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CHAPTER - V

5.0 PALYN0M0RPHS AND BIOZONATION :

The subsurface sediments represented by Olpad, Cambay, Ankleshwar 

and Dadhar formations contain fair to rich microfloral assemblage which 

are repsented by plant groups pteriodophvtes, gvmnosperms, angiosperms 

and phytoplanktons. Two hundred ninety three species belonging to 

one hundred forty four genera of index/zonal significance ranging in age 

from Paleocene to Oligocene have been identified and systematically des

cribed by the author. Some of these have a wide range of distribution, 

while others have restricted to a small stratigraphic interval both 

in space and time.

5.1 Distribution of Palvnomorphs :

The vertical distribution of palvnomorphs including dinoflagellate 

cysts from Olpad Formation, Cambay Formation, Ankleshwar Formation and 

Dadhar Formation are plotted in charts 1.1A, 1.1B, 1.1C, 1.1D, 1.1E, 

1.1F, 1.2A, 1.2B, 1.3, 1.4A, 1.4B, 1.5 and 1.7 The wells Gandhar-B,C,D 

Pakhajan-A and Dahej-A taken up for thesis study are terminated in 

Cambay Formation except wells Gandhar-A, Palej-A and Matar-A. These 

wells were terminated in Olpad Foramtion.

The preservation of both pteridophytic spores and angiospermous 

pollens are very good in Cambay and Ankleshwar formations. In the 

Dadhar Foramtion, preservation is moderate to good. The phytoplanktons 

also fair to moderately distributed in these formations.
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In the Olpad Formation preservation is fair and the diversity of 

flora is less than Cambay, Ankleshwar and Dadhar Formations. Here the 

pteriodphytes and terrestrial floral elements of angiosperms are common. 

The phytoplanktons and Gymnosperms are totally absent in this formation.

5.2 Biozonation :

Based on palvnofloral studies five successive palvnozones are establi

shed on the basis of appearance (entry) and disappearance (exit ) of

diagnostic taxa in the stratigraphic column of Gandhar-A, Pakhajan-A, 

Dahej-A and Palej-A wells(charts 2.1A,1B,1C). The zonation is based on the concepts 

of oppel zone (assemblage zone characterised in terms of range of numerous 

fossils as defined by Hedberg ( 1976). Furthermore, these zones are in 

accordance with the code of International stratigraphic (nomenclature, 

(1976). The age of each zone is determined by the range of a diagnostic

taxa in the stratigraphic column (Thanikaimoni et jlL.7 1984). The well

Gandhar-A has been considered for zonation as complete Paleogene sequences 

are encountered in this well (Charts 1.1A, 1.18, 1.1C, 1.1D, 1.1E and 

1.1F). The biostratigraphic zone in ascending order are as follows:

1. Honoeolpopollenites sp - Proxapertites sp assemblage zone (Paleocene).

2. Polybrevicolporites cephalus - Pellicieroipollis lanqenheimiii assem

blage zone (Early Eocene).

3. Proxapertites cursus-Polvcolpites flavatus assemblage zone (Middle 

Eocene).

4. Palmaepollenites kutchensis-Marqocolporites tuskadai assemblage 

zone (Upper Eocene).

5. Maqnastriatites howardil-Coperipollis rarispinosus assembalge zone

(Oligocene).
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5.2.1 Monocolpopollenites sp-Proxapertites sp assemblage zone :

Reference section: The samples encountered between 4060-4395 m, 

1895-2000 m, 1580-1655 m in wells Gandhar-A, Palej-A and Matar-A respect

ively. This zone could not be marked in wells Gandhar-B,C,D and Pakhajan-A 

due to well terminated within the Cambay Formation.

Definition : The base of this zone is defined by the entry level of Proxa- 

pertites sp, Monocolpopollenites sp, Laeviqatosporites sp,Polypodiispontes 

sp, Longapertites and Psilodiporites hammenii, in wells Gandhar-A and 

Palej-A (chart 1.1A, 2.IB). The top of this zone is marked by the disappea

rance (extinction) level of Monocolpopollenites sp, and proxapertites 

sp.

Characterization : The presence of Monocolpopollenites sp and Proxapertites 

sp^ is continuously traced from 4060-4395 m in well Gandhar-A and further 

from 1895-2000 m in well Palej-A. The species made their entry within 

this zone includes Umbelliferoipollenites sp, Myricaceoipollenites dubius, 

Pseudonothofagidites kutchensis, Marqinipollis kutchensis.. 

Palmaepollenites eocenicus, Proxapertites operculatus^Proxaper- 

tites cursus,' Palmaepollenites kutchensis and psilodiporites hammenii. 

