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ABSTRACT

Su bsurface sediments occurring in Karaikal,
Madanam and Mannargudi wells drilled by the
Oil & Natural Gas Commission are studied. Oligo
cene-Miocene palynological assemblages recorded
from the subcrop sequences of Karaikal and
Madanam wells are discussed in the present paper.
68 genera and 96 species of spore and pollen and
microplankton are recognised in this study, of
which 7 genera and 42 species are newly proposed.
Detailed descriptive analysis and differential diag
nosis are given to exemplify the new taxa.

The following three main palynological zones
are reeognised.

1. Magnastriatites cauveriensis zone.
2. Lacri111apollis pilosus zone
3. Tricollareporites eclzinatus zone.
Zone 3, designated as Tricollareporites echinafus

zone is further subdivided into two subzonc'S as
follows:

1. Verrucatosporites bullatus subzone.
2. Malavacearumpollis paucibaculatus subzone.
The abundant angiosperm pollen assemblages

recovered in the wells studied, point out that the
vegetation that provided material to the Oligocene
Miocene deposits in this basin were chiefly angio
spermous. Marine phyto-plankton are recorded
only in Oligocene-Lower Miocene sediments. Pteri
dophytic representatives form a sub-dominant
group of plants. Fungal remains show a uniform
distribution and form 5-10% of the total assem
blage.

Pollen of arborescent angiosperm families are
more in number as compared to the herbaceous
ones. Mangrove elements, sueh as pollen of
Rhizophoraceae, Araliaceae, Lecythidaceae as well
as Schizaeaceous spores are present in good number.
The overall representation of plant families in
general point to swampy tropical warm humid
climate, deposited under neritic environment.
Marine phytoplankton are confined to hystri
chosphaerid remains and recorded only in Oligocene
and Lower Miocene sediments.

INTRODUCTION

THIS paper deals with the palynologyof the Oligocene & Miocene sedi
ments occurring in Karaikal deep

wells E and F and Maclanam deep well

in the Cauvery basin, drilled by the Oil &
Natural Gas Commission. The geology of
the area is discussed in detail in an earlier
paper (Venkatacbala & Rawat, 1972). The
nomenclature and methodology followed in
this cc'mmunication is also the same as
adopted 1>yVUlkatachala & Rawat (1972).

68 genera and 96 species of sp0res, pollen
and allied fcssils arc recognized in this
study, cf which 7 genera and 42 species
ale newly plOposed.

SYSTEMATIC PALYNOLOGY

PTERIDOPI-lYTIC SPORES

Divis isp orites (Thcmson in Th<.,ms. and
PI. 1952) Potonie. 1956.

Type species Divisisporites eftsllirc1tellsis
Thoms. in Thoms. and PI. 1952; 48 11..

DivisisjJorites eltormzs PI. 1953

PI. 1, Fig. 1

RClIlarlls - Pflug (1952) gave the size
range of Divisisporites e'ltormis as 40-70 (1..

The Cauvery specimen measures 74 (1. and
resembles closely with the specimens record
ed from Palaeocene lignite of Texas by
Elsik (1968, PI. 9, Fig. 2). ThE'type species
of the genus is distinctly smaller in size.

Botanical affinity ~ Unknown.

Apiculatisporis Potonie and Kremp, 1956

Type specie:, - Apiwlatisporis oculeatHs
(Ibrahim in V,t. & Kr.) Pot. 1956.

1. Paper published with kind permission of the Additional D fectur, I.P.E., Oil and Natural Gas
Commission. Views expressed are of the authors and not necessarily of the organization.

2. Contributed to the Pa.laeobotanical Conference, BirbaJ Sa.uni Institute of Palaeobotany Silver
Jubilee, December 1971.
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A piCftlatisporis sp.
PI. 1. Fig. 2

Description - Mios?ore ± circular; 92·2
X 85·8 [-t; trilete; y-ma' ~ distin~t, open,
reaching ± 3/4 of spore radIUs. Exme about
3· 5 [-t thick, apiculate; sculptural elem ~nts
fiat, do not protrud~ at the equ3.torial
margm.

Botanical affinity - Unknown.

Crassoretitriletes Germ., Hopp. & Mull. 1968

Type species - Crassoretitriletes vanraad
shooveni Germ, H ')pp. & Mull. 1968.

Crassoretitriletes cauverensis sp. nw.
PI. 1, Fig. 3

Holotype-PI. 1, Fig. 3; 89·7x92·5 [-t.

Description - Spore almost circlLlar, 89·7
X 92·5 [-t, trilete; laesura indistinct; exine
about 1·3 [-t thick, coarsely reticulate;
meshes ± polygonal to oval, lumina wid~,
10-16 [-t wide, muri narrower, 5-7 [-t thick,
projecting at the equatorial exteremity.
Exine in the lumina-area, scabrate.

Comparison - Crassoretitriletes cauverensis
is closely comparable to the type species
C. vanraadshooveni reported from the Mio
cene of Nigeria in shape and size range,
but the cauvery species is distinguished by
its thicker muri, wider lumina. and scabrate
luminar areas.

Botanical affinity - Lygodi«m.

Magnastriatites Germ., Hopp., & Mull. 1968

Type species - Magnastriatites howardi
Germ., Hopp. & Mull. 1968.

Magnastriatites cauveriensis sp. novo
PI. 1, Fig. 5

Holotype - PI. 1, Fig. 5.
Description - Microspore laterally com

pressed, originally ± spheroidal; trilete;
82· 5 X 66 p.. Y -mark not visible. Exine
about 2·5 p. thick, contact area of proximal
face punctate, surrounded by ridges, remain
ing surface of spore coarsely striate; striae
thick, about 4·6 p. wide, grooves thin, about
1·0 p. wide.

Comparison - Magnastriatites ca1~veri:msis
described here is comparable to the typ~
species in dispJsition of striations and shap~,
but the former differs in the ornamen:ation
of contact area, w:lich is fi leI)' punctate;
while M. howardi has sm loth proxim11
contact are::t and is CJm:nratively h,rgcr
in size.

BJtanicaJ affinity - Parkeriacea.e (Cerat
opt3ris).

Lygodiumsporites (Pot., Thoms. & Thierg.)
Pot. 1956

Type spxies - LygJdiflmsporites adriMsis
(Pot. & G~II.) Pot. Thom,. & Thierg. 1950.

LygJdiumsporit3s sp.
PI. 3, Fig. 1

Doscription - Microspore roundlv triangu
lar, 56·8 X 59·4 [-t; trilete. Y -m uk distinct,
lasurae slightly op~ned, Y-rays extending
up to ± half spore radius. Exine about
1·5 [.I. thick, sm'oth.

Botanical affinity - Schiz3.eaceae (Lygo
die~m).

Lygodiumsporites sp.
PI. 3, Fig. 2

Description - Microspore roundly trian
gular, 49'5 x46·2 p.; trilete; Y-muk distinct,
Y-rays narrow, extending t or slightly
more of spure radius. Exine 1·5-2 [.I. thick,
smooth.

Botanical affinity - Schil.aeacaae (Lygo
dium).

Ciboiiidites Ross, 1949

Type species - Cibotiidites zonatus Rass,
1942.

Cibotiidites kfmdavaensis Sah, 1967
PI. 3, Fig. 3

Ho'otype - Sah, 1967; PI. 2, Fig. 14.
Remarks - The illustrated specim~n m~a

sures 43·5 [-t.

Botanical affinity - ? Gleicheniaceae -
? Cyatheaceae.
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. Auriculiretisporites gen. novo

Type species - A ftriCflliretisporites Caftva
riensis sp. novo

Diagnosis and Description - MicrospJre
with triangular amb, sides ± straight, apices
rounded; 35·6x36·5 [L; trilete. V-mark
distinct, V-rays re<i.ching up to the margin,
apex raised, labTa thin, sli&'htly raised.
Exine about 2·0 [L thick, auriculate thick,~n
ing about 3·5 [L at angular apices. Proximal
ly smooth, distally reticulate, muri low,
about 1·0 [L thick not fOJming the prominent
peaks at the equatorial margin; lumina
polygonal, wide, 2-3·5 [L.

A f,triculiretisporites caHveriensis sp. novo
PI. 3, Fig. 4

Holotype - PI. 3, Fig. 4.
Description - Same as for the genus.
Botanical affinity - Unknown.

Biretisporites (Dele. & Sprum.) emend. Dele.
Dett. & Hugh. 1963

Type species - Biretisporites potoniaei
Dele. & Sprum., 1955.

