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ABSTRACT

The present paper deals with the spores and
pollen grains recovered from the various geological
sections of the Tura Formation exposed in Garo
Hills. The palynological assemblage comprises 88
species assignable to 51 genera. Out of these, 12
species belonging to 9 genera are new. The assem
blage is dominated by angiosperms comprising
monocolpate, dicolpate, tricolpate, tricolporate
polycolpate, polycolporate, monoporate, triporate
and panporate pollen. Pteridophytic spores are
less in number.

INTRODUCTION

TURA Formation comprises a significant rock unit in the Tertiary
succession of the Garo Hills. It

has been deposited on the eroded platform
of Pre-Cambrian granites and gneisses and
is successively overlain by Siju Limestone
Formation. Sandstones, shales, mottled
clays and coal are the principal rock types
of this formation. They contain a very
rich assemblage of plant microfossils.
Detailed geology of Tura Formation has
already been described in the first part of
this paper. The present part deals with
the systematic palynology of spores and
pollen recovered from the various geological
sections of this formation.

Fifteen or twenty grams of material was
kept in commercial nitric acid (40%) for
one day followed by a treatment of KOH
solution (3%) for 30 minutes. The material
was washed several times and dried on the
coverglass by polyvenyl alcohol and finally
mounted in bionaI. The unused material
and slides have been preserved at the re
pository of the Museum, Birbal Sahni Insti
tute of Palaeobotany, Lucknow. The spores
and pollen grains reported have been treated
under the morphographic system of Potonie
(1956, 1958 & 1960).

DESCRIPTIVE PALYNOLOGY

Anteturma - SPORITES H. Potonie
Turma - TRlLETES (Reinsch) Potonie &

Kremp, 1954
Subturma - AZONOTRlLETES Luber,

1935
Infraturma -LAEVIGATI (Bennie &

Kidston) Potonie, 1956

Genus - Dandotiaspora Sah, Kar & Singh,
1971

Type Species - Dandotiaspora (Psilatri
letes) dilata (Mathur) Sah, Kar & Singh,
1971.

Dandotiaspora dilata Sah, Kar & Singh
1971

Dandotiaspora plicata (Sah & Kar) Sah,
Kar & Singh, 1971

Dandotiaspora telonata Sah, Kar & Singh,
1971

Dandotiaspora densicorpa Sah, Kar &
Singh, 1971

Dandotiaspora pseudoauriculata Sah, Kar
& Singh, 1971

Genus - Deltoidospora emend. Potonie, 1956

Type Species - Deltoidospora hallii Miner,
1935.

Deltoidospora plicata sp. novo

PI. 1, figs. 1, 5

Holotype - PI. 1, fig. 5, size 52 fL, slide
no. 4874.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - Spores triangular, trilete,
rays associated with narrow folds on distal
side. Exine laevigate.

Description - Spores 25-52 fL generally
triangular, apices ± acutely rounded, inter-
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apical margins straight to slightly concave.
Trilete rays mostly distinct, extending from
2/3-3/4 spore radius, commissures .well re
cognisable. Well developed folds on distal
side just opposite the trilete rays, simula
ting well developed broad rays.

Comparison - The present species is
distinguishable from all the known species
of Deltoidospora by its well developed distal
folds opposite the trilete rays.

Genus - Cyathidites Couper, 1953

Type Species - Cyathiditos australis Couper
1953

Cyathidites minor Couper, 1953

PI. 1. fig. 2

1962 - Leiotriletes dehiscenci Baksi, p. 16,
pI. 1, fig. 1.

Description - Spore mostly subtriangular,
40 fL, apices broadly rounded, inter-apical
margin straight to slightly convex. Trilete
rays slightly raised, uniformly broad, ex
tending 2/3 spore radius. Exine 2-2·5 fL

thick, laevigate.
Remarks - Leiotriletes dehiscenci Baksi

(1962) from the Simsang River section,
Garo Hills, Asoam is similar to the present
species in shape and also in size range.

Genus - Stereisporites Pflug, 1953

Type Species - Stereisporites megaste
reoides Pflug, 1953.

Stereisporites psilatus (Ross) Pflug, 1953

PI. 1, fig. 13

Remarks - Spore triangular to subtrian
gular, 56 fL, apices rounded, inter-apical
margin straight to slightly concave. Trilete
rays extending up to 3/4 radius. Exine
up to 1·5 fL thick, laevigate.

Stereisporites sp.

PI. 1. fig. 3

Description - Spore triangular, 44fL, apices
bluntly rounded, inter-apical margin ±
straight. Trilete rays extending 1/2 radius.
Exine about 1·5 fL thick, laevigate, folded

at margin, incipient thickening of the exine
simulating inner body traceable.

Comparison - Stereisporites psilatus (Ross)
Pflug (1953) resembles the present specimen
in shape and size range, the latter is, how
ever, distinguishable by the presence of an
inner body like thickening.

Genus - Leiotriletes Naumova ex Potonie &
Kremp,1954

Type Species - Leiotriletes sphaerotrian
gulus (Loose) Potonie & Kremp, 1954.

Leiotriletes punctatus sp. novo

PI. 1. figs. 4, 9, 10

Holotype - PI. 1, flg. 10, size 50 fL, slide
no. 3675.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - spores triangular to subtri
angular, trilete, 45-60 fL, exine laevigate,
intrapunctate in inter-radial areas.

Description - Snores generally subtrian
gular with very broad apices and slightly
convex, interapical margin. Trilete rays
closed or open, extending up to 2/3 radius.
Exine up to 2 fL thick, intrapunctate
structure in the inter-rarlial areas generally
very distinct.

Comparison - Leiotriletes /{aroensis Baksi
(1962) and L. dwarfii Baksi (1962) resemble
the present species in shape and size range.
The present species is, however, distin
guished by its distinct intrapunctate struc
ture in the inter-radial areas.

Genus - Lygodiumsporites Potonie, Thom
son and Thiergart emend Potonie, 1956

Type Species - Lygodiumsporites (Punc
tatisporites) adriennis Potonie, Thomson &
Thiergart 1950.

Lygodiumsporites eocenicus Dutta & Sah,
1970

PI. 1, fig. 27

Remarks - Spores subtriangular to sub
circular, 60-90 fL. Trilete, rays well deve
loped, closed or open, extending 2/3 radius.
Exine psilate or intra-structured,
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Genus - Todisporites Couper, 1958

Type Species ~ Todisporites major Couper,
1958.

Todisporites sp.

PI. 1, fig. 25

Description ~ Spores subcircular to
circular, 100-112 !Jo. Trilete, rays short,
lips broad, extending less than 1/4 spore
radius. Exine laevigate, sometimes very
weakly intrastructured.

Comparison ~ Todisporites kutchensis Sah
& Kar (1969) is comparable to the present
species in shape and size range; the present
species is, however, distinguished by its
broad rays which do not extend more than
1/4 radius. T. crassus Sukh-Dev (1959)
is distinguishable from the present species
by the extension of trilete rays up to the
margin.

