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Abstract- Palynological analysis was carried on ditch cutting
samples obtained from well ‘LW’ (6,730 - 8,990 ft.) located
within the Greater Ughelli Depobelt of the Niger Delta Basin.
Lithostratigraphic study revealed four main lithofacies (sandy
shale, shale, siltstone and sand). Three informal palynological
zones were established on the basis of First and Last downhole
The

palecenvironment of deposition was inferred to be marginal

occurrences  of  palynomorph  marker  species.
marine with frequent freshwater incursion, while the age was

also inferred to be early Miocene.

Index Terms- Lithofacies, Marine, Paleoenvironment,

Palynomorph.

I. INTRODUCTION

Due to the enormous hydrocarbon potential of the Niger Delta
Basin, it has become a beehive of exploration activities since the
first discovery of hydrocarbon in 1956. Several palynological
studies have been carried out in order to lower exploration risks
and also solve quite a number of chronological, facies and
palecenvironmental issues. Previous authors (Asadu and Ofuyah,
2017; Lucas and Fregene 2017; Aturamu et.al, 2015; Oloto and
Promise., 2014; Soronnandi-ononiwu et.al, 2014; Olotu et.al,
2014; Obiosio 2013; Ajaegwu et.al, 2012; Adebayo et.al, 2012;
Obaje, 2013; Barreda et al., 2009; Oloto, 1994; Mebradu, 2000;
Ojo and Adebayo, 2001; Adeniran 1997; Ojo and Salami, 1992;
Morley et.al, 1993; Gemeraad et.al, 1968; Oboh et.al, 1992;
Evamy et. al., 1978) have provided relevant information and laid
the required foundation for detailed palynological studies of the

Niger Delta Basin.
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This study will attempt to build upon already laid foundation and
contribute to existing information. Effort will be made to provide
a lithostratigraphic framework, establish local biozonation,
deduce the paleoenvironment of deposition and date
palynomorph assemblages recovered from the studied well.
Location of Study

The study well pseudo-named “LW” (6,730 to 8,990 ft.) lies
between Latitudes 5°00°’N to 6°00°°N and Longitudes 5°00"E to
6°00"E. It is situated in the Greater Ughelli Depo-Belt of the
Niger Delta Basin, and was drilled by the Nigerian Petroleum
Development Company (NPDC), a subsidiary of Nigerian
National Petroleum Corporation (NNPC).

Geology of the Niger Delta Basin

The Niger Delta Basin is a prograding depositional complex
located in Southern Nigeria. It is bounded in the West by the
Benin flank; the subsurface continuation of the West Africa
shield, in the East by Calabar flank; the subsurface continuation
of the Oban massif, to the North by Abakaliki and the post-
Abakaliki (Anambra basin); and to the South by the Atlantic
Ocean (Murat, 1972). Due to subsidence and deposition, a
succession of transgressive and regressive sequence advanced
south-west of the Niger Delta Basin (Oomkens, 1974) which
resulted in the deposition of between 9,000m to 12,000m thick
transgressive/regressive sequences similar to the Gulf Coast
Tertiary section in the United States of America (Curtis, 1970).
Detailed information about the origin, geomorphology, tectonic
setting, structural pattern, stratigraphy and depositional
environment of the Niger Delta Basin has been provided by
various authors (Reijers, 2011; Lehner and De-Ruiter, 1977;

Kulke, 1995; Doust and Omatsola, 1990; Stacher, 1995; Michelle
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et al., 1999; Damuth, 1994; Mascle et al., 1973; Short and
Stauble, 1967).

Il. MATERIALS AND METHODS
Twenty five (25) ditch cutting samples were analyzed texturally,
lithologically and palynologically. Well data was also provided
and digitalized using the Schlumberger Techlog software.
Sample Preparation
The samples were disaggregated to a grain size of 4mm and
transferred into a beaker which was already labeled according to
the sample depths. Hydrofluoric acid was used to treat the
samples in order to isolate the fossils from rock fragments.
Thereafter, the samples were placed in a water bath, stirred
frequently and passed through a mesh size of 106pum and 200um
to separate the residual rock fragments from the finer
disaggregated materials. The filtrate obtained was then washed
thoroughly with water using a 10pum mesh sieve and stained with
safranin in a mild alkaline medium before transferring them to
well labeled glass tubes for storage.
Slide preparation and mounting
The stained samples were subsequently diluted, washed with
water and transferred into a glass tube. Two (2) drops of diluted
glue solution was added, and then a small quantity was pipetted
out on a clean dry cover slip and allowed to dry on a hot plate
heated to 100°c with Canada balsam smeared on its lid. The dried
cover slip was then stucked to the slide, pressed uniformly to
avoid air bubbles and then allowed to dry. The prepared slide
was cleaned, labeled and stored for analysis.

