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ABSTRACT

Mandai J & Kumar M 2000. Stratigraphic significance of some angiosperm pollen from the Tinalt
Oilfield. Upper Assam. India. Palaeobotanist 49(2) : 197-207.

Twelve fossil pollen taxa Po/ygonaciditesfreqllens. Perjotrico/pites neyvelii. Lanagiopollis eocaeniclls,
Tiliaepo/lellites cf. rotllndus. Tiliaepollenites sp. A. Dlirgaipollenites galsii, Strobilanthidites cf. ajricanlls.
Retirrescolpites ajricanus. Rerirricolporires cf. gllianensis. Corsinipollenites jussiaeellsis. Discoidires
bomeensis and 77nalipollenires dlillae gen. er sp. nov. are described from the Barail Group to Dhekiajuli
Formation (mid Tertiary to Quatelllary) of the subsurface Tinali area. Upper Assam. Thc fossil pollen are
compared with similar pollen types from extant dicotyledonous species. The geological record and stratigraphic
and palaeoecologic significance of the fossil forms are considered in relation to the geographic distribution
and habitat of modem taxa with similar pollen.

Key-words-Angiosperm pollen, palaeoecology. morphology. mid Tertiary-Quaternary. Upper Assam.

'qfffl ~ ~ -31B11~~~ ~ it ~ ~ i3'l1if1~lvfl q{PICflOn cpr ffiftq5)tl

~

VfTFITtT~ J1UW ~ rrrqq~

mU~

w:m -31W1 ~~ Fcf:m;jt ~fol ~ ~ ~ B a~41'1\11 ~ d'll ~ ~ (l1CZl mT4i'r B
=*lrr:ll~'T:<"l:rfl{) d'll) B 0(;f}>i11rnSI$c!)0 ~, q(lfil~/{4i]<'iql{c!)0 144A41$, ~Jiritfmr ~~

RAwti/&11$r!10 P ~~ RRt(f$ti/&11$r!i0~ ''(', j',f$0&11$cl0~ ~~/$SI$r!l0

P ~~ (R~?N)]<'iql$r!i0~ (Rkl$4i]<'iti/O$r!l0 P ~ M(f1PflA, 4i]ifiefM&11$r!l0,
VJfA41$(d'~·m, f$A4i/4SI4r!i0, cj'fAl.!R:IA ~ Rt1Ii'f1ti/&11$'tl0 ~1Cf ci:lT ~ 1Cf~~ "1m QW-qj:lll

~ erlcli ~ffiUm Fc8l TTit ~' ~~1l ~ cf;~~~~ <r<n~~

Cf)T v.:rA 00 ~ J1T~ WR<iQ~ cf;~ fcffi\ur (ftTT~ '!iT J1Ttffi" I:fRT TT4"f.~

~:I~ cBt~ fcrol1R ~"l~"jjq~ ~ B~ WR<iQ~~ B ~ ~ ~.

~~~ CfWTif)UT,~,~ fclm;:r, l1CZl mT4i'r-*llcF!{), w:m -31W1

«J Birbal Sahni Institute of Palaeobotany. India



198 THE PALAE0130TANIST

INTRODUCTION

A palynological study of the Tinali well-7 from the Tinali
Oilfield (27° 12' 08"-27° 15' 21" N: 95°09' 32"-95° 13'

12" E). Upper Assam (Fig. I) revealed a rich diversity of
angiosperm pollen. The well penetrated through the
Pleistocene to Oligocene (Dhekiajuli Formation to Naogaon
Formation of Barail Group) sediments. The palynomorph
assemblage is marked by numerous small pollen grains and
some pollen types with distinct morphological features which
were not known previously from this region.

In the present study, twelve fossil pollen taxa have been
investigated to establish their distribution patterns and to assess
their suitability as marker taxa. Modern pollen floras have
been used to find morphological affinities for the fossil pollen
types. Such affinities were found for some fossil taxa. The

investigation on Tertiary pollen by Thanikaimoni ef ai. (1984)
and Venkatachala ef ai. (1989) has contributed significantly
in determining botanical affinities of some described taxa.

MATERIAL AND METHODS

One hundred thirty samples from Tinali well-7 at depth
interval between 3800 m and 1200 m (Fig. 2). Upper Assam
provided by Oil India Limited, Duliajan, Assam were
chemically processed. An usual maceration procedure was
followed using HCI, HF. HNO, and 5% KOB. The slides were
prepared in polyvinyl alcohol and mounted in Canada Balsam.
