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ABSTRACT: This study investigates the application of palynofacies and calcareous nannofossils in 

determining the diagenetic qualities of Wells A and B in the Niger Delta Basin. The objective is to evaluate the 

diagenetic quality, extent of alteration and preservation of organic matter. The acid method for samples preparation 
was employed for the recovery of biofacies assemblages present in the two wells. The assemblages were 

dominated by moderate records of terrestrial sporomorphs such as Retitricolporites irregularis, Monocolpites sp., 

Laevigatosporites sp., Verrucatosporites sp., Acrostichum aureum, Psilatricolporites crassus and nannofossils 
such as Discoaster bollii, Discoaster, Catinaster coalitus, Reticulofenestra pseudoumbilicus, Sphenolithus 

moriformis, Coccolithus pelagicus and Helicosphaera carteri. Occurrence of Verrucatosporites sp., Acrostichum 

aureum, and Psilatricolporites crassus may indicate some degree of degradation or oxidation, suggesting fair 
preservation quality. These palynomorphs are more susceptible to degradation. Abundance of Botryococcus 

braunii, Echiperiporites estelae, and fungal spores could indicate shallow water environment with potential 

degradation or contamination, suggesting poor preservation quality. Presence of Reticulofenestra pseudoumbilicus 
and Sphenolithus moriformis may indicate some degree of dissolution, potentially related to changes in pH or 

oxygen levels. Abundance of Sphenolithus moriformis could suggest overcompaction, leading to deformation or 

fragmentation of nannofossils. Occurrence of Catinaster coalitus and Coccolithus pelagicus may indicate some 
degree of reworking, potentially due to changes in sediment supply or winnowing. In conclusion, the wells has 

experienced varying degrees of diagenetic alteration. While some intervals show good preservation quality, others 

have undergone oxidation, degradation, or contamination, resulting in fair to poor preservation quality. Also there 
is no significance difference between the two wells. 
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Palynology biostratigraphy is a branch of 

paleontology that combines the study of pollens, 

spores and other microscopic organic particles 

referred to collectively as “palynomorphs” with 

stratigraphic principles to establish the ages of rocks, 

paleoenvironmental interpretation and sedimentary 

layers (Adegoke, 2002; Fadiya et al., 2020). Combaz 

(1964) used palynofacies to distinguish organic 

petrology from coral petrology and represent the total 

organic content of palynological assemblage. 

Palynofacies therefore, refers to the study of 

distribution, composition and preservation of 

palynomorphs which are microscopic organic 

particles derived from plants, algae, fungi and certain 

bacteria (Odedede, 2012). Palynomorphs are the 

individual organic particles that make up 
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palynofacies (Combaz, 1964). They can be classified 

into several categories such as pollen and spores that 

is single-celled structures produced by fungi, ferns 

which are resistant to decay and can provide insights 

into past vegetation and environmental conditions 

(Fadiya et al., 2020). Dinoflagelate cysts are marine 

organism that produce cyst as part of their life cycle 

which are resistant to decay and can be found in 

marine sediments, providing information about past 

marine environments and sea-level changes (Tyson et 

al., 1993). Palynofacies analysis involves the 

identification of palynomorphs, plant debris and 

amorphous particles, their absolute and relative 

proportion, size and state of preservation (Combaz 

1964). The analysis has assumed greater significance 

in oil exploration by virtue of its contributions to 

reconstruction of depositional environments which 

aid in the general evaluation of the hydrocarbon 

potential of sedimentary basin (Btten, 1982). 

 

Nannofossil biostrtigraphy is a branch of 

paleontology that focuses on the study of microfossils 

called nannofossils which are remains or impressions 

of tiny marine algae known as coccoloithophores 

(Brown, 2005; Dairo, et al., 2016). These organisms 

have distinct calcium carbonate shells called 

coccoliths which are composed of intricate plates 

arranged in various patterns (Dairo and Oladiran, 

2016). The principle behind nannofossil 

biostrtigraphy is that different species of nannofossil 

evolved and became extinct at different times 

throughout Earth‟s history (Bown, 2010). By 

comparing the fossil assemblages found in different 

rock layers, we can identify specific nannofossil 

zones which corresponds to a particular time intervals 

(Fadiya et al., 2020). Calcareous nannofossils are 

tiny (1-25µm) remains of golden brown single-celled 

algae subdivided into coccoliths and nannoliths 

(Perch-Nielsen, 1985). Coccoliths are the minute 

calcite plates produced by unicellular marine algae, 

the coccolithophorides (Olajide et al., 2016). 

