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CIIAPTER - TT

REVIEII OF fiIE PREVIOUS WORK

A. Classification and age assignnent of
Cretaceous-Lower Tertiary rocks.

Pondl.cherry

The Pondicherrlr area marks the northern l imit of the

sediments Iaid down during the great Cenomanian marine

t rangress ion a long the east  coast  o f  South Ind ia '  The

geological formatloflg met with in the Ponchicherry area may

be grouped an fol lows:

Recent and Sub Recent

Miocene Pl iocene

Paleocene Eocene

Cretaceous

Coasta l  sands

Cuddalore Sandstone

Limestone

Limestone
Sha Ie
Marl

---Unconformity

Archaean - Charnockites

The rocks of this Pondicherry area with their r ich

biot ic  assemblages were invest igated and c lass i f ied by

several workers from time to t ime. Kaye and Cunlif fe (L842) '

Ege r ton  (L844)  ,  Fo rbes  (  1846) ,  Ca r te r  (  1854) ,  and  Hun te r

(1858) were the earl ler workers to study the l i tholoqt'y and

Snleonto logy of  Pondicherry  area.  B lanford (1862'  1865)
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s t o l i c z k a  (  1 8 7 3 ) ,  W a r t h  (  1 8 9 4 ) ,  K o s s m a t  (  L 8 9 7 ) ,  R a m a  R a o

(  1939 ,  Lg4o,  1953 and Lg64)  ,  Rama Rao,  Narayana Rao and

Nagappa (  1940) ,  Sharma (  1  954)  '  Sast ry ,  Rao and Iqbaluddin

( 1 9 6 3 ) ,  R a j a g o p a l a n  ( L 9 6 2 ,  1 9 6 5 ,  L 9 6 8 ) ,  M u r t h y  ( 1 9 6 8 )  S a m a n t a

(1968) ,  and  Baner j i  ( 1968)  have  desc r ibed  and  c lass i f i ed  the

Cretaceous and Ear1y Tert i-ary rocks of Pondicherry area'

. The earlLest reference

Pondicherry area is bY

subdivided the rocks based

content  in to 2 subdiv is ions

to the Cretaceous succession of

B l a n f o r d  (  1 8 6 5 ) ,  ( T a b .  L )  w h o

on the I i tho loEY and foss i l

B. Ariyalur Group Eguivalent to Ariyalur GrouP of
Trichnopoly

Equivalent to Uttatur GrouP of
Trj.chnopoly

A. Valudavur Group

He recognised a dist inct unconformity between these two

qroups .  War th  (1S95)  es tab l i shed  s i x  l i t ho log l ca l  ho r i zons

(A to F) in this area. The lower three l^Iere equivalent to

Valudavur Group and the upper three were correlated tO

Ar i ya lu r  Group  o f  B lan fo rd .  Kossmat  (1897)  c lass i f i ed  the

Cretaceous succession of  Pondicherry  in to three subdiv is ions

(1)  Anisoeeras beds (2)  Tr lgonarca beds and (3)  Ner inea Beds,

al l  equivalent to Ariyalur Group of Trichnopoly. He

c lass i f i ed  the  success ion  as  fo l l ows .
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Nerinea Beds Horlzon F
Trigonarca Beds Horizon D and E
Ani ioceras Beds Hor i .zon A '  B and C
Valudavur  of  B lanford

Ariyalur

A separate status was glven to horizon F as he noted

that  the fauna of  th is  hor izon had an ind iv idual i ty  to  i ts

o!.rn. Furon and Lemoine (1939) desorlbed Nummulit ic series ln

the Pondicherry area and concluded that Nummulites occurri-ng

with Pondicherry area represent Middle Eocene and a part of

Bartonian. Rama Rao ( 1939 ) reported the occuffence of

Nummulites and Discocyclina in certain lLmestones and

suggested the existence of Paleocene rocks in Pondicherry'