The other associated taxa of this zone includes Umbelliferoipollenites
xsp, Palmaepollenites nadhamuni, Couperipollis sp, and Cyathidites minor. 

These species are continued to occur in the overlying zone also. Among 

the species of the above assemblage Monocolpopollenites sp, and proxaper

tites sp_ are restricted in this zone only.

Age : On the basis of stratigraphic position and the overlying Polybrevi-
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colporites cephalus -Pellicieroipollis lanqenheimii assemblage zone of 

Early Eocene age, poorly fosslliferous zone is tentatively assigned to 

Paleocene age.

5.2.2 Polybrevicolporites cephalus-Pellicieroipollis langenheimii assemblage zone

Reference section : The samples encountered between 2980-4060 m, 3800-4000m, 

1875-1895 m and 1520-1580 m in wells Gandhar-A,Pakhajan-A,Palej-A and 

Matar-A respectively. This zone could not be defined in well Dahej-A 

due to the non-availability of samples.

Definition : The Upper limit of this zone is marked by exist of Polybrevi

colporites cephalus^ Pellicieroipollis lanqenheimii and Straicolporites 

ovatus in wells Gandhar-A (2980 m), Pakhajan-A (3800 m) and Palej-A (1875m), 

The lower limit of this zone is defined by the entry of Polycolpites 

Peu'aiiaceoides, Polycolpites qranulatus, Polybrevicolporites cephalus and 

Pellicieroipollis lanqenheimli (Charts 2.1 A, 2.1B and 2,1C).

Characterization : The presence of Polybrevicolporites cephalus and Pelli

cieroipollis lanqenheimii is continuously traced from 2980 m to 4060 m 

in Gandhar-A well and further from 3800 m to 4000 m. and 1875-1895 m wells 

Pakhajan-A and Palej-A respectively. The other significant polynospecies 

made their first entry m this zone includes Polycolpites pedaliaceoides,
I

Polycolpites qranulatus Stria topollis bellus, Striacolporites ovatus 

Anacolosidites trilobatus, Palmaepollenites eocenicus, Palmaepollenites 

ovatus, Dracenoipollis kutchensis, Arecipites indicus>Zonocostites ramonae, 

Retidiporites sp, Proteacidites sp, Marqocolporites tsukadai and Iuqopollis 

tetraporites.
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All the above mentioned species are continue to occur in the overlying 

zone except Polybrevicolporites cephalus, Pellicieroipollis lanqenheitnii 

and Striacolporites ovatus. These taxa becomes extinct at the top of 

this zone. The mieropolankton which make their first entry in this zone 

includes Hystrichosphaeridium sp,Spiniferites sp, Homotryblium sp and Polysph- 

aeridium subtile.

Age : The co-occurrence of Polybrevicolporites cephalus, Pellicieroipollis 

lanqenheimii and Striacolporites ovatus in this zone confirm Early Eocene 

age for this zone. The taxa Pellicieroipollis lanqenheimii has been 

reported from Lower Eocene in Kutch (Sah and Kar, 1970), Saxena (1979). 

Similarly the taxa Polybrevicolporites cephalus has been reported from 

Lower Eocene of Kutch (Venkatachala and Kar, 1969).

5.2.3 Proxapertites cursus-Polycolpites flavatus assemblage zone:

Reference section : Samples from the interval between 2675 m and 2980 m 

in well Gandhar-A and from 3560-3800 m, 1730-1875 m in wells Pakhajan-A 

and Palej-A respectively.

Definition : The upepr limit of this zone is defined by the exist level 

of Proxapertites eursus, Polvcolpites flavatus and Psilodiporites hammenii 

in wells Gandhar-A (2675m), Pakhajan-A (3650m), Daheja-A (3720m) and 

Palej-A (1730m) and the lower limit of this zone is the upper limit of 

Polybrevicolporites cephalus -Pellicieroipollis lanqenheimii assembalge 

zone (Chart No.2.1A, 2.18, 2.1C). The lower limit could not be marked in
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well Dahej-A due to non-availability of samples.

Characterization : The diagnostic species recorded in this zone includes 

Polvcolpites qranulatus, Polycolpites pedalaceoides,Retipollenites confusus 

Anacolosidites trilabatus, and Palmaepollenites nadhamunii. These species 

become extinct within this zone except Polycolpites flavatus, Proxapertites 

cursus, Psilodiporites hammenii which extinct at the top of this zone. 