I11. RESULTS AND DISCUSSIONS
Lithostratigraphy
The Lithologic description of the studied well section was carried
out by analyzing ditch cuttings and log signatures. This was done
to identify their litho-type and physical properties (colour, grain
size, shape, roundness, degree of sorting, fracture, induration,
fissility, degree of cementation, organic content). Gamma ray log
was used to identify lithologic trends where ditch cuttings were
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not available (the digitalized well log section is shown in the
Appendix). Four lithofacies were recognized: Sandy shale, Shale,
Siltstone, and Sand (Fig.’s 1a and b).

= Sandy Shale units
Light grey, fine to medium grain sizes, sub-blocky to blocky,
firm-hard, moderate to well cemented and encountered at the
following depths: 6730-6775ft; intercalated with sand at 7090-
7510ft, 7880-7910ft, 7990-8050ft, 8260-8320ft, 8450-8470ft and
8935-8960ft. The thickest unit is 80ft at 7120-7200ft.

=  Shale units
Laminated mud rock, dark grey, sub-blocky to blocky,
moderately hard to very hard and moderate to well cemented.
Encountered at the following depths: 6970-7060ft, 7520-7540ft,
7740-7750ft, 7780-7795ft, 8150-8260ft, 8320-8360ft, 8470-
8710ft and 8760-8870ft. The thickest shale unit is 240ft.

= Siltstone unit
Light grey, very fine to fine grains, rounded, gritty, moderate to
well sorted and moderately cemented. It is 30ft thick and
encountered at depths 7670-7700ft.

= Sand unit
Off-white, fine to coarse grain sizes, moderate to well sorted,
sub-rounded to rounded. The sand units were encountered at the
following depths: 6840-6930ft, 7060-7475ft (Thin sands
interbedded within thick sandy shale), 7540-7660ft, 7800-7900ft,
8050-8150ft, 8360-8450ft, 8710-8745ft and 8870-8930ft.
thickest sand unit is 120ft.
Palynological Abundance and Distribution
The dominant palynomorphs recovered were the miospores
found mainly at the lower part of the well (Table 1). Fungal
spores were also abundant almost throughout the entire well
section. Freshwater algae (Botrycoccus brauni) was highly
recovered while Dinoflagellates cyst and foraminifera test linings
were poorly represented. The percentage abundance curve and

palynomorphs distribution chart is shown in Fig. 2 and Fig. 3.
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SAMPLE
FORMATION DEPTH LITHOLOGY INTERVAL DESCRIPTION
Sandy Shale: light grey, sub-blocky, firm, moderately cemented
Sandy Shale: light grey, sub-blocky, firm, moderately cemented
Sandy Shale: light grey, sub-blocky, firm, moderately cemented

Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

Shale: dark grey, fissile, sub-blocky, moderately hard, non calcareous

Sandy Shale: light grey, sub-blocky, firm-hard, moderately cemented

Sandy Shale: light grey, sub-blocky, firm-hard, moderately cemented

Shaly Sand with sand intercalations, off-white, moderately cemented

>» O » mw O »

Sandy Shale: light grey, sub-blocky, firm, moderately cemented

Shale: dark grey, fissile, sub-blocky, hard, non calcareous

Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

Sandy Shale: light grey, sub-blocky, firm, moderately cemented

8050 .t

588

Fig.1la: Litholog of Well LW
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Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted
Shale: dark grey, fissile, sub-blocky-blocky, moderately hard to hard, non calcareous

Sandy Shale: dark grey, sub-blocky, firm-hard, moderately cemented

Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted

Sandy Shale: light grey, sub-blocky, firm-hard
Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous
Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

