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Abstract— Ditch cutting samples recovered from interval 

2008 – 3396 metres and well logs from the U-12 well, 

northern depobelt of the Niger Delta basin were used for 

foraminiferal, lithologic and palaeoenvironmental analyses. 

The standard methods of foraminiferal sample preparation 

which involved disaggregation and washing of samples 

through a 63 micron mesh sieve, drying and picking of the 

foraminifera and other accessories were used. The lithologic 

analysis and foraminiferal recovery revealed the penetration 

of the paralic Agbada Formation comprising of sediments 

which were dated Late Eocene – Early Oligocene age. The 

P16/17-P18/19 planktonic foraminifera zones were 

delineated for the study well section, Palaeoenvironmental 

analysis based on the triangular plot of the foraminifera 

suborder ratio, oxic foraminiferal indicators and the 

relationships between paleotemperatures and planktic 

foraminifera revealed that the well sediments were deposited 

under the prevalence of normal marine salinity, oxygenated 

water and cool temperature conditions. The paleobathymetry 

ranged from non-marine through shallow inner neritic, inner 

neritic, middle neritic to outer neritic environments based on 

the distribution of the foraminifera. The results of this study 

will be useful for correlation, dating and stratigraphic 

characterization across several fields in the Tertiary 

(Paleogene) rocks of the Niger Delta Basin. 
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I. INTRODUCTION 

The U-12 well is located within the northern depobelt of the 

Niger Delta basin (Figure 1). The Niger Delta Basin has been 

the subject of several studies since 1956 when oil was 

discovered in commercial quantity in Oloibiri-1 well, with 

only few of such studies documented in the literature for 

proprietary reasons (Fadiya et al., 2014). Previous studies in 

the Niger Delta basin include the works of Short and Staublee 

(1967) that subdivided the lithostratigraphic framework of the 

Niger delta subsurface into threefold comprising of an upper 

sandy Benin Formation, the intervening unit of sandstone and 

shale alternation of the Agbada Formation, and a lower shaly 

Akata Formation. Stacher (1995) developed a 

chronostratigraphic framework and sequence stratigraphic 

chart for the Niger Delta using biostratigraphic data several 

wells. Reijers (2011) described a delta-wide biostratigraphic 

and sedimentation model for the Niger delta basin based on 

the effects of sea-level change and tectonics. 

 Petters (1979) established two biostratigraphic 

zones in Parabe-1 Well, Niger Delta basin (the upper 

Globorotalia tumida biozone of the Pliocene age and the 

lower Globorotalia opima-nana zone of the Oligocene age 

respectively. Petters (1995) used foraminiferal distribution 

chart to summarize the living foramiifera and illustrated the 

depth dependence of the benthic foraminifera in the Niger 

Delta region. Ukpong et al. (2017) identified four 

foraminiferal zones in Well “K-27”, Greater Ughelli 

Depobelt of the Niger Delta basin: Globigerina 

selli/pseudohastigerina barbadoensis zone (P18-P19), 

Globigerina ampliapertura zone (P20/N1), Globorotalia 

opima opima zone (P21/N2) and Globigerinaciperoensis 

ciperoensis zone (P22/N3). Ajayi and Okosun (2014) 

identified three planktonic foraminiferal zones in some wells 

in the offshore Niger Delta; Globorotalia margaritae 

margaritae subzone (N18), Globigerinoides obliquus 

extremus-Sphaeroidinellopsis seminulina zone (N17), and 

Globorotalia acostaensis  acostaensis zone (N16);  They 

went on to suggest that  sediments of the study well were 

deposited in the upper to lower bathyal environments. 

Nwaejije et al., (2017) identified three planktonic 

foraminiferal zones of Catapsydrax dissimilis, Praeorbulina 

glomerosa and Orbulina universa in Well 5, OML 34 in the 

Niger Delta basin and considered the well sediments to be of 

normal marine depositional environment with the 

paleobathemetry ranging from non-marine to middle neritic 

environment. 

 A detailed understanding of the stratigraphy and 

palaeoenvironmental evolution of the Niger Delta region 

during the Priabonian to Rupelian (Late Eocene- Early 

Oligocene) is crucial for exploration front characterization 

and for detailed understanding of the stratigraphic 

architecture and basin evolution of the Niger Delta. The 

benthonic foraminiferas are very abundant in the well 

sediments. These organisms have been proven to be of great 

importance in the determination of palaeoenviromental 

conditions in marine environment by considering their 

patterns of distribution which is based on their chemical and 

physical characteristics (Murray 1991, Petters, 1995; Murray, 

2006).  Thus, the aim of this paper is to determine the 

stratigraphy of the penetrated well section and assess the 

changes in foraminiferal assemblages in relation with the 

fluctuation in palaeoenvironmental parameters such as 

salinity, oxygen content and temperature conditions in U-12 

well, Norther depobelt of the Niger Delta Basin. 

