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PALYNOLOGICAL EVIDENCES AND THE TERTITARY
SEDIMENTS OF INDIA
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ABSTRACT—A brief account of the palynological evidences on Tertiary sediments of India

has been given.

The data available show that the Cretaceous-Tertiary boundary, though

recognisable, can not be sharply demarcated due to insufficient studies carried out so far on the
problem. Certain taxa are common to all the basins during a particular period of the Ter-
tiary, while certain taxa are of regional significance, important for correlation within a basin
only. At the moment, a sharp demarcation between the Paleogene and the Neogene is
evident; the demarcations between Eocene-Oligocene and Miocene-Pliocene are recognisable,
though not very sharply, everywhere. The vegetation and climatic conditions existing during

the different periods have been suggested alongwith the condition of deposition.

INTRODUCTION

Palynological investigations on the Ter-
tiary formations of India date back only to
the past three decades. Ghosh (1941) for the
first time reported the presence of a disaccate
conifer pollen from the Eocene of Assam.
Sahni, Sitholey & Puri (1947) attempted Ter-
tiary stratigraphic correlation by palyno-
fossils for the first time. Subsequently, Rao
aud Vimal (1952), Sen (1948), Vimal (1952;
1953) and others carried out palynological
studies on the Tertiaries of Assam, Rajasthan

etc. Palynological studies received consi-
derable impetus in connection with the petro-
leum exploration programme in the country.
In the following account, an attempt has
been made to evaluate the palynological
control in the Tertiary formations of India,

based on the data available (Fig: ‘1
CRETACEOUS-TERTIARY
The problem of fixing criteria for demar-

cating the Cretaceous-Tertiary boundary by
palynofossils is unsolved as yet. In India, the
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problem as such has not been tackled so far
and the published reports on the Upper
Cretaceous and Paleocene are not sufficient
for establishing markers or indices. It is well
known that angiospermic pollen become the
dominant element in the Tertiary. These
grains, though known from Aptian onwards,
constitute a group in the Cretaceous that
is subordinate to the gymnosperms and lower
group of plants. Trilobosporites, Appendicis-
porites, Aquilapollenites etc,, which are typical
in the Cretaceous, are not known in the Ter-
tiary. The Upper Cretaceous of Andaman
(Banerjee, 1967b) and Karikal, South India
(Banerjee & Misra, 1966) contain Cretaceous
taxa like Caytonipollenites, Cycadopites, Araucaria-
Podocarpidites  etc.
grains like Nymphaeaceacepites,
Palmacpollenites, Triporites etc. The flora in
Karikal is richer than in Andaman and con-
tain, in addition, Trilobosporites, Classopollis,
Agquilapollenites, hystrichosphaerids etc. Sah &
Dutta (1968) did not report any palyno-
logical assemblage from the Upper Cretace-
ous of Assam. Biswas (1963) reported pollen
grains referred to Nymhaea, Protea, Caesalpinia
etc. from the Upper Cretaceous to Middle
Eocene of Bengal. From the Paleocene of
Biswas (1962) reported pollen of
Sapindaceae, Nymphaeaceae, Rhamnaceae,
rare Coniferae etc. and abundant hystrichos-
phaerids while Sah & Dutta (1966) reported
abundant Palmacpollenites, Schizosporis, Polygala-
cidites, Retialetes etc. Mathur (1966) recorded
grains of Schizaea, Palmae, Proteaceae, Nym-
phaeaceae, Polycolpites etc. in the Paleocene
of Kutch. :

cttes, in association with

angiospermic

Assam,

Palynological data as available from Ter-
tiary (excluding Paleocene) sediments of

various Indian basins indicate that certain

taxa are common to all the basins and certain
important
These
latter taxa do not necessarily exhibit restric-

taxa are of regional significance,
for correlation only within a basin.

ted vertical range of occurrence and may as
well be significant statistically (Fig. 2).

EOCENE

In Eocene sediments of all the basins, No-
thofagidites, Polycolpites, Palmaepolleniles, Retipi-
lonapites, hystrichosphaerids etc. have been
commonly recorded in a rich assemblage of
pteridophytic, angiospermous and microplank-
In Assam, the significant taxa
so far are Schizosporis (in reduced

tonic elements.
known
frequency), Biretisporites, Anacolosidites, Retialetes,
Paleorubiaceaepites,  Triorites,
Pualeocaesalpiniaceacpites, Nymphaeaceaepites etc.
(ONGC unpub. data ; Baksi, 1962 ; Banerjee,
1964b ; Biswas, 1962; Ghosh, 1969 ; Sah &
Dutta, 1968). Biswas (1963) reported pollea
cf. of Protea, Colocasia, Bombax. Olax, Nymphaca,
Caesalpinia etc. from the Eocene of Bengal.