Biretisporites crassiseximts sp. novo
PI. 3, Fig. 5

Holotype - PI. 3, Fig. 5.
Description - Microspore roundly triangu

lar in polar view with broadly rounded
angles and convex sides; 82·5 X 81·2 [L;
trilete. V-mark distinct, hesura straight,
V-rays extending up to ! of the spore
radius, labra thick, raised, apex and vertex
high, ending in a raised thickened area
simulating bifurcate ray-ends. Exinr: 4·5 to
5·2 [L thick; sur'face finely irregularly gra
nulose, appearing reticulate in surface
view.' . ..

Comparison - Biretisporites crassisexiJl,fts
compares well with B. triglobosfts Sah &
Dutta (1966) from lower Eocene of Assam
in size range and general features of the
spore but differs in having a thick exine and
different surface ornamentation .. Compar
able spores have been described by Vimal
(1952) from Tertiary lignites from Dandot,
W. punjab (Pakistan), but they differ in
size and exin£ characters. B. spectabilis

Dettmann (1963) has globular thickening
at the ray ends.

Botanical affinity - ? M atoniaceae.

Cicatricosiporites Pot. & Gell. 1933

Type species - Cicatricosiporites dorogensis
Pot. & Gell. 1933.

Cicatricosisporites (Ceratopteris) M acrocosta
tftS (Baks.) Sah & Dutta, 1967

PI. 3, Fig. 6

Lectotype - Biswas, 1962; PI. 4, Fig. 53.
Remarks - The illustrated specim~n m~a

sures 79·0 X 95·5 [L.

Botanical affinity - Schizaeaceae

Polypodiaceoisporites Potonie. 1951

Type species - Polypodiaceoisporites specio
S11S (Pot.) Pot. 1951.

Polypodiaceoisporitis sp.
PI. 3, Fig. 7

Description - Microspores with triangular
amb, angles rounded, sides straight. to
slightly concave, cingulate, trilete; 28·0

. x27·0 [L; Y-m1.rk distinct, rays thin, reach
ing up to periphery. Exine up to 1·5 [L

thick, irregularly verrucate; cingulum
smooth up to 3·5 [L thick.

Remarks - The specimen recorded here
is distinguished by its smaller size ffom
other known species of the genus (Sah,
1967).

Botam'cal affinity - Polypodiaceae.

Rugulatisporites Pf. (in Thorn. & Pt. 1953)

Type species - Rugulatisporites quintus
Thoms. & P£' 1953.

Rftgftiatisporites striatfls Sah, 1967
PI. 3, Fig. 8

H 010 type - Sah, 1967; PI. 2, Fig. 7.
Remarks - The Cauvery specimen mea

sures 43 x47·5 [L.

Botanical affinity - Lycopodiaceae.
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Ceratosporites Cooks. & Dettrn. 1958

Polypodiaceaesporites Thier. 1940

Type species- Ceratosporites eqllalis Cooks.
& Dettm. 1958.

Type species - Polypodiaceacsporites hardti
(Pot. & Ven.) Thier. 1938.

Polypodiisporites ornatus Sah, 1967
PI. 3, Fig. 13

Holotype - Sah, 1967; PI. 3, Fig. 19.
Re1narks - The illustrated specimen mea

sures 52·8 X 36·3 (1.•

Botanical affinity - P0IYP:Jdiac~ae.

Verrucatosporites (Pf. in Pf. & Thorn. 1953)
Pot. 1956

Type spc!cies - Verrucatosporit&s alienus
(Pot.) Thom. & PI. 1953.

Verrztcatosporites sparms sp. novo

PI. 3, Fig. 14

Holotype - PI. 3, Fig. 14.
Description - MicrospOle, plano-convex in

outline, bilaterally ~ymm~trical with convex
distal outline and ± straight proximal
amb; 43 X 30·5 !J.; monolete. Laesura thin
extendinl? about !of length. Exine up t~
1·5 !J. thlck, verrucate; verrucae low, 2·5
3·0 (.L wide at the base, sparsely distribmEd.

. ComPa.rison - Vermcatosporites sparsfts is
dlfferentlatcd from all other known species
of the genus by its low and sparsely
arranged verrucae.

Botanical affinity .- Polypodiaceae.

Verntcatosporites bHllatf>s sp. novo

PI. 3, Fig. 16

Holotype - PI. 3, Fig. 16.
De~cripti?n -- Microspore bilaterally sym

metncal; bIconvex; 47'6 X 31·8 !J.; l11':molete.
La~sura straight, 3~ !J. long with thin m;).rgo.
EXll1e ± 1·5 !J. tluck, verrucate; verrucae
low, 2-3 !J. high, 4·0 !J. broad at the base
sparsely d~stributed with rounded tips. '

Comparzson - Verrucatosporites bullatus is
distinguished from V. sparsus in the nature
0'£ verru~ae. The former possesses compara
tIvely hIgh and broad ornamentation and
margo on either side of the laesura.

Botanical affinity - Polypodiaceae.

Verr'ttcatosporites sp.
PI. 3, Fig. 11

De~cription - Microspore bilaterally sym
metncal; monolete; 47·5 X 26·4!J.. Monolete
mark up to ! length; exine ±2·0 !J. thick,

Javtts

Polypodiaceaesporites l&vis Sah, 1967
PI. 3, Fig. 12

Ceratosporites con·aftts sp. novo
PI. 3, Fig. 10

Holofype - P1. 3, Fig. 10.
Description - Microspore roundly triangu

lar with convex sides and rounded angles.
Trilete; 33-30 !J.; Y-mark distinct, laesura
open, reaching more than! of spore radius.
Exine about 1·5 [J. thick, spinose, spines
conate with broad base and pointed distal
('nds, sparsely distributed; exine granulate
in between spine~.

Comparison - C. conatfts described !Jete
resembles the type species, C. cq2talis in
shape and size but differs in the oV0,rall
exine ornamentation. The spines are blunt
and baculate in the type species while they
a'e angular and conate in C. conatfts.

Botanical affinity - Selaginella.

Spore type

PI 3, Fig. 9

Description - Microspore roundly trian
gular in polar view, 26·4 X 28·4 (1. (exclud
ing the outer perine) ; trilete. Trilete
mark thil~, extending up to the e(]uatorial
margin of the body. Exine thin, less than
1·0 !J., smooth to finely ornamented. The
body is ccvered by a transparent perine like
structure, about 10·0 !J. wide in flattened
position.

Botanical affinity - Unknown.

Polypodiisporites Pot. 1934

Type species - Polypodiisporites
(Pot.) Pet. 1934.

H olotype - Sah, 1967; PI. 3, Fig. 13.
Remarks - The illustrated specimen mea

sures 29·6 X 23·0 !J..
Botanical affinity - Polypodiaceae.
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verrucate; verrucae closely spaced, 4 (1.

bf0ad and as high.
Botanical affinity - Polypodiaceae.

Vermcatosporitcs sp.
PI. 3, Fig. 15

Description - Microspore ± spheroidal in
polar view, bilaterally symmetrical; 31·7
X 32·5 [L; monolete. Laesura open, straight
about 20·0 [L long. Exine about 1·5 (1.

thick, verrucate; verrucae about 3·5 (1. long,
4-4·5 [L wide, irregularly distributed.

Botanical affinity - Polypodiaceae.

GYMNOSPERMOU S POLLEN

Abietineaepollenites Pot. 1951

Type species - Abiet£neaepoU~nites micro
alat~ts (Pot.) Pet. 1951.

AbietineacpoUenites sp.
PI. 1, Figs. 6, 12

Description- Pollen grain bisaccate; over
all length 55·8-66 (1.; overall width 46·5-59 [L;

central body elliptical in polar view, 44·5
55·8 X 34·5-39'6 (1.; exine thin, abcut 1·0 [L,

foveolate. Bladders large, outline semi
circular, 38·5-55·8'x 28·8-39·6 (1., infra-reti
culate, lumina very irreguIa"; distal sulcus
narrow to wide; 2·0-9·0 (1..

Botanical affinity - Pinaceae.

ANGIOSPERMOUS POLLEN

Inaperturites V. d. Ham. 1956

Inaperturites sp.
PI. 3, Fig. 18

Description - Pollen grain ± oval-s?aped
in folded condition; 46·0 X 33·0 (1.; WIthout
any aperture. Exine 2·0 [L thick, sex~ne
as thick as nexine, baculate, baculae formmg
pseudoreticulum.

