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PAL YNOLOGY OF THE MATANOMADH FORMATION IN

TYPE AREA, NORTH-WESTERN KUTCH, INDIA (PART 2).
SYSTEMATIC DESCRIPTION OF GYMNOSPERMOUS AND

ANGIOSPERMOUS POLLEN GRAINS

R. K. SAXENA

Birbal Sahni In3titute of Palaeobotany, Lucknow-226 007, Jndh

ABSTRACT

The present paper deals with the systematic description of the gymnospermous and
angiospermous pollen grains recovered from the Matanomadh Formation (Palaeocene)
in type area, north-western Kutch, India. The assemblage described here includes 3J
genera and 59 species. The gymnospermous pollen grains are represented by 3 genera
and 3 species. Of these, 1 species is new. The angiospermOliS pollen grains form the
most dominant group in the present assemblage and are represented by 28 genera and
56 species. Of these, 1 genus and II specie3 are new. Among the angiosperms, the
dicotyledonous pollen grains dominate over those of monocotyledons. Six genera and
J6 species belong to the monocotyledons while 22 genera and 40 species belong to the
dicotyledons.
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INTRODUCTION

PALYNOLOGICAL investigations ofthe samples collected from the various
levels of the Matanomadh Formation

(Palaeocene) revealed the presence of ~ rich
palynoflora. The assemblage compnses a
large number of spores, pollen grains, and
algal and fungal remains. The present p3;per
includes only gymnospermous and anglos­
permo us pollen grains. The description of
algal and fungal remains has already been
published by Kar and Saxena (1976) and
that of pteridophytic spores by Saxena
(1978). The palynological study of the

Matanomadh Formation has been carried
out also by Mathur (1966).

The slides and unused material have
been deposited in the repository of the
Birbal Sahni Institute of Palaeobotany,
Lucknow.

SYSTEMATIC PALYNOLOGY

Anteturma - Variegerminantes Potonie,
1910

Turma - Saccites Erdtman, 1947
Subturma - Disaccites Cookson, 1941
Infraturma - Podocarpoiditi Potonie,

Thomson & Thiergartl 19~O
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Genus - Podoearpidites (Cookson) Potonie, 1958 Genus - Arauearlacites (Cookson) Couper, 1953

Type Species - Podocarpidites ellipticus
Cookson, 1947.

Podocarpidites ellipticus Cookson, 1947

PI. 1, fig. 1

Type Species - Araucariacites australis
Cookson, 1947.

Araucariacites australis Cookson, 1947

PI. 1, fig. 4

Genus - Retipilonapites Ramanujam, 1966

Turma - Aletes Ibrahim, 1933
Subturma - Azonaletes (Luber) Potonie

& Kremp, 1954
Infraturma - Psilonapiti Erdtman, 1947

Infraturma - Subpilonapiti
Yirnal, 1952

(Ecdtman)

Genus-Larieoidites (Potonie, Thomson & Thiergarl)
Potonie, 1956

Type Species - Laricoidites magnus
(Potonie) Potonie, Thomson & Thiergart,
1950.

Laricoidites punctatus sp. novo

PI. L fig. 2

Holotype - PI. t, fig. 2, sIze 88 X 76 fL.

Slide no. 4936/21.
Type Horizon - Matanomadh For-

mation (Clastic Member).
Type Locality - Matanomadh, Kutch,

India.
Diagnosis - Pollen grains subcircular,

40-90 fL. Germinal mark absent. Exine
up to 2 fL thick, irregularly folded, intra­
punctate, puncta closely placed and evenly
distributed.

Comparison -;- The present species closely
resembles L. indicus Singh, Srivastava & Roy
(1964) in having intrapunctate exine but
the latter is distinguishable by its compa­
ratively bigger size range (90-120 fL). L.
magnus (Potonie) Potonie, Thomson &
Thiergart (1950) is Jaevigate.

Laricoidites sp.

PI. 1, fig. 3

Type Species - Retipilonapites arcotense
Ramanujam, 1966.

Retipilonapites cenozoicus Sah, 1967

PI. I, fig. 5

Turma - Plicates (Naumova) Potonie,
1960

Subturma - Monocolpates Iversen &
Troels-Smith, 1950

Infraturma - Retectines (Malyavkina)
Potonie, 1958

Genus - Couperipollis Yenkalaehala & Kar, 1969

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

Couperipollis wodehousei (Biswas) Yenkata­
chala & Kar, 1969

PI. I, fig. 6

Couperipollis brevispinosus (Biswas) Yenkata­
chala & Kar, 1969

PI. I, fig. 7

Couperipollis rarrspmosus (Slh & DuHa)
Yenkatachala & Kar, 1969

Couperipollis kutchensis Yenkatachala &
Kar, 1969.

Couperipollis achinatus Sah & Kar, 1970

Description - Pollen grain ± oval in shape,
220 X 170!-t. Germinal mark not present.
Exine 2 fA. thick, irregularly folded, intra­
punctate, puncta bigger in size, prominent.

Comparison - This specimen differs from
all the known species of this genus by its
very large size.

Infraturma - Granulonapiti
1'947

Cookson,

Couperipollis robustus sp. novo

PI. 1, fig. 8

Holotype - PI. 1, fig. 8, siz~ 49 x45 fL.
Slide no. 4766/3.