. Shale

Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous -+ Sandy shale
Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous R

7. Sand

T Sandysilt

Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

Shale: dark grey, fissile, sub-blocky-blocky, hard

Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

Sandy Shale: light grey, sub-blocky, firm, moderately cemented
Sandy Shale: light grey, sub-blocky, firm, moderately cemented

Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

Fig.1b: Litholog of Well LW
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Fig. 2: Palynomorphs abundance plot

Pollen: Belskipollis elegans, Crassoretitriletes vanraadshooveni,
Classopolis, Ctenolophonidites costatus, Echiperiporites estelae,

Elaies guineensis, Longapertites marginatus, Magnastriatites

howardi, Monocolpites marginatus, Monocolpites sp.,
Monoporites annulatus, Pachydermites diederixi, Proteacidites
sp.,  Psilamonocolpites  sp., Psilatricolporites  sp.,
Psilastephanocolpites sp., Peregrinipollis nigericus,
Praedapollis sp., Retibrevitricolpites protrudens,
Retitricolporites irregularis, Retitricolpites sp., Striatopollis sp.,
Striatricolpites catatumbus, Striamonocolpites sp.,

Racemonocolpites hians, Zonocostites ramonae.

Spore: Achrosticum aureum, Cyathidites australis, Dualaidites

laevigatus,  Foveotriletes sp., Gemmamonoporites  sp.,
Laevigatosporites sp., Polypodiaceoisporites sp.,
Psilatricolporites crassus, Sapotaceoidaepollenites,

Stereisporites sp., and Verrucatosporites sp.
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Others: Fresh water algae (Botrycoccus Brauni), Dinoflagellate
cyst, Foraminifera wall lining, Fungal spores.
Palynological Zonation
Three (3) informal palynological zones (L1 to L3) were
established based on the stratigraphic distribution of the
palynomorphs.
Occurrence (LDO), First Downhole Occurrence (FDO) and the
abundance of palynomorphs markers species (Table 2).

e L3 Zone - (6730ft — 6775ft)

Age: Early Miocene

Emphasis was placed on Last Downhole

The base of this informal zone was marked at 6775ft from where
sampling commenced with First Downhole Occurrence of
Sapotaceoidaepollenites sp. and a P600 subzone. P680 index
marker species (Pachydermites diederixi) was also recorded at
6745ft. This zone was further characterized by presence of
Polypodiaceoisporites sp., Verrucatosporites sp., Zonocostites

ramonae, Peregrinipollis
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Fig. 3: Palynological distribution chart
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nigericus, Dualaidites laevigatus, Striatricolpites catatumbus,
Retistephanocolporites sp., Racemonocolpites hians and
Longapertites marginatus. Lower counts of miospores were
recorded compared to other zones within the well section.
Freshwater algae (Botrycoccus brauni) and fungal spores were
also recorded.
e L2 Zone - (7280ft — 8285ft)
Age: Early Miocene
The base of this zone was defined by the occurrence of index
fossil (Magnastriatites howardi) at 8285ft while the near top
section was defined by the presence of Crassoretitriletes
vanraadshooveni at 7520ft; both are P600 species and belong to
subzones P670 and P680 index marker species respectively. The
co-occurrence of Dualaidites laevigatus, Praedapollis sp.,
Longapertites marginatus, Psilatricolporites crassus,
Gemmamonoporites sp., Verrucatosporites sp and Acrostichum
aureum also helped in characterizing this zone. Moreover,
Zonocostites ramonae, fungal spore and Botrycoccus brauni
were recorded in significant quantity. Low counts of
foraminifera wall lining and a single record of dinoflagellate cyst
was recorded in this zone.
e L1ZONE - (8460ft — 8990ft)
Age: Late Oligocene — Early Miocene

This informal zone was defined by the Last Downhole
Occurrence of P600 and subzone P650 index marker species
(Praedapollis  sp.) at 8520ft with abundance of
Gemmamonoporites sp. The occurrence of Zonocostites
ramonae, Verrucatosporites sp., Laevigatosporites  sp.,
Psilatricolporites crassus, Longapertites marginatus,
Acrostichum aureum and Belskipollis elegans also helped to
characterize this zone. Palynomorphs increased the most both in
abundance and diversity within this zone. No dinoflagellate cyst
was recorded but foraminifera wall lining had a spot count, while
Botrycoccus brauni and fungal spores were recorded in

significant quantity.
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Table 1: Palynomorphs abundance

