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The palynoflora recovered from the Tertiary lignite and associated sediments exposed along Cannanore and adjoining area
of Kerala Basin consists of 50 genera and 73 species . Of these, 13 genera and 20 species are represented by pteridophytic spores
and 36 genera and 52 species to angiospermous pollen. Ten species have been proposed as new. Some significant constituents
of the assemblage are —Lygodiumsporites, Dictyophyllidites, Crassoretitriletes, Intrapunctisporis, Cheilunthoidspora, Polypo-
diisporites, Retimonosulcites, Quilonipollenites, Lakiapollis, Tricolpites, Gemmatricolpites, Tricolporopollis, Dermatobrevicol-
porites, Margocolporites, Retitrescolpttes, Meliapollis, Ctenolophontdites, Myricipites, Triporopollenites, Clavaperiporites and
Malvacearumpollis. Quantitative dominance of angiospermous pollen is a conspicuous feature of the assemblage. Ecological
analysis of the assemblage identifies several palaeoassociations of low-land, fresh water swamp and water edge, sandy beach,
montane and back - mangrove vegetation. The recoered patynological assemblages indicate the prevalence of wet semi-evergreen
type of vegetation with warm and humid tropical climate and plenty of rainfall during sedimentation. The brackish-water
environment of depositionis indicated by back-mangrove elements (Palucosantalaceaepites, Malvaced rumpollisy and dinoflagel-
tate cysts. On the basis of comparison of the present assemblage with the known Indian Tertiary palynoassemblages, Miocene
age has been assigned.
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PALYNOLOGICAL studies on the Quilonand Warkal-  systematic palynology, palaeoecological interpreta-
li formations (Kerala Basin) have been carried out for  tions and dating of sediments. The studies are based
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on the grab samples and not stratigraphically
measured sections. The sediments have been as-
signed Early to Middle Miocene age. However, the
recent palynological studies reveal the existence of
subsurface Palaeogene sediments in the area (Raha
et al., 1987, Rao, 1990, 1995). In view of this newly
emerged palynological information, it is envisaged to
restudy and analyse the entire palynological data in
a comprehensive manner in order to fill the gap on
the existing divergent views. With the above objec-
tives, a project has been taken up to study the entire
extent of Tertiary Kerala Basin with the collaboration
of Center for Earth Science Studies and Central
Ground Water Board, Trivandrum. The authors made
a detailed collection of clay and lignite samples from
the ares of Meenkunnu, Payangadi, Nileswar,
Karyankod, Pilicode and Azhikhode. Meenkunnu
and Karyankod are outcrops; Payangadi and Niles-
war are mine sections and Pilicode and Azhikhode
are well sections. The samples collected from Niles-
war, Karyankod and Pilicode were found to be barren
and the palynostratigraphic study of Payangadi sec-
tion will be taken up later. The present paper ex-
clusively deals with the Cannanore lignite and
associated sediments exposed along Meenkunnu and
adjoining areas and Azhikhode well, Cannanore Dis-
trict, Kerala (Map 1).

The cliff section at Cannanore is sampled at
Meenkunnu, 6 km north of the Cannanore guest
house on the Cannanore-Azhikhode road. The lithol-
ogy consists of mainly thick band of sandstone inter-
calated with clay underlain by carbonaceous clay.
The base is not seen. The top of the section is covered
by laterite. In some part of the section a sequence of
ball clay with carbonaceous clay is developed in
between sandstone and lignite. The lithological-
details of the different sections have been given in
Text-figure 1.

The Tertiary sediments of Kerala are well known
as Warkalli and Quilon formations from type
localities (King, 1882; Foote, 1883). The Quilon For-
mation consistsof limestones with intercalations of
calcareous clays, carbonaceous clays and sand
whereas the Warkalli ormation comprises variegate
sandstones interbedded with white plastic and
variegated clays, carbonaceous clays and seams of
lignite or eaty lignite. The Tertiary sequence rests
unconformably over the Archaean crystalline com-
plex and is succeeded byrecent to subrecent marine
andestuarine sediments (Poulose & Narayana-swami
1968). A recent study of the lithology based on soe
bore-hole inormation resulted in the institution of a
third formation, viz., Vaikom Formation, underlying
the Quilon formation (Rao, 1975: Rao et al., 1975).

X X X X
md XX X X
X X X X m4X X X X| "™4x X x x
X X XX X X X X X X X
X X X X X X X X X X X X m
X X XX X X X
£ X X x X X X x [=] sANDY cLAY
X X X X X X
X X X X X X xX
0 A CARBONACEOUS CLAY

8 X X X X
p17 X X X X

X X X X
X X x x B LonTe
X X X X LATERITE

. - X X X x
asm: sm X X X X X _
"Sa'xxxx”m
b 14 X X X X
3 X X X X
p12 X X X X
b 11 X X X X

b10 X X XX

b S

[ @] propUCTIVE

[ © ] uNPRODUCTIVE

A MEENKUNNU-1

B AZHIKHODE WELL
C  MEENKUNNU-2

R —F ===
e A .
pe e bs
P . pppihalianiiy YA
3 === P 3
2 ST P2
om om Toml = === b1 om
A 8 C

D MEENKUNNU-3

Text-figure 1—Lithological details of Cannanore lignite and associated sediments of Kerala Basin.
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Map 1— Geological map of Kerala showing area of investigation.

These beds are similar to Warkalli Formaion but are
more arenaceous and coarse grained. The recent
lithtratigraphic  classification based on overall
analysis of surface and subsurface samples and their
relationships, the entire Cenozoic sequence of Kerala
has been designated as the Malabar Supergrou, en-
compassing the Quaternary and Tertiary groups. A
laterite horizon marks a distinct unconformity be-
tween Vembanad Formation and Warkalli Group.
The Warkalli Group consists of Ambalapuzha,
Quilon and Mayyanad formations. The Ambalapuzha
and Mayyanad formations are terrigenous whereas
Quilon Formation is marine (Raha et al., 1983).
Extensive palynological studies were made by
different palynologists to establish time-stratigraphic
relation between the marine Quilon Formation and
the continental Warkalli Formation. Rao and Vimal
(1953) have recorded pteridophytic spores from the
lignite of Warkalli beds. Potonié and Sah (1960) have
reported a good number of angiospermous pollen

fom Cannanore. Detailed palynological studies on
the out crops of Tertiary sediments of Kerala have
been done by Ramanujam (1977, 1987), Ramanujam
and Rao (1973), Ramanujam ef al. (1991), Rao and
Ramanujam (1978, 1982), Kar and Jain (1981), Varma
and Patil (1985), Varma et al (1986) and Varma
(1987). They have recorded variety of fungal ele-
ments, pteridophytic spores and angiospermous pol-
lenand assigned an Early Miocene to Middle Miocene
age to the Quilon and Warkalli formations. In the
recent past, Raha, Rjendran and Kar (1987) and Rao
(1990, 1995) have systematically studied palynology
from the bore-holes of Ambalapuzha, Arthungal,
Kalarkod and Nirkunnam respectively, Alleppey Dis-
trict, Kerala and recorded a full succession of Early
Eocene through Oligocene to Miocene.

