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ABSTRACT

Shanmukhappa M & Uniyal SN 2008. Biostratigraphy and palaeoenvironmental analysis of subsurface Palaeogene
sediments in western part of Ahmedabad Block, North Cambay Basin. The Palaeobotanist 57(3): 465-477.

The western part of Ahmedabad Block is among the thrust areas for hydrocarbon exploration in Cambay Basin.
Palynological studies of the Palaesogene sediments of Ahmedabad Block between Detroj and Wasnalava have been carried
out to evaluate the palynostratigraphy and infer depositional environment to help in basin modelling for exploration of
hydrocarbons. Based on palynofloral association three assemblage zond3olytmevicolporites cephalugone
(Palynozone-Il),Proxapertites cursusPolycolpites flavatuZone (Palynozone-Il) anBalmaepollenites kutchens&one
(Palynozone-Ill) have been identified. These zones are dated Early, Middle and Late Eocene in age. The sediments
corresponding to Olpad Formation (?Palaeocene) exhibited poor palynofloral contents.

The interpretation of depositional environment is based on the absolute pollen frequency and palynofloral
associations. In Cambay and Kadi formations the coastal and back mangrove elements are common with sporadic
occurrence of marine elements, suggestive of near shore environment of deposition. The overlying Kalol Formation has
yielded rich back mangrove floral assemblage along with moderate occurrences of coastal elements and is suggestive of
Littoral conditions. The dominance of marine phytoplankton in Tarapur Formation is indicative of shallow marine
conditions of deposition.

Key-words—Biostratigraphy, Palaeoenvironmental, Palaeogene, Ahmedabad, North Cambay Basin.
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INTRODUCTION crop out, just west of which is a thin fringe of Mesozoic

outcrops. These outcrops bound the basin. The Aravalli Series-
HE Cambay Basin (Fig. 1) is located in the westertogether with Deccan Trap outliers - define the eastern margin
Indian state of Gujarat. The basin extends from north of the basin. Outcrops of the Deccan Trap along a line Rajpipla-
Patan town through the Gulf of Cambay and then south beneath
the Arabian Sea. The Cambay Basin is a graben with a width—*
40 to 80 km and a depth of 5to 7 km. It is a linear NNW-SS

trending rift, which is about 425 km long. The basin, includin
its flanks, covers an approximate area of 53,500 sq km of wh y
2,500 sq km lies in the Gulf of Cambay. It occupies part of th_~ 1= REENISHGREY STALE
west-northwest margin of the Indian shield on the Indo-Argeseg =] =
bian platform.
The basin is bounded on the west by the Saurash
Peninsula, which is covered almost completely by Deccan Ti
basalts, except in the northeastern corner where Mesoz
rocks crop out. The basin extends northward and conne
with the shallower Barmer and Kutch basins (Matiual.,
1968). On its northeast flank, Aravalli-Delhi (Precambrian) roch
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Fig. 1—Location Map of studied wells in Ahmedabad Block. Fig. 2—Stratigraphy of a well at Detroj—D.
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Navsari-Mumbai determine the southeastern limits of the bas
The basin extends southwards into the Gulf of Cambay, &
farther offshore into the Mumbai Offshore Basin.

Another significant characteristic of the basin is that th
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by rivers originating to the east of the basin, and the Saurast
craton to the west. A second source of sediment supply ca|
into existence along the Narmada River and became
important source of coarse clastic sediments from Upp
Eocene onwards following the removal of the Deccan Tr4
cover and exhumation of the underlying igneous and me
morphic rocks along the Narmada River.

The present work is confined to palynological studies ¢
subsurface Palaeogene sequence of Detroj-D, Viraj-G, Viraj-{
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Fig. 3—Stratigraphy of a well at Viraj - CI.

Fig. 4—Stratigraphy of a well at Viraj - G.

South Viraj-A, Lohar-B, Rampura-A and Wasnalava-A. These
wells are located in the western part of Ahmedabad Block (Fig.
1). The palynological studies have been carried out with an
object to establish the lateral correlation of the sediments in
the western part of Ahmedabad Block.

PALYNOSTRATIGRAPHY

Most of the wells taken up for palynological studies were
terminated in lower Palaeogene sediments except Detroj-D.
This well was drilled down upto 1772 m and terminated in the
basement. The pre-Tertiary sequence (Viramgam Formation)
encountered between 1545-1720 m is composed of
terregenous, quartzitic and coarse- to medium-grained
sandstone. Few palynofossils, vi€allialasporites
trilobatus. Araucariacites sp., Classopollis sp.,
Staplinisporitessp., andGleicheniidites sp. are recorded
between 1545-1600 m. These taxa have been reported from
Jurassic to Cretaceous sediments from other basins.
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Fig. 6—Stratigraphy of a well at Lohar - B.
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andArecipitesspp., The dominance of these taxa in microflorg

assemblage is recorded in all the wells.

