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ABSTRACT
The paper deals with the main results of a palynological study of the Quilon beds exposed

at Padappakkara, Paravur and Edvai in the Kerala State of South India.

A latge number of

hysteichosphaerids, acritarchs, numerous kinds of spores of pteridophytes and pollen grains of
angiosperms and a fairly good number of fungal fruit bodies and, spores have beenr recovered

from the clays of these beds.
niaceae, Ophioglossaceae,
of which the spores of
elements.
Palmae, Liliaceae, Lemnaceae,
Vitaceae, Combretaceae,

Lecythidaceae,

Schizaeaceae.

Gramineae,
Ebenaceae,
Simarubaceae, Rubiaceae,

The pteridophytes are represented by Lycopodiaceae, Gleiche-
Adiantaceae,

Polypodiaceae-Dicksoniaceae complex constitute
The angiosperms are represented by the pollen of Potamogetonaceae, Aroideze,
Nymphaeaceae,
Loranthaceae,

Dicksoniaceae, and

Polypodiaceae,
the predominant

Menispermaceae,
Diprerocarpaceae,

Euphorbiaceae;
Sapindaceae, Oleaceze;

Araliaceae, Symplocaceae, Anacardiaceae, Rhizopho-

raceae, Bombacaceae, Hippocrateaceae, Caesalpiniaceae, Aquifoliaceae, Nyssaceae, Caprifoliaceae,

Compositae, Ctenolophonaceae,

Labiateae, Meliaceae,

Sapotaceae, Polygalaceae, Proteaceae,

Haloragaceae, Sonneratiaceae, Olacaceae, Thymeliaceac, Moraceae and Droseraceae.

| The abundance of Polypodiaceae-Dicksoniaceae spores, and the occurrence of Pterida-
cidites, Intrapaculisporis, Eximospora, Cmmgulatisporites, Cibotidites and the pollen grains refe-

rable to Compositae (Composstoipolienites), Sonneratiaceae (Verrutriporites),

Dipterocarpaceae

(Foveoretitricolpites), Combretaceae (Psendocolpopoliis), and Droseraceae (Ornatetradites and
Droseriditer) indicate a Miocene age for the Quilon beds. The spore and pollen assemblage
recovered generally supports the Lower to Middle Miocene age assigned to Quilon beds, by
the earlier workers on the basis of faunal evidence.

The spore and poilen assemblage along with the microthyrtaceous fungal fruit bodies
clearly points towards a tropical humid climate with plenty of rainfall during the Neogene

period of Kerala.

The Neogene flora of the Quilon beds was essentially of the coastal type and indicates
the presence of brackish water swamps and lagoons along the coast line.

INTRODUCTION

ING1, as early as 1882, classified the wvast
Tertiary sediments of the Kerala State in South
India into the Lower Quiion beds consisting of
fossiliferous limestones, carbonaceous clays,
calcareous clays and sands, and the Upper Warkall
beds of variegated sands, white plastic clays,
carbonaceous clays and associated seams of lignite,
The entire Tertiary sequence of Kerala rests directly
upon the Archaeans and itself is overlain by a
variable thickness of recent to subrecent marme and
estuarine sediments.

The Kerala Tertiaries extend all along the coast
of that state almost continuously from Cape Comorin
in the South to Manjeshwar, bordering the Manga-
lore District of Mysore in the North. They clearly
reveal two major basins of deposition, viz., (1) between
Trivandrum and Ponnani in the South including
central Kerala, and (2) between Cannanore and
Kasargod in North Kerala. The Quilon beds were
originally believed to be of limited extent confined
to the type locality at Padappakkara. Subsequently

Kumar and Pitchamuthu? traced the Qulon lime-
stones towards Nedungulam, Paravur and Varkallai
and Damodaran? located them at Edvai. Jacob and
Sastry4 idestified this limestone in a bore hole from
Chavara. Poulose and Narayanaswamye®, more
recently, indicated that the marine <alcareous beds
spread over a considerable area from WVarkallai in
the South to Shertallai in the Northern part of
Kerala under the cover of recent deposits,

The Quilon beds are best exposed in the southemn
basin at Padappakkara 11 Km north-east of Quilon
and also at Nedungniam, Edvai, Paravur and in
the drill holes north of Varkallai, The limestone
is richly fossiliferous containing numerous, often
beautifully preserved, specimens of foramnifera,
corals, echinoids, molluscs, ostracods and crabs. In
the northern basin, the Quilon beds are very insignifi-
cant and particularly located at the base of the sea
cliff near Meenkunnu 6 Km north of Cannanore.