Genus - Gleicheniidites Ross emend Delcourt
8t Sprumont, 1955

Type Species ~ Gleicheniidites senomcus
Ross, 1949.

Gleicheniidites sp.

PI. 1, fig. 22

Description ~ Spore subhiangular, 60 !Jo,

apices broadly rounded, inter-apical margin
± convex. Trilete rays extending 3/4
radius. Exine about 2 !Jo thick, laevigate,
inter-radial area intra punctate. Exine
distally thickened at each inter-radial area.

Comparison ~ Gleicheniidites senonicus,
Ross (1949) is smaller in size range and has
no intrapunctate exine in the inter-radial
area (Singh, 1964). Gleicheniidites sp. des
cribed by Sah and Kar (1969) resembles
the present specimen in shape, but is much
smaller in size. Gleicheniidites indicus
Singh, Srivastava & Roy (1964) is smaller
in size and has laevigate exine.

Genus - Biretisporites Delcourt 8t Sprumont
emend Delcourt, Dettmann 8t Hughes, 1963

Biretisporites sp.
PI. 1, fig. 6

Description ~ Spore subcircular, 48 !Jo,

trilete rays well developed, extending up
to three-fourths. Exine 1·5 !Jo thick, laevi
gate.

Comparison ~ Biretisporites bellus Sah
& Kar (1969) closely resembles the present
species in size and prominent trilete rays,
latter is, however, distinguished by its sub
circular shape and the extension of trilete
up to 3/4 radius. B. convexus Sah & Kar
(1969) is more or less subtriangular and the
trilete rays are comparatively well developed
than the present species.

Infraturma ~ APICULATI (Bennie & Kid
ston) Potonie, 1956

Genus - Osmundacidites Couper, 1953

Type Species ~ Osmundacidites wellmanii
Couper, 1953.

Osmundacidites sp.

PI. 1, fig. 8

Description ~ Spore sub circular, 35 [.t,
trilete distinct, rays unequal, reaching more
than 1/2 spore radius. Exine 1-1·5 [.t thick,
granulose, grana closely placed up to 1 [.t

high.
Comparison ~ Osmundacidites kutchensis

Sah & Kar (1969) closely approximate
the present species in shape and size range;
but the former is distinguished by its
sparsely placed grana. O. wellmanii Couper
(1953) resembles the present species in
closely placed sculptural elements, but is
differentiated by its trilete rays which extend
almost up to margin.

Infraturma~MURONATI Potonie &

Kremp, 1954

Genus - Lycopodiumsporites Thiergart, 1938

Type Species ~ Biretisporites
Delcourt & Sprumont, 1955.

potonaei Type Species ~ Lycopodiumsporites agathoe
cus (Potonie) Thiergart, 1938.
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Lycopodiumsporites palaeocenicus Dutta &
Sah, 1970

PI. 1, figs. 11, 12, 16, 18

Description - Spores triangular to round
ly triangular, 35-60 fl., apices broadly
rounded, inter-apical sides slightly convex.
Trilete distinct, long and straight, some
times reaching the equator, often provided
with folds. Exine more than 1 fl. thick,
reticulate, muri thin, usually projecting
outside the equator due to lateral pressing;
lumina irregular to polygonal in shape, ±
2 fl. across.

Remarks - The spores assignable to the
present species are sometimes folded in the
inter-radial area. The spores described as
Reticulatisporites sp. by Ghosh (1969) are
also assignable to L. palaeocenicus. Some
of the spores show a perine layer.

Lycopodiumsporites speciosus Dutta & Sah,
1970

PI. 1, figs. 7, 15, 23

Description - Spores triangular, 40-50 fl.,

apices rounded, inter-apical margin straight
to convex. Trilete rays mostly extending
up to equator. Exine 2-4 fl. thick, proxi
mally laevigate, distally foveoreticulate,
reticulum formed of small meshes, lumina
circular and deep.

Remarks - The suecimens described as
Stenozonotriletes kaufmanii by Biswas (1962)
and also by Ghosh (1969) from the Tertiary
sediments of Garo Hills are perhaps also
assignable to the present species. It may
be mentioned here that Stenozonotriletes

was instituted to accommodate cingulate
subcircular spores. The Garo Hills speci
mens do not show any definite cingulum;
in some specimens though, due to the
thickness of the exine, they may have a
pseudocingulate appearance.

Lycopodiumsporites sp.
PI. 1, fig. 19

Description - Spore subtriangular, 45 fl.,

apices rounded, inter-apical margin ±
convex. Trilete rays extending 2/3 radius.
Exine up to 2·5 fl. thick, laevigate on
proximal side, distally muri strongly built
forming irregular reticulUm.

Comparison - Lycopodiumsporites palaeo
cenicus Dutta & Sah (1970) closely resembles
the present specimen in shape, size and
nature of ornamentation; but the latter
is distinguished by its strongly built muri
forming an irregular reticulum

Genus - Foveotriletes v.d. Hammen Potonie,
1956

Type Species - Foveotriletes scrobiculatus
(v.d. Hammen) Potonie, 1956.

Fov8otriletes pachyexinoS1tS Dutta & Sah,
1970

Genus - Reticulatisporites Ibrahim ex Potonie
& Kremp, 1954

Type Species - Reticulatisporites parvo
granulatus Potonie & Kremp, 1954.

Reticulatisporites incompositus Dutta &
Sah, 1970

Genus - Sestrosporites Dettmann, 1963

Type Species - Sestrosporites irregulatus
(Couper) Dettmann, 1963.

Sestrosporites dettmannii Dutta & Sah,
1970

Genus - Cicatricosisporites Potonie &
Gelletich, 1933

Type Species - Cicatricosisporites dorogell
sis Potonie & Gelletich, 1933.
Cicatricosisporites macrocostatus (Baksi) Sah

& Dutta, 1968

PI. 1, fig. 21

Description - Spores subtriangular in
proximodistal view, 40-80 fl., apices broadly
rounded, inter-apical margin convex. Trilete
rays extending up to 3/4 spore radius. Exine
2-3 fl., thick proximally laevigate, distally
ridged. Ridges well developed, regular.

Remarks - Cicatricosisporites macrocosta
tus described by Sah & Dutta (1969) from
the Tertiary of Assam has somewhat ill
developed irregular ridees.

Subturma - ZONOTRILETES Waltz, 1935
Infraturma -CINGULATI Potonie & Klaus,

1954
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Genus - Lycospora Schopf, Wilson & Bental1,
1944

Type Species - Lycospora micropapillata
(Wilson & Cae) Schopf, Wilson & Bentall,
1944.

Lycospora sp.

PI. 1, figs. 14, 17, 20

Description - Spores cingulate, 35-60 fL,
triangular to subtriangular, apices broadly
rounded, inter-apical margin straight to
convex. Exine proximally laevigate, distally
verrucose or irregularly reticulate.

Comparison - The present species is diffe
rentiated by other known species of
Lycospora by its verrucose to irregularly
meshed reticulum on the distal surface.