MATERIAL AND METHOD

A total number of 58 samples of carbonaceous
clay, sady clay and lignite were collected from
Meenkunnu and adjoiningareas and Azhikhode well.
In order to get a rich and complete assemblage,
samples were collected laterally and also ail precau-
tions have been taken to avoid contamnation.

Samples were treated with HCL, HF and HNO3
followed by 5 per cent solution of KOH . The slides
were prepared in polyvenyl alcohol an mounted in
Canada Balsam. Olypus microscope BH2 has been
used for the study and photomicrography. The
material, slides and negatives of figured specimens
ave been deposited in the Museum of Birbal Sahni
Institute of Palaeobotany, Lucknow.

LIST OF PALYNOTAXA

Taxa with asterisk(*) mark have been either
described or commented in the text.

Pteridophytic spores

Cyathidites australis Couper 1953 (PI. 1, fig. 4).

Todisporites major Couper 1958

Lygodiumsporites lakiensis Sah & Kar 1969

L. eocenicus Dutta & Sah 1970 (Pl. 1, fig. 6).

L. padappakkarensis Rao & Ramanujam 1978 (Pl.
1, fig. 7)

Intrapunctisporis intrapunctis Krutzsch 1959
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1. harudiensis Kar 1978 (P]. 1, fig. 5)

* Dictyophyllidites cannanorensis sp. nov. (Pl 1,
figs 1- 2)

*Surmaspora kariisp. nov. (Pl. 1, figs 24-26)

Crassoretitriletes vanraadshooveni Germeraad el
al. 1968

Cheilanthoidspora monoleta Sah & Kar 1974

C. mioceneca Kar & Jain 1981

Neyvelisporites  bolkhovitinae
Ramanujam 1972 (Pl. 1, fig. 8

* Neyvelisporites sp. (P. 1, fig. 9)

Polypodiaceaesporites chatterjii Kar 1979

Laevigatosporites ovatus Wilson & Webster 1946
(Pl 1, fig. 13)

Polypodiisporites favus Potonié 1934

P. ornatus Sah 1967 (Pl. 1, fig. 12)

P. tuberculensis Rao & Singh 1987 (Pl 1, fig. 11)

Pteridophytic spore - 1 (Pl. 1, fig. 3)

(Ramanujam)

Angiospermous pollen grains

Verrualetes assamicus Singh & Saxena 1984 (PL. 3,
fig. 12)

* Verrualetes cannanorensis sp. nov. (Pl. 3, fig. 7)

* Assamiapollenites sp. (Pl. 1, figs 16-17)

*Grimsdalea sp. (Pl. 3, fig. 8)

Crotonoidaepollenites  euphorbiodes
Ramanujam 1982 (PL.1, fig. 10)

Retipilonapites delicatissimus Ramanujam 1966

Palmaepolilenites kutchensis Venkatachala & Kar
1969

Neocouperipollis kutchensis Kar & Kumar 1987

Quilonipollenites sabnii Rao & Ramanujam 1978
(Pl. 1, fig. 15)

*Crotomonosulcitessp. (Pl. 1, fig. 14)

Retimonosulcites ovatus (Sah & Kar) Kar 1985

* Retimonosulcites ramanujamiisp. nov. (P1. 3, figs
18-19)

Proxapertites emendatus (Sah & Dutta) Kar &
Kumar 1986

Tricolpites reticulatus Cookson ex Couper 1953

7. crassireticulatus Dutta & Sah 1970

7. matanomadhbensis Saxena 1979

Dipterocarpuspollenites retipilatus Kar 1985 (pl. 1,
fig, 20)

Plumbaginacipites neyvelii Navale & Misra 1979

*Gemmutricolpites saxenii sp. nov. (Pl. 2, figs
10-12)

*Gemmastephanocolpites sp. (Pl. 3, fig. 6)

Rao &

* Tribrevicolporites duttae sp. nov. (Pl. 1, figs 21-22)

* Tribrevicolporites sarkarii sp. nov. (Pl. 3, figs 3-4)

* Tribrevicolporites sp. (Pl. 1, fig. 23)

Paleosantalaceaepites minutus Sah & Kar 1970

Lakiapollis ovatus Venkatachala & Kar 1969 (PI. 1,
fig. 19; P1. 3, fig. 10)

Tricolporopollis decoris Dutta & Sah 1970

T. matanamadbensis (Venkatachala & Kar)
Tripathi & Singh 1985

*Tricolporopollis cannanorensis sp. nov. (Pl. 2,
figs 6-8)

*Tricolporopollis alleppeyensis sp. nov. (PL. 3, tigs
1-2,17)

Pellicieroipollis langenbeimii Sah & Kar 1970

Retitrescolpites indicus Rao & Ramanujam 1982
(Pl. 2, fig. 19)

Dermatobrevicolporites dermatus (Sah & Kar)
Kar 1985

Favitricolporites magnus Sah 1967

Margocolporites tsukadae Ramanujam 1966 (Pl.
2, fig. s)

Meliapollis quadrangularis (Ramanujam) Sah &
Kar 1970

M. ramanujamii Sah & Kar 1970

Striacolporites striatus Sah & Kar 1970

S. cgpbalus Sah & Kar 1970

Ctenolophonidites costatus (van Hoeken

Klinkenberg) van Hoeken-Klinkenberg 1966 (P1.
2, figs 17-18)

* Psilodiporites sp. (Pl. 2, fig. 9)

Subtriporopollis rotundis Sah 1967

*Subtriporopollissp. (PL. 3, fig. 5)

Triporopollenites robustus Kar & Jain 1981

* Triporopollenites meenkunnuensis sp. nov. (Pl
2, figs 1-3)

Proteacidites truncatus Cookson 1950 (P1. 2, fig.
16)

Proteacidites triangulus Kar & Jain 1981 (Pl. 2,
fig. 15)

Myricipites singhii Rao 1995 (P1. 3, fig. 11)

*Malvacipollis sp. (Pl. 3, fig. 16)

* Polybrevicolporites sp. (Pl. 3, fig. 9)

Clavaperiporites jacobii Ramanujam 1966 (Pl. 2,
figs 13-14)

Malvacearumpollis bakonyensis Nagy 1962 (Pl
3, figs 13-15)

M. grandis Sah 1967
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Incertae-sedis

*Archela sp. (Pl. 1, fig. 8)

SYSTEMATIC DESCRIPTION
Genus— Dictyopbyllidites Couper 1958

Type species—Dictyophyilidites barrisii Couper 1958
Dictyophyllidites cannanorensis sp. nov.
PI. 1, figs 1-2

Holotype—HA. 1, fig. 1, size 46x42 um, slide no.
BSIP 11124.

