%=˛ ˛õÓ˚yà ˆÓ˚î% ˛õyÄÎ˚y
ˆà Ï̂åÈ– ~áy Ï̂ö ~Ü˛Ì!°Î%=˛ (monosaccate) ̨õÓ̊yà Ï̂Ó̊î%Ó̊ ≤Ãyôyöƒ ̂ òáy ÎyÎ̊ SÎÌy Parasaccites, Plicatipollenites,

Virkkipollenites), ï%˛°öyÎ˚ ê˛∆y•z!°ê˛ (trilete) ̂ üyˆÏöy!°ê˛ (monolete) ̂ flõyÓ˚Î˚ Ä !mÌ!°Î%=˛ ̂ Ó˚î%Ó˚ §Çáƒy Ü˛ü
S!ã˛e ı 17.5V–

17.6.2. Ü˛yÓ˚•yÓ˚Óyí˛¸# §Çâ (Karharbari Formation) : òyü%òy ˆ◊!îÓ˚ §Ó≈!ö¡¨fiÌ hflÏÓ˚!ê˛ •° Ü˛yÓ˚•yÓ˚Óyí˛¸#
§Çâ– ~•z hflÏÓ˚!ê˛ ≤Ãôyöï˛ ˆÓˆÏ°˛õyÌÓ˚ñ Ü˛ö‰ˆÏ@’yüyˆÏÓ˚ê˛ (Conglomerate), ˆ¢° Ä Ü˛Î˚°y !òˆÏÎ˚ ˜ï˛!Ó˚–

í˛z!qòÜ%˛° ı ~•z §ÇˆÏâ Ü˛Î˚°yhflÏˆÏÓ˚Ó˚ í˛z˛õ!fiÌ!ï˛ Ä•z §üˆÏÎ˚ xÓ˚îƒ ˆÎ àû˛#Ó˚ !åÈ° ï˛y ≤Ãüyî Ü˛ˆÏÓ˚– ~•z hflÏÓ˚
ˆÌˆÏÜ˛ ç°ÓyÎ˚% Ü ˛ü¢ í˛z£÷ Ä xyo≈ •ÄÎ˚yÓ˚ ú˛ˆÏ° ~•z xÓ˚̂ ÏîƒÓ˚ §)e˛õyï˛ •Î˚– ≤ÃyÆ í˛z!qòà%!° •° Gangamoptoris

cyclopteroides, G. angustifolia; Glossopteris communis, G. indica, Noeggerathiopsis hislopi,

N. indica, Samaropsis sp, Cordaicarpus sp.

~•z §ÇˆÏâ §Ó≈≤ÃÌü xy!Óû≈˛)ï˛ •Î˚ ˆÎ í˛z!qòà%!° ˆ§à%!° •° Shizoneura wardii, Gondwanidium

validium, G. indicum, Callipteridium sp, Gangamopteris clarkeqna, G. gondwanensis,

Noeggerathiopsis zeilleri, N. indica, Euryphyllum whittianum, Ginkgophyton haydeni,

Buriadia heterophyla,, Psygmophyllum sp, Rubidgea laceolata.

~•z hflÏÓ˚!ê˛ ˆÌˆÏÜ˛ ï˛y°!ã˛Ó˚ §ÇˆÏâÓ˚ üˆÏï˛y ~Ü˛Ì!°Î%=˛ ˛õÓ˚yà ˆÓ˚î%Ó˚ (Parasaccites, Virkkipollenites)

≤Ãyôyöƒ ˆòáy ˆàˆÏåÈ– Trilete ˆflõyÓ˚ Callumispora ˆÜ˛ ~•z §ÇˆÏâÓ˚ ˆÓ˚î% §)ã˛Ü˛ ç#ÓyŸ¬ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚–

17.6.3. ÓÓ˚yÜ˛Ó˚ §Çâ (Barakar Formation) : ~•z §Çâ!ê˛Ó˚ öyüÜ˛Ó˚î !Ó•yˆÏÓ˚Ó˚ Ó˚y!öàO Ü˛Î˚°yá!ö xM˛ˆÏ°
ÓÓ˚yÜ˛Ó˚ öò#Ó˚ öyˆÏü Ü˛Ó˚y •ˆÏÎ˚̂ ÏåÈ– ≤ÃyÎ˚ 1700 !üê˛yÓ˚ ˛õ%Ó˚% ~•z hflÏÓ˚!ê˛ Ü˛ö‰ˆÏ@’yüyˆÏÓ˚ê˛ (Conglomerate), ˆÓˆÏ°˛õyÌÓ˚
(Sandstone), ̂ ¢° (Shale) Ä Ü˛Î˚°y !òˆÏÎ˚ ̃ ï˛!Ó˚–

í˛z!qòÜ%˛° ı xyÓ•yÄÎ˚y Ü ˛ü¢ í˛z£÷ Ä xyo≈ •ÄÎ˚yÓ˚ òÓ˚%ö ÓÓ˚yÜ˛Ó˚ §ÇˆÏâ âö xÓ˚îƒyö#Ó˚ §,!T˛ •Î˚ ÎyÓ˚ ú˛ˆÏ°
ÎˆÏÌT˛ ˛õ%Ó˚% Ü˛Î˚°yÓ˚ hflÏÓ˚ S55ÈÙÈ60 !üê˛yÓ˚V xyüÓ˚y ~•z §ÇˆÏâ ˆòáˆÏï˛ ˛õy•z–

!ã˛e ı 17.5 û˛yÓ˚ï˛#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢T˛ƒÎ%=˛ ˛õÓ˚yà ˆÓ˚î% ç#ÓyŸ¬

Parasaccites Plicatipollenites Virkkipollenites

Faunipollenites Lahirites Striatites
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Glossopteris í˛z!qˆÏòÓ˚ ≤Ãyã%˛Î≈ åÈyí˛¸yÄ !ö¡¨!°!áï˛ í˛zˆÏÕ‘áˆÏÎyàƒ í˛z!qòà%!° ~•z §Çâ ˆÌˆÏÜ˛ xy!Ó‹,Òï˛
• Ï̂Î̊ Ï̂åÈ– Schizoneura gondwanensis, Phyllotheca indica, P. sahnii, Neomariopteris polymorpha,

Gangamopteris cyclopteriodes, Glossopteris angustifolia, G. brownii, G. communis, G. indica,

