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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 ol Assam include taxa which
can be potentially used in dating and correlation.

The distribution 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 Tertiary formations in Assam.

INTRODUCTION

HE Tertiary system of Assam is litho-
I logically divided into 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 boundaries. With 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 sinlarity, several other factors have
also combined to make correlation by normal
stratigraphic methods, a difficult task.

*The paper was presented to the Symposium on

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 Jaintia Hills, where
they can be seen in escarpments 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 recent 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
different 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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of palynological fossils. The first major
effort in this direction was made, as early
as 1943, under the guidance of Professor
Sahni. Extensive investigations were car-
ried out on core samples supplied by the
then Burmah Oil Company (now Assani
Oil Co.). However, except for a short
report published in Palaeobotany in India
VI (Samwnt, Srtaorey & Purr, 1948, pp.
262-263; Prs. 14-17), the bulk of this work
remains unpublished and unknown.

Lately the studies of Biswas (1962), Baksi
(1962, 1965) and Ghosh and Banerjee (1963)
have provided valuable palynological data.
Inspite of these individual papers of consi-
derable merit, our knowledge concerning
stratigraphical palynology of Assam remains
meagre. Bio-stratigraphic and Time-strati-
graphic units of many mapped formations
have not been even approximately deter-
mined. This is chiefly because the earlier
investigations have been based on indi-
vidual samples or deal only with locally
related formations.

The present study is based on extensive
collections made from several outcrop sec-
tions of Type Localities of all the different
sedimentary units covering the Lower,
Central and Upper Assam. The samples
were selected to cover the maximum possible
vertical and horizontal range of the suc-
cession, special care being directed towards
making them as representative as possible.

LITHOSTRATIGRAPHY

The Tertiary sequence in Assam com-
mences with the Eocene, having two facies
a shelf facies and a geosynclinal facies.
The shelf facies, locally known as the Jaintia
Series, is best developed on the southern
slopes of the Shillong Plateau and is divided
into 3 stages — (1) Kopili Stage (Upper
Eocene) (ii) Sylhet Limestone Stage (Lower
to Middle Eocene, but generally regarded as
Lower Eocene) and the Therria Stage (in-
cluding Tura and Cherra Formation; Lower-
most IFocene). The basal Therria Stage
(= Cherra Formation), composed of a thick
series of sandstones, shales and coal seams
is, in all probability, Palacocene in age.
The contact between the Cherra Formation
and the underlying Langpar Stage on the
one hand and with the overlying Sylhet
Limestone Stage on the other, is generally
conformable. A single but distinct angular
unconformity between the Cherra Sand-
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stone and the Langpar Stage has been ob-
served at the gorge face of 1023" falls (91°
43730": 25°19°0").

The Langpar Stage, comprising lime-
stone and Calcarcous shale, is considered
to be Danian in age because of the con-
tained for:minifera, like Globigerina pseu-
dobulloides and Globigerina triloculinoides,
etc.

The Sylhet Limestone Stage consists
of highly foraminiferal limestone con-
taining forms like Miscellanca, Rani-
kothalia, Discocyclina, Gypsina, etc. which
are typical of the Ranikot, Laki and the
Kirthar's. The limestones of the Sylhet
Stage have been found to pass laterally into
arenaceous marginal facies. Similar change
to the arenaceous sedimentation cycle is also
a common occurrence in the overlying Kopili
Stage and the basal Therria Stage, which
has given rise to difficulties in mapping
them. Higher up in the sequence is the
Kopili Stage which is composed of alter-
nations of limestones, sandstones and shales
and is regarded as the youngest member
of the Eocene.

The geosynclinal facies of the Eocene,
known as the Disang Series, is made up
of dark-grey shales with thin bands of sand-
stones. The sandstones become frequent
at the top and pass gradually upwards
and sometimes laterally into the Barail
Series.

The Barail Series, best developed in the
north-eastern part of Assam is essentially
arepaceous, comprising alternation of
ferruginous sandstones, clays, shales and
thick coal seams. The lowermost part
of Barail Series appears to pass laterally
into the upper part of the underlying Disang
Series and may possibly be uppermost
Eocene in age, but the upper part is defi-
nitely considered to be Oligocene in age.
The shelf facies beds of the Barail Series
outcrop in North Cachar and Mikir Hills
and are mainly formed of ferruginous sand-
stones associated with carbonaceous shales.
The geosynclinal facies is best developed
in the Surma Valley and Upper Assam,
forming a 4000-6000 metres thick series.
The lowermost beds (Naogoan-Laisong
Stage) are mostly well bedded sandstones
associated with small shale bands. The
Naogaon Stage is overlain by the compa-
ratively much thicker Baragolai (= Jenum)
Stage, which consists of sandstones, carbo-
naceous sales and coal seams. The over-



SAH & DUTTA — TERTIARY SEDIMENTARY FORMATIONS OF ASSAM

lying Tikak Parbat (= Renji) Stage is
lithologically similar but is marked by a
thick coal seam at the base.

The Barail Series is usually unconform-
ably overlain by the beds of the Surma
Series. The post-Barail unconformity or
the Oligocene-Miocene unconformity is a
marked fecature in Upper Assam and forms
an important factor in regional correlation,
as well as in the correlation of the Assam
sequence with that found in Burma and
other regions. The Surma Series is essen-
tially an alternation of medium-grained
sandstones, siltstones, shales and thin bands
of conglomerate. Thereis a record of a rich
Aquitanian fauna in the Upper Bhuban
substage (Lower Surma) in the Surma Valley
which ascribes a Lower Miocene age to the
Surma Series.

The Tipam Series, best exposed in the
Mikir Hills and in Upper Assam, comprises
variable thickness of coarse, gritty, ferru-
ginous sandstone, at places, blue, greenish
or brownish in colour, generally followed
by a group of mottled clays. The Boka
Bil Stage in the Garo Hills, now regarded
as the basal member of the Tipam Series,
has a rich Burdigalian fauna. The age of
the Tipam Series is considered to be Middle
to Upper Miocene.

The second important unconformity
occurs above the Tipam Series. The Ti-
pams are unconformably overlain by the
Dupi Tila (= Namsang) beds which are
subsequently overlain by the Dihing Series
characterized by the pebble-beds, thin clays
and sands. The Dupi Tila Series and
Dihing Series are correlated with Lower
and Upper Bone Beds of the Irrawaddy
Series which are regarded as ranging from
Late Miocene or Larly Pliocene to Late
Pliocene.

PALYNOSTRATIGRAPHY

The qualitative and quantitative analyses
of samples representing the different series
of the Tertiary succession in Assam has
clearly revealed that (i) the sedimentary
rocks, especially carbonaceous shales, silt-
stones, clays and coals are fairly rich in mi-
crofossil contents and (ii) the palynological
assemblages include spore and pollen
taxa which are stratigraphically significant.
In order to interpret the stratigraphical
value of the palynological data, the com-
position of individual palynological assem-
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blage was first critically apprised and the
relative frequency of individual species
carefully noted, followed by the selection
of important types. Only those species
or taxa have been selected or taken into
consideration which possess some distinc-
tive features or which show reliable signi-
ficant difference, of potential value in facies
or regional correlation, i.e. the fossils must
have a restricted vertical range, and must
have been recognized from a sufficiently
large number of localities. The following
account sums up the information available
from the palynological data collected so
far and the general conclusion that may
be drawn from it.

Mahadek and Langpar Stages — There is
no definite record of fossil spores and pollen
grains from the Mahadek (Maestrichtian)
or the Langpar (Danian) sediments of Assam,
except for a few species recorded by Biswas
(1962, rL. 2, p. 35) from the Langpar for-
mation of Um Sohryngkew river section
of the Shillong Plateau. The partial palyno-
logical assemblage figured by Biswas (1962,
PL. 2) seems to be a very poor representation
of the Upper Cretaceous palynological assem-
blage and although the descriptions accom-
panying his figures are inadequate, the Um
Sohryngkew assemblage approaches very
close to the basal Cherra assemblage. More
than 40 samples, from Type Sections of
the Mahadek and the Langpar Stages of
South Shillong Plateau have been investi-
gated, but we have, so far not been able
to obtain any palynological assemblage
from them.

Jaintia Series — The Eocene sediments
of Assam have been extensively studied.
Analysis of the palynological data clearly
indicates that the microfossil assemblages
of the Palaeocene, Lower-Middle Eocene
are fairly distinct and can be used for regio-
nal or facies correlation.