Again Rama Rao ( l -940,  1953 and Lg64)  made fur ther  s tud ies on

cretaceous Tert iary deposits of Pondicherry and based on

the d iscovery of  Discocy l j -na and Nummut i tes ( foramin i fera) '

he strongly advocated the exi-stenee of a Palaeocene bed

over ly ing the Cretaceous Ser ies.  S imi lar ly ,  on the basis  of

foraminifera and algae recognised in NerLnea Beds, h€

eonfLrmed that the Nerinea Beds are equivalent to the Niniyur

Group and of  the same age (Danian)  '  Fur ther '  he a lso

referred the investigations of other workers including

Ra jagopa lan  {Lg62)  and  Sas t r i  e t  a l  (1963)  and  conc luded  tha t

the Nerinea Beds as a whole are of Palaeocene age and f inal ly

concluded that the Trichnopoty - Pondicherry area consists of

narine fossi l i ferous series of Late Cretaceous to Palaeocene
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age and affords an opportunity to study the Cretaceous

Tertiary boundary. Sharma ( 1954 ) made a detai led study of

Nerinea Limestone and indicated a Danian age to this

fo rma t ion .  Sas t r y ,  Rao  and  Iqba ludd in  (1963) ,  based  on  the i r

s tudy of  the cora l l ine a lgae ass igned Palaeocene age to the

Ner inea Beds,  which forms the most  cr i t ica l  hor izon f rom

v ie * r  po in t  o f  K /T  boundary .  Ra jagopa lan  (1964 ,  1965)  f rom a

deta i led f ie ld  s tudy recognized three formal  I i tho logica l

uni ts  (  1)  Valudavur  (2)  Met tuval l i  and (  3  )  Pondicherry

For:sations being roughllr eguivalent to the three divisions of

Kossmat  (1897)  and ass igned Late Campanion to  Maestr icht ian

age to Valudavur and Mettuvall i  Formations and early Tert iary

age to Pondicherry  Format ion.  Again Rajagopalan (  1968)  made

a restudy of Pondicherry Formation and based on

reexamination of the associated Planktonic foraminiferal

fauaa confirmed the Paleocene age to the Pondicherry

J- i tho logica l  un i t .  Gowda (1964)  recognised two l i thot l fpes in

Pondicherry  area Karasur  Shale and Karasur  L imestone,

approx imate ly  equiva lant  to  hor izons 'D '  and 'E '  (Senonian to

M a e s t r i c h t i a n )  o f  W a r t h ' s  ( 1 8 9 5 )  e a r l i e r  c l a s s i f i c a t i o n ) .

Murthy (1968)  d iscussed the l i tho logry of  the three uni ts  of

Pondicherry  area and presented a l i tho logica l  c lass i f icat ion

of Pondicherry rocks which more or less correspond to the

division proposed by Kossmat and opined that the Nerinea Beds
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of  Kossmat ,  that  is  Hor izon I f I  const i tu te only  the passage

between the cretaceous and the Eocene systems. samanta (1968)

assigned upper Paleocene-Early Lower Eocene age to the

Discocyclina bearing Limestone of Pondicherry area based on

his  s tudies on the associated microfoss j -1s especia l ly  the

index  p lank ton i c  fo rm in i f e ra l  spec ies .  Baner j i  ( 1968)  made  a

deta i led foramin i fera l  b iost rat igraphica l  s tud ies of  the

marine Late Cretaceous strata near Pondicherry and stated

that the strata are correlated with the Lower Ariyalur stage

of  Vr idhachalam and Tr ichnopoly  areas.  He recognised f ive

l i tho logic  uni ts  Pl  to  P5 in  the Late Cretaceous of

Pondicherry which are approximately equivalent to the lower

f i v e  h o r i z o n s  o f  W a r t h ' s  e a r l i e r  c l a s s i f i c a t i o n  ( 1 8 9 5 ) '  T h e

important outcome of his investigation is the discovery of

beds of Santonian to Early Campanian age in Pondicherry and

,
Trichnopoly areas which were unreported from these areas'

venkatachalapathy (L972)  based on h is  s tud ies on p lanktonic

foraminifera obtained from the Late cretaceous to Early

Tert iary deposits of Pondicherry extends the age of uppermost

beds of  Pondicherry  upto Middle Eocene.