Turma - MONOLETES Ibrahim, 1933
Subturma - AZONOMONOLETES Luber,

1955
Infraturma - LAVIGATOMONOLETI

Dybova & Jachovicz, 1957

Genus - Laevigatosporites Ibrahim, 1933

Type Species - Laevigatosporites vulgaris
(Ibrahim) Potonie & Kremp, 1956.

Laevigatosporites lakimsis Sah & Kar, 1969

Genus - Monolites Erdtman et Potonie, 1956

Type Species - Monolites major (Cookson)
Potonie, 1956.
Monolites mawkmaensis Sah & Dutta, 1966

Monolites sp.
PI. 1, fig. 24

Description - Spore oval, 68 fL. MOll,olete
strongly built, lip uniformly broad, extend
ing 3{4 longer axis. Exine 2·5 fL thick,
laevigate.

Comparison - Monolites mawkmaensis Sah
& Dutta (1966) is distinguished from the
present specimen by thinner exine and
small size range. ]'v[onolites sp. described
by Sah and Kar (1969) closely resembles
the present specimen in size and thickness
of the exine.

Monolites sp. d. M. discordatus Pflug, 1953
PI. 1, fig. 26

Description - Spore more or less subcir
cular, 75 fL. Monolete ill-developed, extend
ing less than 1{2of longer axis. Exine 1 fL

thick and laevigate.

Infraturma - SCULPTATOMONOLETI
Dybova & Jachovicz, 1957

Genus - Polypodiisporites Potonie, 1934

Type Species - Polypodiisporites favus
(Potonie) Potome, 1934.

Polypodiispor£tes speciosus Sah, 1967
Polypodiisporites oligocenicus Sah & Dutta,

1968

Genus - Schizaeoisporites (Potonil~) Potonie,
1960

Type Species - Schizaeoisporites eocaeni
cus (Selling) Potonie, 1956.

Schizaeoisporites digitatoides (Cookson)
Potonie, 1960

Anteturma - POLLENITES R. Potonie,
1931

Turma - SACCITES Erdtman, 1947
Subturma - DISACCITES COJkson, 1947
Infraturma - PODOCARPODITI Potonie,

Thomson & Thiergart, 1950

Genus - Podocarpidites' Cookson emend
Potonie, 1958

Type Species - Podocarpidites ellipticus
Cookson, 1947.

Podocarpidites sp.

PI. 2, fig. 46

Descr·iption - Pollen grains bisaccate,
bilaterally symmetrical, 80-90X 60-40 fL.

Central body indistinct, probably vertically
oval. Proximal attachment of sacci equa
torial, distal attachment closely placed,
hardly leaving any space for sulcus. Sacci
subspherical, coarsely reticulate.

Comparison - Podocarpidites khasiensis
Dutta & Sah (1970) resembles closely to
the present specimens in size range, but is
distinguished by its boat-shaped sulcus.
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Turma - ALETES Ibrahim, 1933
Subturma - AZON ALETES (Luber)

Potonie & Kremp, 1954
Infraturma - SUBPILONAPITI (Erdt

man) Vimal, 1952

Genus - Retipilonapites Ramanujam, 1966

Type Species - Retipilonapites arcotense
Ramanujam, 1966. .

Retipilonapites arcotense Ramanu] am, 1966

RetipilO1~apites sp.
PI. 2, fig. 4S

Description - Pollen grain subcircular,
60 [L, nonaperturate. Sculptured with pila
cum bacula, 3-4 [L long, 1·5-2·5 (1. broad;
closely placed, providing pseudoreticulate
appearance. . .

Comparison - The present specIes IS
distinguished from Retipilonapites arcotense
Ramanujam (1966) in having pila cum
bacula as exine sculpture.

Genus - Laricoidites Potonie' Thomson &
Thiergart, 1950

Type Species - Laricoidites magnus Poto
nie Thomson & Thiergart, 1950.

Laricoidites magnus Potonie, Thomson &
Thiergart, 1950

Laricoidites sp.
PI. 2, fig. 44

Description - Pollen grain subc~rcular to
circular, 60 (1., nonaperturate. EXIne mod~
rately thick, stratification not clear, laevI
gate, with a distinct peripheral f?ld.

Comparison - The present. gram appro
ximates Laricoidites magnus In shape and
size as well as in the organisation of secondary
foldings, but differ in possessing only one
peripheral fold instead of many small
secondary folds.

Infraturma -RETICULONAPITI (Erdt
man) Vimal, 1952

Genus - Assamialetes Singh, 1975

Type Species - Assamialetes (Retialetes)
emendatus (Sah & Dutta) Singh, 1975).

Assamialetes sp.

PI. 2, fig. 28

Description - Pollen grain circular, 48
(1., zonisulcate, sulcus not distinct. Exine
2-2· 5 [L thick, stratification not clear, surface
ornamentation micrareticulate.

Comparison - The present specimen
differs fram Assamialetes emendatus Singh
(1975) by its much smaller size and fine
reticulation.

Turma -PLICATES (Naumova) Potonie,
1960

Subturma - MONOCOLPATES Iversen &
Trael-Smith, 1950

Infraturma - RETECTINES (Malawkina)
Potonie, 1958

Genus - Couperipollis Venkataehala & Kar,
1969

Type Species - CouperipoUis perspinosus
(Couper) Venkatachala & Kar, 1969.

CouperipoUis perspinosus (Couper) Ven
katachala & Kar, 1969

CouperipoUis rarispinosus (Sah & Dutta)
Venkatachala & Kar, 1969

PI. 2, figs. 33, 39

Remarks - Pollen grain mostly subcir
cular, sometimes broadly oval, monocolpate,
colpus distinct or indistinct, extending from
one end to other. Exine 1·5-2·5 [L thick,
sometimes irregularly folded. Sculptured
with bulbous spines, spines sparsely placed,
3-8 [L apart.

Couperipoltis brevispinosus (Biswas)
Venkatachala & Kar, 1969

PI. 2, fig. 42

Remarks - Pollen grains subcircular to
circular, 30-40 (1.. Colpus distinct or in
distinct, extending from one end to other.
Exine up to 2 [L thick, spinose, spines 3-5 (1.

long, mostly with bulbous base and pointed
tips, closely placed and evenly distributed.

CouperipoUis wodehousei (Biswas) Venkata
ehala & Kar, 1969

CouperipoUis sp. d. C. wodehousei (Biswas)
Venkatachala & Kar, 1969

PI. 2, figs. 29, 30
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Description - Pollen grain,s subcircular,
45-55 {L. Monocolpate, colpus exten,ding
from end to end, sometimes indistinct.
Exine 1-2 {L thick, spinose, inter-spinal space
laevigate to slightly granulose.

Couperipollis duttae sp. novo

P. 2, figs. 31, 36

1970 - Monosutcites sp. Dutta & Sah, p.
25, pl. 5, fig. 3.

Hototype - Pl. 2, fig. 31, size 70 {L, slide
no. 3666.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - Pollen grains oval to ellip
tical. Monocolpate, colpus extending from
end to end, associated with fold on either
side. Exine very sparsely spinose, inter
spinal space granulose.

Description - Pollen grains mostly oval
with equally broad roun,ded ends, 58-70 {L.