Type Horizon - Matanomadh Formation
(Clastic Member).

Type Locality - Matanornadh, Kutch,
India.
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maxim us

Diagnosis - Pollen grains circular-oval,
16-55 fL. Monosulcate, sulcus distinct­
indistinct, extending from pole to pole.
Exine about 2 fL thick, sculptured with
robustly built coni, verrucae, bacul<:le and
other elements.

Comparison - The present species is
clearly distinguishable from C. wodellOusei
(Biswas) Yenkatachala & Kar (1969), C'.
brevispinosu.\· (Biswas) Yenkatachala & Kar
(1969), C. kutchensis Yenkatachala & Kar
(1969) and C. achinatus Sah & Kar (1970)
by its exine, variously ornamented hy haculae,
coni and v~rrucae. All the other species
have only spinose ornamentation.

Genus - Liliacidites Couper, 1953

Type Species -- Liliacidites kaitangatuensi,\'
Couper, 1953.

Liliacidites maxim us sp. novo

PI. J. figs 9, 10

Holotype -- PI. I, fig. 9, size 150 . I IJ (L.

Slide no. 4955/5.
Type Horizon - Matanomadh Formation

(Clastic Member).
Type Locality -- Matanomadh, Kutch.

India.
Diagnosis - Pollen grains oval-elliptical.

135-205x90-145 fL. Monosulcate, sulcus
may be distinct or indistinct, wide, extending
from pole to pole. Exine 2-3 fL thick, gene­
rally retipilate to retibaculate, pila/bacula
3-8 fL long, muri thick, raised, lumina 3-8 (1.

wide.
Comparison - Liliacidites maximU,l' sp.

novo can be differentiated from L. magnus
Jain, Kar & Sah (1973), L. I'ariegatus Cou per
(1953), L. intermedius Couper (1953), L.
baculatus Yenkatachala & Kar (1969) and
L. ellipticus Yenkatachala & Kar (1969)
by its comparatively larger size.

Liliacidites kutchensis sp. novo

PI. 2, fig. II

Holotype - PI. 2,ng. II, size 105.-: 60 (.L .

Slide no. 4956/1.
Type Horizon - Matanomadh Formation

(Clastic Member).
Type Locality - Matanomad h, Kutch,

India.
Diagnosis - Pollen grains oval-elliptical,

63-100 X 38-58 fL. Monosu Icate, sulcus

mostly indistinct, wide, generally extending
from pole to pole. Exine 1·5-2·5 fL thick,
retipilate to retibaculate. sculptural elements
3-4 (.L long, closely placed.

Comparison - Liliacidites kutchensis sp.
novo is closely comparable to L. maximus
sp. novo in having similar sculptural elements
but the latter can easily be differentiated
by its bigger size. L. magnus Jain, Kar &
Sah (1973) agrees in shape and size but is
intra microreticu late. L. illtermedius Cou per
(1953). L. !'Griegotus Couper (1953) and
[,. hanilatus Yenkatachala & Kar (1969)
diner in having comparatively smaller size.

Liliacidite,\' matanomadhensis sp. novo

PI. 2. fig. 12

Holot ype - PI. 2, fig. 12, size II 0)( 88 fL.

Slide no. 4774/3.
Tl'pe Hori::on - Matanomadh Formation

(Clastic Member).
7)'pe Localill' - Matanomadh, Kutch,

India.
Diagnosis Pollen grains oval-elliptical,

86-150 ,58-94 (.L. Monosulcate, sulcus
broad, extending from one end to the other.
Exine 2-3 fL thick, foveo-reticulate, foveola
up to 2 (.L wide, closely placed and evenly
distributed.

Comparisotl - - The present species is
closely comparable to L. maximus sp. novo
in shape and size but is easily distinguishable
hy its foveo-reticulate ornamentation. L.
kutc{,etlsis sp. novo is smaller in size and
has retipilate exine.

Liliacidites cf. L. maximus sp. novo

PI. 2, fig. 13

Description - Pollen grains triangular,
80-150 (.L. Trichotomosulcate. Exine 3-8
(.L thick, retipilate.

Remarks - - The pollen grains are similar
to L. maxin/US sp. novo in size range and
retipilate ornamentation but are differen­
tiated by its trichotomosulcate condition.

Genus PlIlmidites Couper, 1953

Tl'pe Species -- Palmidites
Couper, 1953.

Palmidites l11aximus Couper, 1953

PI. 2, fig. 14



SAXENA-PALYNOLOGY OF MATANOMADH FORMATION 133

Jnfraturma - Monoptyche.\· (Naumova)
Potonic, 1958

Genus - Paltllaepollenites Potonie, 1951

Type Species·- Pa/maepo//enites tranquil­
Ius (Potonic) Potonil\ 1951.

Palmaepol/enites kutchensis Yenkatachala &
Kar. 1969

PI. 2, fig. 15

Palmaepol/enites nadha/llunii Yenkatachala &
Kar. 1969

PI. 2, figs 16, 17

Remarks Some specimens (PI. 2, fig. 17)
assignable to P. nadhamunii Yenkatachala
& Kar (1969) are bigger in size (48-56x
30-40 fL) than those originally described by
Yenkatachala and Kar.

Pa/maellO//enites matus Sah & Kar, 1970

Palmaepo//enites plicatus Sah & Kar, 1970

PI. 2, fig. IS

Genus Dracaenoipollis Sah & Kar, 1970

Type Species·- Dracaenoipo/lis circu/ari.\·
Sah & Kar, 1970.