B. MICROBISTAL INVESTIGATIONS

A survey of l i terature shows that very l i t t le

lnlynological work has been carried out on the Upper
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Creteceous-Lowef Tert iary rock formations of Indian

sub-cont inent .  The ear l iest  pa lynologica l  work on Late

Cretaeeous -Early Tert iary sediments of India happens to be

of  Ghosh (1941)  who recorded two winged pol len gra ins f rom an

Eocene carbonaceous shale near Laitryngew is Assam. Later

Sahni ,  S i tho ley and Pur i  (1947)  made a pre l iminary s tudy of

the p lant  microfoss i ls  f rom var ious Ter t iary  hor izons of

Ass|rt and recorded several pteridophytic spores and pollens

of gymnosperms and angiosperms and fungat mycelia and spores.

Sen (1948) recorded smooth and ornamental tr i lete gpor'es'

acolpate and monocolpate polIen grains and a two winged

pollen grain f rom Laitryngew coal of Cherra Sandstone of

Assan coalf ield. The abundant angiospermic remains

represented by the pol len referable to  Magnol ia  and Phoenix

and associated woody fragrnrents revealed a Tertiary age for

the Cherra Sandstone.

Bose (L949)  recorded a large number of  po1len gra ins

(Tri-Tetra-colporate) and a few gymnospermous pollens from

Barmer Sandstones of RaJasthan. From the same Banner

d is t r ic t ,  h€ again (1952)  recorded a large number of  angios

permic pol len gra ins v iz  Tr ior i tes,  Tr ico lpor i tes,

Tr ico lp i tes '  Tet racolp i tes,  Heptacolp i tes '  Polypor i tes

Tri letes and fungal spores from dark carbonaceous clay and

assigned a Tert iary age.
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Rao and Vimal  (1950)  
' lepor tea 

d i f ferent  k inds of  Eocene

spores and pol lens f rom Palana l ign i tes of  B ikaner ,

Ra jas than .  Mahaba le  (  1950)  s tud ied  two  foss i l  gene ra

Sausarospernum and Mussuli tes recovered bV Sahni (1934) frorn

the Deccan Intertrappean cherts at sausar and Mohgaon Kalan'

M.P.  and conf i rmed that  Massul t i tes is  a  Massula and

Sausarospermum is the mellaspore of fossi l  Salvinia belonging

to Ter t iary  age.  ch i ta ley (1951)  recovered palynof lora f rom

the Tertiarl Mohgaonkalan Beds of the Deccan Intertrappeans

se r ies  o f  t he  ch indwara  d i s t r i c t .  26  d i f f e ren t  k inds  o f

spores and pollens recongnised belong to pteridophytes'

glrmnosperms and angiosperms. He further (L957) reported

addit ional fossi l  spores and Pollens from the same beds of

Deccan Inter t rappean ser ies.  Dwivedi  and shukla (1958)  made a

detai led study of the morpholog:y of the pollen grains of

the s i l ic l f led f lower  sahnianthus par i ja i  f rom the Deccan

inter t rappean beds of  Ind ia.  Tr ivedi  (  1959)  descr ibed

foss i l  po l len gra ins c losely  resembl ing the pol len of

Acacia longifol ia from a Tert iary tuffaceous l imestone near

Udaipur. He further (L962) reported addit j-onal pollen grains

and fungal spores from the same beds.

Baksi (t962) recovered

ricrofossi ls from the sediments

sect ion in  south Shi l long f ront ,

spores, pollens and other

exposed in the Simsang river

Assam and recognised four



distinct (Middle Eocene

L7

Miocene)  zones in  th is  area.

Biswas (L962)  descr ibed many new genera and species of  foss i l

spcires and pollens f rom Mahadeo, Langtpar, Cherra and Tura

Formations, Assam ranging in age from Upper Cretaceous to

Eocene and a lso d iscussed the palaeocologica l  s ign i f icance of

the palynof lora.  Chat ter jee and Ghosh (L962)  descr ibed

fungal  spores f rom the Eocene coal  in  Garo Hi l ls ,  Assam.