The Palaeocene sediments (from Cherra
and Tura Formation) are well developed
in Khasi and Jaintia, Mikir and Garo Hills.
The palynological assemblages from several
sections reveal that they are, in all cases,
characterized by the predominance of two
genera of uncertain affinities: Schizosporis
Cookson & Dettmann (1959) and Retialetes
Sah & Dutta (1966), which constitute 50 to
60 per cent of the total assemblage. The
other important families represented are—
Lycopodiaceae (Pr. 1, Fic. 5, 89%,), -Mato-
niaceae (Pr. 1, F16. 8, 4%,) and Polypodiaceae
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(PL. 1, F1c. 4, 89,). The Angiosperms also
form an important group, being fairly well
represented, both in variety and frequency.
The important families are Rubiaceae (PL.
2, Fics. 11 & 15, 6%,); Myricaceae (PL. 2,
Fic. 13; 5-6%,); Palmae (PL. 1, Fics. 16 &
19, 59%,); Onagraceae (PL. 2, Fics. 16 &
18, 49,); Polygalaceae (PL. 2, FiG. 4, 2%)
and Sapindaceae (PL. 2, F1G. 6, 29,). 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 Schizosporis and
the corresponding increase in the number
of Monosulcites (PL. 1, F1cs. 24-26), consti-
tuting up to 30 per cent of the total assem-
blage. Although 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 Monosulcites 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 Jaintia Series (Eocene) and
the Barail (Oligocene) 1s more distinct.
The genera Schizosports, Retialeles and
Lycopodiumsporites, 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
1s characterized by the marked abundance
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of pteridophytic spores among which poly-
podiaceous spores constitute nearly 50 per
cent of the total assemblage. The impor-
tant species are Polypodiisporiles oltgocenicus
(PL. 1, F16. 11, 30%,); Polypodiaceaesporiies
tertzarus (PL. 1, F1G6. 12, 15%,); Birelisporites
(Hymenophyllumsporites) delloidus (PrL. 1,
F1c. 4, 89,); Stereisporiles psilatus (PL. 1,
Fic. 3, 2-39%,) and Schizosporiles digitatoides
(Pr. 1, Fic. 15; 1-2%,). Thc angiosperms
constitute the next important group with
the following important species — Palmae-
pollenites communts (PL. 1, F1G. 19; 10-129,);
Amnacolosidites luteoides (PL. 2, Fic. 17;
59,); Tetracolporites longicolpus (PL. 2, F1G.
7, 1-29,); Telracolporites onagraceoides (PL.
2, Fi1c. 15; 2-3%,); Cupuliferordaepollenites
liblavensis (PL. 2, Fi1cs. 3, 8; 4-6%,); Favi-
tricolporites complex (PL. 2, Fic. 15; 5%,)
and Polyporina excellens (PL. 2, FiGc. 20;
1-29%,). The ‘ Gammate-Syncolpate ' type,
(in Baksui, 1962, »L. 3, FIGs. 38-39, Dis-
tribution 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-
lricosisporites (Ceratopleris) macrocostata (PL.
1, Fi1cs. 6-7; 409,) and the + absence of
Polypodiisporites oligocenicus in the latter.
In the Tipam Series a number of new forms
make their appearance e.g., Podocarpidites
microreticuloidatus (PL. 1, F16. 23; 49%);
Bombacacidites assamicus (PL. 2, Fi1G.12;
39,); Rhoipilies nitidus (PL. 2, Fic. 10;
2-3%,); Ilexpollenites ornus (PL. 2, F1G. 5;
2%) and Graminidiles assamicus (PL. 2,
F1c. 21; 5%,).

Dihing Series — Although a few samples
from the Dhekiajuli beds have so far been
examined, the miofloral break between the
Miocene and the Pliocene seems more appa-
rent than it is between the Oligocene and
the Miocene. The Dhekiajulibeds (Pliocene)
can be distinguished by the abundance of
Corrugatisporites lerminalis (PL. 1, F16. 9;
359,) followed by Polygonacidiles frequens
(PL. 2, Fics. 22-23; 309%,); Polypodiaceae-
sporites tertiarus (PL. 1, F1c. 12; 8-10%);
Retiptlonapites cenozoicus (Pr. 2, Fic. 1;
8-10%,); and Polyporina globosa (PL. 2, FIG.



SAH & DUTTA — TERTIARY SEDIMENTARY FORMATIONS OF ASSAM 181

19; 59,). Many palynological species are
common to both the Miocene and the Plio-
cene assemblages. Some important species,
such as Cicatricosisporites (Ceratopteris) ma-
crocostata, Podocarpidites microreticuloidatus,
Bombacacidites assamicus, Rhoipites nitidus,
which are present in the Miocene assemblage,
have not been found in the Dhekiajuli
assemblage.

CONCLUSION

The analyses of the palynological data
given in the previous section confirm that
the application of these studies to dating
and correlation of the Tertiary strata in
Assam is practical and may prove to be a
useful tool to economic and petroleum geo-
logists. This conclusion is also supported
by the results obtained by Bakshi (1962,
1965). A large measure of success has been
achieved in distinguishing the five larger
groups (i.e. Jaintia, Barail, ?Surma, Tipam
and the Dihing Series). Differentiation of
the stages and the formations have so far
been attempted only in the South Shillong
Plateau and Namdang River Section, as
extensive field-work and sampling are essen-
tial to cover this aspect. Detailed palyno-
stratigraphic studies of the Jaintia and the
Barail Series are in.advanced stages and the
results obtained so far on the threc stages
of the Jaintia Series (i.e. Kopili Stage,
Sylhet Limestone Stage and the Therria
Stage) clearly indicate that palynological
zones can not only be recognized within
the Series but also within the Stages.

The vertical ranges of the significant taxa,
evaluated from the data collected so far,
are given in the distribution chart. The
geologic value of the range of these
selected taxa have been confirmed, as far
as possible, from comparative studies of
test samples from other sedimentation
units. The credibility of the range chart
presented here, is further evidenced from
the close similarity of the curves obtained
by Bakshi (1962, TEXT-FIG. 1) from the
Simsang River Section. Despite the large
number of samples investigated, much
more information is still required. For
successful regional correlation it has also
to be seen whether the same guide fossils
will be sufficient or whether separate guide
fossils or range zones would have to be
established for strata representing other
depositional environment. The character-

istics of the Palaeocene, Lower-Upper
Eocene, Oligocene, Miocene and Pliocene
are fairly well established. Very little is
known about the palynological assemblage
of the Upper Cretaceous sediments of Assam
and, therefore, the relationship between the
Upper Cretaceous and the Palaeocene re-
mains uncertain and consequently the
downward extension of the Palaeocene
taxa has yet to be determined.

There seems to be a gradual and consist-
ent passage of forms from the Palaeocene
onwards up to the Miocene. The Sylhet
Limestone Stage assemblage, in part, shows
a transitional change from that of the Cherra
Formation and by the Upper Eocene times
(Kopili Stage) this change becomes marked.
Similarly the Tipam (Miocene) assemblage,
although quite distinct in part, shows a
transitional relationship with the Barail
assemblage (Oligocene). This is evident
from the extenson of a fairly large number
of Barial taxa into the Tipams. The values
of the characteristic Barail taxa, together
with the introduction of new forms, domi-
nate and characterize the Tipam assemblage.
Similar characteristics, with perhaps a few
changes in frequency values, should be
found in the Surma Series, when an assem-
blage is obtained from them. The ““ Gam-
mate-Syncolpate ” type of Bakshi (1962,
PL. 3, FIGS. 38-39; TEXT-FIG. 1) which he
considers as an index type for the Lower
Oligocene, is infact restricted to the Lower
Oligocene of Lower-Central Assam (Laisong
Stage). They have not been observed in
the equivalent Naogoan Stage of Upper
Assam, nor have they been found in any
of the Barail samples, considerably away
from the geosynclinal sediments.

The Tipam and Dihing (Dhekiajuli beds)
assemblages appear to show a slightly
discordant relationship. This is seen in
the simultaneous termination of several
Miocene taxa. Although the Dhekiajuli
assemblage 1s very rich, our studies on the
Dihing Series are not detailed enough to
establish the reasons for this noticeable
inconsistency. It could be due to the omis-
sion of some sequence of geologic-time
(?Namsang Stage) or it could be due to some
major environmental shift.

SYSTEMATIC PALYNOLOGY

Anteturma — Sporites H. Potonié, 1893
Turma — Triletes (Reinsch, 1881) Potonié
& Kremp, 1954
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crocostata, Podocarpidites microreliculoidatus,
Bombacacidites assamicus, Rhoipiles nitidus,
which are present in the Miocene assemblage,
have not been found in the Dhekiajuli
assemblage.
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The analyses of the palynological data
given in the previous section confirm that
the application of these studies to dating
and correlation of the Tertiary strata in
Assam is practical and may prove to be a
useful tool to economic and petroleum geo-
logists. This conclusion is also supported
by the results obtained by Bakshi (1962,
1965). A large measure of success has been
achieved in distinguishing the five larger
groups (i.e. Jaintia, Barail, ?Surma, Tipam
and the Dihing Series). Differentiation of
the stages and the formations have so far
been attempted only in the South Shillong
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of the Jaintia Series (i.e. Kopili Stage,
Sylhet Limestone Stage and the Therria
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evaluated from the data collected so far,
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of the Upper Cretaceous sediments of Assam
and, therefore, the relationship between the
Upper Cretaceous and the Palaeocene re-
mains uncertain and consequently the
downward extension of the Palaeocene
taxa has yet to be determined.