Dracaenoipo!li.\· circu/ari.\· Sa h & Kar, 1970

PI. 2, fig. 19

fnfraturma - Sphaerozonisu/cates Yen-
katachala & Kar, 1969

Genus· Proxapertites (van der Hammen) Singh,
J975

Type Species - Proxapertites opercu/atus
van der Hammen, 1956.

Proxapertites microreticu/atus Jain, Kar &
Sah. 1973

PI. 2. fig. 20

Proxapertite.\· assamicus (Sah & Dutta)
Singh, 1975

PI. 2, fig. 2l

Subturma -- Tryptyches (Naumova) Poto­
nie, 1960

Genus - Tricolpites (Erdtman) Potonie, 1960

Type Species - Trico/pites reticulatus
Cookson. 1947.

Trico/pites reticu/atus Cookson. 1947

PI. 2, fig. 22

Remarks Most of th~ specimens
assigned here to T. reticu/atus Cookson
(1947) have retipilate to retibaculate orna­
mentation. Potonic (1960) mentions that
the hololype is finely reticulate.

Tricolpites parl'ireticulatus Sah, 1967

Tricolpites crassireticu/atus Dutta & Sah,
1970

PI. 2. fig. 23

Remarks - The pollen grains found in
the present preparation are comparatively
larger (up to 45 fL) than those described by
Dutta and Sah (1970) from South Shillong
Plateau, Assam (25-37 fL).

Trico/pites hrel'is Sah & Kar, 1970

PI. 2, fig. 24

Trico/pites minutus Sah & Kar, 1970

PI. 2, fig. 25

Trico/pites haculatus .Jain. Kar & Sah, 1973

PI. 2. fig. 26

Tricolpites retihacu/atus sp. novo

PI. 2, figs 27, 28

Holotype - PI. 2, fig. 27, size 77 fL.
Slide no. 4774/4.

Type Horizon - Matanomadh Formation
(Clastic Member).

Type Loca/ity _. Matanomadh, Kutch,
India.

Diagnosis . Pollen grains subcircular­
subtriangular in polar view. 58-114 fL.

Tricolpate, colpi long. well-developed, meso­
colpia wide. Exine 2· 5-7 fL thick, sexine
thicker than nexine, retibaculate to retipilate,
bacula/pila thick and strongly built, tegillate,
sculptural elements provide pseudoreticu1­
urn on surface view.

Comparison -- The present species is
closely comparable to T. grandis Sah (1967)
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in shape, size and tegillate exine but the
latter is distinguishable by its smaller colpi
and thicker exine at the ap~rtural margin.
Other species of Tricolpites differ either in
having smaller size range or in having finer
and delicate reticulum.

Tricolpites matanomadhensis sp. novo
PI. 2, fig. 29

Holotype - Pl. 2, fig. 29, size 82 [L.
Slide no. 4953/33.

Type Horizon - Matanomadh Formation
(Clastic Member).

Type Locality - Matanomadh, Kutch,
India.

Diagnosis - Pollen grains ± subcircular in
polar view, 72-90 [L. Tricolpate, colpi well­
developed, long. Exine 2-4 [L thick, reti­
baculate to retipilate, duplibaculate/pilate,
tegillate, bacula closely placed, almost joined
with each other, forming a perfect reticulum,
meshes bigger in mesocolpate region.

Comparison - T. matanomadhensis sp.
novo is comparable to T. retibaculatus sp.
novo in shape and size but the former is
characterized by its duplibaculate reticulum.
T. grandis Sah (1967) has smaller colpi.

Genus - Verrutricolpites Pierce, 1961

Type Species - Verrutricolpites sphaeroi­
des Pierce, 1961.

Verrutricolpites perverrucatus Ramanujam,
1966

Subturma - Polyptyches (Naumova) Po­
tonie, 1960

Infraturma - Stephanocolpati (van der
Hammen) Potonie, 1970

Remarks - Stephanocolpites was pro­
posed by van der Hammen (1954) to
accommodate" pollen grains provided with
more than 3 meridional colpes" (van der
Hammen, 1956, pp. 94-95). Potonie (1970,
p. 110) considered it as of infraturma status
and referred it as infraturma Stephanocolpati.

Genus - Psilastephanocolpites Leidelmeyer, 1966

Type Species - Psilastephanocolpites maia
Leidelmeyer, 1966.

Psi/astephanocolpites guaduensis (van der
Hammen) comb. novo

PI. 2, fig. 30

1954 Stephanocolpites guaduensis B van
der Hammen, pI. 7, fig. 7.

Holotype - van der Hammen, 1954, pI. 7,
fig. 7.

Diagnosis - See van der Hammen, 1954,
p.92.

Remarks - Stephanocolpites guaduensis
B van der Hammen (1954) is a 4-colpate,
laevigate pollen grain and thus agrees with
Psilastephanocolpites Leidelmeyer (1966).
Stephanocolpites has already been raised to
infraturma status by Potonie (1970, p. 110).

Genus - Ghoshiacolpites Sah & Kar, 1970

Type Species - Ghoshiacolpites globatus
Sah & Kar, 1970.