Pareek (L962)  recorded var ious fungal  Sc lerot ia  and fungal

spores from a palynological study of the Eocene Palana

l ign i tes in  RaJasthan.  Mathur ,  K.  (1963)  repor ted oecurrence

of  Pediast rum cf .  b i f id i tes f rom the Eocene sediments of

Himachal  Pradesh.  Mathur ,  Y.K.  (  1963)  recovered spores and

pollens from the grypseous shales of Matanomadh -Chhasra area

in  l l es te rn  Ku tch .  Based  on  h i s  pa l yno foss i l  s tud ies ,  he

assigned Eocene age to the sediments and postulated a

subtropica l  to  Tropica l  c . l - imate.

Bose and Sah (1964)  descr ibed palynofoss i ls  f rom

carbonised shale samples f rom Lai t ryng€w, Assam and ass igned

an Upper Cretaceous or Early Eocene age to the sediments.

Wh i le  Lukose  (  1954)  desc r ibed  new spec ies  Sch izaea

kashnir iensis n.sp. from !{akkachu Travevse, Ladakh Distr ict,

Jammu and Kashmir and assigned an Upper Mesozoic age.



18

Baner jee  (1964)  made  a  pa l yno log i ca l  i nves t i ga t i on  o f

Tura Fornation Of Simsang rlver section, Assam and recovered

severa l  spores and pol lens.  Based on h is  s tud ies a Lower

Tert iary (Middle to Upper Eocene) age is assigned to Tura

Formation.

Baks l  (1965)  based  on  the  resu l t s  o f  h i s  pa l yno log i ca l

invest igat ion recognised four  d is t inct  pa lynologica l  zones

( I - IV)  ranging in  age f rom Middle Eocene to Miocene in  the

southern par t  o f  Shi l long p lateau (Bara i l  Ser ies) .  Varma and

Sr ivastava (  1965 )  descr ibed a new palynotaxa Pediastmm

del icat i tes var .  maius var .  nov.  f rom the cut t ing samples

(Eocene to Miocene)  of  Ankleshwar Deep Wel l  No.  65,  Western

I n d i a .

Baner jee (1966)  descr ibed spores and pol len gra ins f rom

Port Blair Formation (Paleogene) r. Baratang Island, Andamans

and corre lated wi th  the ones of  Paleogenes of  Assam and

indlcated similari ty of spores and pollens of these two areas

throwi-ng l ight  on the the i r  isoc l imat ic  nature and s imi lar

t lpe of  vegetat ion.

Ma thu r  Y .K .  (1966)  desc r ibed  spo res

from the supratrappean rocks exposed

and pollens recorded

In the v ic in i tY of

th is  pa lynologica l

the sediments and '

Matanomadh, western Kutch. Based

studies, he assigned a Palaeocene age

on

to
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suggested that the sedimentation took place under subaquatic

to  te r res t r i a l  cond i t i ons .

Sen  (  1965  )  desc r ibed  foss i l  f unga l  rema ins  o f

Microthyr iaceae in  the Eocene to Ol igocene sediments of  wel ls

dr i l led in  the western Ind ia and a lso recorded the associated

pter idophyt ic  spores,  gymnospermous and angiospermous pol len

grains and interpreted the paleoecological and palaeo

cl imata logica l  condi t ions prevai led dur ing that  per iod.

Banerjee (L967 ) reported palynofossi ls from the Baratang

Format ion in  the middte Andaman fs les.  The palynof lora

indicated an Upper Cretaceous age to the formation and

fac i l i ta ted in terpretat ion of  'pa l -eoecologica l  and

paleocl imato logica l  condi t ions dur ing that  per iod.