Coccoliths together with small calcite bodies called 

nanoliths by different school of thoughts, constitute 

the calcareous nannofossil group. Several authors 

(Olajide and Ekaete, 2016; Odedede, et al., 2012; 

Fadiya, et. al., 2020) studied palynomorphs and 

calcareous nannofossils within Niger Delta Basin and 

conclude that they represents a major tool used by 

biostratigrapher in the characterization of the 

reservoir strata and correlation in well site operation. 

It is also important in the accurate reconstruction of 

time of deposition during basin analysis. Knowledge 

of living coccolithophores have infact demonstrated 

that a precise recognition of biodiversity is necessary 

for paleoenvironmental study since even different 

morphotypes of a species complex may diverse 

ecological preference and biogeography. Calcareous 

nannofossils are particularly relevant when trying to 

reconstruct paleooceanographic and 

paleoenvironmental conditions (Raffi et al., 2006).  

 

Diagenesis, the physiochemical changes occurring in 

sediments post-deposition can significantly impact 

porosity, permeability and overall reservoir quality 

(Lai and Wang 2018). Joseph, et al., (2021) studied 

Sedimentary facies and petrographic analyses 

of Miocene nearshore deposits, Central Swamp 

Depobelt, onshore Niger Delta Basin: implications 

for reservoir quality and concluded that petrophysical 

attributes are infuenced by depositional fabric, degree 

of diagenesis and matrix/cement proportions. He also 

said that bioturbation intensity may also play a 

crucial role in affecting these attributes. Considering 

these implications becomes a critical factor when 

modelling the petrophysical properties and estimating 

performance for marginal marine reservoir intervals, 

within the Niger Delta Basin. By analyzing fossil 

content and distribution, biostratigraphy can provide 

insights into the depositional environment and 

subsequent diagenetic alterations. In Niger Delta 

where varying sedimentary environments have led to 

diverse diagenetic pathways, integrating 

biostratigraphic data with diagenetic studies allows 

for a more comprehensive assessment of well quality. 

It will unravel the geological history of the formation. 

The objective of this paper is to evaluating the 

diagenetic quality and extent of alteration and 

preservation of organic matter of Wells A and B in 

the Niger Delta Basin, Nigeria 

 

MATERIALS AND METHOD 
An aggregate total number of sixty (60) ditch cuttings 

from intervals 11140 – 12580 ft of well A and 11620 

– 13570 ft of well B drilled in the Niger Delta were 

utilized for this study. Other materials used includes: 

charts, microscope and camera, and computer 

software (Stratabug, Corel draw, Surfer and 

Microsoft Excel). Laboratory analysis was carried out 

in Crystal Age Laboratory Lagos and Novena 

University Ogume. The Niger Delta where the 

studied wells were located is shown in Fig.1: as the 

actual locations of the wells were not made available 

for proprietary reasons.  

 

Palynological Sample Preparation and Procedure: 

25g of each sample were treated to standard 

palynological maceration procedures of acid 

dissolution before the addition of concentrated 36% 

hydrochloric acid (HCl) for 20-30mins to remove 

carbonates while the silicate content was removed 

with 40% hydrofluoric acid (HF). Zinc bromide 

(ZnBr) solution was added following 2Faegri and 
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Iversen (1989) method to aid separation of the 

organic content. The oxidized organic matter was 

removed with nitric acid (HNO) through 5mm sieve. 

Thorough mixture of the samples with the chemicals 

was ensured at critical maceration stages by 

centrifugation at high speed. However, unoxidized 

residue for palynofacies was separated prior to 

sieving and oxidation. Final residue was mixed 

thoroughly with 100% glycerin and put in a labelled 

vial. About 20 ml of the mixture was mount strewn 

on a 32 mm x 22 mm cover slip and mounted on a 72 

x 22 mm glass slide using Norland Optical adhesive 

mounting medium under the UV light. The same 

mounting process was adopted for the unoxidized 

palynofacies slide preparation.  

 

 
Fig. 1: Location of the study area. Simplified regional geological setting map of the Niger Delta basin, showing the different depobelts 

(Modified from Suyi 2014). 

 

Palynological analysis of the prepared slides was 

carried out with the aid of a Leitz Ortholux II 

transmitted light microscope with a x25 objective 

lens as well as x100 objective lens for detailed 

identification of palynomorphs. The unoxidized 

slides were also scanned for the particulate organic 

matter. Relevant bibliographic references consulted 

include Germeeraad et al. (1968) and Evamy et al. 

(1978). 

 

Calcareous Nannofossils Sample Preparation 

Procedures: Sample Preparation: A slight 

modification of the standard smear slide preparation 

was employed.  About 5 gm of cuttings was 

measured and dried, the material was gently crushed 

using mortal and pestle (for shaly samples). The 

samples were treated with hydrogen peroxide to 

remove organic matter, washed with distilled water 

and dried again. 