The species which make their first entry in this zone are Retipollenites 

confusus, Cicatricosisporites venustus, Glaphvrocysta sp and Hystrichosph- 

aeridium tubiferous. The other associated taxa recorded in this zone 

includes Pseudonothofaqidites kutchensis, Palmaepollenites ovatus, Palmae

pollenites kutchensis Palmaepollenites eocenicus, Dicolpopollis kalewnesis, 

Proxapertites operculatus, Lonqapertites sp, Couperipollis rarispinosus, 

Lycopodiumsporites sp, Polypodiisporites sp, Deltoidospora sp, Laeviqa- 

tospora ovatus, Podocarpidites classicus , Umbelliferoipollenites ovatus, 

Striatopollis bellus,Arecipites indicus, Zonocostites ramonae, Harqocolpo- 

rites tsukadai, Marqinipollis kutchensis, Proteacidites spIuqopollis 

tetraporites , Myricaceoipollensites dubius, Spiniferites ramosus var. 

multibrevis and Polysphaeridium sp.

All the above mentioned species are continue to occur in the overlying 

zone also except Polycolpites flavatus, Polycolpites pedaliaceoides, Reti

pollenites confuses and Anacoiosidites trilobatus.

Remarks :

Proxapertites cursus is known from Paleocene-Middle Eocene in Carri- 

bean, Bornea (Germeraad et _al,?1968), Paleocene-Middle Eocene of Bengal 

(Baksi, 1962, Baksi and Deb 1960), Paleocene-Middle Eocene of Cambay
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(Rawat et j|l., 1977) and Kutch (Kar 1985). Polvcolpites flavatus, Polvcol- 

pites qranulatus have been reported from Lower to Middle Eocene of Kutch 

(Sah and Kar 1970, Kar 1978, Kar 1985), Polvcolpites pedaliaceoides has 

been reported from Early Eocene to Cambay (Rawat _et _al., 1977), Lower to 

Middle Eocene of Cauvery (Venkatachala and Rawat 1972), Psilodiporites hamme- 

nii has been Lower to Middle Eocene of Gujaraat (Varma and Rawat 1963), 

Paleocene-Middle Eocene of Cauvery (Venkatachala and Rawat 1972), Retipo- 

llenite confusus is so far reported from Lower to Middle Eocene of Cambay 

(Rawat at Ed., 1977) and Kutch (Kar 1985).

Age : Following the ranges given by the above authors and based on the under- 

lving Polybrevicolporites cephalus-Pellicieroipollis lanqenheimii assemblage 

zone of Early Eocene age and the overlying Palmaepollenites kutchensis- 

Marqocolporites tsukadai assembalge zone of Upper Eocene age and the extinc

tion of Proxapertites Cursus, Polvcolpites flavatus and Psilodiporites Jiamme- 

nii at the top of this zone suggest Middle Eocene age to this zone.

5.2.3 Palmaepollenites kutchensis-Margocolporites tsukadai assemblage zone:

Reference section : Samples from the interval between 2345-2675 m, 3365- 

3560 m, 2440-270 m and 1705-1730 m in wells Gandhar-A, Pakhajan-A, Dahej-A 

and Palej-A respectively.

Definition : The upper limit of this zone is defined by the exist level of 

Proxapertites operculatus, Palmaepollenites kutchensis, Marqocolporites tsuka

dai, Iugopollis tetraporites and Longapertites sp in wells Gandhar-A(2345m), 

Pakhajan-A(3365m), Dahej-A(2440m) and Palej-A( 170m) and lower limit is delineated
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by the extinction level of Proxapertites cursus, Polvcolpites flavatus and Psilo- 

diporites hammenii (Charts 2.1A, 2.IB, 2.1C).

Characterization : The characteristic palvnotaxa recorded from this zone includes 

Proxapertites operculatus, Paltnaepollenites kutehensis, Iuqopopollis tetraporites 

Marqocolporites tsukadai, Lonqapertites sp and Umbelliferoipollenites sp. These 

species made their extinction at the top of this zone. The palynospecies Palmae- 

pollenites ovatus and Paltnaepollenites eocenicus made their extinction within 

this zone.

The other associated species of the zone includes : Lycopodiumsporites 

sp, Polypodiisporites sp, Deltoidospora sp. Ci'catricosisporites Venustus.Laevi- 

qatosporites sp, Arecipites indicus, Zonocostites ramonae, Marqinipollis kutchen- 

sis, Proteacidites sp, Myricaceoipollenites dubius, Hystrichosphaeridium sp, 

Spiniferites sp, Homotryblium sp Polysphaeridium subtile and Cleistosphaeridium 

sp. These species are continue to occur in the overlying zone also.

Remarks :

Paltnaepollenites kutehensis is known from Paleocene to Upper Eocene 

of Kutch (Venkatachala and Kar,1969 Kar,1978, Kar and Saxena, 1981). Eocene of 

Cauverv (Venkatachala and Rawat,1972), Marqocolporites tsukadai has been reported 

from Eocene of Kutch (Venkatachala and Kar,1969) Paleocene to Upper Eocene of 

Garohills (Singh,1977) and Paleocene-Eocene of Bengal basin (Baksi and Deb,1980). 