Rhabdotaenia damaeoides, Walkomiella P. Pseudoctenis sp. Barakaria sp. ~•z í z̨!qòà%!°Ó˚ ü Ï̂ôƒ
¢%ô%üye ~•z §ÇˆÏâ §#üyÓÂô ≤Ãçy!ï˛ à%!° •° Stellotheca robusta, Pseudoctenis ballii, Rhipidopsis

ginkgoides, Walkomiella indica, Barakaria dichotoma •zï˛ƒy!ò– ~•z hflÏˆÏÓ˚ !mfiÌ!°Î%=˛ ̂ Ó˚!áï˛ ̨õÓ˚yˆÏàÓ˚
(Striate disaccate; ̂ Îüö Striatopo docarpites, Striatites) ≤Ãyôyöƒ ̂ òáy ÎyÎ̊– Trilete Ä monolete ̂ Ó̊î%
˛õyÄÎ˚y ÎyÎ˚ !Ü˛v ~Ü˛ Ì!°Î%=˛ ˛õÓ˚yà !ÓÓ˚°–

17.6.4. ˆ°Ô•!¢°y Óy Ü%˛°‰!ê˛ §Çâ (Kulti Formation) : ~•z §Çâ!ê˛ ≤ÃyÎ ̊ 500 !üê˛yÓ˚ ˛õ%Ó˚% ˆÓˆÏ°˛õyÌÓ˚
Ä °y°ˆÏã˛ Óyòyü# ˆ¢° (shale) !òˆÏÎ˚Ï ˜ï˛!Ó˚ ï˛y•z ~ˆÏÜ˛ ˆ°Ô•!¢°y §Çâ Óy Irostone shale Formation

ÓˆÏ°– Ü˛yÎ≈Ü˛Ó˚# Ü˛Î˚°yÓ˚ ̂ Ü˛yöÄ hflÏÓ˚ ~áyˆÏö ̨õyÄÎ˚y ÎyÎ˚ öy ÓˆÏ° ~!ê˛ˆÏÜ˛ |£ÏÓ˚ §Çâ Óy Barren Measures Ä Ó°y
•Î˚–

í˛z!qòÜ%˛° ı ~ ˛õÎ≈hsˇ á%Ó Ü˛ü í˛z!qò ç#ÓyŸ¬ ~•z §Çâ!ê˛ ˆÌˆÏÜ˛ xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ– §Ω˛Óï˛ xyÓ•yÄÎ˚yÓ˚
≤Ã!ï˛Ü)˛°ï˛y ~•z §üˆÏÎ˚ âö xÓ˚îƒ §,!T˛Ó˚ ≤Ã!ï˛ÓrôÜ˛ •ˆÏÎ˚ òÑy!í ¸̨̂ ÏÎ˚!åÈ°– ú˛ˆÏ° ÓÓ˚yÜ˛Ó˚ §ÇˆÏâÓ˚ âö §Ó%ç Óöyö#Ó˚
xˆÏöÜ˛ ≤Ãçy!ï˛ ~áyˆÏö áy˛õ áyÄÎ˚yˆÏï˛ ˛õyˆÏÓ˚!ö– ÓÓ˚yÜ˛Ó˚ ˆÌˆÏÜ˛ Ü%˛°‰!ê˛ ˛õÎ≈hsˇ ï˛yˆÏòÓ˚ !ÓÓï≈˛öàï˛ üyey xÓƒy•ï˛
Ó˚yáˆÏï˛ ˆ˛õˆÏÓ˚̂ ÏåÈ ~üö Ü˛ˆÏÎ˚Ü˛!ê˛ ≤Ãçy!ï˛ •° Neomariopteris huhesii, Glossopteris angustifolia, G.

communis, G. indica, Rhabdotaenia danaeoides ≤Ãû,̨ !ï˛–

~Ü˛!ê˛ Ó,«˛Ó˚)˛õ# °y•zˆÏÜ˛yú˛y•zê˛ (arborescent lycophyte) Cyclodendron leslei •° ~•z §ÇˆÏâÓ˚
§)ã˛Ü˛ ç#ÓyŸ¬– ÓˆÏí˛¸y ç#ÓyˆÏŸ¬Ó˚ xî%ç#ÓyŸ¬Ä ~•z §ÇˆÏâ !ÓÓ˚°– ~Ü˛Ì!°Î%=˛ Densipollenites ˛õÓ˚yà!ê˛ˆÏÜ˛
˛õÓ˚yàˆÏÓ˚î%!ÓòÓ˚y (Palaeopalynologist) Óy ~•z §ÇˆÏâÓ˚ xî%ç#ÓyŸ¬ §)ã˛Ü˛ !•ˆÏ§ˆÏÓ üˆÏö Ü˛ˆÏÓ˚ö–

17.6.5. Ó˚y!öàO §Çâ (Raniganj Formation) : !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ §Ó≈Ü˛!ö¤˛ §Çâ!ê˛ •° Ó˚y!öàO §Çâ– ≤ÃyÎ˚
1000 !üê˛yÓ˚ ˛õ%Ó˚% ~•z !¢°y§Çâ!ê˛ˆÏï˛ ˆÓˆÏ°˛õyÌÓ˚ñ ˆ¢° Ä Ü˛Î˚°yÓ˚ hflÏÓ˚ ã˛Ü ˛ÓÍ xyÓ!ï≈˛ï˛ •Î˚– ò!«˛îû˛yÓ˚ˆÏï˛
ˆàyòyÓÓ˚# í˛z˛õï˛ƒÜ˛yÎ˚ Ä !åÈ®ÄÎ˚yÓ˚yÓ˚ öü≈òy í˛z˛õï˛ƒÜ˛yÎ˚ ~•z !¢°y§Çâ!ê˛ ÎÌyÜ ˛ˆÏü Ü˛yü!Ì (Kamthi) §Çâ Ä
!ÓˆÏçy!Ó˚ (Bijori) §ÇˆÏâÓ˚ §yˆÏÌ ï%˛°ö#Î˚–

í˛z!qòÜ%˛° ı Ü˛yÎ≈Ü˛Ó˚# Ü˛Î˚°yhflÏˆÏÓ˚Ó˚ í˛z˛õ!fiÌ!ï˛ ˆÌˆÏÜ˛•z ~ê˛y flõT˛ ˆÎ Ó˚y!öàO §ÇˆÏâÓ˚ hflÏÓ˚#û˛ÓˆÏöÓ˚ §üÎ˚
ˆ§áyˆÏö âö xÓ˚îƒ !åÈ°– ˛õyÌˆÏÓ˚Ó˚ Ó˚Ü˛ü ˆòˆÏá üˆÏö Ü˛Ó˚y •Î˚ ~•z xÓ˚îƒ öò#áyï˛ Ä xàû˛#Ó˚ •…̂ ÏòÓ˚ Ü˛yåÈyÜ˛y!åÈ
!åÈ°–

~•z §üˆÏÎ˚ xyüÓ˚y Glossopteris í˛z!qˆÏòÓ˚ !Ó!û˛ß¨ ≤Ãçy!ï˛Ó˚ §Ó≈y!ôÜ˛ !ÓÜ˛y¢ ˆòáˆÏï˛ ˛õy•z– ~•z §ÇˆÏâÓ˚
ã˛y!Ó˚!eÜ˛ ˜Ó!¢T˛ƒÎ%=˛ í˛z!qòà%!° •° Pecopteris affinis, Ptychocarpus srivastavae, Raniganjia

bengalensis, Belemnopteris woodmasonii, Gangamopteris hughesii, G. indica,

Glossopteris arberi, G. cordata, G. euryneura, G. tortuosa, Palaeovittaria kurzii,