 
Fig. 1: Map Showing the Approximate Location of the 

Study Well, A; Inser-Map of Nigeria, B; Map of the Niger 

Delta Depobelts 
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II. NIGER DELTA GEOLOGY & STRATIGRAPHY 

The Niger Delta basin is located in the Equatorial region of 

the South Atlantic margin. The delta developed at the triple 

junction of the Gulf of Guinea, the South Atlantic Ocean and 

the Benue depression at the point where South America 

separate from Africa in the Upper Cretaceous (Burke et al., 

1971; Burke et al., 1972; Corridor et al., 2005).  Growth faults 

were used to define “depobelts’, which succeeded one 

another in time and space as the delta prograded southward 

with each depobelt determining a seaward sequential 

movement of the delta (Doust and Omatsola, 1990). Niger 

Delta stratigraphy consists of Cretaceous to Holocene marine 

clastic strata that overlie oceanic and some continental crust 

fragments (Corridor et al., 2005).  Although the Cretaceous 

section is yet to be penetrated beneath the Niger Delta basin, 

it has been inferred from the nearby Anambra basin (Reijers 

et al., 1997; Corridor et al., 2005). The Tertiary stratigraphy 

of the Niger Delta is divided into three formations 

representing prograding depositional environments; the 

Paleocene to Recent pro-delta facies of the Akata Formation 

at the base, overlain by the Eocene to Recent paralic facies of 

the Agbada Formation which is capped by the Oligocene to 

Recent fluvial facies of the Benin Formation (Short and 

Stauble, 1967; Reijers et al., 1997; Corridor et al., 2005). A 

stratgraphic section showing the different formations of the 

Niger Delta basin is presented in Figure 2. 

 
Fig. 2:  Niger Delta Stratigraphic Column Showing the 

Three Formations (After Corredor et al., 2005) 

III. MATERIALS & METHODS 

The materials used for this study were well logs (Gamma Ray 

(GR) Log and Resistivity Log) and ditch-cutting samples 

retrieved from interval 2008m - 3396m of the U-12 Well. The 

standard preparation techniques for foraminiferal analysis 

which involved disaggregation and washing of samples 

through a 63 micron mesh sieve, drying and picking of the 

foraminifera and other micro fauna were used (Brasier, 1979; 

Armstrong and Brasier, 2005). The micro fauna recovered 

were identified to genus and species levels where possible 

using different foraminifera taxonomic scheme ( Leoblich 

andTappan, 1964; Petters, 1982). The sample materials left 

after the foraminiferal recovery were used to describe the 

lithology of the penetrated well section. This was done by 

careful examinationof the materials under a binocular 

microscope. The First and Last down hole occurrences (FDO 

and LDO) of significant time-stratigraphic foraminiferal 

species are special events used for biozonation and age 

determination (Bolli & Saunders, 1985; Petters, 1982; 

Petters, 1979; Blow, 1979; Fayose, 1970). This involved 

foraminiferal species whose stratigraphic ranges are well 

established in the Niger Delta and worldwide and 

stratigraphically significant foraminifera species which have 

been determined in the Niger delta region. 

Palaeoenvironmental analyses were carried out using the 

following procedures: 

 The application of the concept of Actualism where 

the benthic foraminifera species recovered were compared to 

those of recent marine environment with the assumption that 

their occurrence and distributions were controlled by similar 

environmental factors (Murray, 1973; Petters, 1995; Sen 

Gupta, 1999; Murray, 2006). 

 The relative abundances of the foraminiferal 

suborders Textulariina (arenaceous), Miliolina 

(porcelaneous), and Rotaliina (hyaline calcareous). These 

were plotted on triangular diagrams (Trilinear Plot) of 

Murray (2006; 1991; 1973) on which fields for recent marine 

environment were compared. 

 The utilization of the P/B ratio defined by [P/ (P + 

B)] where P = number of planktonic foraminifera; P + B = 

total number of planktonic and benthic foraminifera (Van Der 

Zwaan et al., 1990). 