Colpus mostly indistinct, well developed
folds on each side of the colpus, sometimes
overlapping each other. Exine up to 2 {L

thick, spines delicate, 2-4 {L long, 8-12 {L

apart. Inter-spinal grana well developed,
about 1 {L high, closely placed.

Comparison - Coupe.ripollis perspinosus
(Couper) Venkatachala & Kar (1969) closely
resembles the present species in shape and
distribution of the spines. The present
species is, however, distinguishable by the
presence of folds on each side of the colpus,
and granular exine in between the
spines. C. rarispinosus Venkatachala &
Kar (1969) is mostly subciicular in shape.
C. brevispinosus (Biswas) Venkatachala &
Kar (1969) besides being subcircular to
circular in shape also has not closely placed
spines.

Derivation of Name - After Dr. S. K.
Dutta, Dibrugarh University, Dibrugarh,
Assam.

Couperipollis ovatus sp. novo

P. 2, figs. 34, 35

Holotype - PI. 2, fig. 34, size 30 {L, slide
no. 3731.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - Pollen grains oval, 30-38 {L.

Monocolpate, colpus. extending from end
to end. Exine spinose, spine sparsely distri
buted, 6-12 {L long, inter-spinal space laevi
gate.

Description - Pollen grains mostly with
equally broad lateral ends. Colpus distinct
or indistinct. Uniformly broad or slightly
constricted. Spines straight or slightly bent
with pointed tips, 5-10 {L apart.

Comparison - Couperipollis duttae sp.
novo is distinguished trom the present,
specimens by its larger size and granulose
inter-spinal space, C. rarispinosus (Sah &
Dutta) Venkatachala & Kar (1969) and
C. perspinosus (Couper) Venkatachala &
Kar (1969) differ from the present species
in having comparatively short spine.

Couperipollis sp. 1

PI. 2, figs. 32, 37, 38

Description - Pollen grains large, oval
to subcircular, 50-70 fL. Monosulcate, sulcus
long, widely open, usually indistinct due
to spinose exine ornamentation. Spines
with bulbous base and long pointed apices.

Comparison - Although present grains
show a superficial resemblance with Coupe
rip ollis sp. d. C. wodehousei, but differ in
having a wide sulcus.

Couperipollis sp. 2

Pl, 2, figs. 40, 43

Description - Pollen grains quite large,
oval to elliptical in shape, 80-100 {L. Mono
sulcate, suclus long, usually close, ex
tending end to end. Exine ornamentation
spinose, spines short and conical, measuring
2-3 {L long.

Comparison - The present grains show
a superficial resemblance with Monocolpites
ellii van der Hammen (1954) but due to
lack of a published description of the species,
a definite comparison is not possible.

Genus - Liliacidites Couper, 1953

Type Species - Liliacidites kaitangataensis
Couper, 1953
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Liliacidites intermedius Couper, 1953
Liliacidites microreticulatus Dutta & Sah,

1970

Liliacidites giganticus sp. novo

PI. 3, figs. 54-56

Holotype - PI. 3, fig. 55, size 140 [L, slide
no. 3655.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis-Pollen grains oval to elliptical,
100-145 [L. Monosulcate, sulcus extending
end to end. Exine pitted to retibaculate.

Description - Pollen grains with broad
or pointed lateral ends. Sulcus distinct
or indistinct, uniformly broad or boat
shaped. Exine 2-3·5 [L thiclc Sexine as
thick as nexine, bacula well developed,
retibaculate patern sometimes strongly
built, lumina shallow.

Comparison - The present species is
distinguished from all the known species
of the genus by its very large size.

Liliacidites major sp. novo

PI. 3, figs. 51-53

Holotype - PI. 3, fig. 51, size 100 [L, slide
no. 4874.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diaanosis - Pollen grains oval, 78-100
Mono;uclate, sulcus distinct to indistinct,
Exine pitted to retibaculate.

Description - Pollen grains mostly oval
with unequally broad lateral ends. Sulcus
mostly extending from pole to pole, uni
formly broad or constricted at one pole.
Exine 2-3 fL thick, sexine as thick as nexine.
Exine apparently pitted with baculaI' heads.
In some specimens bacula interwoven to
gether to form a retibaculate pattern.

Comparison - Uliacidites microreticulatus
Dutta & Sah (1970) is comparable to the
present species in its shape, size range and
broad sulcus but the latter is distin
guished by its retibaculate exine. L. ellip
ticus Venkatachala & Kar (1969) and L.
baculatus Venkatachala & Kar (1969) are
much smaller in size than the present species.

Infraturma - MONOPTYCHES (Naumova)
Potonie, 1958

Genus - PlIlmaepolienites Potonie, 1951

Type Species - Palmaepollenites tranquilus
Potonie, 1951.

Palmaepollmites communis Sah & Dutta,
1966

Palmaepollenites eoceniws Sah & Dutta,
1966

Genus - P{llmidites Chitaley ex Couper, 1953

Type Species-Palmidites maximus Couper,
1953.

Palmidites maximus Couper, 1953

Palmidites plicatus sp. novo

PI. 3, figs. 47-50

Holotype - PI. 3, fig. 50, size 120 fL, slide
no. 4715.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - Pollen grains oval to ellip
tical, 98-120 fL. Monocolpate, colpus
generally extending from end to end, as
sociated with folds on each side. Exine
laevigate.

Description -" Pollen grains mostly with
pointed lateral ends. Monocolpate, colpus
generally dis; inct, sometimes indistinc t due
to overlapping of the associated folds.
Folds well developed, extend;ng throughout
the colpus. Exine 1-2 11.. thick, laevigate,
some1imes sliv,htly intrastructured.

Comparison - Palmidites maximus Chitaley
ex Couper (1953) is comparable to present
species in shape, but the later is distinguished
by its higher size and association of folds
along the colpus.

Palmidites assamicus sp. novo

PI. 4, figs. 74, 76

Holotype - PI. 4, fig. 74, size 60 fL, slide
no. 4904.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.
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Diagnosis ~ Pollen grains oval, 55-65 {J-.

Monocolpate, colpus very broad. Exine
laevigate.

Description ~ Pollen grains mostly with
equally rounded lateral ends. Monocolpate,
colpus distinct, extenG.ing from end to end,
15-25 {J-, broad. Exine 1-2 {J- thick, some
times weakly intrastructure.

Comparison ~ Palmidites maximus Couper
(1953) is comparable to the present species
in shape and extension of colpus from one
end to the other. The former is, however,
distinguished by its bigger size range.

Infraturma ~ SPHAEROZONISULCATES
Venkatachala & Kar, 1969

Genus - Proxapertites v.d. Hammen, 1956

Type Species ~ Proxapertites operculatus
v.d. Hammen, 1956.

Proxapertites crassimurus (Sah & Dutta)
Singh, 1975

Proxapertites granulatus sp. novo

PI. 4, figs. 64, 65, 68

Holotype ~ Pi. 4, fig. 64, size 44 [1., slide
no. 4719.

Type Locality ~ Nongwal Bibra, Garo
Hills, Assam.