Taeniopteris sp, Glossotheca sp., Eretonia sp., Pterophyllum sp, Rhipidopsis sp– ~åÈyí˛¸y
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ˆÓ¢ !Ü˛å%È Ü˛!öú˛yÓ˚ çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆàÔîÜ˛y¤˛° xÇ¢ xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ– ˆÎüöñ Dadoxylon ~Ó˚ !Ó!û˛ß¨
≤Ãçy!ï˛ñ Kaokoxylon sp, Damudoxylon, Trigonomyelon sp., Megaporoxylon sp •zï˛ƒy!ò–

17.7 û˛yÓ˚ï˛#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöyÏˆÏï˛ §yü%!oÜ˛ ˛õ!Ó˚̂ ÏÓ¢

û˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ ˆÜ˛yöÄ ˆÜ˛yöÄ !ö¡¨ àˆÏu˛yÎ˚yöy hflÏˆÏÓ˚Ó˚
üˆÏôƒ §yü%!oÜ˛ ˛õ!Ó˚̂ ÏÓˆÏ¢Ó˚ í˛z˛õ!fiÌ!ï˛Ó˚ ≤Ãüyî ˛õyÄÎ˚y
ˆàˆÏåÈ– üôƒ≤ÃˆÏòˆÏ¢Ó˚ í˛züy!Ó˚Î˚y Ä üˆÏöw àˆÏí˛¸
Ü˛ˆÏÎ˚Ü˛!üê˛yÓ˚ ˛õ%Ó˚% ã%˛öy˛õyÌÓ˚ hflÏÓ˚ ˆÌˆÏÜ˛ !Ü˛å%È !Ü˛å%È
§yü%!oÜ˛ !é˛ö%Ü˛ çyï˛#Î˚ ≤Ãyî#Ó˚ ç#ÓyŸ¬ ˛õyÄÎ˚y
ˆàˆÏåÈ– ≤Ãyî# ç#ÓyŸ¬à%!°Ó˚ üˆÏôƒ Productus

spiriferina, Reticularia, Eurydesma,

Aviculapecten ≤Ãû,˛!ï˛ í˛zˆÏÕ‘áˆÏÎyàƒ– ï˛y°!ã˛Ó˚
!¢°§ÇˆÏâÓ˚ ë˛y[˛y §yü%!oÜ˛ ˛õ!Ó˚̂ ÏÓˆÏ¢ ~•z ≤Ãyî#à%!°
Óy§ Ü˛Ó˚ï˛ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– ~•z !ÓˆÏ¢£Ï §yü%!oÜ˛
˛õ!Ó˚ˆÏÓ¢!ê˛ˆÏÜ˛ ≤Ãyã˛#ö ˆê˛!Ì§ §yàˆÏÓ˚Ó˚ ˛õ!Ó˚Ó!ô≈ï˛
xÇ¢ ÓˆÏ° xˆÏöˆÏÜ˛ üˆÏö Ü˛ˆÏÓ˚ö ÎyÓ˚ ≤Ãüyî !§!Ü˛ˆÏüÄ
˛õyÄÎ˚y ÎyÎ˚ S!ã˛e 17.3V–

17.8 !•üy°Î˚ xM˛ˆÏ° !ö¡¨àˆÏu˛yÎ˚yöyÓ˚ !Óhfl,Ï!ï˛

û˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ í˛z˛õm#˛õ#Î˚ xM˛ˆÏ° !ö¡¨àˆÏu˛yÎ˚yöyÓ˚ ˆÎ§Ó !¢°yhflÏÓ˚ ˛õyÄÎ˚y ˆàˆÏåÈ ï˛yÓ˚ !Ü˛å%È !•üy°Î˚ xM˛°
ˆÌˆÏÜ˛ ≤ÃyÆ !¢°yhflÏˆÏÓ˚Ó˚ §ˆÏAà ï%˛°ö#Î˚– ˛õ!ÿ˛üÓˆÏAàÓ˚ òy!ç≈!°Ç ˆç°yñ !§!Ü˛ˆÏüÓ˚ Ó˚Ç!àï˛ í˛z˛õï˛ƒÜ˛yñ xÓ˚%îyã˛°
≤ÃˆÏòˆÏ¢Ó˚ Ü˛yˆÏüÇñ !§Î˚yÇ ˆû˛y° Ä û%˛ê˛yˆÏö ~üö !¢°yhflÏÓ˚ xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ– í˛zˆÏÕ‘áˆÏÎyàƒ í˛z!qò ç#ÓyŸ¬ •°
Glossopteris indica, G.. communis, G. damudica, Gangamopteris cyclopterides,

Vertebraria indica, Phyllotheca sp, Schizoneura sp., í˛z!qò ç#ÓyŸ¬à%!° òyü%òy ˆ◊!îû%˛=˛ ÓˆÏ° üˆÏö
Ü˛Ó˚y •Î˚– ˆÜ˛yÌyÄ ˆÜ˛yÌyÄ S!§!Ü˛ü Ä xÓ˚%îyã˛ˆÏ°V §yü%!oÜ˛ ˛õ!Ó˚̂ ÏÓˆÏ¢Ó˚ ≤Ãû˛yÓÄ °«˛ Ü˛Ó˚y ˆàˆÏåÈ–

17.9 í z̨Fã˛ à Ï̂u˛yÎ̊yöy (Upper Gondwana)

!ö¡¨ àˆÏu˛yÎ˚yöy hflÏÓ˚#û˛Óö ˆ¢£Ï •ÄÎ˚yÓ˚ ˛õÓ˚ í˛zFã˛ àˆÏu˛yÎ˚yöy hflÏˆÏÓ˚Ó˚ §,!T˛ ˆÜ˛yöÄ ˆÜ˛yöÄ çyÎ˚àyÎ˚ ~Ü˛öyàyˆÏí˛¸
•ˆÏÎ˚ˆÏåÈ xyÓyÓ˚ ˆÜ˛yöÄ çyÎ˚àyÎ˚ ï˛y •Î˚!ö– ˛õyÓ˚!üÎ˚yö ê˛∆yÎ˚y!§Ü˛ xhsˇÓ≈ï˛#≈ §üˆÏÎ˚ xyˆÏhflÏ xyˆÏhflÏ Glossopteris