All the material, slides and photographic negatives are housed
in the repository of Birbal Sahni Institute of Palaeobotany.
Lucknow.

SCALE

o 5 10 15 20Km.
I I I , I

@ Location of Study Area

95
0

130
1

r'
/

j
((
t.
(ARUNACHAL
i PRADESH

Tinsukia

•
Duliajan

•

Tinali
@

"""" /" :+-/1-

i~
;. /.'

:1-"'/ J
,/"f../ )

/;. ..c-:
1---"1- ~'f1~"""'''''':+-/ ( . ~~)(.-

",/",,,, (. \
",/ ,..« /'Jagun )

/
~ ~.~ __~_~./ ,,' I

/
'<,,~ .r._ i- <OIT' ,~~'" .~.''''/"f..-"f..4.~>(. . ,/ ..rV·-. ~i .">( ;.~~._..r _. '..J

-T ~I
./ ~

/+ .~i-dl
/+ /~/

;. _ X..... ...L ('i- ./ /
/ =+ /r--''t..,J

/' '-X",i-
:-\- / ../
'"'950 100'f

Moran
•

N

!
,."."" ...........-'-.,.,,',.,,'

......_.r·
.....--'

Lakwa
•

,....,..f
.f'-'

r' ~-_)

V';
,

27 0
•

00 1

o
27
30'

Fig. I-Location map of Tinali.



MANDAL & KUMAR - STRATIGRAPHIC SIGNIFICANCE OF SOME ANGIOSPERM POLLEN FROM THE TINALI OILFIELD 199

- ---

~

~ 127001~ :..:.

Z 1 1700 r-:-:-~:-.:-~ I
<{ .

INDEX

1=:==1 MUDSTONE/SHALE

D SANDSTONE

I:=-~=j CARBONACEOUS SHALE WITH
. .. SAND AND COAL PARTING

..J

01
o
o
L....

:... -: "

~~..

_&_A

- -
- -a-

....

_a __

33ool-..-_-a-::'

2100 K·-·-·-: 1

...

2900 F-=~=-~I
.....

3100 L::'"
3160

3500~

1900 L-~-"='--='--'

2300 I~-:..:~...:-..:1- - --
238 9 1:-' :. -:- :-

.......

--...l

E
l..L.

<{

0:

<{

CO

+
<{

:2:
cr:
:J
(j)

<..9

:J

0:

:2: I ~.2500 '. '-.:- :--
<{ . .. ..

(L

Q.

g Depth

~ (m)
r---1 1100

:::;
::>
:t
i:
w
:I:

m ~
..

1300 :_'.....
Cl . . .:i :- :- :- .-.
<f)

~

<l:
z

~1500

SYSTEMATICS

Genus-CORSINIPOLLENITES Nakoman, 1965
CORSINIPOLLENITES JUSSIAEENSIS Jan du Chene,

Onyike & Sowunmi, 1978
PI. 2'11,12

Horizon-Barail Group, Oligocene.
Number ofspecimens studied-Three.
Description-Pollen grains subtriangular in polar view,

grains occasionally folded, 53 x 571101; triporate, pore circular,
5·5 11m in diameter, distinctly endoannulate, thickening 5·5

Genus-POLYGONACIDITES Sah & Duna, 1968
POLYGONACIDITES FREQUENS Sah & Dutta, 1968

PI. 1,1-3

Horizon-Tipam Sandstone Formation to Namsang
Formation, Miocene to Mio-Pliocene.

Number ofspecimens studied-Five.
Description-Pollen grains spherical, 33-35 11m in

diameter in polar view; panporate, pores small, circular, 111m..
in diameter. Exine 3'51101 thick, retibaculate, nexine ± 1.21101
thick, thinner than sexine; columellae 21.Jll1 high, 0'51101 thick;
surface reticulate, 01 uri 1·2 11m thick, closely undulated,
pluribaculate, lumina ilTegular, free bacula distributed within
the lumina. The heads of sexinal elements fuse to form a thin
translucent tectum.

Fossil comparison-The present specimens are smaller
than the holotype of Polygonacidites frequens. Polygona
cidites sp. A described by Jain and Dutta (1978) closely
resembles with our specimens but larger in size. Persicarioi
pol/is meuseli Krutzsch (1962) appears very close to the
present specimens.