Ghoshiacolpites globatus Sah & Kar, 1970

PI. 2, fig. 31

Genus - Retistephanocolpites Leidelmeyer, 1966

Type Species - Retistephanocolpites angeli
Leidelmeyer, 1966.

Retistephanocolpites flavatus (Sah & Kar)
comb. novo

PI. 2, fig 32

1970 Polycolpites flavatus Sah & Kar,
pI. 2, figs 42, 47.

Holotype- Sah and Kar, 1970, pI. 2,
fig. 47.

Diagnosis - See Sah and Kar, 1970, p.
137.

Remarks - Polycolpites flavatus Sah &
Kar (1970) is a 9-1O-colpate, scrobiculate
pollen. Since Polycolpites Couper (1953)
has c1avate-baculate exine, Polycolpites fla­
vatus has been transferred to Retistephano­
colpites Leidelmeyer (1966).

Retistephanocolpites kutchensis sp. novo

PI. 2, figs 33, 34

Holotype - Pl. 2, fig. 33, size 33 [L.
Slide no. 4772/2.

Type Horizon - Matanomadh Formation
(Clastic Member).

Type Locality - Matanomadh, Kutch,
India.

Diagnosis - Pollen grains pentagonal­
subcircular in polar view, 22-34 [L. Penta­
colpate, colpi long, mesocolpia broad.
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Exine 1'5-3'5 fL thick, foveo-reticulate, muri
very thin.

Comparison - The present species is
closely comparable to Retistephanoeolpites
angeli Leidelmeyer (1966) in having 5 colpi
but the latter is distinguished by its brevi­
colpate condition. In R. jlavatus (Sah &
Kar) comb. novo the colpi are more (9-10)
than those in the present species.

Genus - Granustephanocolpites gen. novo

Type Species - Granustephanoeolpites gra­
nu/atus (Venkatachala & Kar) comb. novo

Generic Diagnosis - Pollen grains circular­
subcircular in polar view. Polycolpate,
colpi meridional. Exine granulose.

Comparison - Granustephanoeolpites gen.
novo differs from other polycolpate genera
in having a granulose exine. None of the
existing polycolpate genera has granuJose
exine.

Granustephanoeolpites sahii sp. novo

PI. 2, fig. 35

1970 Polyeolpites granulatus Sah & Kar,
pI. 2, fig. 41.

Holotype - Sah and Kar, 1970, pI. 2,
fig. 41.

Diagnosis- See Sah and Kar, 1970, p. 137.
Remarks - Sah and Kar (1970) instituted

Polyeolpites granulatus to include septa­
octacolpate pollen grains having granulose
exine. This species, however, does not fit
into Po/yeolpites, because the latter is clavate­
baculate. Polyeolpites granu/atus Sah &
Kar (1970) should therefore be shifted to
Granustephanoeolpites gen. novo Earlier,
Venkatachala and Kar (1969) proposed
Stephanoeolpites granulatus for 4-colpate,
granulose grains. This species has also
been shifted to Granustephanoeo/pites. Con­
sequently, latter species will become a Junior
homonym of the former. Po/yeolpites granu­
latus Sah & Kar (1970) is therefore des­
cribed here as Granustephanoeolpites sahii
sp. novo

Subturma - Ptyehotriporines (Naumova)
Potonie, 1960

Infraturma - Prolati Erdtman, 1943

Genus - Platoniapollenites Sah & Kar, 1974

Type Species - Platoniapollenites iratus
Sah & Kar, 1974,

P/atoniapollenites sp.

PI. 2, fig. 36

Description - Pollen grain subtriangular
in polar view, 36 fL. Tricolpate, colpi long,
distinct. Exine 2 fL thick, 1aevigate, uneven,
very thin along apertural margin.

Comparison - Platoniapollenites iratus
Sah & Kar (1974) differs from the present
specimen in having 4 colpi and being bigger
in size.

Genus - Lakiapollis Venkataehala & Kar, 1969

Type Species - Lakiapollis ovatus Ven­
katachala & Kar, 1969.

Lakiapollis ovatus Venkatachala & Kar, 1969

PI. 2, fig. 37

Remarks - The pollen grains of Lakia­
pollis ovatus described by Venkatachala and
Kar (1969) have a size range of 40-50 fL while
pollen grains in the present preparation
range up to 75 fL.

Lakiapollis matanamadhensis Venkatachala
& Kar, 1969

PI. 3, figs 38, 39

Remarks - Pollen grains assignable to
this species exhibit a wide range of variation.
The pollen grains described by Venkatachala
and Kar (1969) have a size range of 28-40 fL

while in present material, pollen grains
measure up to 78 fL. The size range of this
species may therefore be extended. Some
difference in the ornamentation pattern has
also been noticed. Few specimens (PI. 3,
fig. 38) have very fine scrobiculate pattern
while others (PI. 3, fig. 39) have a compa­
ratively coarser texture.

Lakiapollis spinosus sp. novo

PI. 3, figs 40, 40a

Holotype - PI. 3, figs 40, 40a, size 38 fL.

Slide no. 4769/14.
Type Horizon - Matanomadh Formation

(Clastic Member).
Type Locality - Matanomadh, Kutch,

India.
Diagnosis - Pollen grains subcircular in

polar view, 36-48 fL. Tricolporate, colpi
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small, pore margin thickened. Exine up to
3 (1. thick, retibaculate, tegillate and sparsely
spinose.