í˛z!qòÜ%˛ˆÏ°Ó˚ §Çáƒy •…y§ •ˆÏï˛ •ˆÏï˛ Ü ˛ˆÏü xÓ°%!Æ âˆÏê˛– çyÎ˚ày Ü˛ˆÏÓ˚ ˆöÎ˚ öï%˛ö ~Ü˛ í˛z!qò §üyˆÏÓ¢ Îy í˛zFã˛
àˆÏu˛yÎ˚yöy í˛z!qòÜ%˛° !•ˆÏ§ˆÏÓ ˛õ!Ó˚!ã˛ï˛– Lepidopteris-Dicroidium í˛z!qò §üyˆÏÓ¢ˆÏÜ˛ í˛zFã˛ àˆÏu˛yÎ˚yöy ˆ◊!îÓ˚
!öˆÏã˛Ó˚ xÇˆÏ¢Ó˚ ˜Ó!¢T˛ƒÎ%=˛ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚ xyÓ˚ Ä˛õˆÏÓ˚Ó˚ xÇˆÏ¢Ó˚ ˜Ó!¢T˛ƒÎ%=˛ •° Ptilophyllum í˛z!qòÜ%˛°–

!ã˛e ı 17.3 ̨õyÓ˚!üÎ˚yö §üˆÏÎ˚ í˛z˛õm#˛õ#Î˚ û˛yÓ˚ˆÏï˛Ó˚
!Ó!û˛ß¨ xÇˆÏ¢ §yü%!oÜ˛ ˛õ!Ó˚̂ ÏÓˆÏ¢Ó˚ í˛z˛õ!fiÌ!ï˛
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¢yflf# (1979) û˛yÓ˚ï˛#Î˚ í˛zFã˛ àˆÏu˛yÎ˚yöyÓ˚ í˛z!qòÜ%˛°ˆÏÜ˛ 7!ê˛ í˛z!qò §üyˆÏÓˆÏ¢ û˛yà Ü˛ˆÏÓ˚ˆÏåÈö– !ö¡¨ ê˛∆yÎ˚y!°ˆÏÜ˛
í˛z!qò §üyˆÏÓ¢ I (Flora I), üôƒ ê˛∆yÎ˚y!§ˆÏÜ˛ í˛z!qò §üyˆÏÓ¢ II Ä III (Flora II, III), í˛zFã˛ ê˛∆yÎ˚y!§ˆÏÜ˛
Dicroidium-Noeggerathiosis í˛z!qò §üyˆÏÓ¢ñ !ö¡¨ÈÙÈüôƒÈÙÈç%Ó˚y!§ˆÏÜ˛ Dictyozamites-Pterophyllum

í˛z!qò §üyˆÏÓ¢ñ í˛zFã˛ ç%Ó˚y!§ˆÏÜ˛ Pagiophyllum-Brachyphyllum í˛z!qò §üyˆÏÓ¢ ~ÓÇ !ö¡¨ !Ü ˛ˆÏê˛¢yˆÏ§
Weichselia-Onychiopsis í˛z!qò §üyˆÏÓ¢ ˆòáy ÎyÎ˚ S!ã˛e ı 17.6Vñ S§yÓ˚!î ı 17.2V–

!ã˛e ı 17.6 û˛yÓ˚ï˛#Î˚ í˛zFã˛ àˆÏu˛yÎ˚yöyÓ˚ í˛z!qòÜ%˛°

Ptilophyllum Cladopflebis

Dicroidium Morrisia

Pentoxylon

Carnoconites

Carnoconites

Pachypteris

Williamsonia
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§yÓ˚!î ı 17.2 û˛yÓ˚ï˛#Î˚ í˛zFã˛ àˆÏu˛yÎ˚yöy hflÏÓ˚ Ä ï˛yÓ˚ ˜Ó!¢T˛ƒ˛õ)î≈ í˛z!qò §üyˆÏÓ¢

ÓÎ˚§ í˛z!qò §üyˆÏÓ¢ òyˆÏüyòÓ˚ §yï˛˛õ%Ó˚y ˆ¢yöÈÙÈü•yöò# ˆàyòyÓÓ˚#ÈÙÈ≤Ãyî!•ï˛y
í z̨̨ õï˛ƒÜ˛y xM˛° í z̨̨ õï˛ƒÜ˛y í z̨̨ õï˛ƒÜ˛y

!ö¡¨ !Ü ˛ˆÏê˛¢y§ Weichselia- °yû˛y ≤ÃÓy• àyÇ˛õ%Ó˚ §Çâ
Onychiopsis zone

í˛zFã˛ ç%Ó˚y!§Ü˛ Pagiophyllum- !ö˛õy!öÎ˚y hflÏÓ˚ çÓù°˛õ%Ó˚ hflÏÓ˚
Brachyphyllum zone

!ö¡¨ÈÙÈüôƒ Dictyozamites- °yû˛y ≤ÃÓy• ˆüyê%˛Ó˚ §Çâ
ç%Ó˚y!§Ü˛ Pterophyllum zone !ö¡¨ ç#ÓyŸ¬ hflÏÓ˚ ã˛yÄàÑyÄ hflÏÓ˚ ˆÜ˛yê˛y §Çâ

ò%ÓÓ˚yç˛õ%Ó˚ §Çâ x§Çà!ï˛ ˛õyÓ˚̂ Ï§yÓ˚y §Çâ ôü≈Ó˚yü §Çâ

í˛zFã˛ ê˛∆yÎ˚y!§Ü˛ Dicroidium- ü•yˆÏòÓ §Çâ Óyà‰Ó˚y ˛õy!° §Çâ üƒyˆÏ°!Ó˚ §Çâ
Noeggerathiopsis zone Ü˛ö‰ˆÏ@’yüyˆÏÓ˚ê˛

üôƒ ê ∆̨yÎ̊y!§Ü˛ í˛z!qò §üyˆÏÓ¢ III x§Çà!ï˛ ˆí˛öÄÎ˚y ˆÜœ˛ !û˛üy§Ó˚ü §Çâ
í˛z!qò §üyˆÏÓ¢ II •zˆÏÎ˚Ó˚̨ õ!Õ‘ §Çâ

!ö¡¨ ê˛∆yÎ˚y!§Ü˛ í˛z!qò §üyˆÏÓ¢ I ˛õyˆÏM˛ï˛ §Çâ ˛õÑyã˛üy!Ó˚ ˆÓˆÏ°˛õyÌÓ˚ Ü˛yü!Ì §Çâ Ü˛yü!Ì §Çâ
˛õyÓ˚!üÎ˚yö !ö¡¨ àˆÏu˛yÎ˚yöy Ó˚y!öàÈO §Çâ !ÓçÓ˚# §Çâ