Schizaeoisporites,

From the Eocene of Cauvery basin, the major
taxa recorded are Paleorubiaceaepites, Nymphaea-
ceaepites, Triorites, Paleocaesalpiniaceaepites, Schi-
zaeoisporites etc. (ONGC unpub. data). In the
Cambay basin, Nymphaeaceaepiles, Proteacidites,
Paleocaesalpiniaceaepites, Cicalricosisporites
are significant taxa in the Eocene (ONGC un-
pub. data). From the Eocene of Kutch,
Proteacidites, Triorites, Dicolpites etc. are known
while Mathur (1963) has reported pollen of
A similar assemblage but with-
out the saccate grains, is known from the
Eocene of Rajasthan (Rao & Vimal, 1952).
Sub-himalayan

etc.

Pinaceae also.

In the region, Proleacidites,
Nymphaeaceaepites, Abietinaepollenites, Cicatricosis-
porites etc. occur in the Eocene as major taxa

(ONGC uppub. data; Salujha, Srivastava &
Rawat, 1969). In the Paleogene sediments of
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Fig. 1. Marine Tertiary Basins of India.
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Fig. 2. Ranges of some Indian Tertiary Palynomorphs.
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Andaman, Schizaeoisporites, Cicalricosisporites,
Nymphaeaceaepites, Tiliaepollenites etc. are signi-

ficant (ONGC unpub. data ; Banerjee, 1966).
OLIGOCENE

In the Oligocene sediments of almost all
the basins, Nothofagidites disappears and Pal-
maepollenites, Retipilonapites, Polycolpites and the
microplanktons are much less frequent in a
generally impoverished flora.
Triorites, Paleorubiaceacpites, Retialetes are ab-
sent and Schizosporis is rare. Schizacoisporites
and Nymphaeaceaepites are less frequent while
Foldexina inaperturata and  Meyeripollis
common. Cicatricosisporites, which are rare in
the Eocene, and Ephedripites are recorded (all
ONGC unpub. data). From the Bengal basin,
Biswas (1963) reported grains of cf. Lygodium,
Polypodium, Cicatricosisporites, Bauhinia, Barring-

In Assam,

are

tonia etc. from Oligocene to Lower-Middle
Miocene. In the Cauvery basin, Triorites,
Paleorubiaceacpites, Schizaeoisporites are absent
while  Foldexina  inaperturata appears and
Nymphaeaceaepites is less frequent, (ONGC un-
pub. data), in the Oligocene. In the Oligo-
cene of Cambay basin, Proteacidites disappears
and Nymphaeaceaepitek
new taxa generally do not appear (ONGG
unpub. data). In the Sub-himalayan region,
Palmaepollenites, Nymphaeaceaepites and Proteaci-
dites disappear in the Oligocene, Cicalricosis-
porites and  Abictinaepollenites are less frequent
and Ephedripites appears (ONGC unpub. data).
Data from other areas are lacking'so far.

is less frequent while

MIOCENE

In the Miocene sediments of the basins
where from data are available, disaccate coni-
fer grains appear as one of the important
constituents in a rich assemblage of temperate
to sub-tropical elements. Palmaepollenites, Nymp-

haeaceaepites etc., which are conspicuous in the
Paleogene, are either absent or occur rarely.
In Assam region, Cicatricosisporites, Pinuspollenites,
Alnipollenites, Quercoidites,
conspicuous and typical

Ericipites etc. are
Lower Gondwana
forms like Striatites, Verticipollenites
found associated in the assemblage.
pollenites, Nymphaeaceaepites and hystrichos-
phaerids are known only from the South Shi-
llong Front and Surma Valley (all ONGC un-
pub. data). Baksi (1962) and Sah & Dutta
(1968) have reported Polygonacidites, Podocar-
pidites etc. while Banerjee (1964a) reported
polycolpate and other grains. Banerjee (1967)
discussed the significance of the disaccate
grains in the Tertiary stratigraphy of Assam.
Anacolosidites, Foldexina inaperturata, Meyeripollis
are not recorded so far. In Bengal basin,
Cicatricosisporites, pollen of conifers, Bauhinia,
Rhizophoraceae etc. are commonly known
(Biswas, 1963 ; Deb, 1970). Deb (1970) also
reported hystrichosphaerids. In the Cauvery
basin, Ericipites, Castanaepollenites, Striatopollis,
pollen of conifers etc. appear and hystrichos-
phaerids are recorded in the Miocene (ONGC
unpub. data). Pinuspollenites, Alnipollenites,
Castanaepollenites, Striatopollis etc. appear in the
Miocene of Cambay basin and Cicalricosisporites
become more frequent while hystrichosphaerids
are practically absent (ONGC unpub. data).
In the Sub-himalayan region, Palmaepollenites .
has been reported alongwith Pinuspollenites,
Abietinaepollenites etc. from the early Miocene
while in the late Miocene, the conifer elements
are prédominant (ONGC unpub. data;
Banerjee, 1968 ; Lukose, 1969). Data from
the other regions are not forthcoming as yet.