Comparison - Lakiapollis ovatus and
L. matanamadhensis both described by Ven­
katachala and Kar (1969) resemble the
present species in subcircular shape and size
range but the latter can easily be distinguished
by its spinose sculptural elements.

Genus - Paleosantalaceaepites (BiswlIs) Duttll &
Sah, 1970

Type Species - Paleosanlalaeeaepites dino­
flage//alus (Biswas) Dutta & Sah, 1970.

Pa/eosanlalaeeaepites elliplieus Sah & Kar,
1970

Pl. 3, fig. 41

Remarks - Although otherwise similar,
the present specimens are smaller in size
(28-48 X 16-38 (1.) and possess thinner exine
than those described by Sah and Kar (1970)
which have a size range of 45-55 x 25-40 t./..

Paleosanlalaceaepiles minulus Sah & Kar,
1970

PI. 3, fig. 42

Genus -_. Verrucolporites Sah & Kar, 1970

Type Specie's - Verrucolporiles verrucus
Sah & Kar, 1970.

Verrucalporites verrucus Sah & Kar, 1970

PI. 3, fig. 43

Remarks - Pollen grains are generally
found in equatorial view. The size of
verrucae in the present material is smaller
(2-6 (1.) than that (4-8 (1.) found in the speci­
mens described by Sah and Kar (1970).

Genus - Striacolporites Sah & Kar, 1970

Type Species - Slriaeolporites slrialus
Sah & Kar, 1970.

Striacolporites cephalus Sah & Kar, 1970

PI. 3, fig. 44

Striacolporites ovatus Sah & Kar, 1.970

PI. 3, fig. 45

Genus - Favitricolporites Sah, 1967

Type Species -- Favilricolporifes, eminens
Sah, 1.967.

Favitricolporites rel([ormis Sah, 1967

fnfraturma - OblaN Erdtman, 1943

Genus - Palaeocoprosmadites Ramllnujam, 1966

Type Species - Pa/aeocoprosmadites
areotense Ramanujam, 1966.

Pa/aeocoprosmadiles arcntense Ramanujam,
1966

PI. 3, fig. 46

Subturma - Ptychopo/yporines (Naumova)
Potonie, 1960

Genus -- Meliapollis Slih & Kar, 1970

Type Species - Me/iapa//is ramanu,;amii
Sah & Kar, 1970.

Me/iapo//is ramanu,;amii Sah & Kar. 1970

PI. J, fig. 47

Remarks - Sah and Kar (1970), while
instituting this species, gave its size range
as 48-55 (1., but in the present assemblage,
pollen grains having size range of 40-78 (1.

are also found. Therefore. the size range
for the species is extended accordingly.
Besides, some of the pollen grains are also
± quadrangular in shape.

Me/iapol/is navalei Sah & Kar, 1970

Meliapollis quadrangularis (Ramanujam) Sah
& Kar, 1970

PI. 3, fig. 48

Me/iapo//is melioides (Ramanujam) Sah &
Kar, 1970

PI. 3. fig. 49

Me/iapollis triangulus sp. novo

PI. 3, figs 50, 51

Hololype - PI. 3. fig. 50, size 58 (1..

Slide no. 4767/15.
Type Horizon - Matanomadh Formation

(Clastic Member).
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magnificus

Type Locality - Matanomadh, Kutch,
India.

Diagnosis - Pollen grains triangular­
subtriangular in polar view, 40-60 11-. Tricol­
porate, brevicolpate, pores distinct, pore
margin thickened. Exine up to 4 11­

thick, laevigate to finely intrastructured.
Comparison - The present species is

closely comparable to Meliapollis raoi Sah &
Kar (1970) in size and apertural characters
but differs in having a triangular shape.
Other species of Meliapollis differ in being
tetra- or pentacolporate.

cf. Meliapolli.~ sp.

PI. 3, fig. 52

Description - Pollen grain subcircular,
64 X 58 fl. Nine colporate, pores distinct,
margin thickened. Exine about 2 jJ. thick,
± laevigate.

Remarks - The present pollen approxi­
mates Meliapollis Sah & Kar (1970) in shape,
size and nature of the apertures but differs
from all the known species of this genus
in having 9 colpi. Since only a single
specimen of this kind has been found, so it
has tentatively been descrihed under the
genus Meliapolli.l'.

Turma - Porosus (Naumova) Potonie,
]960

Subturma - Triporines (Naumova) Poto­
nie, 1960

Infraturma - Zoniporiti Ramanujam,
1966

Genus - Triorites (Erdtman) Couper, 1953

Type Species - Triorites
Cookson, ]950.

Triorites bellus Sah & Kar, 1970

PI. 3, fig. 53

Remarks - The original diagnosis of the
species prescribed the size range as 60-75 fl.
In the present assemblage, pollen as small
as 40 fl have also been recorded.

Triorites triradiatus sp. novo

PI. 3, fig. 54

Holotype - PI. 3, fig. 54, size 55 fl.
Slide no, 4959/1,

Type Horizon - Matanomadh Formation
(Clastic Member).

Type Locality - Matanom~dh, Kutch,
India.

Diagnosis - Pullen grains triangular in
polar view with pronounced protuberances,
48-57 fl. Triorate, ora distinct. Exine 2-3
fL thick, sexine thinner than nexine, finely
scrobiculate to granulose.