 

Slide Preparation:Small amount of the processed 

sample with distilled water. Crushed material was 

dispersed in distilled water in a tube. Pipette a few 

drops of the mixture onto a glass slide.  A disposable 

glass pipette was employed to pipette the suspension 

for final slide making. The pipetted solvent was dried 

on a 22 x 40mm cover slip at a slightly hot 

temperature normally 40° - 50°C. Allow the mixture 

to dry completely.  

 

Fix the sample with a few drops of Canada balsam or 

equivalent. The dried cover slip was then mounted on 

a glass slide using the Norland adhesive mounting 

medium and cured under the UV-light. For Data 

Interpretation Standard nannofossil zonation for all 

samples making use of the schemes of Martini 

(1971), Okada and Bukry (1980) and nannotax.org 

website was employed. 

 

RESULT AND DISCUSSION 
Calcareous Nannofossils Biostratigraphy of Well A: 

A total of eighteen (18) ditch cuttings from interval 

11140 – 12580 m of well A were prepared and 

analysed for nannofossils at various interval. The 

analysis revealed a fair to common distribution of 
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calcareous nannofossils over the upper interval 11140 

– 11680 ft while interval 11680 – 12580 ft is 

characterized by rare and scattered distribution of 

non-age and –zonal diagnostic taxa as shown in Fig. 

2. The occurrence of characteristic index markers 

within sample 11250 ft upper analysed section of the 

well facilitated the zonal delineation of the studied 

section using the zonation scheme of Martini (1971). 

The well section (Interval 11140 – 12580 ft) has been 

dated Late Miocene (NN9 and Older zones). Well B 

is barren of Calcareous nannofossils shown in Fig. 3. 

 

Palynostratigraphic  of Well  A: Fig. 4 showed the 

palynological analysis carried on eighteen (18) ditch 

cuttings retrieved from well A. The results were used 

to decipher the age and possible diagenetic processes 

of the formation.  

 

Microflora characterization: The studied section as 

shown in fig. 4 was dominated by moderate records 

of terrestrial sporomorphs such as Retitricolporites 

irregularis, Monocolpites sp., Laevigatosporites sp., 

Verrucatosporites sp., Acrostichum aureum and 

Psilatricolporites crassus. Relatively common 

occurrence of fresh water algae Botryococcus braunii 

and fungal spore were also identified. 

 

Biostratigraphy: Based on the stratigraphic 

occurrence of marker species such as 

Verrutricolporites rotundiporus and Echiperiporites 

estelae, three informal biozones were recognized 

namely A-2, A-3 and A-4. This biozones fall within 

the Echitricolporites spinosus zone of Germeraad et 

al., (1968) and correlates with the P770, P780 and 

P820 subzones of Evamy et al., (1978). Thus, middle 

Miocene (Serravallian ) to late Miocene (Tortonian 

and younger) age is interpreted for the studied 

interval.  

 

Palynostratigraphic of Well B: Twenty two (22) ditch 

cutting samples from the well B were processed and 

analysed for their palynomorph contents fig. 4. The 

results were used to decipher the age and possible 

diagenetic processes of the formation. 

 

Microflora characterization: The studied section Fig. 

4: was dominated by low to moderate records of 

terrestrial species such as Retitricolporites 

irregularis, Psilatricolporites crassus, 

Laevigatosporites sp., Verrucatosporites sp., 

Acrostichum aureum and Polypodiaceoisporites sp. 

Rare occurrence of Leoisphaeridia sp. and 

Lejeunecysta sp. with relatively common occurrence 

of fresh water algae Botryococcus braunii were also 

identified. 

 

 
Fig. 2: Calcareous Nannofossil Distribution chart of Well A 
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Fig. 3: Calcareous Nannofossil Distribution chart of Well B 

 

 
Fig. 4: Palynomorph distribution chart of Well A 
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Fig. 5: Showing the palynomorph chart of Well B 

 

Biostratigraphy: Based on the stratigraphic 

occurrence of marker species such as 

Racemonocolpites hians, Verrutricolporites 

rotundiporus and Magnastriatites howardi, four 

informal biozones were recognized namely A-1, A-2, 

A-3 and A-4.This biozones correlates with the 

Echitricolporites spinosus zone of Germeraad et al. 