Previous geological records-In India P frequens was
generally recorded in the North-Eastern region. It had been
recorded from Upper Assam in the Mio-Pliocene (Sah & Dutta,
1968), Miocene to recent (Banerjee et aI., 1973). Jain and
Duna (1978) described Polygonacidites sp. A from early
Tertiary of Arunachal Pradesh. Pollen grains of PolygonulII
serrulatum Guss. ex Tenore and P plebeiul11 R. Br. types occur
in Quaternary sediments (Lakhanpal et aI., 1976). Polygonum
persicaria-type pollen commonly recorded throughout the
Tertiary of Europe (Muller, 1981).

Affinity to pol/en of extant taxa and ecology-Sah and
Dutta (1968) mentioned that pollen of extant Polygonum
glabrum Wi lid. (Polygonaceae) exhibit comparable characters
with fossil specimen. Our study agrees with this observation
(PI. 1'16). However, pollen of P glabrum are larger in size
than Polygonacidites frequens. Many species of PolygonulII
are herbaceous and cosmopolitan in distribution and mostly
grow in aquatic habitats.

" .

Fig. 2- Lilhocolumn of Tinali well-? (supplied by Oil India Limited.
Duliajan).
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11m, ora protruded; exine up to 4'5 11m thick, sexine-nexine
not separable, columellae indistinct; surface laevigate.

Fossil comparison-Holotype of Cricotriporites vimalii
(=Triporopollenites vimalii Sah & Dutta, 1966, pI. 2, fig. 32)
is missing and character of pores could not be examined.
Cricotriporites vimalii (Sah & Dutta) Frederiksen (1994)
appears comparable to Corsinipollenites jussiaeensis in
general morphology but differs in size and possessing less
thickened annulus. Jussitriporites undulatus Guzman (1967)
has psilate-verrucate (undulated) sculpture in contrast to psi late
sculpture of C. jussiaeensis. Corsinipollenites differs from
Cricotriporites Leidelmeyer (1966) in possessing peculiar
structures of pores due to distinct thickening of endexine.

Previous geological records-Several fossil pollen with
comparable morphology had been recorded from east and
North-East India as well as Pakistan. The records from
Palaeocene sediments were of the Garo Hills (Singh, 1977),
Assam (Sah & Dutta, 1968) and from the Dras volcanics
(Mathur & Jain, 1980). Early Eocene records were from the
Bengal Basin (Baksi & Deb, 1980), Assam (Dutta & Sah,
1970; Bose & Sah, 1964 and Ghosh, 1969) whereas, Oligocene
record was from Assam (Singh et al.. 1987). It was recorded
from Palaeocene to Early Eocene sediments of Pakistan
(Vi mal. 1952). This type of pollen occurred in Palaeocene of
Europe, Nigeria and throughout Tertiary in South America
(Muller, 1981). This taxon was not discussed from south-east
Asia by Germeraad et al. (1968) but according to Dr. R. J.
Morley (personal communication) the taxon occurs in this
region.

Affinity to pollen ofextant taxa and ecology-Pollen of
Jussieuafissendocarpa Haines (Onagraceae) show morpho
logical similarity (PI. 2'13) but lacks thick endoannulus as
fossil specimens. This species grows as herb or under shrub
in swamps in India and Malayan Peninsula. The plants of
Jussieua presently distributed in subtropics and temperate
regions (Mabberley, 1997).

Genus-PERFOTRI COLPITES Guzman, 1967
PERFOTRICOLPITES NEYVELII (Navale & Misra,

1979) comb. nov.
PI. 1'13-15

SynonYllls-The taxon has been described by various
names in India.

P/wnbaginacipiles neyve/ii NavaJe and Misra, 1979, p. 227,
pI. I, figs 4-6.

Trieo/piles radiiSlriaei Baksi, 1962, pI. 5, fig. 55.
Trieo/piles sp. Kar, 1985, pI. 39. fig. 18.
Siriairieo/piles semiSlrialliS Guzman in Kumar, 1996, pI. I,

fig. 10.
Plwnbaginacipiles neyvelii Saxena and Rao, 1996, p1.2. figs

8,9.

Plumbaginaeipiles navalii Rao and Nair. 1998, pI. I, figs 20, 21.

Horizon-Barail Group, Oligocene.
Number ofspecimen studied-Four.