Comparison - Triorites bellus Sah & Kar
(1970) is comparable to the present species
in general organization of the pollen and
its sculptural pattern. The latter can, how­
ever, be distinguished by its pronounced
oral protuberances. T. hirsutus Sah & Kar
(1974) is pilate-baculate and hence is easily
separable from the present one.

Genus - Proteacidites Cookson, 1950

Type Species - Proteacidites adenanthoi­
des Cookson, 1950.

Proteacidites protrudus Sah & Kar, 1970

PI. 3, fig. 55

Genus - Triporopollenites (Pflug) Thomson &
Pflug, 1953

Type Species - Triporopollenites cory/oides
(Pflug) Thomson & Pflug, 1953.

Triporopollenites minutiformi.l' (Ramanujam)
comb. novo

PI. 3, fig. 56

1966 Engelhardtioidites minutiformis Rama­
nujam, pI. 5, fig. 94.

Holotype - Ramanujam, 1966, pI. 5, fig.
94.

Diagnosis - See Ramanujam, 1966, p.
183.

Remarks - In the diagnosis of Engel­
hardtioidites minutiformis, Ramanujam (1966)
remarked that the pollen grains have dis­
tinctly thickened pore margins (annulus).
Potonie (1960) clearly mentions that Engel­
hardtioidites does not have thickened aper­
tural margins. Triporopollenites, on the
other hand, has distinct thickening around
the pore margin. Hence, Engelhardtioidites
minutiformis Ramanujam (1966), in fact,
comes within the circumscription of the
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genus Triporopollenites and therefore, Rama­
nujam's species is transferred to this genus.

Turma - Jugates Potonie, 1960
Subturma - Tetradites Cookson, 1947

Genus - Trilatiporites Ramanujam, 1966

Infraturma - Trilatiporiti
1966

Ramanujam, Genus - Kielmeyerapollenites Sah & Kar, 1974

Type Species - Kielmeyerapollenites eoce­
nicus Sah & Kar, 1974.

Type Species - Trilatiporites erdtmani
Ramanujam, 1966.

Trilatiporit{!s cooksoni Ramanujam, 1966

Trilatiporites kutchensis Venkatachala & Kar,
1969

PI. 3, fig. 57

Genus - Sonneratioipollis Venkatachala & Kar,
1969

Type Species - Sonneratioipollis bel/us
Venkatachala & Kar, 1969.

Sonneratioipollis bellus Venkatachala & Kar,
1969

PI. 3, fig. 58

Subturma - Polyporines (Naumova) Poto­
nie, 1960

Infraturma - Stephanoporiti (van der
Hammen) Potonie, 1960

Genus-Pseudonothofagidites Venkatachala & Kar,
1969

Type Species - Pseudonothofagidites kut­
chensis Venkatachala & Kar, 1969.

Pseudonothofagidites kutchensis Venkatachala
& Kar, 1969

PI. 3, fig. 59

Kielmeyerapollenites eocenicus Sah & Kar,
1974

PI. 3, fig. 60

INCERTAE SEDIS

POLLEN TYPE-I

PI. 3, fig. 61

Description - Pollen grains oval, 92-110 X
58-88 fL. Inaperturate. Exine up to 2·5 fL

thick, spinose, spines hair-like up to 6 fL long.

POLLEN TVPE-2

PI. 3, fig. 62

Description - Pollen elliptical in equa­
torial view, 58 X 38 fL. Tricolpate, colpi
long, narrow, extending almost one end to
other. Exine about 3 fL thick, nexine
scrobiculate, thicker than sexine. A few
spines are also observed on outer surface.

SPONGE SPICULES

PI. 3, fig. 63

Description - Spicules monoaxon, 25-115
fL long, generally isolated, but sometimes
found in flower-shaped clusters. The speci­
mens while treated with hydrochloric acid
are dissolved. Their calcareous nature
shows that they belong to class Calcaria.

REFERENCES

COOKSON,I. C. (1947). Plant micfOfos~ils from the
lignites of Kerguelen archipelago. Rep. B.A.N.Z.
antarct. Res. Exped., Ser. A, 2: 127-142.

COOKSON,I. C. (1950). Fossil pollen grains of pro­
teaceous type from Tertiary deposits in Australia.
Aust. J. scient. Res., Ser. B, BioI. Sci., 38 (2):
166-177.

COUPER,R. A. (1953). Up pel Mesozoic and Caino­
zoic spores and pollen grains from New Zealand.
Bull. geol. Surv. N. Z. Palaeont., 22: 1-77.

DUTrA, S. K. & SAH, S. C. D. (1970). Palynostrati­
graphy of the Tertiary sediments of ASSalll: - 5.

Stratigraphy and palynology of South Shillong
Plateau. Palaeon10graphica, BIB (1-4): 1­
72.

ERDTMAN, G. (1943). An In1roduction to Pollen
Analysis. Waltham Mass, U.S.A.

ERDTMAN, G. (1947). Suggestions for the classi­
fication of fossil and lecent pollen grains
and spores. Svensk. bot. Tidskr., 41 (1): 104­
114.

IBRAHIM, A. C. (1933). Sporenformen des Aegir­
horizonts des Ruhr Reviers. Diss. Konard.
Trif1sch, Wurzburg: 1-47,



SAXENA - PALYNOLOGY OF MATANOMADH FORMATION 139

IVERSEN,J. & TROELS-SMITH,J. (1950). Pollenmor­
fologiske definitioner og typer Danmarks. Geol.
Unders., 3 (8): 1-52.