 Other methods used were gamma ray log signatures 

interpretations (Beka & Oti, 1995), presence or absence of 

ostracods, oxic and suboxic foraminiferal assemblage ratio, 

and utilization of the relationship between planktic 

foraminifera and temperature and the use of bathymetric 

ranges (Drina et al., 2003; Kopecka, 2012; Allen, 1965; 

Petters, 1995). 

 
Fig. 3: Paleobathymmetry Chart (After Allen, 1965) 
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IV. RESULTS 

A. Lithostratigraphy 

The lithologic interpretation of the well section based on the 

careful examination of the ditch cutting samples under a 

binocular microscope and well log analysis shows that the 

lithologies are made up of sandstone and shale alternation.  

The lithostratigraphy of the penetrated well section is 

presented in figure 4. 

B. Foraminifera Recovery 

Foraminiferal analysis revealed about one thousand five 

hundred (1500) foraminifera counts from the well (interval 

2008m - 3396m); However poor preservation limited the 

identification of most of the forms recovered. A total of six 

hundred and forty seven (647) species were identified in this 

study. These comprised of thirty seven (37) benthic 

foraminifera species (two arenaceous and thirty-five 

calcareous species). The benthic foraminiferas represents 

ninety eight percent (98%) of the total foraminifera count 

(Figure 5). Four planktic foraminiferal assemblages were 

recovered; this amounted to about two percent (2%) of the 

total foraminiferal count (Figure 5). Figure 6, shows the 

calcareous/ arenaceous percentage foraminifera recovery 

from the well. The total count of the calcareous foraminiferal 

assemblage recovered and identified from the study well is 

presented in Table 1.  Table 2 and Table 3 show the total 

count for arenaceous benthic foraminiferas and the planktic 

foraminiferas respectively. 

 
Fig. 4: Foraminiferal Distribution, Stratigraphy & 

Palaeoenvironment Chart for the U-12 Well 

 
Fig. 5: Planktonic & Benthonic (Calcareous & Arenaceous) 

Percentage Foraminiferal Count 

 
Fig. 6: Calcareous & Arenaceous Percentage Foraminiferal 

Count 

Calcareous Species (FOBC) Total Count 

Hopkinsina bononiensis 36 

Cibicides sp 1 

Bolivina tenuicostata 64 

Cibicorbis inflatata 4 

Eponides eshira 138 

Eponides sp 97 

Hanzawaia concentrica 52 

Nonion costiferum 7 

Valvulineria suturalis 15 

Virgulina sp 4 

Lenticulina grandis 18 

Lenticulina sp 2 

Buliminella curta 12 

Epistominella pontoni 3 

Altistoma tenuis 4 

Bolivina imperatrix 8 

Nonion applini 10 

Nonion sp 27 

Nonionella spissa 7 

Valvulineria wilcoxensis 12 

Uvigerina sp 1 

Bolivina beyrichi 1 

Fursenkoina cylindrical 2 

Valvulineria sp 2 

Bolivina sp 20 

Bolivina ihuoensis 13 

Bulliminella aff subfusiformis 2 

Buliminella sp 4 

Nonion obducum 3 

Fursenkoina sp. 2 

Nonion rusticum 2 

Hopkinsina danvillensis 58 

Bolivina interjuncta 1 

Bulimina sp. 1 

Fursenkoina howel 2 

Total 635 

Table 1: Calcareous Benthic Foraminiferal Total Count 

Arenaceous Benthics Foraminifera (FOBA) Total count 

Textularia sp. 1 

Ammobaculites sp. 1 

Total 2 

Table 2: Arenaceous Benthic Foraminiferal Total Count 
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Planktonic foraminiferal Total count 

Globigerina ampliapertura 4 

Globigerina sp 4 

Globigerina leroyi 1 

Globigerina praebulloides 1 

Total 10 

Table 3: Planktonic Foraminiferal Total Count 

V. DISCUSSION 

A. Lithostratigraphy 

Lithostratigraphic interpretation of the penetrated well 

section shows the occurrences of sandstone and shale 

alternations. The sandstones are light grey to smoky white, 

fine to coarse grained, moderately to well sorted, sub angular 

to subrounded, carbonaceous and glauconitic while the shale 

units are dark grey, subfissile to fissile, mostly hard to 

moderately hard, slightly calcareous and micromicaceous. 

This observation suggested that the well section (interval 

2008m - 3396m) penetrated the Agbada Formation of the 

Niger Delta basin. This agrees with the work of Reijers et al. 