Description-Pollen grains prolate, 52'5-58 x 59-5-75

11m. Tricolpate, colpi 50 11m long, extended near to the poles.
Exine 4·5 11m thick, sexine 3·5 11m, nexine thin, 0·5 11m;
columellae 2·5 11m long, 1·2 11m broad, occasionally digitate.
Tectum thin, perforate; surface appears perforate-micro
reticulate.

Fossil comparison-Plumbaginacipites neyvelii Navale
and Misra (1979) has digitate columellae.

Previous geological records-The earliest records of the
species were from the Early Eocene of the Cambay Basin
(Kumar, 1996) and from Kutch (Kar, 1985). Navale and Misra
(1979), Saxena and Rao (1996), Rao and Nair (1998) recorded
it from Miocene sediments of Tamil Nadu, Meghalaya and
Kerala respectively. It was also known from the Miocene of
Tripura (Kar, 1991). Baksi (1962) recorded a similar taxon
from the Oligocene of North-East India.

Perfotricolpites had been recorded from Early Eocene
of Colombia (Guzman, 1967) and Late Eocene and Oligocene
of Nigeria and Caribbean areas (Muller, 1981). In Borneo it
ranges from Middle Miocene to recent. Retitrescolpites
oblong us Sah (1967) from Neogene of Congo had some
morphological resemblances with this taxon.

Affinity to pollen of extant taxa-Navale and Misra
(1979) suggested similarity with extant pollen of Plumbago
zeylanica Linn. (Plumbaginaceae). Germerrad et al. (1968)
observed that P digitatus was closely comparable to Merrimia
lI1acrocalyx (Convolvulaceae) type. We consider that the pollen
of Convolvulus arvensis Linn. (PI. 1'11, 12) is very similar to

/' PLATE 1
(The scale for plate I. figure I is correCI for all other figures without scale bars)

1-3. Po/ygollaridiles jrequem Sah & DUlln (1968), figs I. & 2. same
grain in different foci. Slide no BSIP 12123. L22/2: fig. 3. Slide
no. BSIP 12128. S22/3.

4-5. De/ollix regia modem pollen in mid (fig. 4) and high (fig. 5) focus
Slide no BSIP (Herbarium) 11502.

6-7. Relilrescolpiles ajricallu., Sah, 1967, pollen in low (fig. 6) and mid
(fig. 7) focus. Slide no BSIP 12128, F27/3.

8-10. Tilla/ipo/lelliles dUllae Gen. el sp. nov., figs 8. 9. polar view
(hoJotype). Slide no. BSIP 12143, S20/3; fig. 10. equatorial view.

Slide no. BSIP 12144. T12l4.
11-12. COIIVO/VU/us arvellsis modem pollen. Slide no. BS1P (Herbarium)

11271.
13-15. PolO/rico/piles Ileyvelii (Navale & Misra, 1979) Comb. nov., fig.

13-polar view. Slide no. BSIP 12172. U24/2; figs 14, 15. equato
rial view in interference contrast and normal view. Slide no. BSlP
12160, J 18.

16. Po/ygollwll g/abrwll modem pollen. Slide no. BSIP (Herbarium)

4843.



N o ,'-
'

N

..



MANDAL & KUMAR - STRATIGRAPHIC SIGNIFICANCE OF SOME ANGIOSPERM POLLEN FROM THE TINALI OILFIELD 203

the fossil species. At present Convolvulus arvensis grows as
herb in wet places of the Western Ghats, Assam and the
Gangetic plains in India.

Genus-LANAGIOPOLLIS Morley, 1982
LANAGIOPOLLIS EOCAENICUS (Krutzsch, 1969)

comb. nov.
PI. 2'7, 8

Synon)'my-Alangiopollis eocaenicus Krutzsch, 1969 (in
Reitsma, 1970, p. 280; pI. 33, figs A-H).

Horiwn-Barail Group, Oligocene.
Number oJ the specimen studied-One.
Description-Pollen grain subtriangular in polar view,

38·5 x 44 /lm. Tricolporate, colpi long, nearly reaching to the
poles, funnel shaped in polar view. Pores lalongate, 4 /lm wide,
endoannulate, ora slightly protruding. Exine 2·5 /lm thick,
retipilate. Nexine less than l/lm thick, thinner than sexine,
more thickened (up to 2 /lm) at colpi margins, gradually thins
toward poles, columellae 1·2 /lm long; surface reticulate,
lumina variable in size, 0,5-3,5 /lm, broader at mesocolpial
region, smaller on colpi margin; muri simpli-baculate, meshes
occasionally incomplete.