etc. are

Palmae-

PLIOCENE

In the Pliocene sediments, pollen grains
of herbaceous plants are a major constituent.
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These elements appear in the late Miocene.
“In Assam Umbelliferaepites, Compositoipollenites,
Graminidites, Polyporina etc, are common, coni-
fers are rare and Cicatricosisporites are not re-
corded while Quercoidites, Castanaepollenites,
Polygonacidites etc. continue (ONGC unpub.
data). In the Bengal basin, Biswas (1963) re-
ported Cicatricosisporites, Coniferaepites, pollen
of Cyperaceae etc. Deb (1970) reported very
rare coniferae, Graminae and Cyperaceae and
common Palmae grains while Cicatsicosisporites
In the Kutch basin, Mathur
& Mathur (1969) reported common Cicatricosis-
porites, Palmaepollenites, Graminidites, Polyporina
etc. Data from the Pliocene sediments of other
regions are not available as yet.

is not reported.

PALEOECOLOGY

From the data at hand, it is envisaged
that during Upper Cretaceous period a rich
flora consisting of temperate and sub-tropical
elements like Palmaepollenites, Proteacidites etc.
existed in a dry sub-tropical to temperate cli-
mate in India. The paucity of hystrichos-
phaerids etc. indicate deposition in mostly
fresh-water conditions. With the onset of
Tertiary times, the temperate aspect of the
flora changed and tropical to sub-tropical
element like Palmacepollenites etc. became fre-
quent while the disaccate conifer elements
were practically unrepresented. The flora
during the Eocene period was luxuriant, grow-
ing in a warm, humid tropical to sub-tropical
climate. Shallow-marine to brackish condi-
tions existed during deposition of the sedi-
‘ments. At the close of the Eocene period the
a became impoverished, presumably due
0 onset of drier conditions as is evidenced by
elements like Ephedripites etc. in the Oli-
gocene, though tropical to sub-tropical climate
continued. The depositional conditions be-

came more brackish than shallow-marine. In
the Miocene, the climate changed to cool,sub-
tropical to temperate and the flora was rich.
The sediments are mostly fresh-water conti-
nental deposits, brackish to lagoonal conditions
existing only in parts of the Sub-himalyan -
region, Cauvery and Bengal basins and the
southern parts of Assam. Drier conditions
existed in the Pliocene, as may be reasoned
by the common occurence of Graminidites etc.
Coastal or lagoonal conditions existed in the
Bengal and Kutch basins in the
Most of the angoispermous genera known
from the Paleogene and early Neogene are
derived from woody plants. In the late Neo-
gene, herbaceous angiospermous elements like
the grasses, chenopods, amaranths etc. are
conspicuous.

Pliocene.

Summarising, it may be stated that the Ter-
tiary sediments in India can be distinguished
from the Cretaceous by the predominance of
angiospermous elements and absence of such
taxa as Trilobosporites, Appendicisporites etc. in
the former. The flora in the Eocene is rich
and composed of both fresh-water and coastal
elements (Nymphaeaceaepites and Palmepollenites
for example) as well as microplanktons. Sta-
tistical variations in the assemblage along
with disppearance of taxa like Nothefagidites
seem to be more convenient for marking the
boundary between Eocene and Oligocene, at
present. The boundary between the Oligocene
and Miocene is marked by the appearance of
temperate, cold-loving elements in the latter
alongwith disappearance or rare occurrence of
Paleogene forms like Nymphaeaceapites, Triorites
etc. In the Pliocene, herbaceous elements
alongwith grains of such advanced families as
Graminae, Compositae etc. are conspicuous in
the assembledge. Further sub-divisions of the
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Tertiary strata into finer zones will have to
wait till more data and detailed studies are
forthcoming.

REFERENCES

Bakst, S, K., 1962. Palynological investigation  of
Simsang River Tertiaries, South Shillong Front,

Assam. Bull. Geol, Min. Met. Soc. India. 26 : 1-22.

BANERJEE, D., 1964a. A note on the Microflora from
Surma (Miocene) of Garo Hills, Assam. Ibid,
29:1—8.