í˛z!qò §üyˆÏÓ¢

17.9.1. í˛zFã˛ àˆÏu˛yÎ˚yöy hflÏÓ˚Óy•# xM˛° ı û˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ !Ó!û˛ß¨ xM˛ˆÏ° í˛zFã˛ àˆÏu˛yÎ˚yöyÓ˚ hflÏÓ˚ ˆòáy ÎyÎ˚ ï˛yˆÏòÓ˚
üˆÏôƒ òyˆÏüyòÓ˚ öò# í˛z˛õï˛ƒÜ˛yñ §yï˛˛õ%Ó˚y xÓÓy!•Ü˛yñ Ó˚yçü•° ˛õy•yí ¸̨ñ ü•yöò#ÈÙÈˆ¢yö öò# í˛z˛õï˛ƒÜ˛yñ ˆàyòyÓÓ˚#
xÓÓy!•Ü˛y í˛zˆÏÕ‘áˆÏÎyàƒ–

§yï˛˛˛õ%Ó˚y xÓÓy!•Ü˛y ı !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ Ü˛yü!Ì §ÇˆÏâÓ˚ (Kamthi Formation) Ä˛õÓ˚ °y° Ó˚Ç ~Ó˚ ˛õ%Ó˚%
hflÏÓ˚!ê˛ˆÏÜ˛ ü•yˆÏòÓ @ˇÃ %˛õ (Mahadeva Group) ÓˆÏ°– ~•z hflÏÓ˚!ê˛ §yôyÓ˚îï˛ ˆ°Ô•Î%=˛ ˆÓˆÏ°˛õyÌÓ˚ Ä
Ü˛ö Ï̂@’yüy Ï̂Ó̊ê˛ !ò Ï̂Î̊ ̃ ï˛!Ó̊– ü•y Ï̂òÓ @ˇÃ%̂ Į̈ õÓ̊ (Mehadeva Group) !ï˛ö!ê˛ !¢°yhflÏÓ̊ •° ÎÌyÜ ̨ Ï̂ü ̨õÑyã˛üyÓ̊# ̂ Ó Ï̂°˛õyÌÓ̊
(Panchmari Sandstone), ˆí˛öÄÎ˚y Ü˛yòy˛õyÌÓ˚ (Denwa clay) Ä Óyà‰Ó ˚ y Ü˛öˆ Ï@’yüyˆ ÏÓ ˚ê ˛
(Bagra conglomerate)– ü•yˆÏòÓ @ˇÃ%ˆÏ˛õÓ˚ hflÏÓ˚ ˆÌˆÏÜ˛ Glossopteris, Vertebraria, Pecopteris, !Ó!û˛ß¨
Ü˛˛!öú˛yˆÏÓ˚Ó˚ Ó#ç ≤Ãû,˛!ï˛ xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ–

ü•yˆÏòÓ @ˇÃ%ˆÏ˛õÓ˚ Ä˛õˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏåÈ çÓù°˛õ%Ó˚ @ˇÃ%ˆÏ˛õÓ˚ hflÏÓ˚ (Jabalpur Group)– ≤Ãôyöï˛ ˆÓˆÏ°˛õyÌÓ˚ !òˆÏÎ˚Ï
˜ï˛!Ó˚ ~•z hflÏÓ˚à%!°Ó˚ üˆÏôƒ ≤Ãyã˛#ö öò# ≤ÃÓyˆÏ•Ó˚ ≤Ãüyî ˛õyÄÎ˚y ÎyÎ˚– ~•z @ˇÃ%ˆÏ˛õÓ˚ hflÏÓ˚!ê˛ˆÏÜ˛ !ï˛ö!ê˛ û˛yˆÏà
(Changaon Beds, Jabalpur Beds Ä Bamsa Beds) û˛yà Ü˛Ó˚y ÎyÎ˚– çÓù°˛õ%ˆÏÓ˚Ó˚ ˜Ó!¢T˛ƒ˛õ)î≈ í˛z!qò
ç#ÓyŸ¬à%!° •° Hausmannia dichotoma, Alethopteris lobifolia, Ptilophyllum jabalpurensis,

Onychiopsis paradoxum, Nipaniophyllum hirsutum–

~åÈyí˛¸y Marattiales, Gleicheniaceae, Dicksoniaseae ˆ◊!îû%˛=˛ ú˛yî≈ Ä Araucarriaceae,

Cupressaceae, Podocarpaceae ˆ◊!îû%˛=˛ Ü˛!îú˛yÓ˚ çyï˛#Î˚ í˛z!qˆÏòÓ˚Ä xˆÏöÜ˛ ç#ÓyŸ¬ ˛õyÄÎ˚y ˆàˆÏåÈ–
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òyˆÏüyòÓ˚ í˛z˛õï˛ƒÜ˛y xÓÓy!•Ü˛y ı ~•z xÓÓy!•Ü˛y ˛õyˆÏM˛ï˛ §Çâ (Panchet Formation) !òˆÏÎ˚ í˛zFã˛
àˆÏu˛yÎ˚yöyÓ˚ hflÏˆÏÓ˚Ó˚ ¢%Ó˚% Îy !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ Ó˚yö#àO §ÇˆÏâÓ˚ hflÏˆÏÓ˚Ó˚ Ä˛õÓ˚ xÓ!fiÌï˛– ~•z hflÏÓ˚!ê˛ §yôyÓ˚îï˛ xº
Î%=˛ ˆüyê˛yòyöyÓ˚ ˆÓˆÏ°˛õyÌÓ˚ Ä °y° öò# Óy!•ï˛ Ü˛yòy˛õyÌÓ˚ !òˆÏÎ˚ ˜ï˛!Ó˚– ˛õyˆÏM˛ï˛ §ÇˆÏâÓ˚ hflÏÓ˚ ˆÌˆÏÜ˛ xˆÏöÜ˛
í˛z!qò Ä ≤Ãyî#Ó˚ ç#ÓyŸ¬ ˛õyÄÎ˚y ˆàˆÏåÈ– í˛z!qò ç#ÓyˆÏŸ¬Ó˚ üˆÏôƒ Glossopteris, Shizoneura, Pecopteris,

Taeniopteris xöƒï˛ü– ˆüÓ˚%ò[˛# ≤Ãyî# ç#ÓyŸ¬à%!° •° Amblypteris SüyåÈVñ Pachygonia Sí˛zû˛ã˛Ó˚Vñ
Lystrosaurus S§Ó˚#§,˛õV– ~åÈyí ¸̨y xˆÏöÜ˛ xˆÏüÓ˚%ò[˛# ≤Ãyî#Ó˚ ˆò•yÓˆÏ¢£Ï Ä (Cyzicus, Estheriella) ˛õyÄÎ˚y
ˆàˆÏåÈ– ˆüÓ˚%ò[˛# ≤Ãyî# ç#ÓyˆÏŸ¬Ó˚ ÓÎ˚§ xö%ÎyÎ˚# ~•z §Çâ!ê˛Ó˚ ÓÎ˚§ !ö¡¨ ê˛∆yÎ˚y!§Ü˛ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚–