There seems to be a gradual and consist-
ent passage of forms from the Palaeocene
onwards up to the Miocene. The Sylhet
Limestone Stage assemblage, in part, shows
a transitional change from that of the Cherra
Formation and by the Upper Eocene times
(Kopili Stage) this change becomes marked.
Similarly the Tipam (Miocene) assemblage,
although quite distinct in part, shows a
transitional relationship with the Barail
assemblage (Oligocene). This is evident
from the extenson of a fairly large number
of Barial taxa into the Tipams. The values
of the characteristic Barail taxa, together
with the introduction of new forms, domi-
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found in the Surma Series, when an assem-
blage is obtained from them. The “ Gam-
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considers as an index type for the Lower
Oligocene, is infact restricted to the Lower
Oligocene of Lower-Central Assam (Laisong
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the equivalent Naogoan Stage of Upper
Assam, nor have they been found in any
of the Barail samples, considerably away
from the geosynclinal sediments.

The Tipam and Dihing (Dhekiajuli beds)
assemblages appear to show a slightly
discordant relationship. This is seen in
the simultaneous termination of several
Miocene taxa. Although the Dhekiajuli
assemblage is very rich, our studies on the
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sion of some sequence of geologic-time
(?Namsang Stage) or it could be due to some
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SYSTEMATIC PALYNOLOGY

Anteturma — Sporites H. Potonié, 1893
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Subturma — Azonotriletes Luber, 1935
Infraturma — Laevigati (Bennie & Kidson)
Potonié, 1956

Genus Cyathidites Couper, 1953

Cyathidites minor Couper, 1953

Pl 1, Fig. 1
1948 — In Sahni, Sitholey and Puri, pl. 16,
fig. 35.
1952 — Trilites spm. 9, In Vimal, p. 138;
pl. 5, fig. 13.
1962 — Letotriletes garoensis, Baksi, p. 18;
pl. 3, fig. 36.

Affinity — Cyatheaceac. Couper has not-
ed the resemblance of his spores to those
of Coniopteris hymenophylloides. The Assam
grains compare closely to the spores of
Thyrsopleris elegans Kunze.

Distribution — Tertiary sediments of As-
sam; Eocene of Dandot (Pakistan). Jurassic
and Cretaceous of Australia.

Genus Stercisporites Pflug, 1953

Stereisporites  psilatus (Ross) 1953

Pl 1, Fig. 3

1952 — In Pratap Singh, p. 418; fig. 9.

Remarks — The Assam spores cannot be
distinguished from spores figured by Ross
(1953) under Tnilites psilatus and under
S. (Trilites) psilatus by Pflug, (In THOMSON
& Prruc 1953, p. 53). The trilete mark
in the Assam spores appears to have com-
paratively shorter rays and thinner lips.

Affinity — Ross (l.c., p. 32) has described
the spore from Scania as Sphagnum-like.
The Assam spores, however, show closer
affinity to spores found in the Cyatheaceae
(Cyathea dreger Kunz) and to those met
with in the family Dennstaedtiaceae (Micro-
lepia).

Distribution — Cretaceous of Scania; Ter-
tiary of Middle Europe; Palaeogene of
Assam,

Pflug,

Sterersporites assamensis sp. nov.

Holotype — P1. 1, Fig. 2, Size 44 u; Sample
No. 32942, Slide No. 6/4.

Type Locality — Assam, Umstew, South
Shillong Plateau, India.

Horizon — Cherra Formation (Palaeocene).

Diagnosis — Size range 40-48 u; amb
deltoid; trilete distinct, laesura length 1/2
to 3/4 of the spore radius, lips elevated;
exine up to 2w thick, ornamentation psilate.

THE PALALOBOTANIST

Description — Miospores biconvex, amb
roundly triangular to sub-spheroidal, gene-
rally deltoid in polar view. Trilete distinct,
rays straight, with faint thickenings. Exine
uniformly thick, usually having small folds.

Comparison — Stereisporites  assamensis
differs from S. antiguasporites (Wilson &

Webster) Dettmann 1963, in having a
more triangular form and also in the
larger size of the grains. S. stercoides

(Potonié & Venitz) Pflug (in Thomson and
Pflug, 1953) also differs from the present
species in its comparatively much smaller
size and in having longer laesura. S. psilatus
(Ross) Pflug also differs in its comparatively
much smaller size and a thick exospore.
Stereisporites (Sphangnites) australis Cookson
1954, can be distinguished by its smaller
size and much thicker wall of the exine.
Distribution — Tertiary of Assam.

Genus Biretisporites (Delcourt & Sprumont)
Dettmann & Hughes, 1965

Biretisporites  (Hymenophyllumsporites)
deltoidus (Rouse, 1957) Dettmann, 1963

Pl 1, Fig. 4
1964 — Scabratriletes sp. Banarjee, p. 8§;
pl. 1, fig. 8, 10.
Distribution — Upper Cretaceous of Wes-
tern Canada and Tertiary of Assam.

Biretisporites triglobosus Sah & Dutta, 1966

Pl 1, Fig. 8
Distribution — Eocene of Assam, and
Dandot.
Infraturma — Murornati Potonié & Kremp,

1954

Genus Corrugatisporites (Thomson & Pflug;
Ibrahim) ex Weyland & Greifeld, 1953

Corrugatisporites teyminalis sp. nov.

Holotype — P1. 1, Fig. 9; Sample No.
2792, Slide No. 2/25.

Type Loctity — Upper Assam, Digboi
field, India.
Horizon — Dhekiajuli Beds, Dihing

Series (Mio-Pliocene).

Specific Diagnosts — Size range 45-36 u;
amb roundly triangular to convexly tri-
angular; trilete present, laesura straight,
more than 3/4 the spore radius; exine thick,
ornamented both proximally and distal-
ly, proximal face having rugulae forming
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variously shaped channels, distal surface
reticulate.

Description — Miospores trilete, probably
biconvex. Trilete mark usually inconspi-
cuous, partly obscured by the sculptural
elements. Proximal surface convex, with
mostly elongate projections, rugulae irregu-
lar in shape, fairly thick and do not join
to form a lumina; distal surface possessing
a distinct and coarsely meshed reticulum,
with 4 to 5 p thick muri, lumina compa-
ratively shallow and irregular in shape.

Comparison — Although Corrugatisporiles
terminalis compares superficially to the
Type species C. toratus Weyland & Greifeld
(1953, p. 42, vr. 11, FiG. 57), the former
can be distinguished in possessing a perfect
reticulum on the distal face and also in
having much coarser sculptural elements.
C. terminalis is also distinct from C. solidus
Potonié (1934, p. 32), which has a distinct
trilete and which also lacks rugulate sculp-
ture on the proximal face. C. multivallatus
PAug (1953, p. 56; pL. 2, FIGS. 37-40) and
C. paucivallatus Pflug (l.c., p. 56; PL. 2,
FIGS. 41-43) can be distinguished in having
a distinct trilete and comparatively finer
sculptural elements. The differentiation in
the ornamentation of the proximal and
distal faces has not been clearly defined
by Pflug, nor is it clear from his photographs,
hence it is difficult to compare the differences
in the ornamentation pattern.

Affinity — PRug (in THoMsoN & PFLUG,
p- 56, 1953) mentions that his species closely
resemble to those of Lygodium (Schizaeaceae).
The present species is not comparable to
any of the two species of Lygodium found
in Assam. The general morphological char-
acters are, however, strongly suggestive
of their relationship to Lygodium. Spores
similar in shape, size, and ornamentation
are also met with in the Lycopodiaceae.

Distribution — Mio-Pliocene of Assam.

Genus Lycopodiumsporites Thiergart, 1938

Lycopodiumsporites parvireticulatus Sah &
Dutta, 1966
P Pl 1, Fig. 5

Distribution — Eocene of Assam.

"enus Cicatricosisporites Potonié &
Gelletich, 1933

Cicatricosisporites (Ceratopleris)
macrocostaties (Bakshi, 1962) comb. nov.
Pl. 1, Figs. 6-7

1962 — Ceratopterts macrocostata Bakshi, p.
20, pl. 4, fig. 53.

1962 —? Schizaeaceaesporites|Parkeriaceae-
sporites, in Bakshi, p. 20; pl. 5,
fig. 54.

1962 — ? Cucatricosisporites sp., in Biswas,
p.35;pl. 2, fig. 2.

1964 — Steriatriletes sp. A-B, in Banerjee,
pp. 3-4; pl. 1, figs. 11, 16-18.

Lectotype — In Biswas, 1962, pl. 4, fig.
53, Size 72 u, Sample No. VD301,

Type Locality — Assam, Simsang River
Section, South Shillong, India.

Horizon — Simsang Palynological Zone IV
(Miocene).

Restated Diagnosis — Size range 50-100 u;
amb roundly triangular, apices broadly
rounded, sides concave, sometimes straight;
trilete distinct, laesura straight, 1/2-3/4 of
the spore radius, lips thin; exospore orna-
mented with fairly thick, parallel ridges,
a number of which bifurcate and appear
as two sets of intersecting ridges.

Comparison — The grains figured by
Bakshi (1962, p. 20; pL. 4, FI1G. 53) under
Ceratopterrs macrocostata and under Schi-
zaeaceaesporites|Parkeriaceaesporites (pL. 5,
FIG. 54) seem identical. Bakshi's placement
of this spore under separate taxa does not
seem justified. The minor variations be-
tween the two are seen in some of our
specimens as mixed characters. The grain
figured by Biswas (1962, pL. 2, Fig. 2) is
very badly preserved. It is quite likely
that it might belong to a different species.
The grains figured by Banerjee (1964, pL. 1,
FIGS. 11, 16-18) seem identical.