Botanical affinity - Unknown.

Spinainaperturites Pier. 1961

Type species - Spinainaperturites recttr~
vatus Pier. 1961.

Spinainapertttrites densispinus Venkat. &
Raw. 1971

PI. 4, Fig. 1

Holotype-Venkat. & Raw. 1971; PI. 1,
Fig. 16.

Description - Pollen grain spheroidal; In
aperturate; 30x30·5 (1.; with few folds.
Exine up to 1·5 (1. thick, sexine thicker
than nexine, studded with densely spaced
prominent sharply pointed spines, spines
3·5 to 4·5 (1. lcng; basal part broad but
not bulbous, interspe;"sed with 0·5 (1. wide
grana.

Comparison - Spinainaperturites densi-
spinus resembles S. recur,vatus (Pierce,
1961) in size, but the Cauvery species is
distinguished by its non-recurved, compara
tively longer spines and granulose surface
in between spines. Spinainaperturites magni
ficus Ramanujam (1966) is distinctly a
larger form and is characterized by smooth
exine between spines.

Botanical affinity - Unknown.

Couperipollis Venkat. & Kar, 1968

Type species- COftpcripollis (M onosulcites)
perspinosfts (Coup.) Vellkat. & Kar, 1968.

Couperipollis rarispinosus (Sah & Dutta)
Venkat. & Kar, 1968

PI. 2, Fig. 4 & PI. 4, Fig. 2

Holotype - Sah & Dutta, 1966; PI. 1,
Fig. 28.

Cemarks - The illustrated specimens mea
sure 30 X 40-47 [L (excluding spines).

Botanical affinity - Palmae.

COftperipoUis perspinOSftS (Coup.) Venkat.
& Kar, 1968

PI. 4, Fig. 3

Holotype - Couper, 1953; PI. 8, FiCT• 133.
Remarks - The illustrated specimen mea

sures 48·2x23·Q (1..

Botanical affinity - Palmae.

Liliacidltes Coup. 1953

Type species - Liliacidites kaitangaensis
Coup., 1953.
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Liliacidites densiretiwlat26s sp. novo
PI. 4, Fig. 4

Holoiype - PI. 4, Fig. 4.
Description - Pollen grains elongate to

sub-sphelical; 43·5x33·0 fL. MonosuJcate;
coIpus obscured by ornamentation. Exine
up to 2·5 fL thick, sexine thicker than
nexine, tectate, clavate, piIa heads forming
reticulum.

Comparison - Liliacidites kaitangacnsis
Coup. (1953) is distinguis?ed by its .larger
size than the present specIes. L. vanegatt6S
Coup. (1953) is smaller in size. L. inter
medius Coup. (1953) approximates the pre
sent species in size but is distinguished by
its nature of reticulum, which is about
5·0 fL in the centre and 1 fL at periphery.
L. spheriws Coup. (1960) approximates t~e
present species in surface reti.culum but. IS
distinguished by its smaller SIze. L. elltp
ticus Venkatachala and Kar (1968) from
Tertiary sediments of Kutch is distinguished
by its finely intramicroreticulate exine.
L. baculatHs Venkatachala & Kar (1968) is
larger in size. L. joveoreticulatu~ Venk~t. ~
Rawat (1972) recorded in thIS bCl;sm IS
distinguished by its finely foveoretrculate
surface.

Butanical affinity - Liliaceae.

Genus - Nymphaeacidites Sah, 1967

Type species - Nymphaeacidites typiws
Sah, 1967.

Nymphaeacidites decoratHs sp. novo
PI. 4, Fig. 5

Holotype - PI. 4, Fig. 5.
Description - Pollen grain ± spherical in

shape, 32·5x31·7 fL, aperturate, ape~ture
obscured by ornamentation; operculum not
distinct, exine up to 3·0 fL thick, sexine
thicker than nexine, baculate, baculae tips
accuminate, measuring about 2'0 fL, evenly
distributed interspersed with fine granula
tions.

Comparison - The pollen grains of Nym
phaeaciditcs typicus Sah (1967) resemble the
present species in sexinous baculate pro
cesses but can be distinguished by its
larger size.

Botanical affinity - Nymphaeaceae.

Monoporopollenites (Meyer) Pot. 1960

Type species - Monoporopollenites gramz
neoides Meyer, 1956; ca 23 fL.

Tricolpites (Erdtma. Cooks. & Ross)
Coup. 1953

M onoporopollenites gramineoides Meyer,
1956

PI. 6. Figs. 8. 9, 10, 11

Holotype-Meyer, 1956; PI. 4,Fig.29.
Remarks - The specimens illustrated here

measure 23-29·7 X26·5-36 fL. Body variously
folded.

Botanical affinity - Graminae.

Tricolpites margocolpites Venkat. & Raw.
1971

Pl. 2, Figs. 5, 7

Holotype - Venkata. & Raw. 1971; PI. 3,
Fig. 27.

Remarks - The illustrated specimens mea
sure 33 X31·7 fL.

Botanical affinity - Unknown.

Liliacidites joveoreticulatus Venkat. &
Raw. 1971

PI. 4, Fig. 6

Holotype - Venkatachala & Rawat, 1971;
PI. 2, Fig. 3.

Description - Pollen grains oval in shape,
monocolpate, 29·7X 19·8 fL, colpus wide,
running along the entire len~th of t~e
pollen. Exine about 2·0 fL tluck, sexme
thicker than nexine, tectate, foveolate,
foveolae less than 1·0 fL forming fine
uniform reticulum.

Comparison - P0llen grains belonging to
Liliacidites recorded by Couper (1953, 1960)
from Australian sediments are distinguished
by their baculate-clavate sculptural eb
ments. L. ellipticus Venkatachala &. K~r
(1968) approximates the present specIes. m
shape but is distinguished by ItS WIde
sulcus and bigger size. L. densiretiwlatHs
sp. novo also recorded in the presen~ study
can be distinguished by its larger sIze and
nature of clavate structural elements f0rming
a distinct surface reticulum.

Botanical affinity - Liliaceae.

Type species - Tricolpites
Cooks. 1947.

reticulatus
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Tricolpites longicolpatHs Venkat. & Raw.
1971

PI. 2, Fig. 6

Holotype- Venkat. & Raw. 1971; Pl. 2,
Fig. 16.

Description - Pollen gr,>.in roundly tri
angular, 19·8 x20 [1.; tricolpate, colpi long,
almost reaching the poles, up to 9·0 [1.

deep in polar view, wedged shaped. Exine
up to 1·2 [1. thick, tectate; sexine thicker
than nexine, retipilate.

Remar ks- Detailed comparisons are made
by Venkatachala & Rawat, 1972.

Botanical affinity - Unknown.

Tricolpites crassisexinfts sp. novo
PI. 4, Fig. 9

Holotype - PI. 4, Fig. 9. .
Description - Pollen grains spherOIdal,

tricolpate; 30·0 X 28 [1.; colpi long, 26·5 IJ.
and widely open into three distinct lobes.
Exine 1·9 [1. thick, well stratified, sexine
twice as thick as nexine, tectate, finely
reticulate in surface view.

Comparison - T. fissilis Couper (1960) is
distinguished from T. crassisexinfts by its
non-crassisexinus, scab rate to finely clavate,
exine giving a finely pitted appearance.
T. retiwlatfts Cookson (1947) is differentiated
by its larger size and exine stratification.

Botanical affinity - Unknown.

Tricolpites d. T. fisst'lis Coup. !960
PI. 4, Fig. 10

Description - Pollen grain sub-triangular;
tricolpatf', 26·5 X 26'5 [1.. Colpi long, up to
10 [1. deep in polar view and widely open
into distinct 3-10bes. Exine up to 1·3 [1.

thick, stratification obscure, scab rate to
finely clavate giving finely reticulate ap
pearance in surface view.

Remal'ks - The specimen referred here to
d. T. jissilis Couper (1960) is smaller in
size, possesses thinner exine than those
originally described by Coup8r (1.960) from
New Zealand sediments.

Botanical affinity - Unknown.

Striatopollis Krutz. 1959

Striatopollis bellfts, SaIl, 1967
PI. 4, Fig. 13

Holotype - Sah, 1967; PI. 5, Fig. 16.

Remarlls - The specimen referred here to
Striatopollis bellfts Sah (1967) is smaller in
size and measures 37X 23'2 [1.. Specimen
described under Striatricolpites by Gonzalez
(1967) from Columbian Tertiaries is closely
comparable to this genus. The genus Stria
topollis (Krutzsch, 1959) is here considered
valid on grounds of priority. StriatricoljJites
is also recorded from the Tertiary of Nigeria
and Borneo (Germeraad et al., 1968).