The other characterstic taxa avkargocolporites
tsukadai, Dicolpopollispp.,Rhoipitesp.,Psilatricolporites
spp., Retitricolporitessp., Meliapollis sp., Polycolpites
flavatus, P. granulatus, Umbelliferoipollenites ovatus|ccae
Lakiapollis ovatus, Stephanocolpitspp., Myricipites sp.,
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Fig. 7—Stratigraphy of a well at Rampur - A.
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Symplocoipollenites sp., lugopoills tetraporites,
Marginipollis kutchensis, Cupanieiditep., Dracaenoipollis
circularis, Polybrevicolporites cephalus, Pseudonotho-
fagidites  kutchensis,  Striacolporites ovatus,
Polypodiisporites spp., Laevigatosporites spp.,
Lygodiumsporites spp., Cleistophaeridium spp.,
Polysphaeridiunsp., Polysphaeridiunsp., Spiniferitessp.
and fungal spores.

The upper limit of this zone is marked at 1380 m, 1420 m
and 1180 m in Viraj-G, South Viraj-A and Wasnalava-A,
respectively. The top of this zone is not traceable in Viraj-Cl,
Lohar-B and Rampura-A.

The Palynozone-I of wells Viraj-G, South Viraj-A and
Wasnalava-A corresponds to Cambay Shale Formation. The
equivalent sequence of Cambay Shale Formation in Viraj-Cl,
Lohar-B and Rampura-A could not be zoned due to lack of
diagnostic taxorPellicieroipollis langenheimji otherwise
characterized by similar general floral assemblage as recorded
in Palynozone-I of wells Viraj-G, South Viraj-A and Wasnalava-
A. As such these sediments between 1400-1600 m, 1440-1650
m and 1220-1500 m in Viraj-Cl Lohar-B and Rampura-A are
included in this zone for interpretation of palaeoecology and
depositional environment.

Age—Based on stratigraphic range of taxon
Pellicieroipollis langenheimi(Thanikaimoniet al, 1984)
Palynozone-l is assigned Lower Eocene age. The taxa
Polybrevicolporites cephalugLower Eocene) and
Striacolporites ovatu@Palaeocene to Lower Eocene) are also
recorded in this zone. This zone covers the sediments between
1380-2085 m, 1420-1780 m and 1180-1400 m in Viraj-G, South
Viraj-A and Wasnalava-A, respectively.

Palaeoecology-Microfloral assemblage recorded in
Palynozone-I shows combination of taxa from different
habitats. For palaeoecological interpretation of the strata, the
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assemblage. The taxa related to back mangrove complex shows
dominance throughout the zone in all the wells. The
representatives of back mangrove complex are referred to taxa
Proxapertites operculatu®almae)Couperipollis kutchensis
(Palmae)Proxapertites cursu@Palmae) andrecipitesspp.,
(Palmae). These taxa show common occurrence in this zone.

The coastal complex restricted to sandy beaches are
represented by taxRalmaepollenitespp. (Palmae),
Longapertitespp.,(Palmae) an®recaenoipollis circularis
(Palmae) are rare to common in this zone. These elements are
common in this zone in Viraj-G and Viraj-Cl.

The inland complex (fresh water) referred to taxa
Margocolporites tsukadi{CaesalpiniaceaeRsilatri-
colporitesspp. (CaesalpiniaceaeStephanocolpitesp.
(Labiatae),Polycolpites flavatugLabiatae),P. granulatus
(Labiatae) akiapollis ovatugBambacaceae€jricolpitesspp.
(Cruciferae),Symplocoipollenitessp. (Symplocaceae)
Myricipites sp. (Myricaceae), Cupanieidites sp.
(Sapindaceae)Pseudonothofagidites kutchengiagaceae),
Meliapollis sp. (Meliaceae)Polygalacidites clarus
(Polygalaceae),Polybrevicolporites cephalusand
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Fig. 9—Chart showing Microfloral Ecoassemblage and Paleoenvironmsg
of a well at Detroj - D.

plant communities are grouped according to their habitats in
marine, mangrove, coastal, inland and pteridophytic pla
complexes.