Proxapertites operculatus has been reported from Paleocene-Eocene of Africa 

(VcnHoeken-Klinkenberg, 1966 Germeraad ad., 1968, Salard-Cheboldaeff, 1977 'Adegoke et. al..1978), Paleocene of Columbia (Vander Hammen 1954, 1956b, Vander 

Hammen and Graciade Mutis, 1965 Muller, 1968), Paleocene of Bornea (Germaraad 

et .al.,1968, Muller, 1968). In India Venkatachala and Rawat, 1972 reported this
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species from Paleocene to Upper Eocene sediments of Cauverv Basin Naskar and 

Baksi (1978) reported this species from Paleocene to Upper Eocene sediments 

of Rajasthan basin. In Bengal Basin,(Baksi and Deb, 1980) reported this species 

from Paleocene-Eocene sediments. Iugopollis tetraporites has been reported 

from Upper Eocene-Middle Eocene sediments of Cauverv Basin (Venkatachala and 

Rawat, 1972), Middle to Upper of Cambay (Rawat et jal., 1977).

Age : Following the ranges given by the above authors and based on the underlying 

Proxapertites cursus-Polvcolpites flavatus assemblage zone of Middle Eocene 

age, overlying Maqnastriatites howardii-Couperipollis rarispinosus assembalge 

zone of Oligocene age and the extinction of Proxapertites oeprculatus, Palmaepo- 

llenites kutchensis, Marqocolporites tsukadai, Iugopollis, tetraporites at the 

top of this zone suggests Upper Eocene age to this zone.

5.2.4 Magnastriatites howardii-Couperipollis rarispinosus assemblage zone:

Reference section : The lower limit is defined by ^he entry of Maqnastriatites 

howardii and extinction level of Proxapertites operculatus Palmaepollenites 

kutchensis and Marqocolporites tsukadai. The Upper limit of this zone is marked 

by the exist level of Couperipoliis rarispinosus in wells Gandhar-A (2200 m), 

Pakhajan^-A (3040 m), Dahej-A (2200 m) and Palej-A (1645 m).

Characterization : The diagnostic taxa recorded in this zone includes Stria-

topollis bellus, Palmaepollenites ovatus, Pseudonothofaqidites kutchensis and 

Homotryblium sp. These species become extinct at the top of this

zone. The other associated species of this zone includes Arecipites
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indicus, Zonocostites ramonae, Marqinipollis kutchensis, Proteacidites 

ap, Triporopollenites sp, Cvathidites minor, Podocarpidites classicus, 

Bombacacidites trilobatus, Stephanocolpites sp, Tricolpites minor and 

Dicolpopollis kalewensis.

The microplankton which are present in the underlying Palmaepollenites 

kutchensis-Marqocolporites tsukadai assemblage zone namely Polysphaeridium 

sp, Hystrichosphaeridium sp, Spiniferites sp and Cleistosphaeridium sp, 

are become extinct in this zone.

Remarks :

Couperipollis rarispinosus is shown from Paleocene-Oligoeene of 

Assam (Sah and Dutta 1966, 1968, 1974, Sah and Singh, 1974 Singh et al., 

1975), Paleocene to Eocene of Rajasthan (Naskar and Baksi 1978), Eocene 

of Bengal (Baksi and Deb, 1980). Striatopollis bellus is known from 

L.Eocene to Oligocene of Camerous (Salard-Cheboldaeff, 1975). Pseudonotho- 

faqidites kutchensis is known from Paleocene-Eocene, Kutch (Venkaatachala 

and Kar 1969, Saxena, 1979), Lower Eocene of Cambay (Rawat et al., 1977), 

Lower Eocene, Gujarat (Koshal, 1980), Paleocene to Eocene of Assam (Singh, 

1977a) Eocene of Cauverv (Deb, Baksi and Ghosh, 1973), Palmaepollenites 

ovatus known from Paleocene-Oligoeene of Kutch (Sah and Kar, 1970) Dicol- 

popollis kalewensis is known from Early Eocene of Franche (kdeves, 1968), 

Eocene of Burma (Potonie, 1960b). In India Rawat et al., (1977) reported 

this species from Early Eocene subsurface sediments of Cauverv Basin, 

Hathur and Jain.

Age : Following the range given by above authors and absence of Palmaepo

llenites kutchensis, Proxapertites operculatus and Iuqopollis tetraporites 

and extinction of Couperipollis rarispinosus, Striatopollis bellus, at 

the top of this zone and first entry of Maqnastriatites howardii in mate

rial supports Oligocene age to this zone.