Botanical affinity - Solanaceae and Faba
ceae (Anthonotha and Isoberlinia).

Foveotricolpites Pier, 1961

Type species - Foveotricolpites sphaeroides
Pier. 1961.

Foveotricolpites perjoratftS V. d. Ham. &
Garcia, 1965

PI. 4, Figs. 7k 8

H olotype - V. d. Ham. & Garcia, 1965;
Fig. 18.

Remarlls - The illustrated specimen mea
sures 47·5 X 50·5 (l..

Botanical affinity - Unknown.

Beaupreaidites (Cooks. 1950) Coup. 1953

Type species - Beaftpreaidites el~gal!si
jormis Cooks. 1950.

Beaftpreaidites tegillatftS sp. novo

PI. 4, Fig. 32

Holotype - PI. 4, Fig. 32.
Description - Pollen grain roundly tri

angular with slightly convex sides and
rounded angles, 23·2x23·7 [1. in polar view;
tricolpate, angulaperturate. Colpi very
short,slit like. Exine about 1·5 [1., sexine
thicker than nexine except at aperture
region where nexinous thickenings are pro
minent, puncti-tegillate, punctae 0·5 to
1·0 [1. in diameter forming a reticulate
surface.

Comparison - B. tegillatus differs from the
type species B. elegansijormis Cookson and
B. verrftcoS1ts Cookson, in its smaller si.::e,
thinner exine and surface sculpturing.

Botanical affinity - Proteaceae.
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Bombacacidites Coup. 1960

Type species - Bombacacidites bom?axoides
Ccup. 1960.

Bombacacidites inaftSftS sp. novo
PI. 4, Fig. 14

I-Iolotype - PI. 4, Fig. 14.
Description - Pollen grain triangular with

rounded angles in polar view, sides convex;
36·5 X 39·6 fL; tricolpate. Colpi midway
between sides (Planaperturate), sho-t, about
5·3 fL deep in polar view. Exine 2·0 fL

thick, sexine ± twice as thick as nexine,
tectate, coarsdy reticulate in surface view,
muri thinner than lumina; lumina about
2·0 fL in diameter at poles clearly demarcated
from the sma]]er brochi at the apices less
than 1·0 fl.

Comparison - Bombacacidites inaWSftS
appcars similar to B. bomuaxoides Couper
(1960) from the Tertiary of New Zeabnd,
but differs in .he sculpturing of the exine.
Bomuacacidites ajricanus (Sah, 1967) from
Neogene of Africa is larger in size. B.
clarftS (Sah, 1967) is distinguished by its
tripe rate condition. B. annae (Van. der
Hammen, 1959) has coarser polar orna
mentaticn as compared to the species de
scribcd new.

Botanical affinity - Bombacaceae.

Lacrimapollis Gen. novo

Type species --;"Lacrimapollis piloSfts sp.
novo (PI. 4, Fig. 16).

Diagnosis and Description - PollEn grain
spheroidal, tricolpate; 20·4-21·2 X20·4-22·5 fl.
Colpi short, teardrop-shaped, 4·7 fL deep in
polar view, surrounded by up to 2·0 fL

wide 'margo'. Exine ± 2·0 fL thick,
sexine thicker than nexine, tectate, pilate,
surface finely reticulate, reticulations less
than 1·0 fL in diameter.

Derivations oj name - Latin, La.crima
= tear drop, the characteristic shape of the
colpi.

Lacrimapollis pilosus sp. nov.
PI. 4, Figs. 16-20

I-Iolotype - PI. 4, Fig. 16.
Description - Pollen grain spheroidal, tri

coJpate, 20·4-21·2 X20·4-22·5 fl. Colpi short,
tear drop shaped, 4·7 fL deep in polar view,

surrounded by a upto 2·0 fL wide m1.rgo.
Exine ± 2·0 fL thick, sexinp thicker than
nexine, tectate, pilate, surbce finely reti
culatl'; reticulations less than 1·0 fL in
diameter.

Botanical affinity - Unknown.

Margocolporites Raman. 1966

Type species - Margocolporites tS1tkadai
Raman. 1966.

M argocolporitcs sahnii RamJ.n. 1966
PI. 2, Fig. 1

I-Iolotype - Raman. 1966; PI. 4, Fig". 70.
Remarks - The specimen illustrated and

referred here as M. sahnii Ramanuj,tm
(1966) has m')re or less the sarno; siz:J
(50x47·5 fL) as Ncyveli lignite fossil, but
in the present specim"n, ora quite distinct,
which is circular to lalongate.

Botanical affinity - Cacsalpiniac·:Jae.

M argocolporites sithol1yi Raman. 1966
PI. 5, Fig. 2

I-Iolotype - Raman. 1966; PI. 4, 68.
Remarks - The illustrated specimen mea

sures 35 fl.
Botanical affinity - Caesalpiniaceae.

Araliaceoipollenites Pot. 1951

Araliaceoipollenites descrettts sp. novo
PI. 4, Figs. 15, 21

I-Iolotype - PI. 4, Fig. 21.
Description - Pollen grain ± oval in

equatorial view, 36·4-39·5 X 28·5 fL. Tri·
colporate; colpi long, extending almost the
whole length of the grain, ± uniformly
broad with tapering ends; ora conspicuously
lalongate, 7·2 X 4·0 (1.. Exine 2·0 to 2·5 fL

thick, tectate, sexine thicker than nexine,
reticulate.

Comparison - Araliaceoipollenites potoniei
Ramanujam (1966) recorded from the south
Arcot lignite, is comparable to the present
species in size and apertural organization,
but the latter is distinguished by its puncti
tegillate ornamentation. 4. euphorii (Pot.)
Potonie (1951) resembles the Cauvery speci
men in oval shape, but the former is
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characterized by its thicker exine at the
poles and less conspicuous lalongate ora.

A. matanamadhensis Venkatachala & Kar
(1968) recorded from Tertiary of Kutch is
smaller in size. Araliaceous pollen described
under the name Palaeoaraliaceaepites indica
from Tertiary of Assam (Biswas 1962), &
(Bak~i 1962) differ in possessing a thin
continuous oral zone.

Botanical affinity - Araliaceae.

Araliaceoipollenites mannargftdii sp. novo
PI. 4, Fig. 22

Holotype - PI. 4, Fig. 22.
Description - Pollen grain oval in equa

torial view; 39·6 X29·7 [L, tricolporate. Colpi
long, uniformly broad except in the equa
torial region slightly broader and tapering
ends; ora distinct and conspicuously lalon
gate. Exine about 2·0 [L thick, sexine
as thick as nexine or slightly thicker,
tegillate, sexine surface granulose.

Comparison - Araliaceoipollenites potoniei
Ramanujam (1966) is differentiated from the
present species by its smooth surface. A.
matanamadhensis Venkatachala & Kar (1968)
is smaller in size and has laevigate-intra
micro reticulate exine. A. eftphorii Potonie
(1951) resembles in shape but is distinguished
by its smaller size and unequal thickening
of the exine. A. descretus sp. novo recordod
in Madanam distinguishes in possessing a

. reticulate exine.
Botanical affinity - Araliaceae.

Sapotaceoidaepollenites Pot., Thom. & Thierg.
1950

Type species-Sapotaceoidaepollenites mani
festus (Pot.) Pot., Thoms. & Thierg. 1950.

Sapotaceoidaepollenites obscurus (Pi. & Tho
ms.) Comb. novo
PI. 4, Figs. 23, 24

Syn. Tetracolporopolleniets obscurus Pi. &
Thoms. 1953.

Hololype - Pf. & Thoms. 1953.
Descrip ion - Pollen grain sub-prolate,

tetracolporate, 23'2 X 16· 5 [L; colpi long
reaching ± to the poles, ora distinct,
lalongate. Exine about 2·0 i.l. thick, sexine
thicker than nexine, surface ornamentation
obscure, ± smooth.

Remarks - S. obswrfts drscribed by Sah
(1967) as a new species is larger than the
specimens presently included in S. obswrus
(Pi. & Thoms.) comb. novo The holotype
of S. ODswrus (Sah) is to be examined
before syn(momy can be suggested.

Botanical affinity - Sapotaceae.

Sapotaceoidaepollenites dakshinii sp. novo
PI. 4, Figs. 12, 25, 26

Holotype - PI. 4, Fig. 25; 13·2 X 9'0 P.