Type locality—Meenkunnu phase-I, Cannanore
District, Kerala.

Diagnosis—Miospores sub-triangular, apices
broadly rounded, interapical margins straight to con-
vex. Size range 40-46 x 38-42 um. Trilete mark dis-
tinct, laesurae straight, accompanied by a thickened,
raised kyrtome. Exine up to 3 um thick associated
with folds. Distal surface showing foveolate or-
namentation.

Comparison—Dictyophyllidites barrisii Couper
1958 is distinguished from the present species by its
bigger size (up to 56 um) and longer Y- rays, extend-
ing up to equator. D. pectinataeformis
(Bolkhovitinae) Dettmann 1963 is different by its
granulose exine. D. cymbatus Venkatachala & Goc-
zan 1964 possessing kyrtomic folds, is not com-
parable. D. granulatus Saxena 1978 is different by
having thicker exine (5 pm) and granulose ornamen-
tation. D. indicus Rao & Singh 1987 is different by its
larger size (up to 85 um) and laevigate exine.

Occurrence— Meenkunnu phase-I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Surmaspora Singh & Rao 1984

Type species— Surmaspora sinuosa Singh & Rao

1984
Surmaspora karii sp. nov.
Pl 1, figs 24-26

Holotype—Pl. 1, figs 24-25, size 53x52 um, slide
no. BSIP 11429,

Type locality—Meenkunnu phase-1I, Cannanore
District, Kerala.

Diagnosis—Miospores triangular to sub-trian-
gular with broadly rounded apices. Trilete, trilete
mark extends up to 3/4 radius, surrounded by thick
labra having globular thickenings at the ray ends.
Exine 5 pm thick, verrucate, verrucae thick laterally
fused with pseudoreticulate ornamentation on the
distal side. In between verrucae, finely punctate or-
namentation present.

Comparison—Surmaspora sinuosa Singh & Rao
1984 is distinct from the present species by the
presence of ribbon-like labra and sparsely placed
verrucae.

Occurrence—Meenkunnu phase - [, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Neyvelisporites (Ramanujam) Ramanujam 1972

Type species— Neyvelisporites bolkhovitinae
Ramanujam 1972

Neyvelisporites sp.
Pl. 1, fig. 9

Description—Miospore oval in shape. Size 62 x
50 um. Monolete, distinct. Exine 2.5 um thick. Distal
surface showing foveo-reticulate ornamentation.

Occurrence—Meenkunnu phase - I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity— Unknown

Pteridophytic spore- 1
Pl 1, fig. 3

Description—Miospore subtriangular,  apices
broadly rounded, interapical sides convex. Size
50x48 m. Trilete, open, reaching to the apices. Exine
2 um thick. Distal surface showing scrobiculate or-
namentation.

Occurrence—Meenkunnu phase - I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity— Unknown.

Genus— Grimsdalea Germeraad, Hopping & Muller 1968

Type species—Grimsdalea magnaclavata
Germeraad, Hopping & Muller 1968

Grimsdalea sp.

Pl 3, fig. 8
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Description—Pollen grain spherical in polar
view. Size 54 x 53 um. Inaperturate. Exine 4 um thick,
intectate, baculate, bacula parsely placed, S um long,
4 um wide, blunt tips. Surface showing scabrate or-
namentation.

Comparison—Grimsdalea sp. is closely com-
parable with the type species G. magnaclavata
Germeraad et al. 1968 by its general characters but
the latter can be distinguished by its scatterly placed
clava and thinner exine.

Occurrence—Meenkunnu phase- I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus — Verrualetes Singh & Saxena 1984

Type species — Verrualetes assamicus Singh &
Saxena 1984

Verrualetes cannanorensis sp. nov.
Pl 3, fig. 7

Holotype—Pl. 3, fig. 7, size 58 x 46 um, slide no.
BSIP 11448.

Type locality—Meenkunnu phase- II, Cannanore
District, Kerala.

Diagnosis—Pollen grains sub-circular in polar
view. Size range 53-58 x 40-46 um. Inaperturate,

central depression present. Exine 3.5 um thick, ver-
rucate, verrucae 6-8 pm long, 4-7 pm in diameter,
variable sizes, sparsely placed. Ornamentation in be-
tween verrucae laevigate.

Comparison— Verrualetes assamicus Singh &
Saxena 1984 comparable by its inaperturate and ver-
rucate ornamentation but can be distinguished from
the present species by having robustly built and den-
sely placed verrucae giving pseudoreticulate or-
namentation on surface view.,

Occurrence—Meenkunnu phase- II, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Assamiapollenites (Singh) Singh & Saxena 1984

Type species— Assamiapollenites browni (Biswas)
Singh 1975

Assamiapollenitessp.

Pl 1, figs 16-17

Description—Pollen grain oval in shape. Size 41
x 38 pm. Inaperturate, central depression present.
Exine 3 pum thick, perforated,ornamented with
gemma, spines alternate with bacula. Surface show-
ing finely fitted ornamentation.

PLATE 1

(All photomicrographs are enlarged ca. x 500, unless otherwise mentioned. Coordinates of the specimens refer to the stage of
BH2 Olympus microscope no. 217267).

1.2, Dictyophyllidites cannanorensis sp. nov., slide nos. BSIP 11124,
coordinates 3.0x132.5: 11415, coordinates 18.0x135.5.

3. Pleridophytic spore 1. slide no. BSIP 11416, coordinates
11.8x131.0

4 Cyathidites australis Couper, slide no, BSIP 11418, coordinates
14.0x162.0

3. Intrapunctisporis  harudiensis Kar, slide no.BSIP 11419, coor-
dinates 11.4x121.0

6. Lygodiumsporites eocenicus Dutta & Sah. slide no. BSIP 11418,
coordinates 14.0x161.5.

7. L. padappakkdrensis Rao & Ramanujam, slide no. BSIP 11420,
coordinates 10.0x161.0.

8. Neyvelisporites bolkhovitinae Ramanujam, slide no. BSIP 11427,
coordinates 10.0x 145.2.

9. Neyvelisporites sp.. slide no. BSIP 11438, coordinates 15.6x163.0,

10. Crotonoidaepollenites cuphorbioides Rao & Ramanujam, slide no.

BSIP 11443, coordinates 5.0x132.5.

