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ABSTRACT

Inspite of extensive geological work, our know­
ledge of the Tertiary sequence of Assam remains
incomplete, because of the limited range of rock
types, rarity of marker beds, paucity of invertebrate
fossils and absence of reliable plant megafossils.
Bio-stratigraphic studies taken up by the authors
have furnished definite evidence that Palynological
assemblages of the different formations (stages) of
the Tertiary sequence of Assam include taxa which
can be potentially used in dating and correlation.

The distribu tion chart of the characteristic palyno­
logical taxa from the different sedimentary groups
of the Tertiary sequence amply demonstrate the
principles of stratigraphical palynology and the
value of these guide fossils in dating, classifying and
correlating the Tertia-ry formations in Assam.

INTRODUCTION

T HE Tertiary system of Assam is litho­
logically divided in to five major
rock units: (1) Dihing Series (2)

Tipam Series (3) Surma Series (4) Barail
Series and (5) Disang Series. Although
our knowledge of the Tertiary sedimentary
rocks of Assam has considerably increased
during the last few decades as a result of
extensive geological mapping, geophysical
surveys and exploratory drilling, their litho­
logical classification for correlation problems
still remains problematical. This is because
of the extreme rarity of distinctive litho­
logical types. The whole succession is
made up of alternations of sandstones,
shales, clays, siltstones and mudstones which
makes difficult the determination of forma­
tion oundaries. \Vith this limited range
of rock types, the basis of stratigraphical
division has been the general character of
the rocks, e.g. coarseness, degree of cemen­
ting, characters of bedding, frequency of
sandy laminae, etc. Apart from litho­
logical similari ty, several other factors have
also combined to make correlation by normal
stratigraphic methods, a difficult task.

In the first place reliable' marker' beds
(with invertebrate fossils) are almost missing,
except for the Nummulitic limestone of
the Eocene and one occurrence of a rich
Aquitanian fauna in the Upper Bhuban
member of the Surma Valley and some
Burdigalian forms in the Boka Bil Formation
in the Garo Hills. The Nummulitic lime­
stone bed may be regarded as a marker
horizon, but the latter two cannot be of
much use as they are solitary local occur­
rences and have not been exposed at other
localities. In addition, subsurface data are
scarce and there are very few exposures,
except in the Khasi and]aintia Hills, where
they can be seen in escarpluents or gorge
sections. The Mikir, Garo and Naga Hills
are thickly forested and the exposures are
generally covered by thick soil. Lastly,
the whole region is generally in a disturbed
condition, being seismically unstable, with
numerous thrust-faults, simple faults and
displacements. The complexity in strat­
igraphy has further been increased by faults
whose direction and displacement cannot
be ascertained with any certainty.

In recen t years it has' been found that
the distribution of heavy mineral suites have
been of considerable importance for dating
and zoning purposes. However, the marker
suites seem to provide indices useful for
local correlations only. Regional corre­
lations by heavy minerals seem hazardous
because the mineral suites are bound to
be influenced by local conditions of depo­
sition and differences in derivation from
differen t source rocks.

In consequence of these difficulties in
stratigraphic correlation, several attempts
have been made in the past to study the
spore-pollen distribution in the Tertiary
succession of Assam, to explore the possib­
ility of correlating the rocks with the help
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(PL. I, FIG. 4, 8%). The Angiosperms also
form an important group, being fairly well
represented, both in variety and frequency.
The important families are Rubiaceae (PL.
2, FIGS. 11 & 15, 6%); Myricaceae (PL. 2,
FIG. 13; 5-6%); Palmae (PL. 1, FIGS. 16 &
19, 5%); Onagraceae (PL. 2, FIGS. 16 &
18, 4%); Polygalaceae (PL. 2, FIG. 4, 2%)
and Sapindaceae (PL. 2, FIG. 6, 2%). The
coniferous and cycadophytic pollen are
practically absent.

Passing on to the palynological assemb­
lage of the Sylhet Limestone Stage (Lower­
Middle Eocene), it was noticed that the
frequency of angiosperms have increased,
becoming ± dominant, while the pterido­
phytic grains have notably declined. The
assemblage is further characterized by the
± total disappearance of SchizosP01'is and
the corresponding increase in the number
of M onosulcites (PL. 1, FIGS. 24-26), consti­
tuting up to 30 per cent of the total assem­
blage. Al though the grains of Retialetes
emendatus Sah & Dutta (1966) are compa­
ratively less frequent in the Lower-Middle
Eocene, than during the Palaeocene, they
still remain an important constituent of
the assemblage. Another important species,
Retialetes dubius sp. nov. which appears
to make its first appearance during the
Middle Eocene times and reaching its maxi­
mum during the Upper Eocene is unrepre­
sented in the Lower Eocene and Palaeocene.