(Polar view).
Description - Pollen grains prolate oval

in equatorial view, 13·2 X 9·0 [L and roundly
triangular in polar view, 13·8 X 13·2 [L.
Tricolporate, colpi long, narrow, almost
reaching the poles, ora circular to slightly
lolongate. Exine up to 1·5 [L thick, sexine
thicker than nexine, nexine thicker at
pore-region, smooth to slightly scabrate.

CO'mparison - Sapotaceoidaepollenites dak
shinii is distinguished from S. manifestus
Pot., Thoms. & Thicrg. (1950) by its smaller
size. Sah (1967) also described a number
of species of the genus which are larger
than the species described here. S. neyvelii
Ramanujam (1966) is distinctly tetracolpo
rate pollen and larger in size. S. obswrus
another species recorded in this study is
tetracolporate and has conspicuous lalongate
ora and obscure surface ornamentation.

Botanical affinity - Sapotaceae.

Favitricolporites Sah, 1967

Type species - F avitricolporites eminens
Sah, 1967.

Favitricolporites crassisexinus sp. novo
PI. 4, Fig. 27

Holotype - PI. 4, Fig. 27.
Description- Pullen grains spheroidal-oval

in equatorial view, trico1porate; 29 X 21·2 [L.
Colpi long about 16·5 [L, tapering on either
ends, ora lolongate. Exine very thick, 3·3 [L

at equator, thickening towards poles reaching
up to 4·8 [L; sexine thicker than nexine,
tectate, tectum supported by pila, exine
surface foveolate, foveolae less than 1·0 [L

in diameter.
Comparison - Sah (1967) instituted the

genus F avitricolporites and described six
species under the genus from the Neogene
sediments of Burundi, Rusizi Valley of
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Central Africa. F. crassiseximts recorded
in the present study can be differentiated
from these by its smaller size and foveolate
sculpturing.

Botanical affinity - Unknown.

Rhoipites Wodeh. 1933

Type species - Rhoipites bradl~yi Wodeh.
1933.

Rhoipites conatus Venkat. & Raw. 1972
PI. 2, Fig. 12; PI. 4, Fig. 31

Holotype-Venkat. & Raw. 1971, PI. 3,
Fig. 18; 24x18·5 fl.

Remarks - The species is compared in
detail by (Venkatachala & Rawat 1972).
The illustrated specimens measures 24-29·7
X 18·5-20·5 fl.

Botanical affinity - Unknown.

Rhoipites cauveriensis sp. novo
PI. 4, Figs. 33-35

Holotype - PI. 4, Fig. 33.
Description - Pollen grain ± oval-shaped

in equaotial view, 23·7-29·7 X 18·5-20·0 tL;
tricolporate. Colpi long, almost reaching
upto the poles, uniformly wide, ora ± cir
cular to conspicuously lalongate. Exine
about 1'5 tL thick, sexine thicker than nexine,
tegillate, surface sculpturing apparently fine
ly punctate-reticulate.

Comparison - Rhoipites cauveriensis re
sembles very much in size and shape the
pollen grains referred to as Rhoipites conatus
Venkatachala & Rawat (1972) but can
be distinguished by not possessing conate
sculpturing.

R. psilatus and R. dftbi~ts recorded by
Sah (1967) from Neogene of Central Africa
are comparable to the present species in
size but can be distinguished by their exine
sculpture. R. nitidus Sah & Dutta (1967)
described frem the Miocene sediments of
Assam is comparable in shape and size but
differs in possessing thinner exine and in its
sculpturing.

Botanical affinity - Unknown.

Rhoipites sp.
PI. 5, Fig. 3

Description - Pollen grain broadly oval
in equatorial view; 41 X 29· 7 fl; tricolporate.

Colpi long bat not re:tching the poles,
pores simple, lalongate. Exine about 1·3 tL

thick, sexine ± as thick as nexint', reti
culate, lumina less than 1·0 tL, som~times
aligned to form the pseudostriation on the
surface.

Botanical affinity - Unknown.

Costatipollenites Gen. novo

Type species - Costatipollenites Pauciorna
tus sp. novo

Diagnosis and Description - Pollen grains
spheroidal, circular to roundly triangular in
polar view; tricolporate, brevicolpate; ora
more distinct than coJpi, with thick margo.
Sexine equal or thicker than nexine, various
ly ornamented.

Comparison - Symplocoipoll~nites is more
triangula1 in equatCJrial outline with pro
minent sunken pores and a distinct margo
and hence not comparable to the present
genus. Comparable pollen are described
under Porocolpopoll~nites (Pflug) Thomson &
Pflug (1953). This name is not a valid
name and subsequently transferred to Symp
locoipoll::nites by Potonie (1960).

Costatipollenites is here differentiated from
other tricolporate pollen generally included
under Porocolpopoll:;nites (see Elsik, 196~)
by brevicolpate apertwes. Symplocaceae IS

an eurypalynous family consisting of ~ore
than one type of pollen. Symplocos cocc~nea
and S. phan"rophlebia (Erdtman, 1952)
possess pollen grains comparable to the
present species in shape and exine characters.
However, S. coccinea is a larger form.
S. phanerophlebia resembles in size, but can
be distinguished by its betuloid pores.

Costatipollenites paftciornatus sp. novo

PI. 5. Figs. 8 & 9

Holotype - PI. 5, Fig. 9.
Description - Pollen grain with rounded

amb, tricolporate, 17·2-17·8x18·5 tL; colpi
very short, about 4·0 tL deep in polar vtew;
margo present, pores lalongate, encircled
by a annulas, about 2·0 tL wide. Exine
about 1·3 tL thick, sexine as thick as nexine
or thicker, scabrate with vermiculate-pseudo
reticulate o,namentation.

Botanical affinity - Symplocaceae.
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Palaeocoprosmadites Raman. 1966

Type species - Palaeocoprosmadites arco
tense Raman. 1966.

Palaeocoprosmadites acrotense Raman. 1966

PI. 5, Fig. 13

Holotype - Raman., 1966; PI. 3, Fig. 61.
Remarlls - The illustrated specimen mea

sures 20·5 X 21·2 fL.

Botanical affinity- Rubiaceae (Coprosrna.)

Zonocostites Germ., Hopp. & Mull. 1968

Type species - Zonocostites ramonae Germ.,
Hopp. & Mull. 1968.

Zonocostites ramonae Germ., Hopp. &
Mull. 1968

PI. 5, Fig. 26

Remarks - The illustrated specimen is
broadly oval in equatorial view and measures
16·5 X 13·2 fL.

Botanical affinity - Rhizophoraceae.

Ericipites Wodeh. 1933

Type species - Ericipites longiwlcatfts
Wodeh. 1933.

Ericipites sp.
Pl. 6, Fig. 7

Description- Pollen grains united in tetra
hedral tetrad, 28·4 X 33·0 fL. Individual
grain ± spheroidal, 16·5x19·0 fL, tl'i
colporate; colpi long, ora ± rounded. Exine
about 2·0 fL thick, tectate, sexine thicker
than nexine, pila distinct; surface punctate,
punctae about 0·5 fL in diameter forming
fine-reticulations.

Remarlls - Pollen grains referable to the
genus Ericipitcs are known from thf' Miocene
s<'diments 0f Garo Hills, A"sam (B:mcrjee,
19(4) and S. Arcot lignite (Ramanujam,
1966).

Botanical affinity - E1icacc<Le.

Cauveripollis Gen. novo

Type species - Cauveripollis (Caprifolii
pites) wperbus (Sah) comb. novo

Diagnosis and description - Pollen grain
roundly tt iangular, triporate (3-colporoidate),
26·4 X 27 fL. Pores distinct, 6·6 fL in
diameter, colpi ± of the same width as
ora. Exine about 2·0 fL thick, tectate,
sexine as thick as nexine or slightly thicker,
sexine composed of pilate processes with
rounded heads, pila evenly spaced and
distinct, surface appraring closely reticulate.

Cafweripollis sHperbt6S (5ah) comb. novo
PI. 4, Fig. 11

H olotype - Sah, 1967; PI. 7, Fig. 11.
Diagnosis and description - Pollen grain

rcundly triangular, triporate (3-colporoidate),
26·5 X 27·0 I).. Pores distinct, 6·6 fL in
diameter; colpi short, ± of the ::ame width
as ora. Exine about 2·0 fL thick, tectate,
sexine as thick as nexine or slightly thicker,
compcsed of pilate processes with rounded
heads; pila evenly spaced and distinct,
surface appearing closely reticulate, muri
about 1·0 fL thick, lumina wide, irregular to
polygonal in shape, becoming sm1.11erin the
aperture region.