(1968) and the P740, P770, P780 and P820 subzones 

of Evamy et al. (1978). Thus, middle Miocene to late 

Miocene (Tortonian and younger) age is interpreted 

for the studied interval. The studied sections was 

dominated by low to moderate records of terrestrial 

species such as Retitiricolporites irregularis, 

Monocolpites sp., Laevigatosporites sp., 

Verrcucatosporites sp., Acrostichum aureum, 

Psilatricolporites crassus. Relatively common 

occurrence of fresh water algae Botryococcus braunii 

and fungal spore were also identified which are 

correlateable and similar with well be having 

Retitricolporites irregularis, Psilatricolporites 

crassus, Laevigatosporites sp., Verrucatosporites sp.,  

Acrostichum aureum and Polypodiaceoisporites sp. 

Rare occurrence of Leoisphaeridia sp. and 

Lejeunecysta sp. with relatively common occurrence 

of fresh water algae Botryococcus braunii. With this, 

a general interpretation of the diagenetic history can 

be made. 

 

Diagenetic history using calcareous nannofossil: 

Calcareous nannofossils are excellent indicators of 

diagenetic quality due to their sensitivity to changes 

in the sedimentary environment.  

 

Preservation Quality: Presence of Discoaster 

hamatus, Discoaster bollii, and Helicosphaera 

carteri indicates a relatively stable and oxygenated 

environment, suggesting good preservation quality. 

Occurrence of Catinaster coalitus and Coccolithus 

pelagicus may indicate some degree of dissolution or 

reworking, suggesting fair preservation quality 

(Joseph et al., 2022). Abundance of Reticulofenestra 

pseudoumbilicus and Sphenolithus moriformis could 

indicate a more stressful environment with potential 

dissolution or overcompaction, suggesting poor 

preservation quality (Joseph et al., 2022). 

 

Diagenetic Processes: Presence of Reticulofenestra 

pseudoumbilicus and Sphenolithus moriformis may 

indicate some degree of dissolution, potentially 

related to changes in pH or oxygen levels (Bown, and 

Newsam, 2017). 
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Abundance of Sphenolithus moriformis could suggest 

overcompaction, leading to deformation or 

fragmentation of nannofossils. Occurrence of 

Catinaster coalitus and Coccolithus pelagicus may 

indicate some degree of reworking, potentially due to 

changes in sediment supply or winnowing (Varol, 

1992; Watkins and Bergen, 2003). 

This suggest that both wells has experienced varying 

degrees of diagenetic alteration. While some intervals 

show good preservation quality, others have 

undergone dissolution, over-compaction, or 

reworking, resulting in fair to poor preservation 

quality. 

 

Diagenetic history using palynofacies 

Preservation Quality: Presence of Retitricolporites 

irregularis, Monocolpites sp., and Laevigatosporites 

sp. indicates a relatively stable and oxygenated 

environment, suggesting good preservation quality. 

These palynomorphs are resistant to degradation and 

are often found in well-preserved sediments. 

Occurrence of Verrucatosporites sp., Acrostichum 

aureum, and Psilatricolporites crassus may indicate 

some degree of degradation or oxidation, suggesting 

fair preservation quality (Anyiam et al., 2019; 

Odedede et al., 2012). These palynomorphs are more 

susceptible to degradation than the ones mentioned 

above. Abundance of Botryococcus braunii, 

Echiperiporites estelae, and fungal spores could 

indicate a more stressful environment with potential 

degradation or contamination, suggesting poor 

preservation quality (Odedede et al., 2012). These 

palynomorphs are often associated with degraded or 

contaminated sediments. 

 

Diagenetic Processes: Presence of Verrucatosporites 

sp. and Acrostichum aureum may indicate some 

degree of oxidation, potentially related to changes in 

redox conditions. Abundance of Botryococcus 

braunii and fungal spores could suggest degradation, 

potentially due to microbial activity or changes in 

sediment temperature. Also, occurrence of 

Echiperiporites estelae may indicate some degree of 

contamination, potentially related to sediment 

reworking or drilling activities. This suggest that the 

wells has experienced varying degrees of diagenetic 

alteration. While some intervals show good 

preservation quality, others have undergone 

oxidation, degradation, or contamination, resulting in 

fair to poor preservation quality. 

 

Conclusion: Ditch cutting samples from wells A and 

B were studied based on their calcareous nannofossils 

and palynomorphs present to analyze palynofacies 

assemblages, identify calcareous nannofossil zones, 

assess diagenetic alterations the diagenetic quality 

and extent of alteration and preservation of organic 

matter. The assemblages were dominated by 

moderate records of terrestrial sporomorphs and 

nannofossils. The wells has experienced varying 

degrees of diagenetic alteration. While some intervals 

show good preservation quality, others have 

undergone oxidation, degradation, or contamination, 

resulting in fair to poor preservation quality. 
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