Diagnosis ~ Pollen grains subcircular to
circular, 46-50 {J-, zonisulcate. Exine granu
lose.

Description ~ Pollen grains mostly sub
circular or broadly oval. Sulcus mostly
distinct sometime indistinct, parallel to
margin. Sulcus continuous or discontinu
ous at one or two places. Exine up to 2 {J

thick, granulose grana up to 1 [1. high, closely
placed and uniformly distributed.

Comparison ~ The present species closely
resembles Proxapertites assamicus (Sah &
Dutta) Singh, 1975 in size range, shape and
zonisulcate condition. It is, however,
distinguished by its granulose exine. P.
marginatus (Venkatachala & Kar) Singh,
1975 and P. crassimurus (Sah & DuUa)
Singh, 1975 are both reticulate species.

Subturma ~ TRYPTYCHES (Naumova)
Potonie, 1960

Genus - Tricolpites Erdtman ex Couper, 1953

Lectotype ~ Tricolpites reticulatus Cook
son, 1947 designated by Couper (1953).

Remarks ~ Erdtman (1947) suggested an
artificial system of classification of fossil and
recent pollen grains and spores. He groups
the pollen types in thirteen groups and,
within each group, he suggested the names
of the pollen, but only for discussion of
questions of classifications and not for
codification in nomenclature. For example,
type group 6 (colpate) he suggested that
the names of the pollen should be according
to the number ot the colpi, e.g. Tricolpites.
Erdtman does not circumscribe the taxon,
hence Tricolpites can not be considered as
generic name proposed by him.

Cookson (1947) described two new species
under the name Tricolpites. But she does
not refer the name Tricolpites to Erdtman.
At the same time she also does not mention
if Tricolpites is to be considered as a new
genus created by her. Couper (1953) for
the first time considers Tricolpites as a form
genus and gives diagnosis and a type species.
Potonie (1960, p. 93) gives a diagnosis for
the genus Tricolpites which is at variance
with that given by Couper (1953) and it
precludes some of the species described by
Couper under this genus. Therefore, in the
present paper Couper's diagnosis has been
followed.

Tricolpites levis Sah & Dutta, 1966

Tricolpites sp.

PI. 4, figs. 72, 77

Description ~ Pollen grains oval to ellip
tical in the equatorial view. Tricolpate,
colpi long, extending from one end to other.
Exine about 3 {J- thick, reticulate.

Comparison ~ Tricolpites alveolatus Couper
(1953) is distinguished from the present
species by pilate sculptural elements. T.
waimumuensis Couper (1953) has clavate
or baculate sculptural elements.

Genus - Stephanocolpites v.d. Hammen
emend Potonie', 1960

Type Species - Stephanocolpites costatus
v.d. Hammen, 1954.
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Stephanocolpites jlavat'Us Yenkatachala
& Kar, 1969
PI. 4, fig. 82

Remarks - Pollen grain ± subcircular,
36 [.I.. Tetracolpate, colpi, short, never
reaching more than 1{2pollen radius. Exine
about 2 [.I. thick, laevigate.

Stephanocolpites sp. d. S. arcotense
Ramanujam, 1966
PI. 4, figs. 73, 75

Remarks - Pollen grains ± subcircular.
Tetracolpate, colpi wide and funnel shaped.
Mesocolpate region wide, straight to slightly
convex. Exine about 2 [.I. thick, granulose,
grana about 1 [.I. high, closely placed, evenly
distributed.

Remarks - Pollen grains circular, 25-36 [.I..

Polycolpate, colpi narrow, deep, extend
ing about 1{2 pollen rQ.dius. Exine up to
2 [.I. thick, well differentiated into sexine
and nexine, laevigate to finely granulose.

Polycolpites specios'Us Dutta & Sah 1970,

PI. 4, fig. 83

Infraturma - PROLATI Ercltman, 1943

Genus - Lakiapollis Venkatachala & Kar,
1969

Type Species - Lakiapollis ovat'Us Yenka
tachala & Kar, 1969.

Lakiapollis ovat'Us Yenkatachala & Kar,
1969

Lakiapollis matanamadhensis Yenkataehala
& Kar, 1969

Genus - Polycolpites Couper, 1953

Polycolpites cooksonii Sah & Dutta, 1966
PI. 4, fig. 79

Stephanocolpites tertiarus sp. novo
PI. 4, figs. 69, 78

Holotype - Pi. 4, fig. 87, size 60 [.I., slide
no. 3671.

Locality - Damalgiri, Garo Hills, Assam,
Diagnosis - Pollen grains subcircular.

45-60 [.I.. Tetracolpate, colpi short, exine
3-6 [.I. thick, retipilate.

Description - Pollen grains mostly sub
circular, sometimes oval or squarish, marbin
even, or slightly constricted due to apertural
openings. Colpi not reaching up to poles,
narrow, sometimes closed, mesocolpia region
broad. Nexine thicker than sexine. Mostly
retipilate. Meshes thick, lumina shallow.

Comparison - Stephanocolpites jlavat'Us
Yenkatachala & Kar (1969) is comparable
in general organisation but is distinguished
by its granulose exine. S. arcotense Ram~
nujam (1966) has long funnel-shaped colpl.
S. nadham'Unii Yenkatachala & Kar (1969)
approximates the present species in thick
exine, but is distinguished by its granulose
ornamentation.

Type Species - Polycolpites
Couper, 1953.

clavatus

Genus - Verrucolporites Sah & Kar, 1970

Type Species - Verrucolporites verr'Uc'Us
Sah & Kar, 1970.

VerrucoZporites verr'Uclts Sah & Kar, 1970

Genus - Bornbacacidites Couper, 1960

Type Species - Bombacacidites bombaxoides
Couper, 1960.

Bombacacidites clarus Sah, 1967

Genus - Rhoipites Wodehouse, 1933

Type Species - Rhoipites bradleyi Wode
hous 1933.

d. Rhoipites sp.

PI. 4, fig. 71

DescriptioH - Pollen grain subtriangular,
40 [.I., with convex margins, tricolporate,
colpi short, colpi margin thin, pore ± dis
tinct. Exine 1·5 [.I. thick, laevigate.

Remarl~s - The present specimen shows
all the general characters of Rhoipites Wode
house (1933). It is, however, preserved
in polar view whereas the known, grains of
Rhoipites are mostly in equatorial view.
As such a comparison at specific level could
not be made.
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Genus - Meliapollis Sah & Kar, 1970

Type Species - Meliapollis ramanuJa1n~t
Sah & Kar, 1970.

M eliapollis ramanujamii Sah & Kar, 1970
Meliapollis minutus sp. novo

PI. 4, figs. 57, 63, 67

Holotype - PI. 4, fig. 9, size 36 [L, slide
no. 3755.

Type Locality - Nongwal Bibra, Garo
Hills, Assam.

Diagnosis - Pollen grains squarish to oval
28-35 [L. Tetracolporate, colpi small, pore
margin thickened. Exine ± laevigate.