Remarks - Wodehouse (1933) included
distinctly tricolpate ovoid pollen in the
genus Caprifoliipites. The type species is
characterized by a long colpi (see Potonie,
1960, p. 97). The specimens included in
Caprifoliipites superbtts show a brevicolpo
raid nature and hence are precluded from
Caprifoliipites and included in a new genus.
The Cauvery specimens arc closely compar
able to those described by Sah (1967) and
as such are here considered as the sam~ as
those described here.

BDtanical affinity - ? Caprifoliaceae.

Caprifoliipites Wodeh. 1933

Type species- Caprifoliipites viridijl1tminis
Wode. 1933.

CapnJolii pites sp.
PI. 2, Fig. 9

Description - Pullen grain roundly tri
angular, 26·4 X 25 fL; tricolporate. Colpi
moderately long but not reaching the poles,
about 9 fL d~cp in polar view; ora circular
to lalongate. Exine 1-1'3 fL thick, tectate,
slightly thickening towards pore-region;
nexinous thickening around the ora; sexine
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thicker than nexine, granulate; surface very
finely reticulate, body folded.

Remarks - Specimen referred here as
Caprifoliipites sp., compares closely to C.
descretftS recorded from the Eocene of
Mannargudi well, in general shape and
3-colporate condition, but differs in having
comparatively longer colpi, less ornamented
wall and slightly bigger size. The typr
species is differentiated by its better orna
mented exine.

Botanical affinity - Caprifoliaceae.

Tricolporate pollen type
PI. 2, Fig. 10

Description - Pollen grain spheroidal, 23
X26·4 fL; tricolporate, colpi short, brevi
colpate; ora not distinct, probably lalongate.
Exine about 2·5 fL thick, tectate, sexine
thicker than nexine, tectum pila not very
distinct; echinate suprategillar ornamenta
tion; spinules coni like, small, sparsely
placed.

Botanical affinity - Unknown.

Marginipollis Clark. & Fred. 1968

Type species - M arginipollis concinnHs
Clark. & Fred. 1968.

Marginipollis concinnus Clark. & Fred.
1968

Pl. 4, Fig. 28

Holotype - Clark. & Fred. 1968; PI. 2,
Fig. 10.

Remarks - The specimen illustrated is
smaller (19·8 X 36·5 fL) than the type species.

Botanical affinity - Lecythidaceae; Plan
chonia-type.

Tiliaepollenites (Pot.) Pot. & Ven. 1934

Type species - Tiliat;pollenites instrttctlts
(Pot.) Pot. & Yen. 1934.

Tiliaepollenites joveolatus sp. novo
PI. 5, Fig. 1

Holotype - PI. 5, Fig. 1.
Description - Pollen grain spheroidal,

subtriangular in polar view, 3-aperturate,
? brevicolpoidatE; 36·5 X 39·0 fL. Pores cir
cular to slightly lolongate, annulate, colpi

very short opening only up to the poral
area. Exine about 3·5 fL; sexine thicker
than nexine, tegillate, closely packed with
columellae, surface foveolate, foveolae uni
formly distributed, about 1·0 fL in diameter,
nexinous thickening present underneath each
pOle.

Comparison - Tiliaepollenites instructus
Potonie and Venitz (1934) compares in
general shape and size and poral organization
but T. foveolatus described here differs
pcssessing distinctly foveo-reticulate exine.
T. paucus Sah (1967) described from Burun
di, Central Africa is large in size and differs
in possessing reticulate sexine consisting of
thin muri, while the present species is
characterized bv a foveolate-foveoreticulate
ornamentation ..

Pollen grains of living genera DiPlosiscus
(Tiliaceae) and Fremontia (Sterculiaceae) are
comparable to those described here under
Tiliaepollenites.

Tiliaepollenites rotttndus sp. novo
PI. 5, Fig. 15

Holotype - PI. 5, Fig. 15.
Description - Pollen grains spheroidal,

amb circular; triporate, 17X 16·5 fL. Pores
sub-sunken, ± circular, about 2·0 fL, en
circled by an unsculptured annulus of about
1·5 fL width. Exine ± 1·5 (1. thick, sexine
as thick as nexine or slightly thicker,
tectate, intrapunctate.

Comparison - Tiliaepollenites instmctus
(Pot.) Pot. & Yen. (1934) is larger in size
and prominently ornamented. T. paftcfis
Sah (1967) is again a larger form and
subtriangular and sexine is densely crowded
with pila or bacula, forming a distinct
reticulum. T. foveolatus is distinguished by
its larger size and has foveo-reticulate
surface.

Botanical affinity - Tiliaceae.

Myricipites Wodehouse, 1933

Type species - Myricipites dubiftS Wode.
1933.

Myricipites harrisii (Coup. 1953) comb. novo
Pl. 4, Figs. 36, 39

1953 - Couper, Triorites harrisii, PI. 7,
Fig. 111.
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1954 - Cookson & Pike, Triorites harrisii,
Pl. 2, Figs. 95-99.

1964 - Harris, Triorites harrisii, Pl. 27,
Fig. 37.

Description - Pollen grain sub-triangular,
sides slightly convex between era in polar
view, 19'8-23'1 X 19·8-21·2 (1-. Pores approxi
mately circular, 2·0 to 3·3 (1- in diameter,
slightly aspidate with a definite thickening
(annulus) around, ± 3·3 (1- wide. Exine
about 1·5 (1- thick, scabrate; granulations
prominent at the apertural region giving the
characteristics feature to the pollen.

Remarks - Triorites magnificus Cookson
(1950) is a triangular form with broad
apertural cavity and a very distinct sculp
ture composed of baculae, reticuloid orna
mentation. The same diagnosis is taken
for the genus as amplified by Couper, 1953
(see also Potonie, 1960). Cookscn meant to
include mainly Proteaceous types of pollen
under 'this genus.

The pollen under consideration here as well
as those listed in synonym do not answer
to the generic diagnosis of Trion·tes. Myrici
pites as designated by Wodehouse (1933) to
accommodate spheroidal pollen of the type
described here with aspidate poral thicken
ings and a smooth exine and hence are
described under Myricipites.

Pollen of Canacomyrica Guill., a southern
representative of Myricaceae, known only
from New Caledonia are closely comparable
to pollen of Myricipites harrisii, as sug
gested by Cookson & Pike (1954). A super
ficial resemblance to Casuarina can be
ruled out as the latter has very prominent
aspidate pore terminals (see Chanda, 1969).

Botanical affinity - Myriaceae.

Triatriopollenites (Pflug) Thomson & Pflug,
1953

Type species - Triatriopollenites mrensis
Thoms. & Pf. 1953.

TriatriopoUenites sp.

PI. 5, Fig, 4

Description - Pollen grain spheroidal, cir
cular in polar view, 37 X 37 (1-. Triporate.
Pores circular, 2·5-3 (1- in diameter, slightly
protruding with an unsculptured thickening
around it. Exine up to 2·0 (1- thick, sexine
thicker than nexine, sexinous thickening

absent in pore-area, laevigate to finely
pitted.

Remarks - This tvpe is rare and repre
sented by a few specimens, and so detailed
comparisons are not made.

Botanical affinity - Unknown.

Proteacidites Cooks. ex Coup. 1953

Type species - Protcacidites adenanthoides
Cooks. 1950.

Proteacidites terrazfts Rouse, 1962
PI. 5, Figs. 5

Holotype - Rouse, 1962; Pl. 2, Fig. 22.
Remarks - The specimen referred here to

P. terraZftS Rouse (1962) is smaller in size
(23X 21'7 (1-) than the holotype. The latter
is also differentiated bv its long protruding
porate region. Closely comparable specimens
have been included under Retitriporites Van
der Hammen (1956) by Ramanujam (1966).
The pollen of Erythrina which has been
compared with similar pollen by Ram
anujam is a distinct type and is not
comparable.

Botanical affinity - Proteaceae.

Proteacidites gran1tlat1~s sp. novo
PI. 5, Fig. 6, 7

H olotype - Pl. 5, Fig. 6.
Description - Pollen triangular with con

vex sides, corners rounded, angulaperturate;
triporate, 20·5-22·5 X 19·8 (1- in polar view.
Ora aspidate, circular to slightly lalongate
about 3·5 (1-, protruding due to nexinous
thickening (collar) about 2·0 (1- wide. Exine
less than 1·0 (1- thick, being thicker towards
poral region. Sexine thicker than nexine,
granulose, grana less than 1·0 (1-, spanely
spaced.