11. Polypodiisporites tuberculensis Rao & Singh. slide no. BSIP 11423,
coordinates 18.0x161.2.

2. Polypodiisporites ornatus Sah, slide no. BSIP 11426, coordinates

—
8.2x132.4.

13. Laevigatosporites ovatus Wilson & Webster, slide no.BSIP 11424,
coordinates 15.5x132 4.

14. Crotomonosulcites sp., slide no. BSIP 11435, coordinates
14.4x141.0.

15. Quilonipollenites sahnii Rao & Ramanujam, slide no. BSIP 11422

coordinates 13.8x 152.0.

Assamiapollenites sp.,

19.2x161.2.

18. Archellasp.. slide no. BSIP 11438, coordinates 9.0x172.6.

19. Lakiapollis ovatus Venkatachala & Kar, slide no. BSIP 11453,
coordinates 12.5x132.0.

20. Dipterocarpuspollenites retipilutus (Kar & Jain) Kar, slide no. BS[P

11422, coordinates 13.7x125.0.

Tribrevicolporites dutive sp. nov., slide nos. BSIP 11454, coor-

dinates 13.6x139.1 (Holotype); 11420, coordinates 12.3x124.0.

23. Tribrevicolporites sp.. slide no. BSIP 11437,

16.0x148.0.

Surmaspord karii sp. nov., slide nos. BSIP 11429, coordinates

8.0x145.5 (Holotype): 11430, coordinates 6.5x150.7 (x 750).

16-17. slide no. BSIP 11435, coordinates

21-22.
coordinates

24-26
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Comparison—Assamiapollenites browni (Bis-
was) Singh 1975 is distinct by the presence of bacula
on the exine. A. chandleri distinguished in having a
circular opercular attachment near the equator. A.
potamogetonaceaeformis (Biswas) Singh & Saxena
1984 is distinct by having densely pilate exine. A.
ghoshii Singh & Saxena 1984 is distinct by its bigger
size and robustly built bacula.

Occurrence—Meenkunnu phase- II, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Retimonosulcites Kar 1§85

Type species— Retimonosulcites (Liliacidites) ellip-
ticus (Venkatachala & Kar) Kar 1985

Retimonosulcites ramanujamii sp. nov.

Pl. 3, figs 18 - 19

Holotype—Pl. 3, fig. 19, size 155 x 110 pum, slide
no. BSIP 11423.

Type locality—Meenkunnu phase- I, Cannanore
District, Kerala.

Diagnosis—Pollen grains oval-elliptical in shape
with broad ends, sometimes ends unequally broad.
Size range 100-160 x 75-110 um. Monosulcate, sulcus
mostly tappering at the ends and broadest in middle
region. Exine up to 3 um thick, smooth. Surface
showing distinct inframicroreticulate ornamentation.

Comparison—Retimonosulcites ellipticus
(Venkatachala & Kar) Kar 1985 is closely comparable
with the present species by its monosulcate nature
and inframicroreticulate condition but the latter can
be differentiated by its smaller size (30-42 x 25-28 um)
and thinner exine. Retimonosulcites ovatus Kar 1985
is different by its funnel-shaped sulcus, smaller size
range and weakly microreticulate ornamentation.

Occurrence— Meenkunnu phase- I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus—Crotonisulcites Rao & Ramanujam 1978

Type species—Crotonisulcites grandis Rao &
Ramanujam 1978

Crotonisulcites sp.
Pl 1, fig. 4

Description—Pollen grain oval-elongate, ends
rounded, constricted in the center. Size 69 x 39 um.
Monosulcate, sulcus reaching poles, S0 um long,
wide at the centre and narrow at the ends. Exine 6.5
um thick, nexine thicker than sexine, sexine 3 um
thick, intectate, baculate, nexine 4 um thick, finely
fitted. Surface showing crotonoid type of reticulation.

Comparison—Crotonisulcites sp. is closely com-
parable with Crotonisulcites grandis in all characters
but the latter can be distinguished by its smaller size
and pila-clavate exine.

Occurrence—Meenkunnu phase- [, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—TLiliaceae.

Genus— Gemmatricolpites Pierce 1961

Type species—Gemmatricolpites gemmatus Pierce
1961

Gemmalricolpites saxenii sp. nov.

Pl. 2, figs 10 - 12

Holotype—Pl. 2, fig. 10, size. 39 x 33 um, slide no.
BSIP 11424.

Type locality—Meenkunnu phase- I, Cannanore
District, Kerala.

Diagnosis—Pollen grains sub-circular in polar
view. Size range 40-46 x 32-44 um. Tricolpate, colpae
9 umwide. Exine up to 4 um thick, perforated, sexine
thicker than nexine, sexine 3 um thick, baculate,
gemma, spinules scatterly present in between, nexine
1 um thick, smooth. Finely fitted reticulate ornamen-
tation on distal side.

Comparison—Gemmatricolpites saxenii closely
resembles the type species G. gemmatus Pierce 1961
by its gemmate character and tricolpate condition but
the latter can be differentiated by its smaller size (15
x 18.5 um) and sparcely placed gemma.

Occurrence—Meenkunnu phase-I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.
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(All photomicrographs are enlarged ca. x 500, unless otherwise mentioned. Coordinates of the specimens refer to the stage of
BH2 Olympus microscope no. 217267).

Triporopollenites cannanorensis sp. nov., slide nos. BSIP 11431,
coordinates 16.0x159.3 (Holotype); 11432, coordinates 2.2x150.5.
Dermatobrevicolporites dermatus Kar, slide no. BSIP 11433 coor-
dinates 8.5x 152.3.

Margocolporites tsukddae Ramanujam, slide no. BSIP 11424, coor-
dinates 4.0x143.2.

Tricolporopollis cannanorensis sp. nov., stide nos. 11432, coor-
dinates 20.5x128.0.; 11435, coordinates 8.0x143.0 (Holotype),
11452, coordinates 11.2x139.2,

Psilodiporitessp., slide no. BSIP 11455, coordinates 18.5x144.5.
Gemmatricolpites saxenii sp. nov., slide nos. BSIP 11124, coor-
dinates 20.8x131.0 (Holotype); 11419, coordinates 10.0x156.0;
11124, coordinates 10.5x141.2.

13-14.

15.

16.

17-18.

19.

Clavaperiporites jacobii Ramanujam, stide nos. BSIP 11442, coor-
dinates 14.0x142.0; 11419, coordinates 12.0x 129.1.
Proteacidites triangulus Kar & Jain, slide no. BSIP 11415, coor-
dinates 8.0x143.0.18-19.

P. truncatus Cookson, slide no. BSIP 11439 coordinates
12.0x128.0.

Crenolophonidites costatus (van Hoecken-Klinkenberg) van
Hoecken klinkenberg, slide nos. BSIP 11440, coordinates
12.0x157.0; 11423, coordinates 16.4x144.5.