JAIN, K. P., KAR, R. K. & SAH, S. C. D. (1973). A
palynological assemblage from Barmer, Rajas­
than. Geoplzytology, 3 (2): 150-165.

KAR, R. K. & SAXENA,R. K. (1976). Algal and
fungal microfossils from Matanomadh Formation
(Palaeocene), Kutch, India. Palaeobotanist, 23
(I): 1-15.

LEIDELMEYER,P. (1966). The Palaeocene and Lower
Eocene 1J01len flora of Guyana. Leid. geol.
Meded., 38: 49-70.

LEscHIK, G. (l955). Die Keuperflora von Neuewelt
bei Basel. Il Die Iso - und Mikrosporen. Sclzwe­
iz. palaeon/. Abh., 72: 1-70.

MATHUR, Y. K. (1966). On the microflora in the
Supratrappeans of W. Kutch, India. Q. 11 geol.
Min. me/all. Soc. India, 38: 33-51.

PIERCE,R. L. (l961). Lower-Upper Cretaceous plant
microfossils from Minnesota. Bull. Minn. geol.
Surv., 42: 1-86.

POTONIE, R. (1951). Pollen und Sporenformen als
Leitfossilien des Tertiars. Mikroscopie, 6: 272­
283.

POTONIE, R. (1956). Synopsis der Gattungen der
Sporae dispersae. 1. Teil: Spo.·ites. Beilz. geol.
lb., 23: 1-103.

POTONIE, R. (1958). Synopsis der Gattungen der
Sponte dispersae. 11. Teil: Sporiles (Nachtrage),
Saccites, Aletes, Pfaecolpates, Polyplicates, Mono­
colpates. Beih. geol. lb., 31: 1-114.

POTONIE, R. (1960). Synopsis der Gallungen clef
Sporue dispersae. HI. Teil: Nachtrage Sporites,
Fortsetzung Pollenites Mit General register zu
TeilI-[I[. Beilz. geol. lb., 39: 1-189.

POTON[l~, R. (1970). Synopsis der Gattungen
der Sporae dispersue. Y. Teil: Nachtrage zu
allen Gruppen (Turmae). Beilt. geol. lb., 87:
1-172.

POTONIE, R. & KREMP, G. O. W. (1954). Die
Gattungen def Palaeozoischen Sporae dispersae
und ihre Stratigraphie. Geol. lb. 69: 111­
194.

POTONIE,R., THOMSON,P. W. & THIERGART,F. (1950).
Zur Nomenklatur und Klassification der neogenen
Sporomorphae (Pollen und Sporen). Geol. lb.,
65: 35-70.

RAMANUJAM,C. G. K. (1966). Palynology of the
Miocene lignite from South Arcot Distfict, Madras,
India. Pollen Spores, 8 (I): 149-203.

SAH, S. C. D. (1967). Palynology of an Upper Neo­
gene profile from Rusizi Yalley (Burundi) AnnIs
Mus. r. Afr. Cent., Ser. 8°, Sci. geol., 57: 1-173.

SAH, S. C. D. & KAR, R. K. (1970). Palynology of
the Laki sediments in Kutch-3. Pollen from
bore-holes around Jhulrai, Baranda and Panan­
dhro. Palaeobotanist, 18 (2): 127-142.

SAH, S. C. D. & KAR, R. K. (1974). Palynology of
the Tertiary sediments of Palana, Rajasthan.
Palaeobotanist, 21 (2): 163-188.

SAXENA,R. K. (1978). Palynology of the Matano­
madh Formation in type area, north western
Kutch, India (Part-I). Systematic description
of pteridophytic spores. Palaeobotanist, 25: 448-456.

SINGH,H. P., SRIVASTAVA,S. K. & Roy, S. K. (1964).
Studies on the Upper Gondwana of Kutch-!'

Mio-and macrospores. Palaeobotanist, 12 (3):
282-306.

SINGH, R. Y. (1975). Morphological study of the
Retialetes complex from Indian Tertiaries. Geo­
phytology, 5 (I): 98-104.

THOMSON,P. W. & PfLUG, H. (1953). Pollen und
Sporen des Mitteleuropaischen Tertiars. Pe.lae­
ontograpltica, 94: 1-138.

VAN DER HAMMEN,T. (1954). EI Desarrollo de la
flora Colombiana en los periodos geologicos.
Boln geol. Bogota, 2 (I): 49-106.

VAN DER HAMMEN (1956). Description of some
genera and species of fossil pollen and spores.
Boln geol. Bogotd, 4 (2 & 3): 114-117.

YENKATACHALA,B. S. & KAR, R. K. (1969). Paly­
nology of the Tertiary sediments of Kutch-I.
Spores and pollen from bore-hole no. 14. Palaeo­
botanist, 17 (2): 157-178.

YIMAL,K. P. (1952). Spores and pol1en from Ter­
tiary lignites from Dandot, West Punjab (Pakis­
tan). Proc. Indian. Acad. Sci., 38 (5): 195-210.