IneM, 1964b. A note on the polospores from Tura For-

mation, Simsang River Section, Assam. Ibid, 32 :
1-4.

IpEM, 1966. A note on Tertiary microflora from Ahda-
man Islands, India. Pollen et Spores. 8 (1) :

205-212.

IpEm, 1967a. Significance of saccate grainsin the Terti-
ary stratigraphy of Assam. Seminar on Geology of
NE India, Shillong, (Abstract).

Ipem, 1967b. Upper Cretaceous microflora from Middle
Andaman Isles (India), Rev. Palacobotan. Palynol.
5:212-216.

Ipem, 1968. Siwalik microflora from Punjab (India).
Ibid, 6 : 171—176.

BanERJEE, D. AND MisraA, C. M., 1966. Cretaceous micr-
oflora from South India. S on Cret, $-
Tertiary Formations of South India ; Bangalore ; Mem.
Geol. Soc. India. 2:99-104. (1968).

Biswas, B., 1962. Stratigraphy of the Mahadeo., Langpar,
Cherra and Tura Formations, Assam, India Bull.
Geol. Min, Met. Soc. India. 25: 1-48.

Ipem, 1963. Results of exploration for petroleum in the
western part of the Bengal basin, India. Proc.
Symp. Development of Petroleum Resources of Asia &
the Far East : ECAFE, Mineral Resources Develop-
ment Sr. No. 18, 1 : 241—250.

Des, UrmiLa, 1970. Palynological investigation of Terti-
ary sediments of Bengal basin, south of Calcutta.
Qtly. Four. Geol. Min. Met. Soc. India, 42 (3) :
127-140.

Grosn, A. K. 1941. Fossil pollen in the Tertiary rocks
of Assam. Sci. & Cult., 6 (11) : 674.

GuosH, T, K., 1969. Early Tertiary plant microfossils
from the Garo Hills, India. J. Sen. Mem. Vol.
153—160.

Lukosk, N. G., 1969. Microfossils from the Middle Siwa-
lik of Bihar, India. Jour. Palynol., 4 (2) : 107—112.

MATHUR, Y. K., 1963. Studies in the fossil microflora
of Kutch, India—I. On the microflora and the
hyétriqhosphacrids in the Gypseous Shales (Eocene)
of western Kutch, India. Proc. Nat. Inst. Sci. India,
29B (3): 356-371.

IpEM, 1966. On the microflora in the Supratrappeans of
Western Kutch, India Qtly. Jour. Geol. Min. Met.
Soc. India, 38 (1) : 33-51.

MATHUR, Y. K* and MATHUR, K. 1969. Studies in the
flora of Kutch (India). 3. On the paleopalyflora
in the Pliocene sediments of Naera-Baraia area,
Kutch. Bull. Geol. Min. Met. Soc. India, 42 : 1—12.

Rao, A. R. and Vimal, K. P., 1952. Tertiary pollen
from lignites from Palana (Eocene) Bikaner. Proc.
Nat. Inst. Sci. India. 18B: 595-601.

San, 8. C. D.anp Durra, S. K., 1966. Palynostrati-
graphy of the sedimentary formations of
Assam : 1. Stratigraphical position of the Cherra

formation. Palaeobotanist. 15 (1—2) : 72-86. -

IpEM, 1968. Palynostratigraphy of the Tertiary sedime-
tary formations of Assam : 2. Stratigraphic signi-
ficance of spores and pollen in the Tertiary
succession of Assam. Ibid, 16 (2) :.177-195.

SAmnNI, B., SrtHOLEY, R. V., AnD Puri, G. S., 1947. Corre-
lation of the Tertiary succession in Assam by
means of microfossils. Jour. Indian Bot. Soc., 26
(4) : 253-262.

SALujHA, S. K., SrivasTava, N. C. AND Rawar, M. S.
1969. Microfloral assemblage from Subathu sedi-
ments of Simla Hills. Jour. Pal. Soc. India, 12 :
25-40.

SEN, J., 1948. Microfossils of Assam coalfields-I. The coal
seam “at Laitryngew and the age of the Cherra
Sandstone. Bull. Bot. Soc. Bengal, 2, (2): 94-101.

Vmmar, K. P., 1952. Spores and pollen from the Terti-
ary lignites of Dandot, West Punjab, Pakistan.
Proc. Indian. Acad. Sci., 36 (4B) : 135-147.

Ipem, 1953, Tertiary spores and pollen form Warkalli
lignites, Travancore, Ibid, 38 (5B) : 195-210.



	ScanImage01.jpg
	ScanImage02.jpg
	ScanImage03.jpg
	ScanImage04.jpg
	ScanImage05.jpg
	ScanImage06.jpg