Retitrescolpites indicus Rao & Ramanujam, slide no. BSIP 11457,
coordinates 16.0x156.0.
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Genus— Gemmastephbanocolpites van der
Hammen & de Mutis 1965

Type species— Gemmastephbanocoipites gemmatus
van der Hammen & de Mutis 1965

Gemmastephbanocolpites sp.
Pl. 3, fig. 6

Description—Pollen grain subcircular in polar
view. Size 05 x 58 pm. Tetracolpate, colpi 8-10 pm
diameter. Exine 3.5 um thick, sexine thicker than
nexine, 3 um thick, intectate, baculate, gemma spar-
sely placed in between, nexine 0.5 pm thick, smooth,
surface showing pitted reticulate ornamentation.

Comparison—Gemmastephanocolpites  gem-
matusvan der Hammen & de Mutis (1965) is different
by its smaller size (33.5 um) and closely placed
gemma.

Occurrence—Meenkunnu phase- 11, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— I'ribrevicolporites Kar 1985

Type species— Tribrevicolporites eocenicus Kar
1985

Tribrevicolporites duttae sp. nov.
Pl. 1, figs 21-22

Holotype—Pl. 1, fig. 22, size 64 x 58 um, slide no.
BSIP 11454.

Type locality—Meenkunnu phase- I, Cannanore
District, Kerala.

Diagnosis—Pollen grains sub-triangular in polar
view associated with folds. Size range 55-75 x 50-65
um; tribrevicolporate. Colpi, 5-7 pm wide, pores dis-
tinct, slightly thickened, 3-5 um in diameter. Exine
2-3.5umthick, sexine as thick as nexine, finely reticu-
late, meshes appearing as pits in surface view.

Comparison— Tribrevicolporites duttae sp. nov.
closely comparable with 7. eocenicus Kar 1985 by its
shape and tribrevicolporate condition but is distin-
guished from the latter in its smaller size (46 x 44 um)
and distinct reticulate ornamentation.

Occurrence— Meenkunnu phase-1, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Tribrevicolporites sarkarii sp. nov.
Pl. 3, figs 3-4

Holotype—Pl. 3, fig. 3, size 63 x 58 um, slide no.
BSIP 114406.

Type locality—Meenkunnu phase- I1, Cannanore
District, Kerala.

Diagnosis—Pollen grains subtriangular to subcir-
cular associated with folds. Size range 60-54 x 53-58
um. Tricolporate to tetracolporate, mostly subtrian-
gular grains. Colpi 6-8 um in diameter. Pore 6 pm
wide, pore surrounded by thick annulus. Exine 4.5
um thick, nexine thicker than sexine, sexine 2 um
thick, finely punctate, nexine 2.5 um thick, scabrate.
Surface showing finely scabrate ornamentation.

Comparison— Tribrevicolporites eocenicus Kar
1985 is closely comparable by its tribrevicolporate
condition but is distinguished from the present
species by having distinct reticulate ornamentation
Tribrevicolporites duttae sp. nov. is distinct by its
finely reticulate ornamentation.

Occurrence—Meenkunnu phase- 11, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Tribrevicolporites sp.
Pl. 2, fig. 23

Description—Pollen grain sub-circular in polar
view. Size 65 um. Tribrevicolporate. Colpi 11 um
wide, pore 9 um in diameter. Exine 3 um thick,
sexine thickerthan nexine, sexine 2 um thick, nexine
1 pm thick. Surface showing distinct reticulum.

Comparison— Tribrevicolporites sp. is closely
comparable with the type species by its tribrevicol-
porate nature but can be distinguished by its bigger
size and fine reticulate ornamentation on the distal
side.

Occurrence— Meenkunnu phase- 1, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Tricolporopollis Dutta & Sah 1970

Type species— Tricolporopollis decoris Dutta & Sah
1970

Tricolporopollis cannanorensis sp. nov.

Pl. 1, figs 6-8
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Holotype— P1. 1, fig. 7, size. 55 x 56 um, slide no.
BSIP 11435.

Type locality—Meenkunnu phase- I, Cannanore
District, Kerala.

Diagnosis—Pollen grains oval-subcircular, as-
sociated with folds. Size range 45-65 x 40-60 um.
Tribrevicolporate, brevicolpate, colpi 3-4.5 um wide,
apertural end thickened. Exine 2-3.5 um thick, sexine
and nexine not differentiated. Surface showing pitted
reticulate ornamentation.

Comparisor—Tricolporopollis  cannanorensis
sp. nov. closely compares with the 7. decoris Dutta &
Sah 1970 by its shape and tricolporate condition but
the latter can be distinguished by its smaller size,
thinner exine and fine reticulate ornamentation. 7.
rubra is distinct by the presence of distinct foveolate
ornamentation. 7. globosa is differentiated by its
smaller size (up to 38 pum) and coarsely reticulate
sculpture. 7. matanamadbensis (Venkatachala &
Kar) Tripathi & Singh 1985 is distinct by its thicker
exine (4 um) and reticulate ornamentation formed by
pila and bacula.

Occurrence—Meenkunnu Phase- [, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity— Euphorbiaceae

Tricolporopollis alleppeyensis sp. nov.
Pl 3 figs 1-2, 17

Holotype—Pl. 3, fig. 1, size 61x60 um, slide no.
BSIP 11444.

Type locality—Meenkunnu phase- I, Cannanore
District, Kerala.

Diagnosis—Pollen grains rounded triangular as-
sociated with folds, some specimens showing
triradiate scar. Size range 57-65 x 54-60 um. Tricol-
porate, brevicolpate, pore 8-10 um in diameter, aper-
tural end thickened. Exine up to 3.5 pm thick, sexine
and nexine sometimes not differentiated, sexine up
to 3.5 um thick, perforated, nexine 1 um thick. Sur-
face showing finely pitted reticulation.

Comparison— Tricolporopollis alleppeyensis sp.
nov. is closely comparable with the type species by
its brevicolporate condition but the latter can be
distinguished by having thinner exine and fine reticu-
late ornamentation. 7. cannanorensis sp. nov. is dif-
ferent by its smaller size and distinct fine reticulate
ornamentation.

Occurrence—Meenkunnu phase- 1I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity— Unknown.
Genus— Psilodiporites Varma & Rawat emend. Venkatachala &
Rawat 1972

Type species— Psilodiporites hammenii Varma &
Rawat 1963

Psilodiporites sp.
Pl 2, fig. 9

Description—Pollen grain cylindrical in shape.
Size 100 x 60 pm. Diporate, pore elliptical in shape,
distinct. Exine thin, surface finely scabrate.

Occurrence— Meenkunnu phase- [, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity— Unknown.