Affinity — Bakshi (1962, p. 20) has noted
the resemblance of these spores to those
of Parkeriaceae (Ceratopteris). From the
large size and the disposition of the ridges
on the exospore, they seem to compare more
closely to Parkeriaceae than Schizaeaceae.

Distribution — Abundant in Miocene.

Turma — Monoletes Ibrahim, 1933

Subturma — Azonomonoletes Luber, 1935

Infraturma — Laevigatomonoleti Dybova &
& Jachowicz, 1957

Genus Polypodiaceaesporites Thiergart, 1940

Polypodiaceaesporites tertiarus sp. nov.

Holotype — P1. 1, Fig. 12, Size 46 yu;
Sample No. 31702, Slide No. 4/1.

Type Locality — Upper Assam, Namdang
River Section, Digboi field, India.
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Horizon — Baragolai stage, Barail Series
(Oligocene).

Specific Diagnosis — Size range 40-51
amb  bean-shaped, extremities broadly
rounded; monolete, laesura appearing as
a narrow ridge, slightly more than 1/2
the longer axis, exine up to 2 p thick, orna-
mentation scabrate, sometimes with a
faintly discernible verrucoid pattern.

Description — Miospore monolete, bilate-
ral; profile concavo-convex, proximal side
slightly concave, distal side distinctly con-
vex. Monolete mark bordered by a narrow,
up to 2 p. high ridge. Wall of the exine firm,
sculpture not clear but appears to be scab-
rate at some places and indistinctly verru-
coid at others.

Comparison — P. tertiarus differs from
the Genotype species P. haardiz (Potonié
& Venitz) Thiergart (1938, pL. 22, FIG. 17)
in general form, thickness and ornamenta-
tion of the exine. P. (Monolites) major
(Cookson, p. 135) comb. nov., differs in its
larger size, simple laesura and in having a
psilate exine. P. (Monolites) minor (Cook-
son) Potonié (1956, p. 76) also differs in
the same characters.

Affinity — Polypodiaceae; the spores are
closely comparable to those of Microsorium
Link.

Distribution — Found  throughout
Tertiary succession of Assam.

the

Genus Monolites (Erdtman) Potonié, 1956

Monolites mawkmaensts Sah & Dutta, 1966
PL 1, Fig. 18
Distribution — Eocene of Assam.
Infraturma — Sculptatomonoleti Dybova &

Jachowicz, 1957

Genus Polypodiisporites Potonié, 1934

Polypodiisporites spectosus Sah, 1967

Pl 1, Figs. 13 & 14

Affinity — Polypodiaceae.
Distribution — Upper Neogene of Rusizi
Valley, Burundi; Oligocene of Upper Assam.

Polypodiisporites oligocenicus sp. nov.

Holotype — Pl. 1, Fig. 11; Sample No.
31702, Slide No. 3/5.

Type Locality — Upper Assam, Namdang
River section, Digboi field, India.

Horizon — Baragolai stage, Barail Series
(Oligocene).

THE PALAEOBOTANIST

Specific Diagnosis — Size range 28-36 ux
40-51 w; amb elliptical in polar view; mono-
lete, laesura appearing as a narrow prom-
inent ridge, 1/2 to 3/4 the longer axis; exine
up to 1 u thick, verrucate, verrucae very”
low, with flat tops; extrema lineamenta more
or less smooth.

Description — Miospores monolete, bilate-
ral, profile plano-convex, proximal face +
straight, distal face convex. Exine orna-
mentation characterized by very low wart-
like cusions which are not really verrucae.
They are not very high and do not appear
to project out.

Comparison — Polypodiisporites oligoceni-
cus can be distinguished by its low wart-like
cushions, which in the other species are
in the form of coni or rounded verrucac
or papillate outgrowths.

Affinity — Polypodiaceae. The present
species is closely comparable to Gomiophle-
btum amoenum, which is a common species
in the Khasi hills.

Distyibution — Palaeogene of Assam.

Genus Schizaeoisporites Potonié, 1960

Schizaeoisporites digitatoides (Cookson, 1957)
Potonié, 1960

Pl 1, Fig. 15
1961 — Schizaea digitata Bolkhovitina, p. 23,
pl. 3, fig. 9A-C.
1962 — Monocolpopites striaed Bakshi, p. 17,
pl. 2, fig. 19.

Affinity — Schizaeaceae. The spores are
closely comparable to the spores of Schizaea
digitata (L) SW.

Distribution — Kalewa beds (Eocene) of
Burma; Paleogene of Assam.

Anteturma — Pollenites Potonié, 1931
Turma — Saccites Erdtman, 1947
Subturma — Disaccites Cookson, 1947

Infraturma — Pinosacciti (Erdtman, 1945)
Potonié, 1958
Genus Alisporites Daugherty, 1941
Alisporites sp.
PL 1, Fig. 10
Description — Pollen  grains  bisaccate,
measuring 55-69 p (including sacci). Body

elongate, measuring 36 x46 u, with a 2-3 u
thick rim, and a vertical fusiform furrow.
Bladders kidney-shaped, fairly large, mea-
suring 36 x 59 p. Ornamentation in both
body and bladders not distinct but at
places appears to be reticulate.



SAH & DUTTA — TERTIARY SEDIMENTARY FORMATIONS OF ASSAM

Comparison — A few grains have been
recovered only from the Miocene strata.
None of them are preserved well enough
for specific comparisons.

Distribution — Tipam sandstone, Tipam
Series (Miocene).

Infraturma — Podocarpoiditi Potonié, Thom-
son & Thiergart, 1950

Genus Podocarpidites (Cookson, 1947)
Couper, 1953

Podocarpidites microreticuloidatus Cookson,
1947
Pl. 1, Fig. 23

1962 — Coniferipites garoensis Bakshi, p. 20;
pl. 4, fig. 49.

1962 —? Coniferipites abiesimilis Bakshi,
p. 20; pl. 4, fig. 52.

Remarks — Pollen grains from Assam
cannot be distinguished from the holotype
species, Podocarpidites microreticuloidatus
Cookson (/.c.). Although the grain figured
by Bakshi (.c., PL. 4, FIG. 49) as Coniferipites
garoensis is not well preserved, the general
characters suggest that it is closely compa-
rable to P. mucroreticuloidatus. Similarly
the grain figured by him (/.c., pL. 4, FI1G. 52),
though compressed and deformed, seem
to be identical.

Affinity — Podocarpaceae.

Dustribution — Tertiary of Kerguelen Ar-
chipelago; Miocene of Assam.

Turma — Aletes Ibrahim, 1933

Subturma — Azonaletes (Luber 1935) Potonié
& Kremp, 1954

Infraturma — Reticulonapiti (Erdtman)
Vimal, 1952

Genus Retialetes Sah & Dutta, 1966

Retialetes emendatus Sah & Dutta, 1966
Pl 1, Fig. 22

Distribution — Eocene, abundant in

Palaeocene-Lower Eocene.
Retvaletes dubius sp. nov.

Holotype — Pl. 1, Fig. 20; Sample No.
2791, Slide No. 3/1.

Type Locality —Lower Cherrapunji, Assam,
India.

Horizon — Lakadong sandstone, Jaintia
Series (Lower-Middle Eocene).

Spectfic Diagnosis — Size range 36-42 u,
amb spheroidal to generally spherical; non-
aperturate; exine up to 2 u thick, surface
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sculpture reticulate, with irregular hexa-
gonal meshes; extrema lineamenta smooth.

Description — Grains non-aperturate, ra-
dio-symmetrical. Exine two layered, dis-
tinctly reticulate, muri low, less than 1 p
high, lumina up to 10 u in width.

Comparison — The grains do not compare
with any of the known fossil or living taxa.
The grain figured by Vimal (1953, ric. 4,
pHOTO 2), from the Warkalli lignites, is not
well preserved, but from his figure (Fig. 4)
and description (p. 302) it appears that the
spore figured by him is closely comparable
to the Assam species.

Affindty — Uncertain.

Distribution — Lower-Middle Eocene of
Assam.

Infraturma — Subpilonapiti (Erdtman) Vimal,
1952

Genus Retipilonapites Ramanujam, 1966

Retipilonapites cenozoicus Sah, 1967
Pl 2, Fig. 1

Affinity — Potamogetonaceae.

Distribution — Upper Neogene of Rusizi
Valley, Congo; Oligocene to Mio-Pliocene of
Assam.

Turma — Plicates (Naumova) Potonié,
1960
Subturma — Monocolpates Iverson &

Troels-Smith, 1950
Infraturma — Retectines (Malwakina) Potonié,
1960

Genus Monosulcites (Cookson) Couper, 1953
Monosulcites rarispi nosus Sah & Dutta, 1966
Pl 1, Fig. 26

1948—1In Sahni, Sitholey & Puri, pl. 4,fig. 18.
Dustribution — Palacogene of Assam.

Monosulcites  (Araceaepites)  wodehouses
(Biswas, 1962) Sah & Dutta, 1966

Pl 1, Fig. 24
1948 — In Sahni, Sitholey & Puri, pl. 15.

fig. 21.
Dastribution — Eocene of Assam.