Kingl, who on lithological similarity considered
the Warkalli beds overlying the Quilon’s as
equivalent to the Cuddalore sandstones of Taml
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Nadu, assigned a Middle Miocene age to the Quilon
beds. Jacob and Sastry* on the basis of a study of
foraminifera from a bore hole at Chavara assigned
a Lower Miocene (Burdigahian) age to these beds.
Subsequently Dey® from an exhaustive study of the
molluscan fauna from Padappakkara considered the
Quilon’'s to be of Middle Miocene (Vindobanian)
age,

PALYNOLOGICAL RESULTS

Palynological investigations of the Kerala
Tertiaries in general and the Quilon beds in parti-
cular have been very few and far between. The
authors have undertaken this study with the express
purpose of providing a comprehensive account of
the palynological assemblages of the Quilon and
Warkalli sediments so that they may be meaning-
fully utilized not only for stratigraphical purposes
but also to unravel the flornstic complexes and
palacoclimatical set up during the Neogene of
Kerala and to assess and evaluate the nature of the
depositional environment during this period. The
following are the main results of the authors’ study
with regard to the Quilon sediments, the detaled
account of which would be published elsewhere.

The material used in this study consists of a
large number of samples of clay, often with many
ivertebrate remains in varying degrees of preserva-
tion, and darkish carbonaceous clays from the
Quilon beds exposed at Padappakkara, Paravur and
Edvai.

Palynologically the Quilon clays are found to be
extremely rich. A number of hystrichosphaerids,
acritarchs, and a galaxy of evcellently preserved
spores of pteridophytes and pollen grains of
angiosperms and a fairly sizeable number of fungal
frmit bodies and spores have been recovered from
these clays by suitable maceration techniques. The
angiosperm pollen grains constitute the predominant
elements of the Quilon microflora. No gymno-
spermous pollen grans, either winged or unwinged,
have been encountered m any of the large number
of samples studied.

The ptendophytic  spores
Lycopodiaceae, Gleicheniaceae,

referable to
Oph:oglossaceac,

are

Dicksoniaceae, Adiantaceae, Schizaeaccae, and
Polypodiaceae. Of these, the spores of DPoly-
podiaceae-Dicksoniaceae complex are  profusely

represented and next in the order of numerical
importance are Lycopodiaceae and Schizaeaceace.
The following are some of the important taxa
recorded by the authors, iz, Lyeodumsporiaes
padappakkarensis sp. nov., Intrabaculisporis quilonense
sp. nov.,, Gleichemdies cercinidites,  Evimospora
sparsus sp. nov,, Verrucosisporites  dakshinensiy
sp. nov., V. pulvinulatoides, V. paravurensis sp. nov,,
Foveosporites raoi sp. nov., Fovcotrilctes bifurcatus
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sp. nov., Lycopodiacidites caperatus, Cibotidites
kundavaensis, Cugulatisporites miocenicis sp. nov.,
Pteridacidites salii sp. nov., Lacvigatosporites ovatus,
Polypodisporites tmpuariter, P. ornatius, P. perverru-
catus, P. wmulnverrucatus, and Schizaeocisporites
multistriaius sp. DoOv.