Genus— Triporopollenites Pflug emend. Potonié 1960

Type species— Triporopollenites coryloides
Thomson & Pflug 1953

Triporopollenites meenkunnuensis sp. nov.
Pl. 2, figs1-3

Holotype—Pl. 2, figs 1-2, size 48 x 45 um, slide no.
BSIP 11431.

Type locality—Meenkunnu phase- [, Cannanore
District, Kerala.

Diagnosis—Pollen grains subtriangular in polar
view. Size range 45-52 x 40-45 pm. Triporate, an-
guloaperturate, pore up to 8 pum wide, surrounded by
thick annulus, 5 um thick. Exine 4 um thick, sexine
thicker than nexine, sexine 3 um thick, intectate,
perforated, nexine 1 um thick, smooth. Distal surface
showing distinct fine reticulate ornamentation.

Comparison— Triporopollenites coryloides
Thomson & Pflug 1953 is comparable with the
present species by its general shape and triporate
nature but the former can be distinguished by its
thinner exine and is not distinctly stratified. Triporo-
pollenites parvus Sah 1967 is distinct by smaller size
(29 um) and obscure to faintly granulate ornamenta-
tion. 7. triangularis Sah 1967 possesses distinctly
reticulate exine, hence, not comparable. Triporopol-
lenites robustus Kar & Jain 1981 is distinguished by
its laevigate exine. 7. verrucatus Kar & Jain 1981 is
distinct by its smaller size range (18-25 pm) and
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verrucose-granulose ornamentation. 7. minutus Rao
& Ramanujam 1982 is differentiated by its smaller size
(up to 16.5 pm) and smooth to finely granular or-
namentation.
Occurrence— Meenkunnu phase- 1, Cannanore
District, Kerala (Quilon Formation, Miocene).
Affinity—Unknown.

Genus— Subtriporopollis Sah 1967

Type species—Subtriporopollis tenuis Sah 1967
Subtriporopollis sp.
Pl 3, fig. 5

Description—Pollen grain subtriangular in polar
view, apical sides concave. Size 62 x S8 um. Triporate,
pore distinct, 8 pm in diameter. Exine 3 um thick,
sexine thicker than nexine, perforated. Surface show-
ing distinct foveo-reticulate ornamentation.

Comparison—Subtriporopollis tenuis Sah 1967 is
distinct from the present species in having thinner
and retipilariate exine. S. rotundis Sah 1967 is dif-
ferent by the presence of dense pila on the sexine and
surface view showing finely pitted reticulate or-
namentation.

Occurrence—Meenkunnu phase- 1il, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Rubiaceae.

Genus— Malvacipollis Harris 1965

Type species—Malvacipollis diversus Harris 1965

Malvacipollis sp.

Pl 3, fig. 16

Description—Pollen grain subcircular in polar
view. Size 42 x 41 um. Porate, pores not distinct due
to closely placed coni. Exine 4 pm thick, con-
ate/spinulate, very closely placed.

Comparison—Malvacipollis diversus Harris 1965
is distinct by its distinct zoniporate condition and
smaller size range (22-32 um)

Occurrence— Meenkunnu phase- I, Cannanore
District, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

Genus— Polybrevicolporites Venkatachala & Kar 1969

Type species— Polybrevicolporites cephalus
Venkatachala & Kar 1969

Polybrevicolporites sp.

Pl. 3, fig. 9

Description—Pollen grain subcircular in polar
view. Size 44 x 40 um. Pentacolporate, brevicolpate,
10 pm long, 6 um in diameter, pores well developed.
Exine 3 um thick, perforated. Surface showing pitted
reticulation.

Comparison— Polybrevicolporites sp. is closely
comparable with P. cephalus Venkatachala & Kar
1969 by its pentacolporate condition but the latter is
distinguished by its intrabaculate exine.

PLATE 3

(All photomicrographs are enlarged ca. x 500, unless otherwise mentioned. Coordinates of the specimens refer to the stage of
BH2 Olympus microscope no. 217267).

1-2,17. Tricolporopollis alleppeyensis sp. nov., slide nos. BSIP 11444,
coordinates (Holotype), 19.5x 157.2; 11433, coordinates 12.4x
136/0; 11445, coordinates 10.5x 160.0 ( X750).

3-4.  Tribrevicolporites sarkarii sp. nov., slide nos. BSIP 11446, coor-
dinates 9.0x 161.0 (Holotype); 11447, coordinates 11.0x 151.0.

5. Subtriporopollissp., slide no. BSIP 11445, coordinates 15.0x152 4.

5 Gemmastephanocolpites sp., slide no. BSIP 11445, coordinates
8.4%165.5.

7. Verrualetes cannanorensis sp. hov., slide no. BSIP 11448, coor-
dinates 19.0x135.0 (Holotype).

8. Grimsdalea sp., slide no. BSIP 11449, coordinates 18.0x165.0.

9. Polybrevicolporites sp., slide no. BSIP 11450, coordinates

14 0x152.4.

10. Laktapollis vvdtus Venkatachala & Kar, slide no. BSIP 11434,
coordinates 8.1x 139.2.

11. Myricipites singhii Rao, slide no. BSIP 11434, coordinates 18.5x
165.0.

12. Verrualetes assamicus Singh & Saxena, slide no. BSIP 11451,

coordinates 14.0x137.0.

Malvacearumpollis bakonyensis Nagy, slide nos. BSIP 11443,

coordinates 8.3x155.0; 11452, coordinates 16.5x167.0.; 11445,

coordinates 10.5x169.5.

16. Malvacipollis sp., slide no. BSIP 11448, coordinates 6.4x143.0.

18-19.

13-15.

Retimonosulcites ramantgamii $p. nov.. slide nos. BSIP 11423,
coordinates 9.0x141.4 (Holotype): 114353, coordinutes 16.0x163 2
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Occurrence—Meenkunnu phase- 11, Cannanore TABLE 1

District, Kerala (Quilon Formation, Miocene).
Affinity— Unknown.

Incertae sedis
Genus—dArchella

Archella sp.
Pl. 1, fig. 18

Description—Algal spore oval in shape with cir-
cular operculum. Size 28 x 23 tm. Operculum 20 ptm
in diameter. Spore wall 1.5 um  thick, hair like struc-
tures present. Body wall showing fine reticulate or-
namentation.

Occurrence—Meenkunnu phase- 1, Cannanore
district, Kerala (Quilon Formation, Miocene).

Affinity—Unknown.

DISCUSSION

Palynoflora recovered from the sediments of
Meenkunnu and adjoining areas of Kerala have
yielded a variety of pteridophytic spores and an-
giospermous pollen. Dinoflagellate cysts and fungal
remains have also been recorded.