Monosulcites (Colocasioideaepites) brevi-
spinosus (Biswas, 1962) Sah & Dutta, 1966

PL 1, Fig. 25
1948 — In Sahni, Sitholey & Puri, pl. 16,

fig. 44.
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Dustribution — Palaeogene of Assam.

Subturma — Monoptyches (Naumova 1937)
Potonié, 1958

Genus Palmaepollenites Potonié, 1951

Palmaepollenites communis Sah & Dutta, 1966
Pl 1, Fig. 19

Distribution — Palaeogene of Assam.

Palmaepollenites  eocenicus (Biswas,
Sah & Dutta, 1966

Pl 1, Figs 16-17

1962)

Distribution — Palaeogene of Assam.

Subturma — Dicolpates Erdtman, 1947

Genus Schizosporis Cookson & Dettman,
1959

Schizosporis crassimurus Sah & Dutta, 1966
Pl 1, Fig. 21

Distribution — Palaeocene- Lower Eocene
of Assam.

Subturma — Triptyches (Naumova) Potonié,

1960

Genus Cupiliferoidaepollenites Potonié,
Thomson & Thiergart, 1950

Cupiliferordacpollenites liblarensts
Thomson (in Pot., Thoms. & Thierg., 1950)

Pl. 2, Figs. 3, 8

1962 — Tricolpopites prolati Baksi, p.
pl. 4, fig. 44.

Comparison — The Assam grains seem to
compare closely to the Type species Cupili-
Sferoidaepollenites liblarensis Potonié, Thom-
son & Thiergart (1950, rig. 26; PoOTONIE,
1960, pL. 6, F1G. 94).

Affinity —? Fagaceae. In their general
form, shape and size the Assam grains com-
pare closely to the pollen met with in the
sub-family Castaneoideae.

Distribution — Palaeogene of Assam

19;

Genus Tricolpites (Erdtman, Cookson, Ross)
Couper, 1953

Tricolpiles leves Sah & Dutta, 1966
Pl 2, Fig. 2

Affinity —? Polygonaceae. The grains
closely compare with those of Rumex L.
Distribution — Tertiary of Assam.

THE PALALOBOTANIST

Subturma — Polyptyches (Naumova) Potonié,
1960
Genus Polycolpites Couper, 1953

Polycolpites cooksonii Sah & Dutta, 1986
Pl 2, Fig. 11
1948 — In Sahni, Sitholey & Puri, p. 15,

fig. 27.
Distribution — Eocene of Assam.

Genus Polygalacidites Sah & Dutta, 1966

Polygalacidites clarus Sah & Dutta, 1966
Pl 2, Fig. 4
Diagnosis — See Sah & Dutta, 1966, p. 81.
Distribution — Eocene of Assam.

Subturma — Ptychotriporines
Potonié, 1960
Infraturma — Prolati Erdtman, 1943

(Naumova)

Genus Ilexpollenites Thiergart, 1937

Lexpollenites ornus sp. nov.

1962 — Tricolpopites aquifoliaceaeformis Bis-
was, p. 38; pl. 5, fig. 18.

1962 — In Biswas, pp. 40 and 44; pl. 10
fig. 3; pl. 6, fig. 29.

Holotype — Pl. 2, Fig. 5; Sample No.
2790, Slide No. 5/1.

Type Locality — Upper Assam, Tipam
sandstone, Digboi field, India.

Horizon — Tipam sandstone, Tipam Series
(Miocene).

Diagnosis — Size range 34-36 u, amb
rhomboid to elliptical in equatorial view;
? tricolporate, pores indistinct, colpi deep;
exine two layered, ? retipilate, sexine comni-
posed of small piloid rodlets.

Description — Grains usually preserved in
equatorial view. Pores generally indistinct
(but discernible in some), colpi broad and
long, but not reaching the poles. Exine
relatively thin, less than 1-5 u, surface beset
with small rods.

Comparison — Ilexpollenites ornus agrees
with 7. novae-angliae Traverse (1955, FIG.
11, No. 76) in form and size but differs in
the ornamentation of the exine, which in
the latter is composed of baculae. The
Assam species also differs from the other
species in having ratipilate condition.

Affinity — Uncertain. The characters of
the pollen grains are not conclusive and
so it is difficult to suggest their natural
afiinity. The characters of the exine ex-

»



SAH & DUTTA —TERTIARY SEDIMENTARY FORMATIONS OF ASSAM

cludes the possibility of their having an
affinity with the family Aquifoliaceae.
Distribution — Tertiary of Assam.

Genus Rhoipites Wodehouse, 1933

Rhotpites nitidus sp. nov.

1964 — Psilatricolporites spp., in Banerjee,
p. 8; pl. 2, figs. 18 & 22.

Holotype — Pl. 2, Fig. 10, Sample No.
2790, Slide No. 3/6.

Type Locality — Upper Assam,
sandstone, Digboi field, India.

Horizon — Tipam sandstone, Tipam Series
(Miocene).

Specific Diagnosis — Size range 21-25 yu;
amb oblate-spheroidal in polar view, sub-
prolate in equatorial; 3-zonaperturate, dis-
tinctly colporate, os lalongate; exine thin,
two-layered, ornamentation finely sculp-
tured.

Description — Nearly spheroidal in polar
view, divided into three lobes by fairly
deep furrows. Grains usually preserved
in equatorial view, oval-elongate in outline.
Distinctly tricolporate, pores transversely
elongate. Exine less than 1 u wide, usually
undifferentiated, ornamentation very faint,
at places appearing to be finely striate.

Comparison — Rhoipites bradleyr Wode-
house (1933, p. 513; F16. 45) differs in having
a reticulate-pitted exine. R. pseudocingu-
lum Potonié (1931, pL. 1, F1G. 3; 1934, pL.
3, FiGs. 20, 27-32, 34, 36-38; pp. 74-75)
agrees in shape and somewhat size, but
differs in the exine character. R. dolium
Potonié (1931) agrees in size but differs in
having circular pores and also in the
ornamentation of the exine.

Affinity — Anacardiaceae. This distinc-
tive species from Assam possess characters
closely comparable with the pollen grains
of Rhus and it is quite likely that they might
represent that genus.

Distribution — Eocene and Miocene of
Assam.

Tipam

Genus Bombacacidites Couper, 1960

Bombacacidites assamicus sp. nov.

Holotype — PL. 2, Fig. 12; Sample No.
2790, Shide No. 1/4.

Type Locality — Upper Assam,
sandstone, Digboi field, India.

Horvzon — Tipam sandstone, Tipam Series
(Miocene).

Tipam
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Specific Diagnosis — Size range 30-36 p ;
amb roundly triangular; planaperturate,
3-colporate, longicolpate; exine finely reti-
culate.

Description — Pollen grains small, dis-
tinctly triangular in outline, apex rounded,
sides convex. Pores midway between the
sides; colpi long almost reaching the poles.
Exine two layered, sexine retipilate; surface
pattern finely reticulate.

Comparison — B. assamicus compares with
B. bombaxoides Couper (1960, p. 53; rr. 7,
F16s. 13-14) in shape, size and ornamentation
but differs in having much longer colpi.
The grain figured by Kuyl, Muller and
Waterbolk (1955, pL. 2, FiG. 11) differs in
having a coarser exine. B. africanus Sah
and B. clarus Sah (1967) from the Neogene
of Burundi, differ in possessing short colpi
and a comparatively much coarser exine.

A ffinity — Bombacaceae.

Dustribution — Miocene of Assam.

Subturma — Ptychotriporines (Naum.)

Potonié, 1960
Genus Nyssapollenites Thiergart, 1937

Nyssapollenites barooahti sp. nov.

Holotype — P1. 2, Fig. 9; 23 u; Sample
No. 2790, Slide No. 5/2.
Type Locality — Upper Assam, Tipam

sandstone, Digboi field, India.

Horizon — Tipam sandstone, Tipam Series
(Miocene).

Diagnosts — Size range 21-26 p; amb
roundly triangular in polar view, ovoid in
equatorial; 3-zonaperturate, colporate, pores
round, colpi wide at the equator, narrow
towards the pole; exine two layered, sexine
thickened at the aperture region, ornamen-
tation psilate to scabrate.

Description — Pollen grains nearly cir-
cular in outline, but retaining its triangular
shape, sides convex; distinctly three furrowed
Pores slightly lalongate, colpi extending
up to less than 1/2 the distance to the poles.
Exine less than 1 w in width, much thicker
at the aperture regions, ornamentation
obscure but at places appears to be infra-
structured.

Comparison — Nyssapollenites  barooahii
can be distinguished from the other species
of Nyssapollenites in having a more rounded
amb and in the characteristically thickened
exine at the aperture regions.

A ffinity — Uncertain. Although the grains
compare very closely to the pollen met
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with in the family Nyssaceae, a thicken-
ed exine at the aperture region has not
been observed in any of the species of Nyssa.
The thickened sexine at pore regions suggests
affinity with the family Rutaceae or with the
family Euphorbiaceae. Some of the indis-
tinct characters, however, make an indi-
cation of their natural affinity difficult.
Both the families are fairly common in the
present day vegetation of the region.