The taxaCleistosphaeridiunmspp. (Dinophyceae),
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Polysphaeridiunspp., (Dinophyceae) an8piniferitessp.
(Dinophyceae) are the representative of marine complex. Th
taxa are recorded only at the top of this zone in Viraj-G and
and otherwise rare throughout this zone in all the wells.
The mangrove complex is represented by tidal and bag
mangrove elements in the floral assemblage. The ta

COASTAL
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MARINE

lugopollis tetraporites(Sonneratiaceae) ardarginipollis

kutchensigLecythidaceae) represents tidal complex in th

e

floral assemblage. These tidal elements are rare in the florél. 10—Chart showing microfloral ecoassemblage and Palaeo-

environment in a well at Viraj - Cl.
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lowland areas on flat topography in tropical climate.
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operculatus along with pteridophytic spores 0
Polypodiisporitesspp., Laevigatosporitespp., and
Lygodiumsporitespp. The associated rare to commor
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Fig. 14—Chart showing microfloral ecoassemblage and palaeo-
environment in a well at Rampura - A.
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1200-1380 m, 1300-1400 m, 1300-1420 m and 1260- 1460 msipp., Polysphaeridiumspp., Spiniferitessp. and
Viraj-G, Viraj-Cl, South Viraj-A and Lohar-B falls within this Homotrybliumsp.
zone. The palynozone Il corresponds to Kalol and lower part The mangrove (tidal complex) is represented by taxa
of Tarapur formations in Detroj-D and Wasnalava-A. lugopollis tetraporites(Sonneratiaceae) ardarginipollis
Age—The stratigraphic range &froxapertites cursus kutchensigLecythidaceae) are very rare in the microfloral
in Palaeocene-Middle Eocene (Thanikaimenhi al, 1984; assemblage of this zone in all the wells. The back mangrove
Mathur & Chaudhary, 1976; Mathur, 1986). The taxoelements are referred to ta¥aoxapertites cursusP.
Polycolpites flavatuél_ower to Middle Eocene) also recordedoperculatus Couperipollis kutchensiand Arecipitesspp.,
in this zone. The underlying zone-I has already been assigridtese taxa show affinity with palms of low salinity. The
Lower Eocene age. Thus, on the basis of first down hotepresentatives of back mangrove complex are most common
appearance oProxapertites cursusthe palynozone-Il is in all the wells except Detroj-D where they are rare.
assigned Middle Eocene age. The upper and lower limit of this The coastal (sandy beach) association of plants are
zone is marked in Detroj-D and Wasnalava-A only. Thus, thepresented by tax@almaepollenitespp.,Drecaenoipollis
strata between 710-720 m in Detroj-D and 1040-1180 m aircularis andLongapertitespp.,are most common in Viraj-
Wasnalava-A are assigned Middle Eocene age. The top of thgViraj-Cl and South Viraj-A. These elements are also common
zone-ll corresponds to Middle Eocene age which could niot Wasnalava-A and rare in Detroj-D.
be marked in wells Viraj-A, Cl, South Viraj-A and Lohar-Bdue  The inland complex are common in this zone. They are
to non-availability of samples. referred to taxdargocolporites tsukaddiCaesalpiniaceae),
Palaeoecology-This zone is richly fossiliferous. The Psilatricolporitesspp. (CaesalpiniaceaeRatitricolporites
palaeoecological interpretation of sediments is based spp.(RubiaceaeRhoipitesp. (Anacardiacead}plycolpites
microfloral ecoassemblages recorded in this zone. Thiavatus (Labiatae), Umbelliferoipollenites ovatus
microfloral assemblage is composed of marine, mangroyg/mbelliferae), Retistephanocolpitesp. (Labiatae),
coastal, inland and pteridophytic elements. The marine complBiephanocolpitespp. (Labiatae),Verrutricolporites sp.
in the microflora is represented by taQbeistosphaeridium (Verbenaceae)Tricolpites spp. (Caesalpiniaceae],

PALYNOZONE - | PALYNOZONE - I PALYNOZONE - IlI

us
S
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TAXA
PELLICEROIPOLLIS
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Fig. 17—Palynological zonation & distribution of significant palynofossils in subsurface palaeocene sequence of Deétapj74 Vikaj-39, South
Viraj-1, Lohar-2, Rampura-1.
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reticulatus (Cruciferae),Cupanieditessp., (Sapindaceae), Age—The stratigraphic range d¥almaepollenites
Dicolpopollis spp. (Palmae) Myricipites sp. (Myricaceae), kutchensiss Palaeocene to Upper Eocene (Thaniikaireoni
Myricaceoipollenitessp. (Myricaceae)Proteaciditessp. al., 1984). Other taxBsilodiporitessp. andMargocolporites
(Proteaceae) and®seudonothofagidites kutchensistsukadaiknown to occur from Palaeocene to Upper Eocene,
(Fagaceae). have also been recorded in this zone. On the basis of range of
The fern complex is referred to taRalypodiisporites above taxa and the stratigraphic position the Palynozone-Iil
spp.(Polypodiaceae),aevigatosporitespp.(Polypodiaceae), is dated Upper Eocene in age.