Description. - Pollen grains mostly
squarish in outline, sometimes rhomboidal
or oval. Colpi not more than 10 [L long,
indistinct. Pore distinct, margin uniformly
thickened Exine about 2 [L thick, laevigate,
sometimes weakly infrastructured.

Comparison - Meliapollis ramanujamii
Sah & Kar (1970) is distinguished by its
subcircular shape and bigger size range.
M. raoi Sah & Kar (1970) and M. navalei
Sah & Kar (1970) have tricolporatc and
pentacolporate conditions respeeti vely.

Infraturma - SPHAEROIDATI Erdtman,
1943

Genus - Nyssapollenites Thiergart, 1937

Type Species - Nyssapollenites psettdo
cruciatus (Potonie) Thiergart, 1937.

Nyssapollelbites barooahii Sah & Dutta,
1968.

Genus - Favitricolporites Sah, 1967

Type Species - Favitricolporites eminens
Sah, 1967.

Favitricolporites complexus Sah & Dutta,
1968.

Genus - Margocolporites Ramanujam, 1966

Type Species - Margocolporites tSltkadae
Ramanujam, 1966.

Margocolporites tsukadae Ramanujam, 1966
Margocolporites complexum Ramanujam,

1966.
M argocolporites sitholeyi Ramanu jam,

1966.

Genus - Pa1clCOC{leSalpinaceaepites Biswas,
1962

Type Species - Palaeocaesalpinaceaepites
eocenicus Biswas, 1962.

Palaeocaesalpinaceaepites eocenicus Biswas,
1962

PI. 4, fig. 85

Remarks - Pollen grains ± subcircular,
60-80 !J.. Tricolporate colpi long, colpi
margin thickened, colpi membrane laevi
gate. Exine up to 2·5 [L thick, baculate,
bacula thicker, forming negative reticulum
in surface view.

Genus - Compositoipollenites Potonie, 1951

Type Species - Compositoipollenites rizo
phorus Potonie, 1951.

Compositoipollenites argutus Sah, 1967

Infraturma-OBLATI Erdtman, 1943

Genus - Symplocospollenites Potonie,
Thomson & Thiergart, 1950

Type Species-Symplocospollenites rotundus
Potonie, Thomson & Thiergart, 1950.

Symplocospollenites granulatus sp. novo

PI. 4, figs. 58, 59, 61

Holotype - PI. 4, fig. 61, size 24 [L, slide
no. 4721.

Type Locality - Nongwal Bibra, Garo
I-Iills, Assam.

Diagnosis - Pollen grains subcircular to
circular, 20-24 [L, 4-5 porate. Exine granu
lose.

Description - Pollen grains notched due
to pores. Pores inconspicuous, 3-5 [L long,
margin not thickened. Exine 1·5-2·5 [L

thick. Sexine as thick as nexine, granulose,
grana less than 2 [L high, not very densely
placed.

Comparison - Symplocospollenites rotundus
Potonie, Thomson & Thiergart (1950)
resembles in shape and si;r,e range but is
distinguished by its laevigate exine.

Remarks - According to Potonie et al.
(1950) there are ill-developed colpi in Sym
plocospollenites. In our specimens, however,
no colporate condition was observed.
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Genus - Ancolosidites Cookson & Pike,
1954

Turma - POROSES (Naumova) Potonie,
1960

Subturma - MONOPORIN ES Naumova,
1937

Genus - Graminidites Cookson, 1947

Type Species - Ancolosidites
Cookson & Pike, 1954.

A1~acolosidites sp.

lutoides

Type Species - Graminidites media
Cookson, 1947.
Graminidites sp. d. G. media Cookson, 1947

PI. 4, fig. 60

Remarl~s - Pollen grain subcircular, 30 (1..

Monoporate, pore margin slightly thickenei.
Exine 2-2·5 (1. thick, granulose to rugulose.

Subturma - TRIPORINES (Naumova)
Potonie, 1960

Genus - Triporopollenites Pflug emend
Potonie, 1960

Type Species - Triporopollenites coryloides
Pflug (in Thomson & pflug), 1953.

TriporopollMites vimalii, Sah & Dutta,
1966

Genus - Myrtaceidites Cookson & Pike
emend Potonie, 1960

Type Species - Myrtaceidites mesonesus
Cookson & Pike, 1954.

Myrtaceidites sl'.

PI. 4, fig. 66

Description - Pollen grain small, 30 (1.,

roundly triangular. Tricolporate, syncol
pate, colpi long, meeting at the poles
Exine 3-4 (1. thick, much thickened at sides
than at pores, sexine thicker than nexine,
surface ornamentation verrucose.

Comparison - The present specimen is
not comparable to any species described
under the genus due to its coarse ornamen
tation.

Genus - Triorites Erdtman ex Couper, 1953

Type Species - Triorites magnificus Cook
son, 1950 designated by Potonie (1960).

Triorites communis Sah & Dutta, 1966
Triorites bellus Sah & Kar, 1970

PI. 4, fig. 62

Descripti~n - Pollen grains subtriangular,
30-40.~. slx-porate, 3 pores dis1inctly seen,
rema~11lng ~ot clearly. discernible, pore
marpns ~lllckened. EXl11e 3-5 (1. thicl.;:,
Sexlne thIcker than nexine, intrabaculate.
. Remarlls - The present specimens being
Ill-preserved, all the pores are not distinct.
The general organisation is, however, com
parable to genus Anacolosidites Cookson
& Pike (1954).

Genus - Pseudonothofagidites Venkataehala
& Kar, 1969

Type Species - Pseudonothofaa idites J{ ut
chensis Venkatachala & Kar, 1969.

Pseudonothofagidites llutchensis Venkata
chala & Kar, 1969

Genus - Malvacearumpollis Nagy, 1962

Type Species - M alvacearumpollis bol101~
yensis Nagy, 1962

M alvacearumpollis sp.

PI. 4, fig. 86

Description - Pollen grain large, origin
ally subcircular but oval due to folding,
138 (1.. Panporate, pores well developed,
± circular, pore margin not appreciably
thi.ckened. E~ine with sparse but robustly
bUIlt warts, I11ter-wartal space of exine
granulose.

Comparison - The species resembles M.
africana Sah (1967) in shape, size and pan
porate conc1ition, but is distinguished in
having well developed warty processes all
over the exine.

Turma - jUGATES (Erdtman) Potonie,
1960

Subturma - TETRADITES Cookson,
1947
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Genus - Droseridites Cookson, 1947

Type Species - Droseridites spinosus
Cookson, 1947.

Droseridites parvus Dutta & Sah, 1970

POLLEN TVPE-1

PI. 4, fig. 70

Description - Pollen grain ± circular,
45 [L. Monocolporate, colpus provided with
three pores, pores almost circular, 4 [L

across, lalongate. Exine up to 2·5 [L thick,
stratification not distinct, surface sculpturing
granulose, grana closely placed, up to 1·5
[L hie-h.

POLLEN TVPE-2

PI. 4, fig. 80

Description - Pollen grain sub circular, 68
[L. Triporate, pores ± circular, 4-5 [L across.
Exine 3-3·5 [L thick, beset with many spinose
processes. Bulbous bases of spines sur
rounded by many baculate projections,
inter-spinal space granulose.