Fossil comparison-Krutzsch (1962) proposed the genus
Alangiopollis characterized by reticulate-striate sculpture and
thinner nexine than sexine. Following the classification of
Morley (1982) this species should be referred to the genus
Lanagiopollis.

Previous geological records-In India several fossil taxa
comparable with pollen of modern AlangiuJIl have been
recovered from Tertiary sediments. Fossil Alangium pollen
type showing a broad reticulum like Lallagiopollis eocaenicus
is being recorded first time from Oligocene sediments of
Assam. Retitriporites curvimurati described by Ramanujam
(1966, pI. 5, fig. 93) from Miocene of southern India showed
some resemblance with Lanagiopollis eocaenicus.

Lanagiopollis eocaenicus had been reported from the
several locations of the Northern hemisphere. Reitsma (1970)
reported its occurrence from Eocene of Germany and England
but till now this species had not been recorded from tropical
areas .

Affinity to pollen oj exta11l taxa-The fossil specimen
closely resembles with modern Alangium chinense type A
(section Marlea) by its broad reticulation. A chinense presently
occurs in south east Asia and North-East India as deciduous
tree (Bose et al., 1998).

Genus-DISCOIDITES Mul IeI', 1968
DISCOIDITES BORNEENSIS Muller, 1968

PI. 2-4
Horizon-Namsang Formation, Mio-Pliocene.
NUll/bel' oj specimen studied-One.
Description-Pollen grain nearly circular in polar view,

34·5 x 36 /lm; brevitricolpate. Exine 2 /lm thick, tectate; sexine
1·5 /lm, nexineO'5 /lm thick, slightly thickened at pore margin.
Columellae project slightly above the tectum. Surface foveolate
to microreticulate, lumina uniform in size, circular, meshes
thin, less than 0·5 /lm.

Fossil comparison-Discoidites borneensis Muller
(1968) is comparable to Tiliaepollenites paucus Sah (1967)
but differs in having vestibule underneath each pore.
Subtriporopollis scabratus (Venkatachala & Rawat, 1973;
p.252, pI. 5, fig. 17, 19) appears similar in morphology but
descri bed as tri porate.

Previous geological records-Comparable form of
Discoidites borneensis had been recorded from Miocene of
the Ratnagiri area (Phadtare & Kulkarni, 1984). Moreover, it
was also known from the Palaeocene- Miocene of the Cambay
Basin (Khosal & Uniyal, 1986; Venkatachala & Rawat, 1973).

This taxon was recorded from early Tertiary sediments
of south-east Asia (Muller, 1968).

Affinity to pollen ojextant taxa-The fossil specimen is
similar to the pollen of Berrya cordifolia (Willd.) Burret (=

Berrya CIIll//lOnilla Roxb.) of Tiliaceae (PI. 2.16). Muller
(1968) suggested affinity with Brownlowia or Pentace. The
genus Berrya is presently distributed in Indo-Malayan region
(Mabberley, 1997). According to Bose et al. (1998) B.
cordifolia is native of South India and Andaman rain forests
and is used as timber.

./

" PLATE 2
(The scale in plate I, figure I is correct for all other figures without scale bars)

I.

2.

3.

4.

5·6.

7-8.

Tiliaepo/lel/ile.~ cf. ro/lIIldus Yenkawchala & Rawat, 1973. Slide
no. BSIP 12285, C35.
Polygol/ulll aviculare modem pollen. Slide no. BSIP (Herbarium)
5252.
Re/i/ricolpori/es cf. guial/ellsis v. d. Hammen & Wymstra. 1964.
Slide no. BSlP 12286, Y 17.
Discoidites bomeenlis Muller, 1968. Slide no. BSIP 12144. X 21/1.
Durgaipo/lel/i/es galsii Mathur & Chopra, 1987, fig. 5. Slide no.
BSIP 12135 A. T22/2; fig. 6. Slide no. 12287, P53/ I.
Lal/agiopollis eocaenicus (Krutzsch, I(62), comb. nov. Slide no.
BSIP 12288. YI7/2.

9. 5/robilallllllls adenojorlls modem pollen. Slide no. BSIP (Her
barium) 10320.

10. 5/robilal/thidi/es cf. africal/lls Sah, 1967. Slide no. BSlP 12123.