Dertvation of Name — The species is
named after Sri S. K. Barooah, former
Director, Geology and Mining, Government
of Assam, who has extensively contributed
towards the geology of Assam and for his
constant help.

Distribution — Tertiary of Assam.

Genus Favitricolporites Sah, 1967

Genotype — Fauvitricolporites eminens sp.
nov.; Pl. 6, Fig. 17, diameter 40 p.

Type Locality — Burundi, Rusizi Valley,
Kundava; Bore Hole Ru. 231; Neogene.

Favitricolporites complex sp. nov.

1962 — Tricolporipites, In Biswas, p. 37; pl.
5, fig. 3.

Holotype — Pl. 2, Fig. 15; Size 55 pu;
Sample No. 31702; Slide No. 1/13.

Type Locality — Upper Assam, Namdang
River Section, Digboi field, India.

Hortzon — Baragolai stage Barail Serles

(Oligocene).
Diagnosis — Size range 53 to 59 u; amb
triangular; 3-zonaperturate, colporate, bre-

vicolpate, grandorate, crassimarginate; exine
thick, undifferentiated, ornamentation finely
reticulate.

Description — Pollen grain medium-sized,
distinctly triangular in polar view, aperture
regions characterized with distinct thicke-

nings, colpi short, widely gaping at the
angles, pores + rounded to slightly lalon-
gate. Exine up to 3 u thick, distinctly

pitted-reticulate in surface view.

Comparison — F. complex compares closely
to F. magnus Sah (1967) in general form,
character of the apertures and the orna-
mentation of the exine, but differs in having
a comparatively small size range and shorter
colpi. In F. magnus the colpi are compa-
ratively deep.

Affinity — Rubiaceae. The pollen grains
of F. complex compare closely to the pollen
grains of Coffea.

Distribution — Palaeogene of Assam.
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Genus Talisiipites Wodehouse, 1933
Talistites mundus sp. nov.

Holotype — P1. 2, Fig. 6; Sample No.
31702, Slide No. 6/1.

Type Locality — Upper Assam, Namdang
River Section, Digbo1 field, India.

Honzon-Baragolal stage, Barail Series
(Oligocene).

Diagnosis — Size range 20-28 4 amb
triangular in polar view; 3-zonaperturate,
distinctly colporate, usually syncolpate, ora
circular to slightly lalongate; exine undiffe-
rentiated; very faintly microreticulate.

Description — Pollen grains small, pro-
bably isopolar, with slightly convex sides.
Angulaperturate, colpi usually uniting at
the poles but none of the Assam specimens
show a parasyncolpate condition, some-
times colpi not reaching the poles. Exine
less than 1 u thick, surface sculpturing very
faint, but appears to be composed of a very
fine and shallow reticulum.

Comparison — Talistipites mundus sp. nov.
compares closely to T. fiocheri Wodehouse
(1933, pp. 513-514; Fic. 46) in shape and
size but differs in having a faintly micro-
reticulate sculpture, which in the latter is
finely granular.

Affinity — Wodehouse (f.c. p. 513) has
remarked that the type species matches
perfectly with pollen of Talisia depressa.
The morphological characters of the Assam
species, especially aperture characters,
strongly suggest affinity to the family Sapin-
daceae.

Distribution — Palaeogene of Assam.

Subturma — Ptychopolyporines

Potonié, 1960

(Naumova)

Genus Tetracolporites Couper, 1953

Tetracolporites paucus sp. nov.

Holotype — Pl. 2, Fig.
31702; Slide No. 3/2.

Type Locality — Upper Assam, Namdang
River Section, Digboi field, India.

Horizon — Baragolai stage, Barail Series,
(Ohigocene).

Specific Diagnois — Size range 47-56 u;
amb quadrangular; 4-zonaperturate, colpo-
rate, os lalongate, crassimarginate; exine
fairly thick, undifferented, ornamenta-
tion pitted-reticulate, polybrochate, simpli-
baculate.

14; Sample No.
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Description — Pollen grains medium-sized,
as a rule quadrangular in shape, sides con-
vex, giving it a + rounded appearance.
Grains distinctly tetracolporate, ora rounded
to slightly lalongate, with characteristically
thickened rim; colpi distinct, very short,
wide at the angles, pointed towards the
poles. Exine up to 3 u thick, sexine and
nexine undifferentiated, surface ornamenta-
tion coarsely reticulate, reticulum composed
of alarge number of very small meshes.

Comparison — Tetracolporites paucus dif-
fers from 7. omarunsis Couper (1954,
p. 64; pL. 8, FI1G. 106; 1960, p. 63; pL. 10,
¥I1GS. 8-9), in general form and ornamentation
of the exine. 7. ixerboides Couper (1960,
p. 63; pL. 10, Fics. 12 & 13) compares in
general form, size and aperture characters
but differs in having a scabrate exine. 7.
sphericus Couper (1960, p. 64; prL. 10, FIGS.
10-11) differs in having a spherical shape
and also in the ornamentation of the exine.
The other species of Tetracolporites described
by Sah from the Neogene of Congo (1967)
also differ in shape and ornamentation of
the exine.

Affinity — ? Rubiaceae; ? Onagraceae.

Distribution — Palaeogene of Assam.

Tetracolporites onagraceordes sp. nov.

1964 — Stephanoporines, in Banerjee, p.6,
pl. 2, fig. 25.
Holotype — P1. 2, Fig. 16; Sample No.

31702, Slide No. 3/4

Type Locality — Uppar Assam, Namdang
River section, Digboi field India.

Horizon — Baragolai stage, Barail Series
(Oligocene)

Specific Diagnosis — Size range 58 to 66 p.;
amb quadrangular; 4-zonaperturate, colpo-
rate, brevicolpate, os lalongate, crassimar-
ginate; sexine as thick as nexine, ornamen-
tation obscure, at places appears to be
scabrate.

Description — Pollen grains fairly large,
quadrangular in outline, sides convex. Angu-
laperturate, with bulge-like apertures; colpi
short, widely gaping at the angles, pointed
towards the poles. Pores large, transversely
elongate and rimmed with characteristic
thickenings. Exine up to 4 p thick, gene-
rally undifferentiated, surface sculpturing
indistinct, in some specimens appears to
be faintly sculptured.

Comparison — Telracolporites onagraceoides
can be distinguished from 7". paucus in not
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having a pitted-reticulate sculpture. From
the other species of the genus Telracolporites
the present species differs in having charac-
teristic bulge-like apertural parts and also
in the ornamentation of the exine.

Affinity — Onagraceae. Pollen grains of
T. onagraceoides compare well with pollen
grains of Jussteua L.

Distribution — Palaeogene of Assam.

Tetracolporites longicolpus sp. nov.

Holotype — Pl. 2, Fig. 7; Sample No.
31702, Slide No. 1/9.

Type Locality — Upper Assam, Namdang
River section, Digboi field, India.

Horizon — Baragolai stage, Barail Series
(Oligocene).

Specific Diagnosis — Size range 27-34 u;
amb quadrangular; 4-zonaperturate, dis-
tinctly colporate, os slightly lalongate, colpi
long, almost extending up to the poles;
exine thick, undifferentiated, ornamentation
obscure.

Description — Pollen grains medium-sized,
prolate spheroidal in outline, sides convex.
Angulaperturate, aperture regions appear
to be thickened. Exine up to 4 u thick,
ornamentation indistinct.

Comparison — Tetracolporites longicolpus
differs from all the three Australian species
in having comparatively much longer colpi
and also in the ornamentation of the exine.
It differs from the other species of the genus
Tetracolporites in the same characters.

Affinity — Meliaceae; the pollen grains
of T. longicolpus compare very closely to
the pollen grains of Melia L.

Distribution — Oligocene of Assam.

Turma — Poroses (Naumova) Potonié,
1960
Subturma — Monoporines (Naumova)

Potonié, 1960
Genus Graminidites Cookson, 1947

Graminidites assamicus Sp. nov.
:

Holotype — Pl. 2, Fig. 21; Sample No.
31702, Slide No. 2/2.

Type Locality — Upper Assam, Namdang
River section, Digboi field, India.

Horizon — Baragolai stage, Barail Series
(Oligocene).

Specific Diagnosis — Size range 43-47 p;
amb oval-elliptical; monoporate, pore ulce-
rate; exine well differentiated, sexine as
thick as nexine, ornamentation psilate.
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Descriplion — Pollen grains medium-sized,
almost globular in outline. Monoporate,
pore up to about 2:5-3 u across. Surface
ornamentation psilate to faintly structured.

Comparison — The two Australian species,
G. media and G. subreticulata described by
Cookson (1947, p. 134, prL. 15, FiGs. 41-43)
differ in having a distinctly reticulate sculp-
ture.

Affinity — Gramineae.

Distribution — Oligocene and Miocene of
Assam.

Subturma — Triporines (Naumova) Potonié
1960

Genus Triporopollenites (Pflug) Thomson
& Pflug, 1953

Triporopollenites vomaliz Sah & Dutta, 1966
Pl 2, Fig. 13

1948 — In Sahni, Sitholey & Puri, pl. 14,
fig. 19.
Distribution — Palacogene of Assam.