(1997) that the Agbada Formation of the Niger Delta is 

composed of an alternation of sands and shales of equal 

proportion in the lower units as well as sands and minor 

shales in the upper units. This is also in line with the work of 

Short and Stauble (1967), which opined that the Agbada 

Formation is characterized by the alternation of sandstone 

and sand bodies with shale layers. The sandstone and shale 

alternations observed in the Agbada Formation of the Niger 

delta are probably due to differential subsidence, sediment 

supply variations, as well as the transgression and regression 

episodes which caused a shift in the sediment depositional 

axis within the delta (Short & Stauble, 1967). 

B. Age & Biozonation of the Study Well 

Foraminiferal analysis revealed that the U-12 Well (2008 – 

3396m) penetrated sediments of the Late Eocene to Early 

Oligocene age of the Niger Delta and corresponds with the 

P16/17 – P18/19 planktonic foraminiferal zones of Blow 

(1979). The upper section of the study swell (2008-2248m) is 

however barren of forms and could not be diagnosed. Table 4 

shows details of the age determination and biozonation of the 

U-12 well. 

Interval(m) 
Foram 

Zone 
Age Bio-Event 

2008 - 2248 
Indeter

minate 

Indetermina

te 
Indeterminate 

2248 - 2648 

P16/17 

– 

P18/19 

Late Eocene 

–Early 

Oligocene 

-Last Down hole 

Occurrence (LDO) 

of Bolivina 

imperatrix at 2648m 

2648 - 3396 
P16/17 

 
Late Eocene 

-First Downhole 

Occurrence (FDO) 

of Bolivina 

ihuoensis at 2768m 

-Last Downhole 

Occurnce (LDO) of 

Globigerina 

ampliapertura at 

2928m 

Table 4: Foraminiferal Biozonation and Age of the U-12 

Well 

Further details of the results of the foraminiferal analysis are 

presented as follows: 

 Interval: 2008 – 2248m 

 Foram Zone: Indeterminate 

 Age: Indeterminate 

The age and biozone of this interval could not be determined 

because it was completely barren of foraminifera. This zone 

overlies the preceding zones that ranged from Late Eocene to 

Early Oligocene. 

 Interval: 2248 – 2648m 

 Foram Zone: P16/17 – P18/19 

 Age: Late Eocene – Early Oligocene 

This zone is characterized by the assemblage of Hopkinsina 

bononiensis, Epistominella pontoni, Bolivina tenuicostata, 

Eponides eshira, Hanzawaia concentrica, Nonion costiferum, 

Lenticulina grandis, Bolivina imperatrix and Valvulineria 

suturalis. This foraminiferal assemblage is diagnostic of the 

Late Eocene –Early Oligocene age (Petters, 1982; 

Stratigraphic Committee of the Niger Delta (StratCom), 

2002). 

 The Top of the Zone in the study well is tentatively 

placed at 2248 m due to the co-occurrences of Bolivina 

tenuicostata and Bolivina imperatrix in the upper unit of this 

interval which is an evidence of the penetration of the 

Oligocene (P18/19). StratCom (2002) has used this 

assemblage in the Niger Delta to delineate sequences that are 

not younger than the Oligocene. The base of the zone was 

placed at 2648m based on the Last Downhole Occurrence 

(LDO) of Bolivina imperatrix. This bio-event occurs within 

the P16/17 foraminiferal Zone of Blow (1979). The 

foraminiferal zone delineated here could be termed a 

composite (P16/17 – P18/19) since no identified bio-event 

can be used to differentiate their boundarywhich also 

corresponds to the Late Eocene/Early Oligocene boundary 

encountered in the well section studied. 

 Interval: 2648 – 3396m 

 Foram Zone: P16/17 

 Age: Late Eocene 

This foram zone is characterized by the co-occurrences of 

various benthonic foraminifera including Bolivina 

tenuicostata, Bolivina imperatrix, Eponides eshira, 

Lenticulina grandis, Valvulineria suturalis, Valvulineria 

wilcoxensis, Bolivina ihuoensis, Hanzawaia concentrica, 

Nonion obducum, Nonion rusticum and Hopkinsina 

danvillensis as well as associated co-occurrences of sparse 

planktonic assemblages such as Globigerina ampliapertura, 

Globigerina leroyi and Globigerina praebulloides. 

 The Top of this Zone was tentatively defined at 

2648m, coinciding with the base of the overlying zone. 