UJO.
11-12. Corsillipollelli/es jllssiaeellsis Jan du Chene e/ al., 1978. Slide nos

12148, Y53/3; /2125. P26.
IJ. JlIs.liella(iswl/.docarpa modem pollen. Slide no. BSIP (Herbarium)

10496.
14. Tiliaepollellites sp. A. Slide no BSIP 12285, R 45/2.
15. Crewia obrusifolia modem pollen. Slide no. BSIP (Herbarium) 780.
16. Berrya cordifolia modem pollen. Slide no. BSIP (Herbarium) 825.
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Genus-TILIAEPOLLENITES (Potonie) Potonie &
Venitze, 1934

TlLIAEPOLLENITES cf. ROTUNDUS Venkatachala &
Rawat, 1973

PI. 2·1
Horizon-Barail Group, Oligocene.
Number ofspecimen studied-One.
Description-Pollen grain circular in polar view, 17·5

flm in diameter, brevitricolporate, pore small, > I flm in
diameter, colpi 3 flm long in polar view, narrow. Exine 2 flm
thick, sexine-nexine thickness equal. Sexine I flm thick; nexine
2·2 flm thick around aperture forming a band like structure,
columellae indistinct, surface smooth.

Fossil comparison-The present specimen differs from
T. rotundus (described by Venkatachala & Rawat, 1973) in
exinal characters specially thickening around the apertures.
This taxon needs suitable placement.

Previous geological record-The probable record of this
pollen is from the Oligocene-Miocene of Cauvery Basin
(Venkatachala & Rawat, 1973).

Affinity to pollen ofextant taxa-Venkatachala and Rawat
(1973) postulated affinity with Tiliaceae but comparable pollen
could not be traced out during the present study.

TlLIAEPOLLENITES sp. A
PI. 2·14

Horizon-Barail Group, Oligocene.
Number ofspecimen studied-One.
Description-Pollen grain rounded triangular in polar

view,44 x 46 fJffi. Anguloaperturate, tricolpate (?colporoidate),
brevicolpate, colpi slit like, 6 flm long in polar view, pore not
distinct. Exine 3'5 fJffi thick, aspidote distinct, sexine 3 flm,
thicker than nexine (0'5flm); nexine 8 flm thick near apertures.
Columellae 1·5 flm x I flm, heads project above tectum
forming irregular negative reticulum on surface; reticulum
absent around colpi margins. This pollen has been attributed
in Tiliaepollenites due to very thick nexine around apertures.

Fossil comparison-Comparable fossil forms of
Tiliaepollenites sp. A could not be traced out. Tiliaepollenites
indubitabilis Potonie (1931) shows minor similarities in
morphology but differs in being vestibulate.

Previous geological record-None.
Affinity to pollen ofextant taxa-None.

RETITRICOLPORITES (van der Hammen) ex van der
Hammen & Wymstra, 1964

RETITRICOLPORITES cf. GUIANENSIS van der
Hammen & Wymstra, 1964

PI. 2·3
Horizon--;Namsang Formation, Mio-Pliocene.
Number ofspecimen studied-One.
Description-Pollen grain subprolate, 20 x 34 flm,

equatorial margin undulated. Tricolporate, colpi 22 flm long,

narrow; pores small, 0·5 flm, not distinct. simple. Exine 1·5
flm thick, tectate, sexine about I flm thick, columellae 0·5 flm
long, nexine 0·5 fJffi, surface loose-meshed microreticulate,
lumina more or less uniform, 0·7 flm, muri simplicolumellate,
thin.

Fossil comparison-The present specimen compares
well with R. guianensis described by v. d. Hammen and
Wymstra (1964) and Germeraad et al. (1968) but differs from
the present specimen in having larger meshes.

Previous geological recold-None.
Affinity to pollen of extant taxa-The present specimen

shows affinity with pollen of Grewia obtusifolia Eckl. & Zeyh.
and G. asiatica Linn. of family Tiliaceae. However. G.
obtusifolia has much resemblance in apertural and sculptural
pattems (PI. 2'15) but is larger in size. G. obtusifolia is mostly
distributed in the tropics. It occurs as bushy shrub on the edges
of the forests in North-East and south India (Kanjilal et al.,
1982; Boseetal. 1998).

Genus-DURGAIPOLLENITES Mathur & Chopra, 1987
DURGAIPOLLENITES GALSII Mathur & Chopra, 1987

PI. 2,5, 6

Horizon-Barail Group, Oligocene, Tinali well-7,
Assam.