Comparison - Proteacidites tf6!JerwlatHs
Cookson (1950) is distinct in possessing large
tubercles for ornamentation. P. symphyon
emoides Cookson (1950) is larger in size
with a broad ora. P. adenanthoides Cookson
(1950), is distinguished by long protruding
porate region. P. reticulosca!Jratfls Harris
(1965) has a very close ornamentation and
thick orate aperture. P. tuberculiformis
Harris (1965) has broad tubercles for its
ornamentation and broad triangular ambo
P. terraz'Us Rouse (1962) is distinctly a
reticulate form. The other species of Protea-
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cidites are highly ornate and as such not
compara ble.

Botanical affinity - Proteaceae.

Myricaceoipollenites Pot. 1951

Type species - Myricaceoipollenites mega
granifer PoL, 1951.

Myricaceoipollenites punctitegeUatus sp. novo

PI. 5, Fig. 12

Holotype - Pl. 5, Fig. 12.
Description - Pollen grain with almost

circular amb, angulaperturate, triporate;
16·5 X 16·5 fl. Pores circular to slightly
lalongate, about 2·0 [l, annulus not well
developed. Exine about 1·5 [l, increasing in
thickness at pore regions; sexine thicker
than nexine, punctitegillate.

Comparison - Pollen grains of Corylfts
tripoUenites Rouse (1962) are similar to the
present species in three pored condition and
nature of pore, but the latter is more
spheroidal and possesses better ornamented
wall and smaller in size. M yricaceoipollenites
megagranifer Potonie (1951) is larger in size
and has sparse grana as its ornamentation.

Botanical affinity - Myricaceae.

Coneopollis gen. novo

Type species - Coneopollis decorus sp. novo
Diagnosis and description - Pollen grains

spherical in polar outline; tricolporate; 25·5
X25·5 fJ-, brevicolpate. Pores broadly oval
with thickened margin. Colpi small, wedged
shaped. Exine thick, sexine thicker than
nexine, tegillate, coarsely reticulate with
broader lumina, muri narrow, polygonal;
nexine thickened along the pores forming a
broad collar.

Comparison - Coneopollis is comparable
to ThomsonipoUis (Krutzsch) Elsik (1968),
but is distinguished by its tectate-coCtrsely
reticulate surface ornamentation and thicker
exine while the latter has tectate-psilate to
intectate granulose thinner exine and has
only pore, for their apperture.

Tricolporopoller.ites bacftloferus Pflug (1953)
and those referred to as TricolporopoUenites
spp. by Elsik (1968) are also closely
comparable but differ in possessing a
longer colpi as seen in equatorially flattened
position.

Coneopollis decoYfts sp. novo
PI. 5, Fig. 14

Holotype - Pl. 5, Fig. 14.
Description - Pollen grains spheroidal in

polar view, tricolporate; 25·5 X 25·5 [l; brevi
colpate. Pores broadly oval with thickened
margin, up to 3·0 [l thick, colpi wedged
shape. Exine up to 2·5 [l thick; sexine
thicker than nexine, tegillate, coarsely reti
culate with broader polygonal lumina and
narrow muri. Nexine thicker along the
pores forming a broad collar.

Botanica' affinity - Unknown.

Caryapollenites Raatz, 1937

Type Species - CaryapoUenites simplex
(Pot.) Raatz.

CaryapoUenites cauveriensis sp. novo
PI. 5, Figs. 16, 20, 21

Holotype - Pl. 5, Fig. 21.
Description - Pollen grain spheroidal,

amb circular, 12-16'5 X 13·8 fl. Triporate;
pores subequatorial, simple, circular to
slightly oval about 3·0 [l wide. Exine thin,
1·0 [l or less, sexine thicker than nexine,
scabrate.

Comparison - CaryapoUenites simplex
(Pot.) Raatz (1937) is larger in size, roundly
triangular. C. anulatfts (described as Sub
triporopollenites amtlatus Pflug and Thomson
(in Thomson and Pflug. 1953) is also larger
in size with a pronounced papillose orna
mentation. Carya juxtaporipites (Wode
house) Rouse (1962) is closely comparable
but it is slightly larger.

Botanical Affinity - Juglandaceae.

Caryapollenites tetraporoides sp. novo
PI. 5, Fig. 22

H olotype - Pl. 5, Fig. 22.
Description - Pollen grain spheroidal;

tetraporate; 19·8 X 19·8 [l; pores subequa
torially placed, circular to slightly oval
shaped, about 2·7 tJ. in diameter with slightly
thickened rim. Exine thin, about 1·0 [l,
sexine thicker than nexine, granulosl.

Comparison - Caryapollenites simplex
(Pot.) Raatz (1937) and C. anulatus are
larger in size and also differ in shape and
ornamentation. C. juxtaporipites (Wode
house) Rouse (1962) differs in triporate
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condition. C. caftvcriensis sp. nov., another
specie8 described in thi£ study is a triporate
pollen and smaller in aV(:rage c1imentions.

Bota1,ical Affint'ty -- ]uglandaceae.

Scabratriporites v. d. Ham. 1956

Type Species - Scabratriporites simplifor
mis H. Klink. 1966.

Remarks - Scabratriporites van der Ham~
men (1956) is here validated to include
angulaperturate, scabrate triporate pollen
with pores not subtended by thickenings.
Triporopollenites (Pflug) Thomson and Pflug
(1953) which is validly published includes
pollen with aspidate apertures.

Scabratriporites was published by van
der Hammen with a modern equivalent as
the type. Hence, was not considered valid
by Potonie. Hoeken-klinktnberg (1966)
described similar pollen under Scabratri
porites simpliformis recorded from Palaeo
cene of Nigeria. This species is here con
sidered as the type species in validating
this genus.

Scabratriporites triangularis sp. novo
PI. 5, Fig. 18

Holotype - PI. 5, Fig. 18.
Description - Pollen grain with triangular

amb, sides convex; triporate, 23·7x24·4
[1. in polar view. Pores circular to slightly
oval in shape, 3·3 [J. wide. Exine about
1·2 [J. tbick, scxine thicker than nexine,
nexine thickening at the pore region, surface
scabrate.

Comparison - Scabratriporites triang'bilaris
described here is closely comparable to
S. simpliformis Hoekcn Klinkenberg (1966),
but differs in its smaller size and bigger
pores.

Botanical affinity - Unknown.

Subtriporopollis Sah, 1967

Type spBcies - Subtriporopollis temtis Sah,
1967.

Subtriporopollis scabratus sr. novo
PI. 5, Figs. 17 , 19

H olotype - PI. 5, Fig. 19.
Description - Pollen grains spheloidal,

amb ± circular, triporate; 25 X 26·4 [J..

Pores distinct, circular, placed very near
the equator, intragranular, 6·6 X 2·6 [J. in
diameter. Exine 1·5 to 2·0 [J. thick, sexine
slightly thicket than nexine, tectate, scab
rate. Prcminent nExinous thickening
around the ora.

Comparison - SftbtriporopoUt's teni1tS Sah
(1967) is distinguished by its larger
size, reticulate ornamentation and tenui
exinous nature. S. rotftndis Sah (1967) is
also reticulate and larger with closely
comparable pores as that of the species
described here

Botanical affinity -? Ulmaceae or
Rubiaceae

Striatriporites H. Klink. 19566

Type spe'cies - Striatriporites nigeriensis
H. Klink. 1966.

Striatriporites d. S. nigeriensis H. Klink,
1966

PI. 5, Fig. 23

Description - Pollen grain with triangular
amb with slightly convex sides and rounded
angles, angulaperturate; triporate; 32 X
23·7 [J. in polar view. Pores ± circular about
2·0 [J. in diam., encircled by an unsculptured
annulus about 2 (.I. in width, pore-borders
slightly protruding Exine 1 [J. or less,
stratifica t10n indistinct, striate; striations
less than 1 [J. thick, circumambient to the
angles in polar view, meeting at the poles,
undulating.

Comparison - The specimen described
here compares very closely with the Nigerian
species described by Hoeken-Klinkenberg
(1966) from the Maestrichtian sediments.

Botanical affinity - Unknown.