Aga in  Baner jee  and  M is ra  (  1968  )  desc r ibed  spo res ,

pollens and phytoplankton recovered from subsurface sediments

of  the Cauvery Basin and ass igned Middle to  Upper  Cretaceous

age to the sediments.  Venkatachala and Kar  (1968)  descr ibed

a foss i l  pot len comparable to  pol len of  Barr ingtonia f rom the

Laki  sediments of  Kutch,  Gujarat ,  be longing to  Eocene age and

also envisaged tropical sr,rampy environment for these

sediments.  Again Venkatachala and Kar  (1968)  presented a

systematic palynology of spores and pollens recovered from

the sediments of  Bore hole No.14 dr i l led near  Matanamadh,
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Kutch,  Gujarat  and ass igned Eocene age to the sediments '

Baner jee and Misra (1968)  recorded a r ich assemblage of

cretaceous palynomorphs from a well dri l led near Karikal,

south India. They have compared the palynofossi l  ass€nblage

recorded with upper to middle Cretaceous forms described from

various parts of the world. From the assemblage they have

inferred that the vegetat, ion in their study area was of a

temperate to subtropical, warm and humid nature growing in

marshes as well as fresh water lakes or ponds' Saccate

grains recordedl. have suggested a more or less elevated

topography which supported a temperature to subtropical

gymnospermous vegetation.

Ghosh (1969)  s tudied sPore and pol1en assemblage of

Ter t j -ary  coals  f rom Darranggi r i  and Rongrenggi r i  coal  f ie lds

in the Garo Hil ls, Assam. The asserif i lage sultgested a middle

Eocene age for the Tura Sandstone Formation and indicated a

warm humid cl imate in the study area

Mahaba le  (1969)  desc r ibed  two  ce l l ed  spo res  o f  a  foss i l

fungus Diplodia rodei sp. nov from the Deccan intertrappean

cherts (Eocene) of Mohgaonkolan, Chindwara distr ict '  Madhya

Pradesh.  Sah and Kar  (1969)  gave a systemat ic  descr ip t ion of

pteridophytic spores reeovered from the core samples from the

Laki Series of Kutch. A Paleocene to Lower Eocene age is
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assigned to the Lakl  Ser ies on the basis  of  the rLch

palynof lora l  assemblage and prevalence of  mois t  t rop ica l

cl imate and an estuarine or nearshore environments of

deposi t ion are envisaged.

Salu jha,  Sr ivastava and Rawat  (1969)  made a palynologLcal

invest igat ion of  the Sabathu sediments exposed in  Simla

H i l t s .  A  to ta l  o f  28  genera  and  45  spec ies  o f  spo res ,  po l l en

hystrichosphaerids 'and algal remains are recorded and

iL lust rated and a Lower Eocene aqe is  ass igned to the

sediments.  A shal low mar ine deposi t ional  env i ronment  in  a

subtropica l  c l imate is  env isaged for  the i r  s tudy area.  Ja in

and Subraraman ( 1969) recorded pteridophytic spores,

gymnosperm polIen grains and other microplankton from grey

shales co l lected f rom a l imestone Quarry  at  Dalmiapuram,

Tr ichnopoly  Dis t r ic t ,  South Ind ia. .  Based on the i r  s tudy they

assigned a lower Cretaceous (Apt ian)  age to  the Dalmiapuram

Grey shale assemblage.

Baksi  and Venkatachala (  1970)  descr ibed a new spore

genus Mever ipo lL is  naharkotensis  Gen et .  sp.  nov.  f rom the

Tertiary sediments of Assam. They recorded the stratigraphic

range of this grenus as Upper Eocene - Mioeene with a maximum

occurrence in  the Ol igocene.

? :
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Baner jee,  Misra and Koshal  (Lg73)  gave a br ie f  account

of the palynologicat studies carrLed out on the subcrops of

Upper  Assam. On the basis  of  pa lynofoss i ls  recorded,  the

subsurface seguence has been divided into three or four broad

palynologica l  zones.  The lowest  zone (Pat .  Zone IV)  has been

dated as Middle to Upper Eocene on the basis of the common

occurrence of certain spores and pollens. The other three

zones have been dated as Oligocene to Recent. They have

interpreted the paleoecological condit ions based on the

d is t r i bu t i ona l  pa t te rn  o f  t he  taxa .  Baks i  (1971)  made  a

study of  spores,  po l len and associated mLcrofoss i ls  o f  the

subcrop sediments of  Bengal  bas in ranging in  aqe f rom Upper

Cretaceous to  Pl io-Ple is tocene.  Based on h ls  Palynologica1

invest igat ion he recognised seven d is t inct  pa lynologica l

assembtage zones,  o f  which Zone I  be longs to  Upper  Cretaceous

age and Zones I I  and I I I  be long to  Palaeocene to Upper

Eocene.  Based on the ev idences of  pa lynologica l  e lements

some inferences on the paleoecologfy of these f lora and also

paleogeography and paleoteotonics of  the area are d iscussed.