Ó˚yçü•° ˛õy•yí˛¸ ı !Ó•yˆÏÓ˚Ó˚ Ó˚yçü•° ˛õy•yˆÏí˛¸Ó˚ ò%ÓÓ˚yç˛õ%Ó˚ @ˇÃyˆÏü !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ ÓÓ˚yÜ˛Ó˚ §ÇˆÏâÓ˚
!¢°yhflÏˆÏÓ˚Ó˚ Ä˛õÓ˚ §Ó˚y§!Ó˚Ó˚ ≤ÃyÎ˚ 150 !üê˛yÓ˚ ˛õ%Ó˚% ˆÓˆÏ°˛õyÌÓ˚ Ä Ü˛öˆÏ@’yˆÏüyˆÏÓ˚ê˛ !òˆÏÎ˚ ˜ï˛!Ó˚ hflÏÓ˚ ˛õyÄÎ˚y ˆàˆÏåÈ
ˆÎ!ê˛ ò%ÓÓ˚yç˛õ%Ó˚ §Çâ (Dubrajpur Formation) öyˆÏü ˛õ!Ó˚!ã˛ï˛– ~•z !¢°yhflÏÓ˚!ê˛Ó˚ ÓÎ˚§ í˛zFã˛ ê˛∆yÎ˚y!§Ü˛ ÓˆÏ°
üˆÏö Ü˛Ó˚y •Î˚–

ò%ÓÓ˚yç˛õ%Ó˚ §ÇˆÏâÓ˚ !¢°yhflÏˆÏÓ˚Ó˚ Ä˛õÓ˚ ˛õ%Ó˚% °yû˛y ≤ÃÓyˆÏ•Ó˚ (trap flows) hflÏÓ˚ ~ÓÇ Ü˛yòy˛õyÌÓ˚ñ ˆÓˆÏ°˛õyÌÓ˚
Ä ˆ¢ˆÏ°Ó˚ ˆÎ xhsˇÉhflÏÓ˚ (inter trappean) ˛õyÄÎ˚y ÎyÎ˚ ï˛yˆÏÜ˛ Ó˚yçü•° §Çâ ÓˆÏ°– °yû˛y ≤ÃÓyˆÏ•Ó˚ üôƒÓï˛#≈
xhsÉˇhflÏÓ˚à%!°Ó˚ üˆÏôƒ §yôyÓ˚îï˛ í˛z!qò ç#ÓyŸ¬à%!° ˛õyÄÎ˚y ï˛y•z ~•z hflÏÓ˚!ê˛ˆÏÜ˛ Ó˚yçü•° í˛z!qò ç#ÓyŸ¬ hflÏÓ˚
(Rajmahal Plant Beds)– ÓˆÏ° 1.5  ˆÌˆÏÜ˛ 8 !üê˛yÓ˚ ˛õÎ≈hsˇ ˛õ%Ó˚% ≤ÃyÎ˚ 15 !ê˛ ~üö xhsˇÉhflÏˆÏÓ˚Ó˚ §rôyö !üˆÏ°ˆÏåÈ–
ç#ÓyˆÏŸ¬Ó˚ Ó˚Ü˛ü xö%ÎyÎ˚# ~•z hflÏÓ˚!ê˛ˆÏÜ˛ !ö¡¨ í˛z!qò ç#ÓyŸ¬ hflÏÓ˚ (Lower Plant Beds) Ä !ö˛õy!öÎ˚y í˛z!qò
ç#ÓyŸ¬ hflÏˆÏÓ˚ (Nippania Plant Beds) û˛yà Ü˛Ó˚y •Î˚–

Ó˚yçü•° í˛z!qò ç#ÓyŸ¬ÈÙÈhflÏÓ˚ ˆÌˆÏÜ˛ ≤ÃyÎ˚ 45!ê˛ àîû%˛=˛ 116!ê˛ ≤Ãçy˛õ!ï˛ í˛z!qò xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ– !ö¡¨
í˛z!qò ç#ÓyŸ¬ hflÏÓ˚ Ä ò%ÓÓ˚yç˛õ%Ó˚ §ÇˆÏâÓ˚ Ä˛õÓ˚ xÇ¢ ˆÌˆÏÜ˛ Dictyozamites Pterophyllum öyüÜ˛
Cycas çyï˛#Î˚ í˛z!qò §üyˆÏÓ¢ ˛õyÄÎ˚y ÎyÎ˚– !ö˛õy!öÎ˚y hflÏÓ˚!ê˛ˆÏï˛ ú˛yî≈çyï˛#Î˚ í˛z!qò Ä Ü˛!öú˛yˆÏÓ˚Ó˚ ≤Ãyôyöƒ
Î%=˛ Pagiophyllum-Brachyphyllum í˛z!qò §üyˆÏÓ¢ xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏåÈ– Ó˚yçü•° Ä çÓù°˛õ%ˆÏÓ˚Ó˚
ç#ÓyŸ¬Óy•# hflÏÓ˚à%!°ˆÏÜ˛ §ü§yü!Î˚Ü˛ üˆÏö Ü˛Ó˚y •Î˚– ~•z §üˆÏÎ˚ ç°ÓyÎ˚%Ó˚ í˛z£÷ï˛y Ä xyo≈ï˛yÓ˚ çöƒ âö
xÓ˚ˆÏîƒÓ˚ §,!T˛ •ˆÏÎ˚!åÈ°– °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚y!°§ñ •zÜ%˛•z!çê˛y!°§ñ !ú˛!°Ü˛ƒy!°§ Óà≈û%˛=˛ ú˛yî≈çyï˛#Î˚ í˛z!qò Óà≈
~ÓÇ §y•zÜ˛yˆÏí˛!§°ñ §y•zÜ˛y!í˛Î˚!í˛Î˚y!°§ñ Ü˛!öˆÏú˛Ó˚y!°§ñ !àÇˆÏàyˆÏÎ˚!°§ Ä ˆ§ˆÏrê˛í˛y•zˆÏ°!°§ Óî≈û%˛=˛
à%Æç#Ó# í˛z!qò ~•z xÓ˚ˆÏîƒÓ˚ !§Çâû˛yà òá° Ü˛ˆÏÓ˚!åÈ°– í˛zˆÏÕ‘áˆÏÎyàƒ í˛z!qò ≤Ãçy!ï˛à%!° •° Equisetites,

rajmahalensis, Cladophlebis srivastavae, Tinpaharia sinuosa, Nilssonia rajmahalensis,

Otozamites bengalensis, Pentoxylon sahnii, Nipaniophyllum raoi, Carnocontes laxum,