Striatriporites cauverzenS1S sp. novo
PI. 5, Fig. 25

Holotype - PI. 5, Fig. 25.
Description - Pollen grain roundly

triangular with straight to conVEX sides,
17·8 X 19·8 (.I.. TripJrate; angulaperturate.
Pores equatorial, protruding, ± circular
about 2·0 (.I. in diameter encircled by an
unsculptured 1·5-2 [J. wide annulus. Exine
thin, less than 1'0 (.I., stratification obscure,
ornamented with striations. Ridges follow
ing the contour of the pore and meeting at
the poles.
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Comparison, - Striatriporites cauveriensis
compares w011 with the S. nigeriensis in
its general morphologic,,'! features, but is
distinguished by its smalJer size and promi
nently protruding pores.

Botanical affinity - Unknown.

Thomsonipollis (Krutz.) Els. 1966

Type species - ThomsonipoUis magniflcus
Pf. & Thom. 1953.

TholJtsonipollis submarginatus sp. novo
PI. 5, Fig. 24

Hol'Jtype - PI. 5, Fig. 24.
Description - Pollen grains spheroidal

circular in polar view; triporate, 26'4 X 33 fL.

Pores submarginal, circular to slightly cval,
2·6 to 3·3 fL it' diam. with a distinct annulus.
Exine about 3·0 fL thick; sexine thicker
than nexine, ornamented with fine closely
spaced pila and bacula, often coalescing to
form a vermiculate-reticulate pattern.

Comparison - Thomsonipollis pal~oceni
cus Elsik (1968) is larger in size, ruundly
triangular with prominently invaginated
larger pores. T. magniflws Pflug and Thom
son, 1953 ex Krutzsch (1960) is highly orna
mented with distinct processes, variously
covered over the sexine.

Botanical affinity - Rubiaccae.

ThomsonipoUis variornatus sp. novo
PI. 5, Fig. 27

Holotype - PI. 5, Fig. 27.
Description - Pollen grajn spheroidal,

amb circular, variously folded; triporate,
34·5 X 39·6 fL. Pores submarginal, circular,
about 4·0 fL wide with a distinct annulus,
2·5-3'0 (J. around pores. Exine about 3·0 fL

thick, stratification not distinct, sexine
ornamented with irregularly distributed
gra.na of varying size, with laevigate exine
in between.

Comparison - ThomsonipoUis pal;occnicus
Eslik (1968) is roundly triangular with
prominently envaginatcd pores. T. magni
flws Pflug and Thomson ex K rutzsch (1960)
is highly ornamented.

T. s~tbmarginat1tS sp. novo is distinguished
by its closely set pila for ornamentation.

Botanical affinity - Unknown.

Maculoporites Gen. novo

Type species - M awloporites retiCftlatfts
sp. novo

Diagnosis and description - Pollen grains
spheroidal, circular to roundly triangular
in polar view. Triporate, pore margin
thickened by nexinolls thickenings, sexine
tactate, thicker than nexine, reticulate with
closely set meshes. Pore margins not co
vered by sexine.

Comparison - Triorites (Erdtman, Cook
son) Couper (1953) distinctly triangular
without any elaborate sexinous ornamen
tation. ThomsonipoUis (Krutzsch) Elsik
(1968) is comparable in the type of pore
construction, but differs in the ornamenta
tion 0 f the sexine, tectate-psilate to intectate
granulose and aperture number which also
varies from one to eight or more in number.

M ac~doporites retiwlatus sp. novo

PI. 5, Fig. 28

H olotype - PI. 5, Fig. 28.
Description - Pollen grain spheroidal,

amb ± circular, triporate; 33 ·66 X 34·4 fL.

Pores equatorially placed, circular to oval
in shape, about 3·3 fL wide, bordered by 1·3
fL wide nexinous thickenings. Exine about
2 fL thick, sexine thicker than nexine, tectate,
columella distinct with rounded distal ends,
surface reticulate.

Botanical affinity - Unknown.

Tricollareporites Gen. novo

Type species - TricoUareporites echinatus
sp. novo

Diagnosis and description - Pollen grain
spheroidal, amb circular in polar view;
triporate, pores surrounded by a thick
collar. Exine thick, sexine pilate, baculate,
granulose or echinate.

Derivation of Name - The generic name
is derived from the conspicuous thick col
lard aperture. Triporate pollen with thick
collar and heavv ornamented sexine are
included under the genus.

Comparison - TiliaepoUenites Pot. & Ven.
(1934) are also vestibulate but have a pore
cavity and sometimes colporate and aper

.tures are intrangular. Comparable pollen
are known in the family Stertculiaceae
(Pterospermum) .
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Tricollareporites echinattts sp. novo
PI. 5, Figs. 29, 30; PI. 6, Fig. 5

Holotype - PI. 5, Fig. 29.
Description - Pollen spheroidal, amb

circular; triporate, 46·2-47·5 X 46·2-52'8 [..1-.

Pores circular to elliptical, about 3·5 [..I- in
diameter, surrounded by a thick collar,
4'6-6·0 [..I- wide making the poral region
prominent. Exine about 3·3 [..I- thick, sexine
thicker than nexine, tectate; surface granu
lose, echinate; spines about 3·3 [..I- long,
conical with ± blunt tips, evenly spaced
and sparsely distributed.

Remark - The present fossil specie8 com
pares very closely to the pollen grains of the
extant genus, Pterosperm1lm of Sterculiaceae
in its morphological features, hcwever fossil
pollen are smaller in size.

Botanical affinity - StercuJiaceae.

symplocospollenites Pot. Thoms. & Thierj,\.
1950

Type species - Symplocospollenites ro
tundus (Pot.) Pot., Thoms. & Thierg. 1950.

Symplocospollenites sp.
PI. 2, Fig. 8

Description - Pollen grain ± spheroidal in
polar view; 19·8x18·5 [..1-; tetraporate. Pore
simple, small, ± circular to slightly lolongate,
slightly aspidate, 1·5-2'0 (1- in diameter.
Exine about 1'5 [..I- thick, thicker at pore
region; sexine as thick as nexine, smooth to
faintly ornamented.

Remarks - The specimen referred here
to the genus Symplocospollenites is com
parativelv smaller than the type species.
The latter is further differentiated by com
paratively more aspidate pores.

Botanical affinity - Symplocaceae.

Myrtaceidites (Cooks. & Pike) Pot. 1960

Type species - Myrtaceidites mesonesus
Cooks. & Pike, 1954.

Myrtaceidites mesonesftS Cooks. and Pike,
1954

PI. 4, Fig. 30

H olotype - Cookson & Pike; PI. 1, Fig. 36.
Remarks - The illustrated specimen mea

sures 12'5-12'5 (1-.

Botanical affinity - Myrtaceae.

Myrtaceidites eucalyptoides Cooks. & Pike,
1954

PI. 4. Fig. 29

Holotype - Cookson & Pike.
Remarks - The present specimen is

smaller than the type species and the holo
type and measures 11·8 X 12·5 [..I- in equa
torial diameter.

Botanical affi'lity - Myrtaceae.

Cupanieidites Cooks. & Pike, 1954

Type species - C'Vtpanieidites orthoteichus
Cooks. & Pike, 1954.

Cupanieidites decoratus sp. novo
PI. 4, Figs. 37, 38

Holotype - PI. 4, Fig. 38.
Description - Pollen grain roundly tri

angular with convex sides in polar view,
19'8 X 21·2 [..1-; trisyncolpate, arci prcminent,
colpi joining, forming a distinct polar island.
Exine about 1'0 [..I- or less, stratification
obscure due to well-built ornamentation,
nexinous thickening distinct at the poral
region, prominently reticulate, reticulations
uniform and formed due to punctae.

Comparison - Cupanieidites decoratus re
sembles C. orthoteichtts (Cookson & Pike,
1954) in size and syncolpate condition, but
the latter is distinguished by its fine reti
culation.

Cupanieidites major Cookson and Pike
(1954) io distinctly larger in size and possesses
a very small polar island. C. reticulatus
Ccokson & Pike (1954) resembles the Cauvery
species in size and sexine reticulations but
is distinguished by c~ less developed polar
island which sometime is completely absent.

Botanical affimity - Sapindaceo.e.

Stephanocolpites (V. d. Ham.) Pot. 1960

Type species - Stephanocolpites costatus V.
d. Ham. 1954.

Stephanocolpites aggerus sp. novo
PI. 2. Fig. 3

Holotype - PI. 2, Fig. 3.
Description - Pollen grain spheroidal,

26·4 X25·7 p.; Pentacolpate. Colpi thin,
