The angiosperms constituting the largest contingent
of the Qutlon microflora are represented by the
pollen of both monocotyledons and dicotyledons. The
monocotyledons are represented by the pollen of
Potamogetonaceae (Retipilonapites tertiaris Sp. nov.,
R. arcotense), Aroideac (Spinainaperturites neoge-
nicis sp. Nnov., Rerialeres quilonensis sp. nov.),
Lilvaceae (Ltiliacidites padappakkarensis sp. nov,,
L. densireticularus}, Palmae (Palmaepollenites kera-
lensis sp. nov.,, P. neyvelii, P. longisulcus sp. nov.,
Arecipites punctatus sp. nov.,, Verrumonocolpites
indicus sp. nov., Couperipolits punctitectatus sp. nov.,
C. ellipticus sp. nov.,, Clavapalmacdites hammenis
gen. et sp. nov., Echunosulcites ovatus gen. et sp. nov,,
Paravuripolhs  mulleri gen. et sp. nov., Edva-
pollis punctatus gen. et sp. nov., Longapertitey
hammeni: sp. nov., Quilonipolienites sahnii ven. et
sp. nov,, Dicolpopollis padappakkarensis sp, nov,
D. minutus sp. nov., D. [ongicolpatus sp. nov., and
Spinozonocolpites quilonensis sp. nov.), Lemnaceae
(Spirnamonoporites indicus sp. nov.}, and Gramineae
(Monoporopollenites gramineoides). Of these the
poilen of Palmae is very abundantly represented and
shows significant resemblances with the pollen of the
modern palms such as Cocos, [Iyphaene, Areca,
Pmanga, Iriartea, Lepidocaryum, Nipa, Calamus
and Metroxylon.

Pollen grains referable to the following assemblage
¢f the dicotyledonous families have been recognized
m the Quilon beds, 1z, Nymphacaccae, Menisper-
maceae, Euphorbiaceac, Vitaceae, Combretaceie,
Ebenaceac, Loranthaceae, Dipterocarpaceae, Sapin-
daceae, Oleaceae, Lecythidaceae, Simuarubaceae,
Rubraceae, Araliaceae, Symplocaceae, Anacarduceae,
Rhizophoraceae, Bombacaceae, IHHiprocrateaceac,
Caesalpiniaceae, Agquifoliaceac, Nyssacene, Caprifo-
ltaccae, Compositae, Ctenolophonaceae, Labwicae,
Meliaccae, Sapotaceae, Polygalaccae, Proteacead,
Haloragaceae, Sonneratiaceae, Olacaceae, Thymes-
haceae, Moraceae and Droseraceae, The commonly
represented taxa are, vis, Crorononlaepolienites
cuphorbioides gen. et sp. nov., Retirricolpires erandis
sp. hov,, R. americana, Retirrescolpites indicus sp. Nov.,
Foveotricolpites  prercei  sp. nov.,  Crorotricolpires
densiclavarus sp. nov., Loranthipites vlegany gen. et
S8p nov., Margenipollis  quilonensts  sp. nov, M.
kutchenyis comb, nov., Cunolophonidites  costaiuy,
Polvcolpites granulatus, Pseudocolpopotiis  com-
bretoides gen. et sp. nov, Cauveripollis superbus,
Hippocrateaceaedites quiloncnsis sp. aov., Zonoco-
stites indicus sp. nov., Palueocoprosmadites keralensis
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sp. nov., Gothwnpollis wmdicus sp, nov.,, Composiiol-
pollenmies wigurus, Bombacacidires nunutus sp. nov,,
Caostanipollenites pancrornatus, Cupantedites punctatus
sp. nov., Margocolporites oligobrocharus, M. tsukadan,
Saporuceoiducpolienites africanus, S. neyvelir, §.
Keruiensts sp. nov.,, Mehapollis quilonensis sp. nov.,
Polvealacudites ovairus, Myricipites harrisit, Maculo-
porites quilonensts sp. nov.,, Verrutriporites perver-
rucatus sp. nov., Terrapolhis quadrangularts sp. nov,,
.  ornarus sp. nov.,, Haloragacidites  delicatis
sp. nov., H. nevveli, Parsonsidites couperi sp. nov.,
Anacolosidites  Iureoides, Clavaperiporites jacobt,
Oinaretradites droseroides gen. et sp, nov.,, and
Droseridhites nunor sp. Nov.