Shnia nipahiensis, Gleichenites gleichenoides, Marattiopsis macrocurpa ≤Ãû,˛!ï˛–
˜Ó!¢T˛ƒÎ%=˛ í˛z!qòÜ%˛ˆÏ°Ó˚ í˛z˛õ!fiÌ!ï˛Ó˚ Ä˛õÓ˚ !öû≈˛Ó˚ Ü˛ˆÏÓ˚ Ó˚yçü•° §ÇˆÏâÓ˚ ÓÎ˚§ !ö¡¨ ç%Ó˚y!§Ü˛ ˆÌˆÏÜ˛ !ö¡¨
!Ü ˛ˆÏê˛¢y§ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– ˆï˛ç!fl;Î˚!ü!ï˛ !û˛!_Ü˛ Ó˚yçü•° °yû˛y ≤ÃÓyˆÏ•Ó˚ ÓÎ˚§ xƒy°!ÓÎ˚yö (Albian)

ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚–

ü•yöò# ˆ¢yö í˛z˛õï˛ƒÜ˛y xÓÓy!•Ü˛y ı ~•z xÓÓy!•Ü˛yÎ˚ í˛zFã˛ ˛õyÓ˚!üÎ˚yö !ö¡¨ ê˛∆yÎ˚y!§Ü˛ Ü˛yü!Ì §ÇˆÏâÓ˚ Ä˛õˆÏÓ˚
ˆÓˆÏ°˛õyÌÓ˚ Ä °y° Ü˛yòy˛õyÌÓ˚ !òˆÏÎ˚ ˜ï˛!Ó˚ ˆÎ !¢°y §Çâ!ê˛ ˆòáy ÎyÎ˚ ï˛y •° ˛õy!° §Çâ (Pali Formation)–
~•z hflÏÓ˚!ê˛ ˆÌˆÏÜ˛ Glossopteris communis, G. indica, Vertebraria, indica ≤Ãû,˛!ï˛ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚
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˜Ó!¢T˛ƒÎ%=˛ ç#ÓyŸ¬ ˛õyÄÎ˚y ˆàˆÏåÈ ÓˆÏ° Ó˚!Óö§ö (1967) ˛õ!° §Çâ!ê˛ˆÏÜ˛ !ö¡¨ àˆÏu˛yÎ˚yöyû%˛=˛ Ü˛ˆÏÓ˚ö– !Ü˛v
≤Ãyî#ç#ÓyˆÏŸ¬Ó˚ ï˛Ìƒ xö%ÎyÎ˚# ~!ê˛Ó˚ í˛zFã˛ ê˛∆yÎ˚y!§Ü˛ ÓÎ˚§ !ö!ò≈T˛ Ü˛Ó˚y •ˆÏÎ˚̂ ÏåÈ–

˛õ!° !¢°y§ÇˆÏâÓ˚ Ä˛õÓ˚ ˆÓà%!ö Ä °y° Ó˚Ç ~Ó˚ ˆüyê˛y òyöyÓ˚ ˆÓˆÏ° ˛õyÌˆÏÓ˚Ó˚ ˆÎ ˛õ%Ó˚% hflÏÓ˚ ˛õyÄÎ˚y ÎyÎ˚ ï˛yˆÏÜ˛
˛õyÓ˚ˆÏ¢yÓ˚y §Çâ (Parsora Formation) ÓˆÏ°– ~•z hflÏÓ˚!ê˛ˆÏï˛ Dicroidun í˛z!qò §üyˆÏÓˆÏ¢Ó˚ ≤Ãyôyöƒ ̂ òáy ̂ àˆÏåÈ–
§yï˛˛õ%Ó˚y xÓÓy!•Ü˛yÓ˚ ü•yˆÏò¢ @ˇÃ%ˆÏ˛õÓ˚ !¢°yhflÏˆÏÓ˚Ó˚ §ˆÏAà ~•z §ÇˆÏâÓ˚ !¢°yhflÏˆÏÓ˚Ó˚ á%Ó !ü° ˆòáy ÎyÎ˚–

≤Ãyî!•ï˛y ˆàyòyÓÓ˚# xÓÓy!•Ü˛y ı ~•z xÓÓy!•Ü˛yÎ˚ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ Ü˛yü!Ì §ÇˆÏâÓ˚ Ä˛õÓ˚ í˛zFã˛ àˆÏu˛yÎ˚yöyÓ˚
åÈÎ˚!ê˛ !¢°y§ÇˆÏâÓ˚ hflÏÓ˚ ˆòáy ÎyÎ˚– ~à%!° ÎÌyÜ ˛ˆÏü •zˆÏÎ˚Ó˚y˛õÕ‘# §Çâ (Yerapalli Formation), !û˛üy§Ó˚ü
§Çâ (Bhimasaram Formation), üƒyˆÏ°!Ó˚ §Çâ (Maleri Formation), ôü≈Ó˚yü §Çâ (Dharmaram

Formation), ̂ Ü˛yê˛y §Çâ (Kota Formation) Ä àyÇ˛õ%Ó̊ §Çâ (Gangpur Formation) í z̨!qò Ä ≤Ãyî# ç#Óy Ï̂Ÿ¬Ó̊
≤Ãyôyöƒ ˆÜ˛yê˛y §ÇˆÏâ ˆòáy ÎyÎ˚– xy!Ó‹,Òï˛ í˛ z!qò ç#ÓyˆÏŸ¬Ó˚ üˆÏôƒ Equisetites, Sphenopteris,

Hausmannia, Coniopteris Otozamites, Pagiophyllum, Araucarites, Elatocladus •zï˛ƒy!ò
xöƒï˛ü– í˛z!qò §üyˆÏÓ¢ ˆÌˆÏÜ˛ ~•z !¢°y§ÇˆÏâÓ˚ ÓÎ˚§ !ö¡¨ ç%Ó˚y!§Ü˛ ÓˆÏ° xö%üyö Ü˛Ó˚y •Î˚– ˛õˆÏÓ˚Ó˚ öÓ#ö
!¢°yhflÏÓ˚!ê˛ •° àyÇ˛õ%Ó˚ §Çâ ˆÎáyˆÏö Pagioplyllum, Brahyphyllum, Weichselia, Onychiopsis í z̨!qò
§üyˆÏÓˆÏ¢Ó˚ ≤Ãyôyöƒ ˆòáy ÎyÎ˚– ~•z §Çâ!ê˛Ó˚ !öô≈y!Ó˚ï˛ ÓÎ˚§ í˛zFã˛ ç%Ó˚y!§Ü˛ ˆÌˆÏÜ˛ !ö¡¨ !Ü ˛ˆÏê˛¢y§–