DEPTH POLLEN SPORES  ALGAE FUNGALSPORE DINOCYST FORAMWALLLINING - TOTAL
30 6 5 2 1 0 0 U
o5 5 3 2 1 0 0 1
0 8 3 2 0 0 0 13
o 1 3 0 0 0 0 4
w2 0 0 0 0 1 3
T 10 0 3 0 0 i
[ 4 3 4 0 1 U
o0 4 1 0 1 1 0 1
T 1 0 1 0 0 0 2
m 3 1 3 3 0 0 10
85 2 3 1 0 0 1
% 5 5 0 1 0 1 12
4 3 1 1 0 0 9
an - 3 § 0 2 0 0 13
0 1 1 0 2 0 0 4
80 6 4 2 3 0 0 15
un -2 1 0 0 0 0 3
0 6 3 2 0 0 0 1
85 1 5 2 1 0 0 9
B0 5 3 1 0 0 0 9
B0 1 B 0 3 0 0 3
65 0 U 2 0 0 1 17
80 U 1 0 4 0 0 5
o 10 § 3 1 0 1 3
8 1 4 0 1 0 0 b

Age determination

The age of the stratigraphic section under study was inferred
based on identified age diagnostic pollen and spore marker
species according to the zonation schemes of Evamy et al.,
(1978) and Germeraad et al., (1968). Presence of Magnastriatites
howardi, Crassoretitriletes vanraadshooveni and Pachydermites
diederixi in the upper section and the abundance of P600
Gemmamonoporites sp. and Last Downhole Occurrence of
Praedapollis sp. in the lower section of the well section was used

to infer an Early Miocene age (Fig.3).
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Table 2: Palynological zones identified in LW-Well
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1. Foraminifera wall lining. 2. Verrucatosporites sp. 3.Monocolpites sp. 4. Sapotaceoidapollenites sp. 5. Polypodiaceoisporites sp.
6. Cyathidites sp.7. Crassoretitriletes vanraadshooveni 8. Gemmamonoporites sp. 9. Proxapertites operculatus 10. Peregrinipollis
nigericus 11. Retibrevitricolporites protruden 12. Striatopollis sp. 13. Dinoflagellate cyst 14 Botrycoccus brauni 15. Psilamonocolpites

sp.16. Laevigatosporites sp. 17. Monocolpites marginatus. 18. Crassoretitriletes vanraadshooveni 19. Psilatricolporites crassus

20. Acrostichum aureum

Fig. 4: Some of the recovered palynomorphs
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Paleoenvironment of deposition

The studied well section was dominated by Zonocostites

ramonae, Laevigatosporites sp,  verrucatosporites  sp,
Achrostichum aureum, Longapertites marginatus
Gemmamonoporites  sp., Retritricolporites  irregularis,

Dualaidites laevigatus and Psilatricolporites crassus. The
presence of Botryococcus brauni and fungal spores in moderate
occurrence down the well suggests an environment indicative of
freshwater input and proximity to coastal environment. Spot
records of dinoflagellate cyst and foraminifera wall linings are
indicative of marine environment. Therefore, the environment of
deposition is inferred to be marginal marine with frequent

freshwater incursion.
IV. CONCLUSION

Four lithofacies were recognized (Sandy shale, Shale, Siltstone,
and Sand). The dominant palynomorphs recovered were the
pollens and fungal spores found predominantly in the upper part
of the well section. Freshwater algae (Botrycoccus brauni) was
moderately present; while Dinoflagellates cyst and foraminifera
test linings were poorly represented. The flora assemblage
correlates with the Crassoretitriletes Vanraadshooveni Zone
which also correlates with P600 Zone further subdivided into
three subzones namely; P680, P670-680 and P650.

Based on the identified age diagnostic pollen and spore markers
species, the age of the stratigraphic section was inferred to be
Early Miocene. From the study of the assemblages, deposition in
a marginal marine setting, most likely an estuarine environment
which receives sediments from both freshwater and brackish
sources accompanied by frequent fresh water incursion can be
inferred.
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