The total assemblage consists of 50 genera and
73 species of pteridophytic spores and angiosper-
mous pollen. Of them, 10 species have been
proposed as new, . Dictyopbyllidites can-
nanorensis, Surmaspora karii, Verrualetes can-
nanorensis, Retimonosulcites ramanujamii, Gem-
matricolpites saxenii, Tribrevicolporites duttae, T.
sarkarii, Tricolporopollis cannanorensis, T. allep-
peyensisand Triporopollenites meenkunnuensis. The
genera like Proxapertites emendatus, Neocouperipol-
lis kutchensis, Tricolpites reticulatus and Striacol-
porites spp. recovered from the above sediments
have been considered as reworked. Qualitative and
quantitative analyses of the palynoflora reveal the
dominance of angiospermous pollen over
pteridophytic spores.

viz.

Qualitative Analysis

»

The possible botanical affinities of various
palynotaxa and present day distribution of various
families are given in Table 1.

Family Palynotaxa Present day
distribution of
family

Arecacede Palmaepollenites Tropical-

kutchensis subtropical
Neocouperipollis

kutchensis

Quilonipollenites sabnii

Bombacaceae Lakiapollis ovatus Tropical-

(Durio) subtropical

Caesalpiniaceae Margocolporites Tropical subtropicat

(Caesalpinia) tsukadae

Clusiaceae Meliapollis Tropical

quadrangularis
M. ramanujamii

Cytenolophonaceae  Clenolophonidites Tropical

(Ctenolophon) costatus

Cyatheaceae Cdthidites australis Tropical-subtropical

Dicksoniaceae Dictyophyllidites Tropical-subtropical

Dipterocarpaceae
Euphorbiaceae

Gunneraceae
Lycopodiaceae
Malvaceae

Moraceae
Myricaceae
Oleaceae
Osmundaceae
Polypodiaceae
(Polypodium)

Cannanorensis
Dipterocarpuspollenites
retipilatus
Tricolporopollis
matanamadhbensis
Tricolpites reticulatus
Lycopodiumsporitessp.
Malvacearumpollis
bakonyensis

M. grandis

Triporopollenites robustus

Myricipites singhii
Retitrescolpites indicus
Todisporites major
Polypodidceaesporites
chatterjii
Polypodiisporites rarus
P.omatus

P. tuberculensis

Tropical- subtropical
Cosmopolitan

Cosmopolitan
Tropical- subtropical
Tropical temperate

Tropical-subtropical
Cosmopolitan
Cosmopolitan
Cosmopolitan
Cosmopolitan

Potamogetonaceae  Refipilonapites Cosmopolitan
delicattissimus
Proteaceae Proteacidites truncatus  Tropical
P triangulus
Rubiaceae Subtriporopollis rotundis - Tropical-subtropical
Subtriporopollis sp.
Schizaeaceae Lygodiumsporites Tropical-subtropical
lakiensis
L. eocenicus
L. padappakkarensis,
Thymeliaceae Clavaperiporites Temperate-tropical
(Wilkstroemid) Jacobii
Quantitative Analysis

The quantitative analysis has been done on the
basis of frequency of various palynotaxa in a count
of 200 specimens per sample. The pteridophytic
spores are represented by 13 genera and 20 species
constituting 25 per cent of the assemblage. The sig-
nificant pteridophytic spores of all the four as-
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semblages are : Lygodiumsporites, Crassoretitriletes,
Todisporites, Dictyophyllidites, Intrapunctisporis,
Cheilanthoidspora,  Polypodiaceaesporites  and
Polypodiisporites. The angiospermous pollen are rep-
resented by 36 genera and 52 species and constitute
75 per cent of the assemblage. The dominant genera
are: Quilonipollenites, Retimonosulcites, Lakiapollis,

Tricolpites, Retitrescolpites, Tribrevicolporites,
Meliapollis,  Margocolporites, Tricolporopollis,
Ctenolophonidites, Myricipites, Triporopollenites,

Proteacidites, Clavaperiporites and Malvacearum-
pollis. Meenkunnu Phase-l assemblage consists of 37
genera and 44 species, in which 10 genera and 16
species belong to pteridophytic sporesand 27 genera
and 28 speciesto angiospermous pollen. Meenkunnu
Phase-11 is represented by 26 genera and 27 species
in which, 10 genera and 10 species are of
pteridophytic spores and 16 genera and 17 species of

the angiospermous pollen. Meenkunnu Phase-III
comprises 29 genera and 36 species, amongst them 7
genera and 8 species belong to pteridophytic spores
and 22 genera and 28 species t0 angiospermous
pollen. Azhikhode bore-well consists of 21 genera
and 24 species, out of them, 6 genera and 7 species
belong to pteridophytic spores and 15 genera and 17
species to angiospermous pollen, one genus and 1
species to algal spores.

For the percentage frequency, only 30 species of
different genera from four assemblages have been
selected and plotted in the Text-figure 2. The
palynofloral frequency chart reveals that Lygo-
diumsporites padappakkarensis, Intrapunctisporis
spp., Cheilanthoidspora monoleta, Crassoretitriletes
vanraadshooveni, Polypodiaceaesporites chatterjii
and  Polypodiisporites  spp. are  important
pteridophytic genera in all the four assemblages.

AREA/SAMPLE

PALYNOTAXA NUMBERS

M-l
2 L 6

AZHIKODE
2 3 4517112

M-111

10 121 2 4L 5 10 141

LYGODIUMSPORITES PADAPPAKKARENSIS
INTRAPUNCTISPORIS INTRAPUNCTIS
DICTYOPHYLLIDITES CANNANORENSIS
TODISPORITES MAJOR
CRASSORETITRILETES VANRAADSHOOVEN!
CHEILANTHOIDSPORA MONOLETA
POLYPODIACEAESPORITES CHATTERJI
PQLYPQODUSPORITES ORNATUS
VERRUALETES CANNANORENSIS
QUILONIPOLLENITES SAHNII
PALMAEPOLLENITES KUTCHENSIS
DIPTEROCARPUSPOLLENITES RETIPILATUS
LAKIAPOLLIS OVATUS
TRICOLPOROPOLLIS MATANAMADHENSIS
T. ALLEPPEYENSIS
TRIBREVICOLPORITESDUTTAE
MARGOCOLPORITES TSUKADAE
RETITRESCOLPITES INDICUS
MELIAPOLL!S QUADRANGULARIS
GEMMASTEPHANOCOLPITES Sp.
CTENOLOPHONIDITES COSTATUS
TRIPOROPOLLENITES ROBUSTUS

T. MEENKUNNUENSIS
SUBTRIPOROPOLLIS ROTUNDIS
PROTEACIDITES TRIANGULUS
MYRICIPITES SINGHII
GEMMATRICOLPITES SAXENLU
CLAVAPERIPORITES JACOSBI!
MALVACEARUMPOLLIS BAKONYENSIS
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Text-figure 2—Percentage frequency of palynotaxa in Meenkunnu 1-{1 and Azhikhode well.
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families. Of these, 9 families are restricted to tropical-
subtropical, 3 families pertain to tropical-temperate,
7 families to cosmopolitan and 3 families are
restricted to tropical climate (Table 1). The preva-
lence of tropical-subtropical climate with heavy rain-
fall during the sedimentation of Meenkunnu and Az-
hikhode well of Cannanore District, Kerala is evident
from the composition of the assemblage and present
day distribution of the nearest extant families. The
representation of fungal remains also supports the
above view.