POLLEN TVPE-3

PI. 4, fig. 84

Description - Pollen grain broken, 65
[L, pannorate, pores distinct, margin not
appreciably thickened. Exine spinose, spines
6-10 fl. long, robustly built, basal part of
spines densely granulose to coniate giving
a pseudoreticulate appearance. Remain
ing exine laevigate.

Remarks - The specimen closely resembles
the pollen grains of the extant genus Gossy
pium belonging to the family Malvaceae.

POLLEN MASS

PI. 4, fig. 81

1962 - TricoZporites radiistriaei Baksi, 1962
Description - Pollen mass circular to

rounded polygonal in outline. Octad, each
unit porate and tectate. Exine up to 5 [L

thick, unstratified, pilate, nontegellate, pila
arranged in certain rows, forming distinct
striae. Surface ornamentation pseudoreti
culate. Extrema Zinamenta wavy.

Remarks - Since colporate condition is
not conceivable from the photograph of
Tricolporites radiistriaei described by Baksi
(1962, p. 20, pI. 5), placement of his speci
men under the genus Tricolporites seems
to be erroneous.

BOTANICAL CO NSIDERA TIONS

Qualitative and quantitative analyses of
the palynological assemblages recovered
from the various members of the Tura
Formation in the type area show that pteri
dophytes and an,~iosperms form the dominant
constituents while gymnospermous elements
are com?arati vely poorly represented. The
fun~al and al:;al remains from this forma
tion have already been published (Kar,
SinB'h & Sah, 1972). A total of twelve
snecies, assignable to nine genera are new.
To evaluate the probable environment of
deposition of Tura Formation, the botanical
analysis of the palynologi cal assemblage is
discussed below.

BRYOPHYTA

There is no conclusive evidence to indicate
the presence of bryophytes. Stereisporites
psiZatus may, however, be related to the
mosses.

PTERIDOPHYT A

Pteridophytic spores are fairly abundant,
both in numbers and variety throughout
the Tura Formation. Following species
belonging to 19 genera in all probability,
represent the pteridophytes:

1. LVCOPODIACEAE- (i) Lycopodium-
sporites palaeocenicus, (ii) L. speciosus, (iii)
Foveotriletes pachyexinous, (iv) Reticulatis
porites incompositus, (v) Sestrosporites dett
manii, (vi) Lycospora sp. Although the
family is found in both tropical and tempe
rate habitats it generally favours moist and
shady places.

2. POLVPODIACEAE- (i) Laevigatosporites,
lakiensis, (ii) MonoZites sp. d. M. discordatus,
(iii) M. mawkmaensis, (iv) MonoZites sp.,
(v) Polypodiisporites speciosus. The family
is cosmopolitan, though rare in dry regions.
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3. SCHIZEACEAE- (i) Schizaeoisporites
eocenicus, (ii) Cicatricosisporites macrocostatus,
(iii) Lygodiumsporites eocenicus, (iv) Dando
tiaspora dilata, (v) D. plicata, (vi) D. telonata,
(vii) D. pseudoa1triculata, (viii) D. dcnsicorpa.
The latter four species have doubtful affinity.
The family is common to both tropical and
subtropical regions.

4. GLEICHENIACEAE- This family is re
presented by a single spore of Gleicheniidites
sp. The members of this family as a rule
love moist and shady habitat.

5. OSMUNDACEAE- Only a single speci
men of Osmundacidites sp. shows morpho
logical similarity with the family Osmun
daceae. This family, like other pteridophytes
is also cosmopolitan.

6. CYATHIACEAE- (i) Cyathidites minor,
(ii) Leiotrilites punctatus, (iii) Stereisporites
psilat1ts and Stereisporites sp. Deltoidospora
plicata may also be related to the family
Cyathiaceae. The present day distribution
of this family is restricted to tropical and
subtropical regions.

GYMNOSPERMAE

The gymnosperms are rather poorly re
presented in the type area. Only two
species, viz., Laricoidites magnus and
Podocarpidites sp. can be assigned to this
group.

ANGIOSPERMAE

The large number of angiospermic genera
and species indicate that angiosperms had
attained a more or less dominant position
during the early Tertiary times.

The angiospermous pollen have been
referred (some of them doubtfully) to 28
genera. Of these, 6 genera belong to the
monocotyledons while the remaining 22
genera belong to the dicotyledons.

MONOCOTYLEDONAE

Although significantly represented, as
compared to clicots. the high percentage. of
pollen grains referable to th~ ~amlly
Palmae, makes this class a very slgmficant
group. The following forms have been
assigned to the Monocotyledonae.

1. PALMAE- The rich representation of
the pollen forms referred to Couperipollis
duttae, C. ovatus, C. brevispinosus, C. wode
housei, C. perspinosus, C. rarispinosus,
Palmidites plicatus, P. assamicus, and P.
maximus suggest that this family constitutes
one of the principal monocot elements in
the assemblage. The geological record of
the family dates back to the Ypper Creta
ceous and even much older horizons. Its
present day distribution is restricted to
tropical and 'subtropical regions.

2. POTAMOGETONACEAE- The family is
cosmopolitan in distribution and exclusively
aquatic. It is represented by Retipilonapites
cenozoicus and Retipilonapites sp.

3. LILIACEAE- (i) Liliacidites giganticus,
(ii) L. major, (iii) L. intermedius, and (iv)
L. microreticulatus.

4. GRAMINAE- The family is represented
by a single grain Graminidites sp. Their
paucity in the present assemblage may be
due to their preference for drier situations.

DICOTYLEDONAE

The dicotyledon forms a dominant group
which can be evidenced by the presence
of pollen grains referable to following 17
families.

1. MENISPERMACEAE- Pollen of Symplo
cospollenites granulahts are referred to this
family. The family is found chiefly in
tropical regions.

2. NYMPHAEAcEAE-Morphological charac
ters of three species, Proxapertites assamicus,
P. crassimurus and Assamialetes emendatus

suggest undoubted relationship with the
Nymphaeaceae and in all probability they
represent that family. The family is chiefly
tropical and favours aquatic or marshy
habitats.

3. CRUCIFERAE- Definite evidence for
the presence of Cruciferae is lacking.
Tricolpites levis, could be a cruc~fer.. The
family is cosmopolitan and grow m cllverse
situations.

4. MALVACEAE- The distinctive grains
of lv!alvacearumpollis sp. provide conclusive
evidence for the presence of this family.
There is so far no fossil record of this
family from horizons older than Miocene.
It has a tropical to subtropical distribution
in India.
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5. BOMBACACEAE- Pollen grains referred
to Bombacacidites clarus represent this
family. Fossil records show that the geo
logical history of Bombacaceae dates back to
the Lower Eocene. The family is chiefly
tropical and well represented in present day
vegetation of Garo Hills.

6. ONAGRACEAE- The presence of this
family is supported by the pollen grains
of Triorites communis and Triorites bellus.
Pollen records show the presence of this
family in early Tertiary sediments. The
family is both tropical and temperate.