17.10 àˆÏu˛yÎ˚yöyÓ˚ ç°ÓyÎ˚% Ä ˛õ!Ó˚̂ ÏÓ¢

§%!Ó¢y° àˆÏu˛yÎ˚yöy ü•yˆÏò¢!ê˛Ó˚ !Ó!û˛ß¨ xÇ¢ !Ó!û˛ß¨ §üˆÏÎ˚ !Ó!û˛ß¨ Ó˚Ü˛ˆÏüÓ˚ ç°ÓyÎ˚% Ä ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ §¡ø%á#ö
•ˆÏÎ˚!åÈ°ñ ˛õyÓ˚̂ ÏüyÜ˛yÓ≈!öˆÏú˛Ó˚yˆÏ§ àˆÏu˛yÎ˚yöy °ˆÏÓ˚!§Î˚yÓ˚ §ˆÏAà Î%=˛ !åÈ° ~ÓÇ ç°ÓyÎ˚% !åÈ° ¢#ï˛° öy!ï˛¢#ï˛y£÷–
˛õyÓ˚!üÎ˚yˆÏöÓ˚ ≤ÃyÓ˚ˆÏΩ˛•z ï%˛£ÏyÓ˚Î%à ¢%Ó˚% •Î˚ ÎyÓ˚ ≤Ãüyî xyüÓ˚y ï˛y°!ã˛Ó˚ §ÇˆÏâÓ˚ àu˛!¢°y hflÏˆÏÓ˚ ˛õy•z– ˛õˆÏÓ˚
Ü˛yÓ˚•yÓ˚Óyí˛¸# Ä ÓÓ˚yÜ˛Ó˚ §ÇˆÏâ Ü ˛ü¢ ¢#ï˛°ï˛y Ü˛üˆÏï˛ ÌyˆÏÜ˛ñ Ü%˛°!ê˛ §ÇˆÏâ í˛z£÷ï˛y Ä xyo≈ï˛y Óyí˛¸ˆÏï˛ ¢%Ó˚% Ü˛ˆÏÓ˚
~ÓÇ xÓˆÏ¢ˆÏ£Ï Ó˚y!öàO §ÇˆÏâ í˛z£÷ñ xyo≈ ç°ÓyÎ˚% âö xÓ˚ˆÏîƒÓ˚ §,!T˛ Ü˛ˆÏÓ˚ ÓˆÏ° üˆÏö Ü˛Ó˚y •Î˚– í˛z!qòÜ%˛ˆÏ°Ó˚
Ä˛õÓ˚ ~•z ï˛y˛õüyey Ä xyo≈ï˛yÓ˚ ≤Ãû˛yÓ flõT˛ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– ï˛y°!ã˛Ó˚ñ Ü˛yÓ˚ÓyÓ˚Óyí ¸̨#Ó˚ !•ü¢#ï˛° xyÓ•yÄÎ˚yÎ˚
xyüÓ˚yÏ Glossopteris çyï˛#Î˚ í˛z!qˆÏòÓ˚ ≤Ãyôyöƒ á%Ó ~Ü˛ê˛y ˆòáˆÏï˛ ˛õy•zöy– ˆÎ Ü˛Î˚!ê˛ ≤Ãçy!ï˛ ˛õyÄÎ˚y ˆàˆÏåÈ
ï˛yˆÏòÓ˚ ˛õyï˛yÓ˚ üˆÏôƒ xyüÓ˚y §Ó˚% !¢Ó˚y çy!°Ü˛y (mesh) ˆòáˆÏï˛ ˛õy•z– ï˛y˛õüyey Ä xyo≈ï˛y Óyí ¸̨yÓ˚ §ˆÏAà §ˆÏAà ~•z
!¢Ó˚y çy!°Ü˛yà%!° ã˛Äí˛¸y •ˆÏï˛ ÌyˆÏÜ˛– ÓÓ˚yÜ˛Ó˚ Ä Ó˚y!öàO §ÇˆÏâ xy!Ó‹,Òï˛ Glossoptertis ~Ó˚ ≤Ãçy!ï˛à%!°Ó˚
ˆÓ!¢Ó˚ û˛yà ˛õyï˛yÓ˚ üˆÏôƒ xyüÓ˚y ~•z ôÓ˚ˆÏöÓ˚ !¢Ó˚y!Óöƒy§ ˆòáˆÏï˛ ˛õy•z–  ˆÓ˚î%Ì!° (pollen sac) Óy ˆÓ˚î% ˆÓ˚áyÓ˚
(striation) §ˆÏAàÄ ï˛y˛õüyeyÓ˚ ≤Ãû˛yÓ í˛zˆÏ˛õ«˛y Ü˛Ó˚y ÎyÎ˚ öy– ï˛y°!ã˛Ó˚ñ Ü˛yÓ˚•yÓ˚Óyí˛¸# §ÇˆÏâÓ˚ !¢°yhflÏÓ˚à%!°ˆÏï˛
~Ü˛Ì!° Î%=˛ ˛õÓ˚yˆÏàÓ˚ ≤Ãyôyöƒ ˆòáy ˆàˆÏåÈ Îy ÓÓ˚yÜ˛Ó˚ Óy ï˛yÓ˚ ˆÌˆÏÜ˛ öÓ#ö §Çâà%!°ˆÏï˛ Ü˛òy!ã˛Í ˆòáy ÎyÎ˚–
xyÓyÓ˚ !mÌ!°Î%=˛ xˆÏÓ˚!áï˛ (non striate) ˛õÓ˚yˆÏàÓ˚ ≤Ãyôyöƒ xyüÓ˚y ï˛y°!ã˛Ó˚ñ Ü˛yÓ˚•yÓ˚Óyí˛¸# hflÏˆÏÓ˚ ˛õy•z– !Ü˛v
ˆÓ˚!áï˛ (striate) ˆÓ˚î%Ó˚ ≤Ãyôyöƒ ˆòáy ÎyÎ˚ ÓÓ˚yÜ˛Ó˚ Ä Ó˚y!öàO !¢°yhflÏˆÏÓ˚–

§y!Ó≈Ü˛û˛yˆÏÓñ û˛yÓ˚ï˛#Î˚ í˛z˛õm#˛õ#Î˚ !ö¡¨ àˆÏu˛yÎ˚yöyÓ˚ hflÏÓ˚ @ˇÃhflÏ í˛z˛õï˛ƒÜ˛yÓ˚ xàû˛#Ó˚ çˆÏ° §!M˛ï˛ •ˆÏÎ˚ˆÏåÈ
Glossopteris xÓ˚̂ ÏîƒÓ˚ xÓˆÏ¢£Ï– Ü˛áöÄ Óy öò# Óy!•ï˛ •ˆÏÎ˚ §!M˛ï˛ •ˆÏÎ˚̂ ÏåÈ ̂ Ü˛yöÄ •…̂ Ïò– ̨õ)Ó≈ !•üy°ˆÏÎ˚Ó˚ !§!Ü˛üñ
xÓ˚%îyã˛° ≤ÃˆÏòˆÏ¢ ~ÓÇ üôƒû˛yÓ˚ˆÏï˛Ó˚ í˛züy!Ó˚Î˚y Ä üˆÏöwàí˛¸ xM˛ˆÏ° ï˛y°!ã˛Ó˚ §ü§yü!Î˚Ü˛ §yü%!oÜ˛