Genus Anacolosidites Cookson & Pike, 1954

Anacolosidites luteoides Cookson & Pike, 1954
Pl. 2, Fig. 17

1955 — In Kuyl, Miller and Waterbolk,
p. 64; pl. 2, fig. 8.

Remarks — Except for their slightly larger
size, the Assam grains cannot be distin-
guished from Awnacolosidites luteoides Cook-
son & Pike (1954) from the Eocene sedi-
ments of Australia. The grains figured
by Kuyl, Miller and Waterbolk (1955)
seem identical. .

Affinity — Olacaceae. Morphologically
the Assam grains are closely comparable
to the pollen of Amnacolosia densiflora and
A. arborea.

Dastribution — Cainozoic  of  Australia,
Upper Tertiary of N. Guinea, Palacogene of
Assam.

Genus Triorites (Erdtman, Cookson) Couper,
1953

Triorites communts Sah & Dutta, 1966
Pl 2, Fig. 18

1964 — Verrutricolporites, in Banerjee, p. 3;
pl. 1, fig. 11.
Affinity — Onagraceae (E prlobium).
Dastribution — Eocene of Assam.
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Subturma — Polyporines (Naumova) Potonié,

1960
Infraturma — Periporiti (Van der Hammen)
Potonié, 1960

Genus Polyporina (Naumova) Potonié, 1960

Polyporina globosa Sah, 1967
Pl 2, Fig. 19

1964 — Polyforate grain, in Bose & Sah,
p. 222; pl. 1, fig. 22.
Distribution — Tertiary of Assam; Neo-
gene of Rusizi Valley, Burundi.

Polyporina excellens sp. nov.

Holotype — P1. 2, Fig. 20; Sample No.
31702, Shide No. 2/1.

Type Locality — Upper Assam, Namdang
River Section, Digboi field, India.

Horizon — Baragolai stage, Barail Series
(Oligocene).

Specific Diagnosts — Size range 28-34 y;
amb globular; panaperturate, polyporate,
pores about 50 in number; exine fairly
thick, sexine thicker than nexine, ornamen-
tation finely punctulate.

Description — Pollen grains small, regu-
larly uniform in size, nearly or quite spherical
in outline. Distinctly panporate, pores
nearly circular in outline, up to 25 y across
and about 6 .. apart; exine up to 2-5 u thick,
well-differentiated, sculpturing very fine and
distinctly punctulate.

Comparison — Polyporina excellens differs
from P. multistigmosa Potonié (1934, rFics.
11, 12, p. 68) in having larger number of
pores and in the ornamentation of the exine.
The grains of Chenopodium oahuense (Meyen)
Allen, figured by Selling (1947, pp. 89-90;
pL. 1, FI1GS. 21-24) from Hawalii appear to be
identical. P. globosa Sah (1967) from the
Neogene of Burundi differs from P. excellens
in having lesser number of pores and a
comparatively coarser exine pattern.

Affinity — Chenopodiaceae — Amarantha-
ceae-type.

Distribution — Oligocene of Assam.

Genus Polygonacidites gen. nov.

Genotype — Polygonacidites  frequens " sp.
nov., Pl. 2, Fig. 22; Diameter 41 p.

Type Locality — Dhekiajuli beds, Digboi
oilfield, Upper Assam, India.

Generic Diagnosts — Pollen grains usually
+ spheroidal; panporate; apertures distinct
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or indistinct, usually not well defined;exine
ornamentation variable, usually reticulate.

Comparison and A ffinity — Pollen grains
described under this genus are not compa-
rable to any of the fossil genera known so
far. Morphologically these grains cannot
be distinguished from the pollen grains met
with in the genus Polygonum L. and there
can be no doubt that they are the fossil
representative ol the family Polygonaceae.

Polygonacidites frequens sp. nov.

Holotype — P1. 2, Fig. 22; Size 41
Sample No. 2792, Slide No. 3/6.

Isotype — Pl. 2, Fig. 23; Size 61 p.; Sample
No. 2792, Slide No. 1/30.

Type Locality — Dhekiajuli beds, Digboi
Oilfield, Upper Assam, India.

Horizon — Dhekiajuli beds, Dihing Series
{Mio-Pliocene).

Specific Diagnosis — Size range 41-61 u;
amb globular, polyforate, apertures wvery
small, inconspicuous; exine thick, sexine
slightly thicker than nexine, ornamentation
reticulate, duplibaculate, tegillate.

W)
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Description — Pollen grains large, spheroi-
dal in outline. Exine up to 45 u thick,
surface characterized by a rather coarse
reticulum formed of about 2 u wide ridges
and angular to irregular hexagonal lumina.

Lumina floor having radially elongate
elements. Some of the lumina distinctly
showing + irregular pores. The tops of

the rod-like sexinous elements are fused,
forming a thin transulcent tegillum.

Comparison — These grains do not com-
pare with any of the known fossil taxa.
Amongst the pollen grains of recent plants
Polygonacidites  frequens compares closely
in size, shape and somehat ornamentation
of the exine, with pollen grains of Poly-
gonum glabrum Willd, described by Selling
(1947, pp. 88-89, rr. 1, F1G. 20), from Hawaii.
The Assam grains also closely compare with
the pollen of Polygonum strigosum (HEDBERG
1946, pp. 384; 379, F1G. 46) in general form
and exine character but appears to differ
in its slightly larger size.

A flinity — Polygonaceae (Polygonum)

Dastribution — Neogene of Assam.

REFERENCES

Baxksy, 5. K. (1962). A note on the microflora from
Surma (Miocene) of Garo Hills, Assam. Bull.
geol. Soc. India. 26: 1-21.

Idem (1965). Stratigraphy of Barail Series in
southern part of Shillong Plateau, Assam, India.
Bull. Amer. Ass. Petrol. Geol. 49 (12): 2282-2288.

BanNERIEE, DEBaSHIS (1964). A note on the micro-
flora from Surma (Miocene) of Garo Hills, Assam.
Bull. geol. min. netatl. Soc. India. 29:1-7.

Idem (1964). A note on polospores from Tura
formation, Simsang river section, Assam. [bid.
32: 1-4.

Biswas, BubpHDpEvV (1962). Stratigraphy of the
Mohadeo, Langpar, Cherra and Tura Formations.
Assam, India. [bid. 25: 1-48.

Bolkovitina, N. A. (1961). Fossilized and modern
spores of family Schizaeaceae. Acad. Sci.
S.S.R. geol. Inst. 40: 1-132.

Bosk, M. N. & San, S. C. D. (1964). Fossil plant
remains from Laitryngew, Assam. Palaeo-
botanist. 12 (3). 220-223.

Cooxkson, I. C. (1947). Plant microfossils from the
lignites of Kerguelen Archipelago. B.4A.N.Z.
Antarctic Res. Exp. 1929-31. Reports Ser. A.
2: 127-142.

Cooxson, I. C. & Pikg, K. M. (1954). Some dicoty-
Jedonous pollen types from Cainozoic deposits
in the Australian region. Ausi. [. Bot. 2 (2)
197-219.

Cooxson, I. C. & DertMany, M. E. (1959). On
Schizosporis, a new form genus from Australian
Cretaceous deposits. Micropaleontology, 5 (2)
213-216.

CouPER, R. A. (1953). Upper Mesozoic and Caino-
zoic spores and pollen grains from New-Zealand.
Palaeont. Bull. N.Z . 22:5-77.

Tdem (1955). Supposedly colpate pollen grains from
the Jurassic. Geol. Mag. 92 (6) 471-475.
Idem (1960). New-Zealand Mcsozoic and Cainozoic
plant microfossils. Palaecont. Bull. N.Z. 32.

5-81.

Derrvann, M. E. (1963). Upper Mesozoic micro

floras from south Eastern Australia. Proc. R.
Soc. Viet. 77 (1). 1-148.
GrosH, A. K. & BanerJEE, D. (1963). Pterido-

phytic spores (other than Parkeriaccae and
Schizaeaceae) from the Tertiary of Assam, India.
Pollen Spores, 5 (2). 413-423.

Hepeera, O. (1946) Pollen morphology in the
genus Polygonum L.S. Lat. and its taxonomical
significance. Svensk bot. Tidskr. 40 (4). 371-404.

Kuve, O. 8., MULLER, J. & WaTERBOLK (1955). The
application of palynology to oil geology with
reference to Western Venezuela. Geol. Mijnbouw.
17 (2). 49-75.

Poronié, RoBErT (1931).
canen Braunkohle (2.
Naturf. Fr. Berlin.

Pollenformen der mio-
Metteil). S.B. Ges.



194

ldem (1934). Zur Morphologie der fossilen pollen

und sporen.  Arb. Inst. Palaob. Petr. Brenn-
steine. 4. 5-24.
Idem (1934). Zur Mikrobotanik des eocancn

Humodils des Geiseltals.
Idem (1956).

Ibid. 4 25-125.

Synopsis der Gattungen der Sporae
dispersac 1. Beih. geol. Jb., 23- 1103

Idem (1958). Synopsis der Gattungen der Sporae
dispersae II. Ibid. 31. 1-14.

Idem (1960). Synopsis der Gattungen der Sporae
dispersac I11. 7Ibid. 39: 1-189.

Idem (1960). Sporologie der cozanen Kohle von
Kalewa in Burma. Senckenbergiana. 41 (1/6)
462-467.