Lygodiumsporitespp. (SchizaeaceaeQyathiditessp. Palaeoecology-Microfloral assemblage of palynozone-
(Cyathaceae]olypodiaceoisporitesp. (Polypodiaceae) and Ill is comprised of fern, inland, coastal, mangrove and marine
Lycopodiumsporitesp. (Lycopodiaceae). complexes. The marine complexes are related to taxa

The fungal spores are common in the microfloraCleistosphaeridium spp., Polysphaeridium spp.,
assemblage. The microfloral assemblage recorded in this zéh@motryblium spp. and Turbiosphaera spp. The
suggests that the main vegetation grew in the vicinity of shomg@croforaminiferal tests are also recorded in this zone. The
in tropical climate. The fern and inland complex indicate thaharine floral complex shows dominant occurrence in this zone.
the part of the vegetation also grew in fresh water swamphe mangrove tidal complex is rare in this zone. The presence
and lowland on flat topography in tropical climate near thef back mangrove complex is shown by t#8w@xapertites
area of deposition. operculatus, Couperipollis kutchensasd Arecipitesspp.

The dominance of palm, fern and back mangrovand are frequently noticed in this zone.
complexes and presence of fungal elements indicate that the The coastal sandy beach complex is common and
sediments were deposited in near shore deltaic conditionspresented by tHealmaepollenitespp.,Dicolpopollisspp.,

The marine influence has been marked in Lohar-B, South Virgihd Longapertitessp. The inland complex is in the floral
A and Viraj-G and less pronounced in Viraj-Cl, Wasnalava-Assemblage is represented by tebeagocolporites tsukadai,
and Detroj-D during deposition of sediments. Rhoipitessp., Psilatricolporitesspp., Tricolpites spp.,

From the above studies it is deduced that the sedime@tephanocolpitesp., Myricipites sp., Psilodiporitessp.,
of Kalol and lower part of Tarapur formations were depositedirculisporitesspp.,andOudhkusmitesp. The fern complex
in near shore environment under marginal marine influends.represented bipolypodiisportiespp., Laevigatosporites
This marginal marine influence was not noticed in Detroj arespp., Lygodiumsporitespp. andCyathiditessp.
during the deposition of lower part of Tarapur and Kalol = The dominant occurrence of marine complex alongwith
formations. microforaminifera indicates that the sediments of Tarapur Shale

were laid down under shallow marine condition.
PALYNOZONE-1lI
CORRELATION

The first downhole occurrence of taxon
Palmaepollenites kutchensisarks the upper limit of this zone. Palynological studies carried out in Palaeogene
This zone is defined by the common occurrence clubsurface sequence have led to identify three correlatable
Palmaepollenites kutchenseédong with Dracaenoipollis levels in the western part of Ahmedabad Block (Fig. 16). The
circularis, Arecipitesspp., Couperipollis kutchensis, first level marked by the first occurrence of taxon
Polypodiisporites spp., Laevigatosporites spp., Pellicieroipollis langenheimiicorresponding to top of Lower
Lygodiumsporitespp., Longapertitesp., Dicolpopollis Eocene has been traced at 1300 m, 1420 m and 1180 m, in wells
sp., Proxapertites operculatus, Margocolporites tsukadaiViraj-G, South Viraj-A and Wasnalava-A, respectively. The
Rhoipitessp., Psilatricolporitesspp., Tricolpites spp., second level has been demarcated by first appearance of
Stephanocolpitesp., Myricipites sp., Psilodiporitessp., Proxapertites cursusvhich corresponds to upper limit of
Circulisporitessp. and Oudhkusmitesp. the fungal spores Middle Eocene and falls at 710 m in Detroj-D and 1040 m in
are very rare in this zone. Marine elements are representedtgsnalava-A. The third successive level has been identified
Cleistosphaeridiunspp.,Homotrybliumspp., Polysphaeri- by first occurrence dPalmaepollenites kutchensighis level
dium spp., Turbiosphaeraspp., Spiniferitesspp and corresponds to top of Upper Eocene and marked at 690 m and

Microforaminifera. 980 m in Detroj-D and Wasnalava-A.
The upper limit of this zone is marked at 690 m in Detroj-
D and 980 m in Wasnhalava-A. In other wells, viz. Viraj-G, Viraj- SUMMARY

Cl, South Viraj-G, Lohar-B and Rampura-A, the top of this zone

could not be marked due to non-availability of the samples. Three palynoassemblage zoneRelybrevicolporites
The zone-Ill corresponds to Tarapur Shale between 690-71@ephalugzone-I),Proxapertites cursus-Polycolpites flavatus
in Detroj-D and 980-1040 m in Wasnhalava-A. (zone-ll),Palmaepollenites kutchengmne-lll) are assigned
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