PLATE

EXPLANATION OF PLATES

(All photomicrographs are enlarged ca. X 500)

PLATE 2

1. Podocarpidites ellipticus Cookson; Slide no.
4935/18.

2. Laricoidites punctatus sp. nov.; Slide no. 4936/21
(Holotype).

3. Laricoidi/es sp., Slide no.; 4954/3.
4. Araucariaci/es australis Cookson; Slide no.

4781/7.
5. Retipilonapi/es cenozoicus Sah; Slide no. 4780/9.
6. Couperipollis wodehousei (Biswas) Yenkatachala
& Kar; Slide no. 4767/30.

7. Couperipollis brevispinosus (Biswas) Yenkata­
chala & Kar; Slide no. 4796/7.

8. Couperipollis robus/us sp. nov.; Slide no. 4766/3
(Holotype).

9,10. Liliacidites maximus sp. nov.; Slide nos.
4955/5 (Holotype), 4800/9.

11. Liliacidites kutchensis sp. nov.; Slide no. 4956/1
(Holotype).

12. Liliacidites matanomadhensis sp. nov.; Slide
no. 4774/3 (Holotype).

13. Liliacidites cf. L. maximus sp. nov.; Slide no.
4773/13.

14. Palmidi/es maximus Couper; Slide no. 4796/
10.

15. Palmaepollenites kutchensis Yenkatachala &
Kar; Slide no. 4957/2.

16,17. Palmaepollenites nadhamunii Yenkatachala
& Kar; Slide nos. 4958/7, 4940/19.

18. Palmaepollenites plicatus Sah & Kar; Slide no.
4792/3.

19. Dracaenoipollis circularis Sah & Kar; Slide no,
4959/6.
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20. Proxapertites microreticulatus Jain, Kar &
Sah; Slide no. 4780/7.

21. Proxapertites assamicus (Sah & Dutta) Singh;
Slide no. 4938/22.

22. Tricolpites reticulatus .Cookson; Slide no.
4767/12.

23. Tricolpites crassireticulatus Dutta & Sah; Slide
no. 4960/26.

24. Tricolpites brevis Sah & Kar; Slide no. 4788/7.
25. Tricolpites minufus Sah & Kar; Slide no.

4938/10.
26. Tricolpites baculatus Jain, Kar & Sah; Slide

no. 4792/11.
27, 28. Tricolpites retibaculatus sp. nov.; Slide nos.

4774/4 (Holotype), 4961/28.
29. Tricolpites matanomadhensis sp. nov.; Slide no.

4953/33 (Holotype).
30. Psilastephanocolpites guaduensis (van der Ham­

men) comb. nov.; Slide no. 4957/14.
31. Ghoshiacolpites globatus Sah & Kar; Slide no.

4794/20.
32. Retistephanocolpites jlavatus (Sah & Kar)

comb. nov.; Slide no. 4775/3.
33,34. Retistephanocolpites kutchensis sp. nov.;

Slide nos. 4772/2 (Holotype), 4766/18.
35. Granustephanocolpites sahii sp. nov.; Slide no.

4779/8.
36. Platoniapollenites sp.; Slide no. 4962/1.
37. Lakiapollis ovatus Yenkatachala & Kar; Slide

no. 4767/2.

PLATE 3

38,39. Lakiapollis matanamadhensis Yenkatachala
& Kar; Slide nos. 4775/3, 4963/5.

40. Lakiapollis spinosus sp. nov.; Slide no. 4769/14
(Holotype). 40a. x 1000 of the holotype to show
spinose ornamentation.

41. Paleosantalaceaepites ellipticus Sah & Kar;
Slide no. 4964/4.

42. Paleosantalaceaepifes minutus Sah & Kar;
Slide no. 4965/4.

43. Verrucolporites verrucus Sah & Kar; Slide no.
4966/1.

44. Striacolporites cephalus Sah & Kar; Slide no.
4967/10.

45. Striacolporites ovatus Sah & Kar; Slide no.
4968/8.

46. Palaeocoprosmadifes arcotense Ramanujam;
Slide no. 4788/9.

47. Meliapollis ramanujamii Sah & Kar; Slide no.
4771/2.

48. Meliapollis quadranglliaris (Ramanujam) Sah
& Kar; Slide no. 4969/8.

49. Meliapollis melioides (Ramanujam) Sah & Kar;
Slide no. 4970/2.

50,51. Meliapollis triangulus sp. nov.; Slide nos.
4767/15 (Holotype), 4938/7.

52. cf. Meliapollis sp., Slide no. 4769/22.
53. Triorites bellus Sah & Kar; Slide no. 4780/10.
54. Triorites triradiatus sp. nov.; Slide no. 4959/1

(Holotype).
55. Proteacidites protrudus Sah & Kar; Slide no.

4791/7.
56. Triporopollenites minuti/ormis (Ramanujam)

comb. nov.; Slide no. 4971/7.
57. Trilatiporites klltchensis Yenkatachala & Kar;

Slide no. 4780/5.
58. Sonneratioipollis belllls Yenkatachala & Kar;

Slide no. 4791/1.
59. Pseudonotho/agidites kutchensis Yenkatachala

& Kar; Slide no. 4962/11.
60. Kielmeyerapollenites eocenicus Sah & Kar;

Slide no. 4950/12.
61. Pollen type 1; Slide no. 4972/1.
62. Pollen type 2; Slide no. 4772/1.
63. Sponge spicule; Slide no. 4973/1.
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