Number ofspecimens studied-Three.
Description-Pollen grain circular in polar view, 39 x

41·5 flm. Tricolporate, col pi about 20 flm long in polar view,
funnel shaped; pores lalongate, 6·5 flm in length. Exine ± 3
flm; sexine uniformly 2 flm thick, nexine about 0·5 flm thick,
more thickened around colpi margin (2 flm). Columellae 0·5
flm long, I flm apart. Surface reticulate, reticulum restricted
in mesocolpial area, lumina mostly circular, I flm in diameter.
muri about I fJffi thick.

Fossil comparison- The present specimens are larger
in size than the holotype of D. galssi. Favitricolporites
retiformis Sah, 1967 has similar aperture characters but are
uniformly reticulate.

Previous geological record-Similar pollen are known
from Middle Eocene subsurface sediment of Bengal Basin
(Mathur & Chopra, 1987).

Affinity to pollen of extant taxa-The pollen of
Polygonum aviculare Linn. (Polygonaceae) show minor
similarity with fossil species (PI. 2'2). The plants grow as
herbaceous weed in field and waste places. They are native of
Europe and North Asia and are distributed in the sub-temperate
zone of the Himalaya.

Genus-STROBILANTHIDITES Sah, 1967
STROBILANTHIDITES cf. AFRICANUS Sah, 1967

PI. 2·10
Horizon-Namsang Formation, Mio-Pliocene.
Number ofspecimens studied-Two.
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Descriplion-Pollen grains prolate. 38 x 50 Ilm; triporate.
pore nearly circular, 4 Ilm in diameter. Exine 4·5 Ilm thick;
nexine 21lm thick, more thickened (up to 3·5 Ilm) near pore.
Sexine pattern banded; bands 1 Ilm apart, 3·5 Ilm broad,
coalescing at poles. Columellae thin, lilm long, closely placed.
Tectum areolate. Surface microreticulate, lumina circular,
about 0·5 Ilm in diameter.

Fossil comparison-The present specimens show
similarity with Slrobilanlhidiles africallus (Sah. 1967) but due
to sculptural variation on the polar costae it has been
considered as Slrobilanlltidiles cf. african us.

Previous geological record-Srrobilanthidiles recorded
from Miocene of Assam (Kar er af. 1994). Similar pollen also
occur frequently in Quaternary sediments.

Affinity 10 pollen of extant laxa-Slrobilanlhidiles cf.
africanus closely resembling modern pollen of Slrobilanlhus
adenoforus Bedd., Acanthaceae (PI. 2,9), which occurs widely
in India, Asia and Madagascar as undergrowth shrubs (Good,
1953).

RETITRESCOLPITES Sah, 1967
RETITRESCOLPITES AFRICANUS, Sah, 1967

PI. 1'6,7
Horizon-Dhekiajuli Formation, Pleistocene.
Number ofspecimen srudied-One.
Descriplion-Pollen grain radially symmetrical,

subspherica I; 50 x 52 Ilm. Tricolporate, colpi funnel shaped
in polar view, pores 3'5 Ilm in diameter. Exine 6-8'5 Ilm thick,
sexine 41lm thick.triming towards colpi, nexine 2·2Ilm, more
thickened around pore. Columellae robust, 4·5 Ilm long,
bulbous heads 2·5 Ilm, 3 Ilm apart. Surface retipilate
retibaculate, reticulum faint, lumina large, size variable (4'5
5·5 Ilm), free bacula within; muri supported by few short
bacula.

Fossil comparison-Relicolporires irregillaris v.d.
Hammen and Wymstra (1964) described by Germeraad el af.
(1968) and Relilrescolpiles typicus Sah (1967) show minor
similarity in shape, size and ornamentation. The present
specimen differs in having thin sexine around colpi, free bacula
within the lumina and nexinous thickening around pore.

Previous geological record-None.
AffinilY 10 pollen of exlanr taxa-Pollen of modern

Delonix regia Rafin. (Caesalpiniaceae) show very close
resemblance with the fossil type (PI. lA, 5). Delonix, a genus
of about 12 species is distibuted in Madagascar, tropical Africa
and India (Mabberley, 1997).

Genus-TiNALIPOLLENITES gen. nov.
Type species-Tinalipolleniles dulfae sp. nov.