The Kopili Formation (Upper Eocene)
is generally very poor in microfossils. This
assemblage differs from that of the Sylhet
Limestone Stage in the absence of Lyco­
podiumsporites and Retialetes and a slight
increase in the frequency of Biretisporites
and Polypodiisporites. Amongst the an­
giosperms, grains of JIIlonosulcites are fairly
common, followed by the Myricaceae­
type of grains, referred here to the genus
Triporopollenites. The polycolpate-type and
the Onagraceae-type of pollen have almost
disappeared.

Barail Series - The difference in com­
position between the palynological assem­
blages of the ]aintia Series (Eocene) and
the Barail (Oligocene) is more distinct.
The genera Schizosporis, Retialetes and
Lycopod'iumsporites, which were very promi­
nent in the Cherra formation, dwindled
markedly during the deposition of the Kopili
Formation, and seem to disappear com­
pletely from the Barails. The Barail Series
is characterized by the marked abundance

of pteridophytic spores among which poly­
podiaceous spores constitute nearly 50 per
cent of the total assemblage. The impor­
tan t species are Polypodiisporites oligocenicus
(PL. 1, FIG. 11, 30%); Polypodiaceaesporites
tertiarus (PL. 1, FIG. 12, 15%); B1retisporites
(HymenophylhltnsjJorites) deltotdus (PL. 1,
FIG. 4, 8%); Stereisporites psilatus (PL. 1,
FIG. 3, 2-3%) and Schizosporites digitatoides
(PL. 1, FIG. 15; 1-2%). The angiosperms
constitute the next important group with
the following important species - Palmae­
pollenitescormmmis(PL. 1,FIG. 19; 10-12%);
Anacolosidites luteoides (PL. 2, FIG. 17;
5%); Tetracolporites longl:colpus (PL. 2, FIG.
7; 1-2%); Tetracolporites onagraceoides (PL.
2, FIG. 15; 2-3%); Cupuliferoidaepollenites
liblarensis (PL. 2, FIGS. 3, 8; 4-6%); Favi­
tricolporites complex (PL. 2, FIG. 15; 5%)
and Polyporina excellens (PL. 2, FIG. 20;
1-2%). The' Gammate-Syncolpate' type,
(in BAKSHI, 1962, PL. 3, FIGS. 38-39, Dis­
tribu tion Chart) appears to be restricted
to the Laisong Stage of Lower and Central
Assam.

Surma Series - Only 2 core samples
from the Surma Series could be investigated,
and none of them yielded any palynological
fossils.

Tipam Series - The palynological distinc­
tion between the Barail Series (Oligocene)
and the Tipam Series (Miocene) is distinctly
marked by the highest occurrence of Cica­
tricosisporites (Ceratopteris) maC1'ocostata (PL.
1, FIGS. 6-7; 40%) and the ± absence of
Polypodiisporites oligocenicus in the latter.
In the Tipam Series a number of new forms
make their appearance e.g., Podocarpl:dites
microreticuloidatus (PL. 1, FIG. 23; 4%);
Bombacacidites assamicus (PL. 2, FIG. 12;
3%); Rhoipities nitidus (PL. 2, FIG. 10;
2-3%); Ilexpollenites omus (PL. 2, FIG. 5;
2%) and Graminidites assamicus (PL. 2,
FIG. 21; 5%).

Diking Series - Although a few samples
from the Dhekiajuli beds have so far heen
examined, the miofloral break between the
Miocene and the Pliocene seems more appa­
rent than it is between the Oligocene and
the Miocene. The Dhekiajuli beds (Pliocene)
can be distinguished by the abundance of
Corrugatisporites terml:nalis (PL. 1, FIG. 9 ;
35%) followed by Polygonacidites frequens
(PL. 2, FIGS. 22-23; 30%); Polypodiaceae­
spol'ites tertiarus (PL. 1, FIG. 12; 8-10%);
Retipaonapites ceno,01:cuS (PL. 2, FIG. 1;
8-10%); and Polyporina globosa (PL. 2, FIG.




