Lygodiumsporites padappakkarensis is dominant
throughout the assemblage followed by /In-
trapunctisporis, Crassoretitriletes and
polypodiaceous spores. Polypodiisporites ornatus is
restricted to M-I to M-1I whereas Verrualetes can-
nanorensis is present only in the M-I and M-III
assemblages. Gemmatricolpites saxenii sp. nov. is
restricted to Meenkunnu-l, whereas Meliapollis
quadrangularis is present in M-III and Azhikhode
well. The frequency of Quilonipollenites sabniiis low
in all the assemblages. The percentage frequency of
Proteacidites  spp., Subtriporopollis  spp.,
Clavaperiporites jacobii and Malvacearumpollis
spp., are low (up to 10%). Lakiapollis, Dipterocar-
puspollenites, Tricolpites, Tricolporopollis,
Ctenolophonidites, Triporopollenites and Myrcipites
are dominant throughout the assemblages.

ENVIRONMENT OF DEPOSITION

The palynofossils recovered from the above
samples are very rich and diversified. The present
palynoflora contains elements belonging to various
ecological groups, viz., montane, low-land, fresh
water swamp and water edge, back-mangrove and
sandy beach elements. The frequencies of different
ecological groups of Meenkunnu I to [II and Azhik-
hode well are given in Text-figures 3-6.

PALAEOCLIMATE

The palynofossils recovered from Meenkunnu
[-1Il and Azhikhode well have affinities with 23 extant
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Text-figure 3—Representation of different ecological groups in Meenkunnu-1.
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Montane Elements - Polypodiisporites - Polypodiaceae
Clavaperiporites - Thymeliaceae Ctenolophonidites - Crenolophonaceae
Proteacidites - Proteaceae Meliapollis - Clusiaceae
Low-land - Retipilonapites - Potamogetonaceae
Margocolporites - Caesalpiniaceae Proxapertites - Arecaceae
Lakiapollis - Bombacaceae Back-mangrove
Favitricolporites - Rubiaceae Malvacearumpollis - Malvaceae
Subtriporopollis - Rubiaceae Paleosantalaceaepites - Rhizophoraceae
Tricolporopollis - Euphorbiaceae Sandy beach elements +
Myricipites - Myricaceae Palmaepollenites - Arecaceae
Fresh water swamp and water edge plants Quilonipollenites - Arecaceae
Lygodiumsporites - Schizaeaceae Neocouperipollis - Arecaceae
Crassoretitriletes - Schizaeaceae An analysis of ecological groups of Meenkunnu
Neyvelisporites - Schizaeaceae I-II1 and Azhikhode well reveals that fresh water
Todisporites - Osmundaceae swamp and water edge and low-land elements are
Lycopodiumsporites - Lycopodiaceae dominant over montane, back-mangrove. and sandy
. . o beach elements. The details of each section is men-
Polypodiaceaesporites - Polypodiacede ]
tioned below.
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In Meenkunnu-I section, low-land elements are
dominant over the fresh water swamps and water
edge plants. The frequency of low-land elements is
lower in the lower part (30%) and increases at the
middle (45%) and decreases in the 10th sample and
again increases at the top. The frequency of fresh
water swamp and water edge elements is high in the
lower part and decreases at the 4th sample and shows
increase in the 6th sample. The frequency of the same
decreases at the 10th sample and increases at the
upper part. Sandy beach elements are low in 2, 4 and
6 samples and frequency of these elements increases
in 10th and 14th samples. Back-mangrove elements
dominate in 2, 4 and 6 samples whereas they dwindle
in 10th and 14th samples. Frequency of montane
elements are almost the same in all samples (Text-figure

3.

The fresh water swamp and water edge plants
are dominant over low-land elements in Meenkunnu-
Il assemblage. The frequency of sandy beach ele-

ments is almost same in all the samples (1-7) but their
number increases in the 10th sample. Back-
mangrove elements are dominant in 1, 3 and 4
samples and decrease at 7th and 10th samples (Text-
figure 4).

In Meenkunnu-lIII, low-land elements are almost
same in all the samples but their higher frequency in
the 10th and 14th samples has been observed. Mon-
tane elements are very low in 2-5 samples and the
frequency increases in 10th and 14th samples. The
back-mangrove elements are high in the lower part
but decrease in the 5th sample and again increase in
10th and 14th samples. Freshwater swamp and water
edge elements are dominant in this assemblage
whereas the frequency of sandy elements is low in all
the samples (Text-figure 5).

In Azhikhode well, the frequency of low-land
and freshwater swamp and water edge elements are
same in all the samples. The frequency of sandy
elements has also been observed same in all the
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PERCENTAGE

SAMPLE NUMBERS

[ ] sANDY - BEACH
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Text-figure 5— Representation of different ecological groups in Meenkunnu - I11.
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Text-figure 6— Representation of different ecological groups in Azhik-
hode well.

samples. Back-mangrove elements are observed with
lower frequency in the lower part (1-3) and their
number increases in 4th and Sth samples and again
decreases at the 7th and 12th sample (Text-figure 6).

The above discussion reveals that the deposition
of sediments could have taken place in the fluctuation
of transgressive and regressive phases.

The qualitative analysis of Meenkunnu and Az-
hikhode assemblages also reveals. the presence of
Lygodiumsporites, Todisporites, Intrapunctisporis,
Lycopodiumsporites, and Polypodiisporites,
Polypodiaceaesporites, which is indicative of fresh
water swampy environment. The montane elements
belonging to families Thymeliaceae and Proteaceae
appear to be derived from long distances. The pollen
types of Potamogetonaceae is indicative of fresh
water lakes or ponds dotting the landscape. The
dominant occurrence of Lakiapollis and Tricol-
poropollis indicates the luxuriant growth of wet
evergreen forest. The prevailing nearshore condi-
tions have been confirmed by the presence of palm
pollen, viz., Palmaepollenites, Neocouperipollis and
Quilonipollenites. The presence of dinoflagellate
cysts and the back-mangrove elements (Paleosan-
talaceaepites and Malvacearumpollis) suggests the
existence of brackish water mangrove swamps.
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