PoToNIE, ROBERT, THOMSON, P. W. & THIERGART,
FranTz (1950). Zur Nomenclature und KKlassi-
fication der ncogenen Sporomorphae (Pollen und
Sporen). Geol. Jb. 65: 35-70.

Ramanuyam, C. G. K. (1966). Palynology of the Mi-
ocene lignite from South Arcot District, Madras,
India. Pollen et Spores. 8 (1). 149-203.

Rao, A. R. & VimaL, K. P. (1952). Preliminary
observations on the plant microfossil contents
of some lignites from Warkalli in Travancore.
Curr. Sci. 21. 302-305.

Ross, N. E. (1949).
spore bearing clay deposit of Scania.
Inst. Univ. Upsala. 34  25-43.

Rouse, G. E. (1957). The application of a new
nomenclatural approach to Upper Cretaceous

On a cretaceous pollen and
Bull. geol.

plant microfossils from Western Canada.
Canad. J. Bot. 35. 349-373.
SaH, S. C. D. & Durta, S. K. (1966). Palyno-

stratigraphy of Tcrtiary sedimentary formations
of Assam: 1. Stratigraphical position of the

THE PALAEOBOTANIST

Neogene profile from Rusizi Valley, Burundi.
Ann. Mus. v. Afrig. Centy. Tervuren. Ser. 8°,
57 . 1-173.

SaHNI, B., SitHoLEY, R. V. & Purr, G. S. (1947).
Palacobotany in India-6: Correlation of the
Tertiary succession in Assam by means of
microfossils.  J. Indian bot. Soc. 26 {4). 261-263.

SrrLing, O. H. {1948). Studies in Hawaiian Pollen
statistics. The pollens of the Hawaiin Phanero-
gams. Pt. 11. Biskop Museum, Honoluli Pub.
38: 1-430.

Idem (1947). Further studies in Schizaea. Svensk
bot. Tidskr. 41 (4) 431-450.

SinGH, P. (1952). Microfossils from an oil shale of
Saline series in the Fatehpur Maira Gorge, Salt
Range, Punjab. Palacobotanist. 1 417-419.

THIERGART, F. (1938). Die Pollenflora der Nieder-
lausitzer Braunkohle. [b. preuss geol., L.-A.
(1937). 58 282-351.

Idem (1940). Die Mikropalaontologie als pollen-
analyse. Brennstoff-Geol. 13: 1-82.

Tuomson, P. W, & Prrug, H. (1953). Pollen und
sporen des Mitteleuropalschen Tertiars. Palaeon-
tographica. (B) 94. 1-138.

TrRavERSE, A. (1955). Pollen analysis of the
Brandon lignite of Vermont. U.S. Dep. Bur.
M., 5151: 1-107.

Vimar, K. P. (1953). Tertiary spores and pollen
from Warkalli lignites, Travancore. Proc.
Indian Acad. Sci. 38- 195-210.

WevLanp, H. & GreireLp, G. (1953). Uber

strukturbietende Blatter und Pflanzliche Mikro-
fossilein aus den Untersenonen Tonen der
Gegend Von Quelinburg. Palacontographica.
(B) 95: 30-52.

Woprrouse, R. P. (1933). Tertiary pollen-II.
The oil shales of the Green River formation.
Bull. Torrey bot. Cl. 60: 479-524.

EXPLANATION OF PLATES

Cherra formation. Palacobotanist. 15 (1-2):
72-86.
SaH, 5. C. D. (1967). Palynology of a Upper
Prarte 1

(All microphotographs x 500)

1. Cyathidites minor Couper; Reg. No. 32942,
Slide No. 5/8.

2. Stereisporites assamensts sp. nov., Holotype;
Reg. No. 32942, Slide No. 6/4.

3. Steveisporites psilatus Pflug, Reg. No. 2790,
Slide No. 1/4.

4. Buretisporites  (Hymenophyllumsporites)  del-
toidus Dettmann, Reg. No. 31702, Slide No. 2/8.
5. Lycopodiumsporites parviveticulatus Sah &

Dutta; Reg. No. 32991, Shde No. 23/2.

6. Cicatvicosisporites (Ceratopleris) macrocostatus
(Bakshi) comb. nov. Isotype, Reg. No. 2794, Slide
No. 1/3.

7. C (Ceratoplevis) macvocostatus (Bakshi) Comb.
nov., Reg. No. 2794, Slide No. 2/1.

8. Biretisporites triglobosus Sah & Dutta; Reg.
No. 32951, Slide No. 12/1.

9. Corvugatisporiles tevminalis sp. nov., Holotype;
Reg. No. 2792, Slide No. 2/25.

10. Alisporites sp., Reg. No. 2790, Slide No. 5/6.

11. Polypodiisporites oligocenicus sp. nov., Holo-
type, Reg. No. 31702, Shde No. 3/5.

12. Polypodiaceaesporites tevtiavus sp. nov., Holo-
type; Reg. No. 31702, Slide No. 4/1.

13. Polypodiisporites speciosus Sah;
31702, Shide No. 1/9.

14. P. speciosus Sah; Reg. No. 31702, Slide No.
1/5.
15. Schizaeoisporites digilatoides Potonié; Reg.
No. 31702, Slide No. 5/3.

16. Palmaepollenites eocenicus {Biswas) Sah and
Dutta; Reg. No. 32936A, Slide No. 9/6.

17. P. eocenicus (Biswas) Sah & Dutta; Reg. No.
31702, Slide No. 3/1.

18. Monolites mawhmaensis Sah & Dutta; Reg.
No. 32955, Slide No. 1/3.

19. Palmaepollenites communis Sah
Reg. No. 32991, Slide No. 1/11.

20. Retialetes dubius sp. nov., Holotype; Reg. No.
2791, Slide No. 3/1.

21. Schizosporis crassitmurys Sah & Dutta; Reg.
No. 32951, Slide No. 21/1.

22. Retialetes emendatus Sah & Dutta, Reg. No.
32991, Slide No. 2/2.

Reg. No.

& Dutta;
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23. Podocaypidites microreticuloidatus Cookson;
Reg. No. 2790, Slide No. 2/2.

24.  Monosulciles (Araceaepites) wodehousei (Bis-

was) Sah & Dutta; Reg. No. 32951, Slide

No. 1/3.

25. M. (Colomsioideaep/ites) brevispinosus (Biswas)
Sah & Dutta, Reg. No. 32942, Slide No.
3/13.

26. M. (Colocasioideacpites) vavispinosus Sah &

Dutta, Reg. No. 32942, Slide No. 3/3.

Prate 2

(All microphotographs x 1000 except where stated
otherwise)

1. Retipilonapites cenozoicus Sah; Reg. No. 2792,
Slide No. 1/1.

2. Tyicolpites levis Sah & Dutta; Reg. No. 32951,
Slide No. 9/1.

3. Cupiliferoidaepolieniies liblavensis
Reg. No. 31702, Slide No. 3/1.

4. Polygalacidites clarus Sah & Dutta; Reg. No.
32951, Shide No. 10/2.

5. llexpollenites ornus sp. nov., Holotype; Reg.
No. 2790, Slide No. 5/1.

6. Talistipiles mundus sp. nov. Holotype; Reg.
No. 31702, Slide No. 6/1.

7. Tetracolporites longicolpus sp. nov., Holotvpe;
Reg. No. 31702, Slide No. 1/9.

Thomson;
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liblavensis Thomson;

8. Cupiliferoidaepolicniles
Reg. No. 31702, Shide No. 2/3.

9. Nyassapollenites barooahii sp. nov., Holotype;
Reg. No. 2790, Slide No. 5/2.

10. Rhoipities nutidus sp. nov., Holotype; Reg.
No. 2790, Slide No. 3/6.

11. Polycolpites cooksonii Sah & Dutta, Reg. No.
32951, Slide No. 4/1.

12. Bombacacidites assamicus sp. nov., Holotype,
Reg. No. 2790, Slide No. 1/4.

13. Triporopolleniies vimalii Sah & Dutta, Reg.
No. 32937, Slide No. 4/13, x 500.

14. Tetracolporites paucus sp. nov.,
Reg. No. 31702, Slide No. 3/2; > 500.

15. Favitricolporites complex sp. nov., Holotype;
Reg. No. 31702, Slide No. 1/13; x 500.

16. Tetracolporites onagraceoides sp. nov., Holo-
type, Reg. No. 31702, Slide No. 3/4; x 500.

17. Anracolosidites luteoides Cookson & Pike Reg.
No. 31702, Slide No. 2/6.

18. Triorifes communis Sah & Dutta, Reg. No.
32991, Slide No. 20/1.

Holotypc;

19. Polyporina globosa Sah; Reg. No. 32940,
Slide No. 2/5.
20. Polyporina excellens sp. mnov., Holotype;

Reg. No. 31702, Slide No. 2/1.

21. Graminidites assamicus sp. nov., Holotype;
Reg. No. 31702, Slide No. 2/2.

22. Polygonacidities frequens gen et sp.
Holotype; Reg. No. 2792, Slide No. 3/6.

23. P. frequens sp. nov., Isotype: Reg. No. 2792,
slide No. 1/30.

nov.,