Venkatachala (1973)  recorded palynologica l  assemblages

from Neyveli  l ignite and based on these evidences, he

concluded that the lower l imtt of Neyveli  l igmite and the

associated Cuddalore Sandstone extend upto Eocene. Jain, Kar

and Sah (1973)  descr ibed 22 species of  d ispersed spores and



pollen grains frorn a dark carbonaeeous clay

a t  t he  base  o f  Ba rmer  H i I l ,  Ra jas than

PaleoCene age for the Clay Bed.

2 3

exposed in 'a  weI I

and ass igned a

Venkatachala and Sharma (L974)  recognised 58 genera and

85 species of  pa lynofoss i ls  inc lud ing 43 new species f ron

sub-sur face sediments of  Vr idhachalam area,  Cauvery bas in.

He recorded Neocomian assemblage from the Periyavadavadi

sha l l ow  we l l ; Aptian-Lower AIbian assemblage in

Periyavadavadi, Rupnarayanaliur and Puvanur wells; Lower

Senonian age to assemblage 2 in the Puvanur well  and

Maestr j -cht j -an age to  Scol l -ard ia conf  er ta  Zone in  the

Kallamedu weII. Again Venkatachala and Shalrna (Lgl 4't

descr ibed palynologica l  assemblages f rom the subsur face

sedinents of Pondicherry area and recognised 86 genera and

L27 species of  which 3 genera and 48 species are recorded.as

new ones.  He ass igned Upper  Alb ian to  Maestr icht ian age to

various zones occurrinq in Vridhachalam area.

Sah  and  S ingh  (L974  )  d i scove red  r l ch  pa l yno foss i l

assemblages in the Tura Formation in the Garo HiI1s, Assam

and based on their study on the l i thologry and palynology they

assigned Lower Eocene age to Tura Formatj-on. Sen and Sah

(L974) studied Tert iary rocks in the Jowai Badarpur Road

sect ion of  the Shi l long p lateau,  Assam. From a deta i led



palynologica l  s tudy they ind icated a

demarcat ion of  the Eocene -  o l igocene sediments
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palynologica l

i n  t he  a rea .

Koshal  (1980)  recorded palynofoss i ls  f rom the subsur face

sediments of  Dabka,  Gujarat  and recognised s ix  pa lynozones

and assigned Lower Eocene to Pleisteeene aele to the

subsur face sequence.  The Polospore assemblage recognized has

suggested for  the in terpretat ion of  t rop ica l  to  sub- t rop ica l

cl imate having more or less f lat topography in their study

a rea .

Baksi  and Deb (1980-81)  made a systemat ic  s tudy of  the

palynology of the upper cretaceous subcrop sedimentary

sequence of the BenEal basin and described thirty nine

species of  pa lynotaxa.  They have establ ished two d is t inct

palynotbgical assernblage zones a Lower Aquilapollenites

indicus zone and an upper Mulleripol l is Zone in their study

a rea .

Koshal  and Uniya l  (1984)  descr ibed the Paleocene Ear ly

Eocene palynofossi ls in the sub-surface of North Cambay

basin,  Gujurat .  The f lora l  assemblage ind icates coasta l

vegetation and transit ional environment during deposit ion of

the sediments in Paleocene : '  Early Eocene t ime in the sub-

surface of North CambaY basin.
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Nandi (1990) studied the pallmomorphs reeorded from the

Upper  Cretaceous sequences exposed on the Southern Shi l long

plateau,  Meghalaya,  Nor th-eastern fnd ia and reeognised s ix

successive assemblage zones.  The d is t r ibut ional  pat tern of

the palynomorphs and phytoplanktons has faci l i tated for the

interpretat ion of  pa leoecology and deposi t ional  env i ronment

in  the i r  s tudy area.