Holorype-PI. I, figs 8,9, slide no. 12143, S20/3.
Synlype-PI. 1, fig. 10, slide no. 12144, T 12/4.
Horizon-Namsang Formation, Mio-Pliocene, Tinali

well-7, depth 1390m., Upper Assam.

Number ofspecimens srlldied-Seven.
Diagnosis-Pollen grains triangular-subtriangular in

polar view. radially symmetrical. Tricolporate, planaperturate,
apertures frequently associated with exinal folds. Exine thick.
sexine thicker than nexine, tectum semiperforate, surface
scabrate.

£rymology-The generic name is given after the type
locality Tinali, Assam, from where this pollen recovered. The
species name is proposed in honour of Late Prof. S. K. Dutta,
the eminent palynologist of Assam, India.

TlNALIPOLLENITES DUTTAE sp. nov.
PI. 1'8-10

Descriprion-Polar axis 30-35 Ilm (5 specimens),
triangular to sub triangular, equatorial axis 28-30 Ilm ( 2
specimens), subprolate, holotype 30 x 33 Ilm. Tricolporate,
planaperturate; colpi nan'ow, 161lm long, frequently bordered
by 2-2'5 Ilm thick folds; pores lalongate, 5·5 Ilm wide, simple.
Exine thick, 3-5-6·5 Ilm; sexine thicker than nexine, 51lm thick
at poles, forming cap like structure, thin towards colpi (1'5
Ilm). Columellae not prominent, 3 Ilm x Illm, 2 Ilm apart,
tectum perforate, forming loose fibrilous layer. Nexine 1·5
Ilm, thickend near aperture. Surface uneven, faintly scabrate.

Previous geological record-None.
Fossil comparison-The grains do not show similarity

with any of the known fossil taxa.
Affinity 10 pollen ofexrall/laxa-None.

DISCUSSION

The purpose of this study has been to find stratigraphic
marker pollen and to relate the fossil pollen types with modern
plants. Three taxa Corsinipollenites, Pelforricolpires and
Polygon({cidires among the 12 fossil taxa studied were found
to be useful palaeoecologic markers.

The regional records show that Corsinipollenites ranges
from Palaeocene to Oligocene in Africa, S. E. Asia. and Indian
subcontinent. They have been recovered mostly from coal or
coal associated samples. This suggests that the plant grew in
swampy conditions. The related modern part lussieua
fissendocarpa (Onagraceae) which has pollen with notable
similarity to the fossil taxon grows in swampy areas throughout
the tropics.

The genus Pelforricolpiles is recorded from the western
pall of India in Early Eocene sediments, whereas it is not found
until the Miocene in Southern India, or in Oligocene-Miocene
of Assam. This taxon also occurs in coal and coal-associated
sediments in these regions. Comparable pollen of extant taxon
COllvolvulus arvensis grows in a swampy habitat. The
lithological characters also indicate swampy conditions. The
palaeogeographical distribution of this taxon is indicative of
a probable migration from Africa during the Eocene in both
easterly and westerly directions. It appears to have reached
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the Caribbean, Australia and west coast of India during the
Eocene but did not reach Borneo until the mid-Miocene.

There are several records of Polygonacidiles from the
eastern part of India. The plants were members of a marshy
vegetation. The Miocene sedi ments of Assam were deposited
under riverine conditions. The modern species Polygol1fl1lf
glabrul11 closely resembling the fossil genus. grows in marshy
places.

It appears that Discoidites has vertical distribution within
the Miocene and Mio-Pliocene in India with less frequency.
The taxon has potential for palynodating. It is an important
taxon of early Tertiary in Borneo (Muller. 1968).

The broadly reticulate Alangiul1I related fossil taxon
Lanagiopollis cocacl1iclts is not recorded from pantropical
areas. It is known from the Eocene of Europe (Reitsma. 1970).
This is the only record from the Oligocene of North-East India
and also from tropical areas but is difficult to explain the time
of OCCUITence in India and Europe.

Habitat of Delol1ix regia indicates that Retilricolpiles
ajricanus producing plants were members of deciduous forest.

The other genera described here have very few or no
previous records from India. Different form-generic names
for fossil taxa make it difficult to trace the documents.
Moreover, time of distribution of a few taxa is different in
different basins and has restricted this assignment as useful
stratigraphic markers. Their significance as markers can only
be ascertained during future studies. The suggested affinities
with r:ecent pollen has provided some thoughts on the possible
habitat of the fossil taxa.
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