On the whole among the angiosperms the pclien
of arborescent plants predominates over that of
the hetbaceous ones. The rarity of the poiltlen of
Gramineae points towards the paucity of grass
cover n the vegetation The majority of the pollen
grains exhibit varwous kinds of exine sculpturing,
often of a very ornate type, which incidentally
indicates that they were produced by entamophilous
plants growing in and around the vicimity of the
depositional basin and that there was not much of
long distance transportation of the grams.

The bystrichosphaerids of the Quilon microflora
consist of species of Achmosphaera, Cleistosphaert-
divm, Hysirichosphaeridinm, Spiniferites etfc., and
the acritarchs include the species of Baltisphaeridium.
The fungal fruit bodies are referable to bmmcro-
thyriaceous (ascomycetous) funagi,

The anbundance of the spores of the Polypodi-
aceae-Dicksomaceae complex, and the occurrence of
Preridacidites, Intrabaculisports, Cingulatisporites,
Cibondites and the pollen grains of Compositae
(Compostitoipollenites), Sonneratiaceae  (Verrutri-
porites), Dipterocarpaceae {(Foveoretitricolpites),
Combretaceae (Pseudocolpopoellis), and Droseraceae
(Ornatetradites, Droseridites) point towards the
Miocene age for the Quilon beds. The Quilon
microfloral assemblage is fairly comparable with
the Miocene assemblages of the Enmwetok, Fij,
Bikini and Palau islands of the South Pacific area’,
Neyvel; lignite and Cauvery basin of Tamil Nadu® 9,
Bengal basin®, and the Rusizi valley of Burundill
While it is not possible at this stage to be specific
as to the exact horizon of the Quilon beds within
the Miocene age, the spore and pollen assemblage
we have recovered generally supports the Lower to
Middle Miocene age (Burdigalian to Vindobanian)
assigned to these beds by the earlier workers
on faunal evidence4:612

CONSIDERATION OF PALAEOCLIMATE AND DePOSITIONAL
ENVIRONMENT

A overwhelming majority of the taxa with
recognizable botanical affinities indicate the presence
of either exclusively or chiefly tropical families in
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the Quilon flora. Mention must be made in this
connection of the occurrence of such famibes as
Gleicheniaceae, Schizaeaceae, Polypodiaceae,
Aroideae, Palmae, Lecythidaceae, Araliaceae, Sym-
plocaceae, Rhizophoraceae, Sonneratiaceae, Bom-
bacaceae, H:ppocrateaceae, Caesalpimaceae, Com-
bretaceae, Sapotaceae, Dipterocarpaczae, Cienolo-
phonaceae, Meliaceae, Olacaceae, Anacardiaceae, and
Droseraceae. The abundance of ferns and the
presence of Dipterocarpaceae, Ctenolophonaceae,
Olacaceae and Duabanga of Sonneratiaceae points
towards heavy precipitation. It thus appears that
the climate dJduring the Neogene of Kerala was of
the tropical humid type with plenty of rainfall,
As the modern climate of Kerala is of the same
kind, one is tempted to presume that perhaps there
had not been much of a change in the climate of
this region since the Neogene times.

A critical analys's of the diverse kinds of micro-
floral elements recorded clearly indicate that meritic,
shallow marine to brackish water cond:tions prevailed
during the deposition of the Qulon beds. The
earbler faunal evidence also pointed to the same
environment. There s no doubt that the Neogene
Quilon Rora was essentially of a coastal type. The
recotd of pollen grains iesembling such accredited
mangrove faxa as Barringtosna of Lecythidaceae,
Riizophora of Rhizophoraceae, Lumnitzera of Com-
bretaceae, Nipa and Iriarrea of Palmae clearly
testifies to the presence of brachish water swamps
and lagoons along the coast line. Present immediately
interior to the mangrove belt of the vegetation
there were picbably a number of fresh water
ponds dotting the landscape as cvidenced by the
occurrence of the polien grains of Potamogetonaceae,
Lemnaceae, Nymphaeaceae, and Myriophvilum of
Haloragaceae.
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