7. NVSSACEAE- The pollen grains of
Nyssapollenites barooahii probably belong
to this family. The species has been
recorded from all the horizons of the Tura
Formation.

8. RUBIACEAE- Probably represented by
Polycolpites cooksonii and P. speciosus.
However, their affinity remains uncertain.
The family is tropical in distribution.

9. COMPOSITAE- Although this family is
entomophyllous, yet, several grains refer
able to Compositoipollenites argutus have
been recorded from the upper horizons of
the Tura Formation.

10. MELIACEAE- Pollen grains of Melia
pollis ramanujamii strongly suggest the
presence of this family. Fossil pollen of
Meliaceae are known from Eocene strata.
It has a tropical to subtropical distribution.

11. CAESALPINACEAE- Three species, viz.,
Margocolporites complexum, M. sitholeyi and
M. tsukadae have undoubted affinity with
the Caesalpinaceae. Pollen grains of this
family have been recorded from the Miocene
sediments of India. The family is mostly
tropical in distribution.

12. DROSERACEAE- Only a single species
Droseridites parvus has been recorded from
the present assemblage. Since the family
is entomophyllous, the chances of preser
vation of the pollen grains arc rare. This
family is subtropical to tem:)erate in distri
bution.

13. MVRTACEAE- Pollen grains referred
as Myrtaceidites sp. indicate the presence
of this chief tropical family. Fossil pollen
of this family have been recorded from older
Tertiary sediments.

14. MVRSINACEAE- Two species, Stepha
nocolpites sp. d. S. arcotense and S. flavatus
are assignable to this family. This species
is found in almost all the horizons of Tura
Formation. The family prefers subtropical
to temperate habitats.

15. LABIATAE- The presence of this
family is indicated by Tricolpites reticulatus.
The family is cosmopolitan in distribu
tion.

16. POLVGONACEAE- Pollen grains des
cribed under Tricolpites levis may belong
to this family.

17. EUPHORBIACEAE- Two specIes,
Lakiapollis matanamadhensis and L. ovatus,
in all probability, indicate the presence of
this family. The family is cosmopolitan
and is found in varied situations except
in arctic regions.

18. UTRICACEAE- Evidence for the pre
sence of this family is inconclusive. Pollen
grains referred to Triporopollenites vimalii
appear to be morphologically comparable
to the pollen grains met within the Utri
caceae but their natural relationship remains
doubtful. Utricaceae is abundantly found in
temperate and tropical zone.
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EXPLANATION OF PLATES

(All magnifications X ca 500)

PLATE 1

1 & 5. Deltoidospora plicala sp. nov.; Slide nos.
4874 (Holotype), 4876.

2. Cyathidites minor Couper; Slide no. 3655.
3. Stereisporites sp.; Slide no. 4710.
4, 9 & 10. Leiotriletes punctatus sp. nov.; Slide nos.

4874, 4876 & 3675 (Holotype).
7, 15, 23. Lycopodiumsporites speciosus Sah &

Dutta; Slide nos. 4860, 4908 & 4880.

8. Osmundacidites Couper; Slide no. 4869.
11, 12, 16, 18. Lycopodiumsporites palaeocenicus

Sah & Dutta; Slide nos. 4875, 4877, 4711 & 4909.
13. Stereisporites psilatus Pflug; Slide no.

3673.
14, 17 & 20. Lycospora sp.; Slide nos. 4874, 3685

& 4711.
19. Lycopodiumsporites sp.; Slide no. 4857.
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21. Cicatricosisporites macrocostatus Sah & Dutta;
Slide no. 3688.

22. Gleicheniidites sp.; Slide no. 4858.
24. M onolites sp.; Slide no. 4890.
25. Todisporites sp.; Slide no. 4888.
26. Monolites sp. cf. M. discordatus Potonie;

Slide no. 4899.
27. Lygodiumsporites eocenicus Sah & Dutta;

Slide no. 4892.

PLATE 2

28. Assamialetes sp.; Slide no. 4709.
29, 30. Couperipollis sp.; cf. C. wodehousei

Venkataehala & Kar; Slide nos. 4899 & 4893.
31. 36. Couperipollis dutlae sp. nov.; Slide nos.

4666 (Holotype) & 4872.
32, 37, 38. Couperipollis sp. 1; Slide nos. 4900.

4879 & 49134.
33. Couperipollis rarispinosus Venkataehala &

Kar; Silde no. 3655.
34, 35. Couperipollis ovatus sp. nov.; Slide nos.

3666, 3731 (Holotype).
39. Couperipollis rarispinosus Venkataehala &

Kar; Slide no. 3677.
40,43. Couperipollis sp. 2; Slide nos. 3889, 4880.
41. Couperipollis wodehousei Venkataehala &

Kar; Slide no. 4911.
42. Couperipollis brevispinosus Venkataehala &

Kar; Slide no. 4913.
44. Laricoidites sp.; Slide no. 4882.
45. Retipilanopites sp.; Slide no. 4895.
46. Podocarpidites sp.; Slide no. 4886.

PLATE 3

47-50. Palmidites plicatus sp. nov.; Slide nos.
4872, 4906, 4715 (Holotype), 4883.

51-53. Liliacidites major sp. nov.; Slide nos. 8474
(Holotype), 4910, 3671.

54-56. Liliacidites giganticus sp. nov.; Slide nos.
3655 (Holotype), 4857, 8459.

PLATE 4

57,63,67. Meliapollis minutus sp. nov.; Slide nos.
3765 (Holotype), 4905, 4856.

58, 59, 61. Symplocospollenites granulatus sp. nov.;
Slide nos. 4721 (Holotype). 4874. 4861.

60. Graminidites sp. cf. G. media Cookson; Slide
nos. 3656.

62. A nacolosidites sp.; Slide nos. 4854.
64, 65, 68. Proxapertites granulatus sp. nov.;

Slide nos. 4719 (Holotype), 4720, 4721.
66. Myrtaceidites sp.; Slide nos. 4859.
69, 78. Stephanocolpites tertiarus sp. nov.; Slide

nos. 3671 (Holotype), 4881.
70. Pollen type; Slide no. 3660.
71. cf. Rhoipites sp.; Slide no. 4901.
72, 77. Tricolpites sp.; Slide nos. 4854, 4902.
73, 75. Stephanocolpites sp. cf. S. arcotense Rama

nujam; Slide nos. 4854, 3655.
74. 76. Palmidites assamicus sp. nov.; Slide nos.

4904 (Holotype), 4906.
79. Polycolpites cool/sonii Sah & Dutta; Slide no.

4854.
80. Pollen type-2; Slide no. 4869.
81. Pollen mass; Slide no. 4891.
82. Stephanocolpites [lavatus Venkataehala &

Kar; Slide 110. 4879.
83. Polycolpites speciosus Sah & Dutta· Slide no.

3654. '
84. Pollen type-3; Slide no. 4873.
85. Palaeocaesalpinaceaepites eocenicus Biswas'

Slide no. 4886. •
86. Malvacearumpollis sp.; Slide no. 4875.