Within this zone, the major defining bio-events are the FDO 

of Bolivina ihuoensis at 2768m and the LDO of Globigerina 

ampliapertura at 2928m. These bio-events all occur in the 

P16/17 (Late Eocene) (Blow, 1979). Bolli and Saunders 

(1985) also delineated the LDO of Globigerina ampliapertura 

within this foram Zone and as such, the U-12 well may not be 

older than the Late Eocene at its terminal depth. 
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C. Paleoenvironmental Reconstruction 

1) Paleobathymetry 

Benthic foraminifera are important tools used for the 

determination of the depositional history of a sedimentary 

basin. These organisms are widely used for paleobathemetric 

interpretation because they inhabit a wide range of 

environment ranging from the shallow marine to the deep 

marine environment. They are also mostly bottom dwellers 

which make them useful in unraveling prevailing 

environmental conditions at the time of sediments deposition. 

The sediments of U-12 well (interval 2008m - 3396m ) were 

interpreted to have fluctuated from non-marine through 

shallow inner neritic, inner neritic, middle neritic to outer 

neritic paleodepositional environment. 

2) Non Marine Environment 

The intervals interpreted as non-marine environment of 

deposition are characterized by fine to medium through 

coarse grained sandstones and dark grey shales. These 

intervals also contain coal and woody detritus. The fact that 

these intervals contain mostly coarse grained sands, 

ferruginsed particles and carbonaceous materials may be an 

indication that the sediments of these intervals were deposited 

in a slightly high energy environment with oxidizing 

conditions, probably near-shore settings.  Gamma ray log 

response for these intervals showed a serrated log motif 

which suggested fluvial flood plain depositional environment 

(Figure 6). The spares occurrences of fauna and total absence 

of foraminifera in most part of this interval may be an 

indication of a marginal-marine (coastal deltaic) environment 

(Okosun et al., 2012). 

3) Shallow Inner Neritic Environment 

This environment was inferred on the bases of the occurrence 

of some typical shallow inner neritic benthic foraminifera like 

Textularia sp., Cibicorbis inflata, Eponides eshira, Eponides 

sp., Bolivina tenuicostata and shale fragments (Figure 6). The 

shallow inner neritic environment is often recognized by its 

characteristic low species diversity and abundance, 

predominated by agglutinated foraminifera (Boersma, 1978).  

These intervals are characterized by fine to medium coarse 

grained sand and thin shale beds signifying deposition in a 

slightly high to low energy environment (near shore setting). 

4) Inner Neritic 

This environment is delineated based on the presence of 

diagnostic inner neritic benthic foraminifera. This benthic 

foraminifera species include:  Lenticulina grandis, Cibicubis 

inflata, Eponides eshira, Eponides sp., Ammobaculites sp., 

Fursenkoina  cylindrica, Fursenkoina sp. and Fursenkoina 

howei. Petters (1995) interpreted an assemblage of benthic 

foraminifera consisting of Fursenkoina punctata, Eponides 

eshira, Eponides sp. and Epistominella vitrea as indicators of 

fluvio marine to middle neritic environment. The occurrences 

of Lenticulina grandis and Lenticulina inomata was used to 

interpret inner neritic environment (Okosun et al., 2012). The 

lithology of the well section interpreted as inner neritic 

environment is made up of fine to coarse grained sand. This 

environment lies within 0 – 30m on the continental shelf 

(Allen, 1965). 

5) Middle Neritic 

This environment was inferred based on the co-occurrence of 

indicator benthic foraminiferal assemblages such as 

Lenticulina grandis, Nonion costiferum, Nonion sp. 

Hopkinsina bononiensis, Eponides sp and Eponideseshira.  

Lenticulina  grandis, Lenticulina inomata Eponides eshira,  

Eponides sp. and Hanzawaia concentrica which constitute 

the dominant species of the middle neritic environment, some 

of which are not found beyond this zone in the Niger Delta 

(Petters, 1995). Fadiya et al (2014) used the co-occurrence of 

Bolivina ihuoensis, Brizalina interjuncta, Eponides eshira, 

Hopkinsina bononiensis, Hopkinsina hourqi, Hanzawaia 

concentrica and Florilus atlanticus as indicators of the 

middle neritic environment of the Niger Delta basin. 

Similarly, Chukwu et al., (2012) used the occurrences of 

some benthic species viz: Lenticulina inomata, Hopkinsina 

bononiensis, and Spiroloculina sp. to infer middle neritic 

environment of deposition. This marine environment lies 

between 30 – 100m of the continental shelf zone (Allen 

1965). 

6) Outer Neritic 

The outer neritic environments is dominated by 

distinctcosmopolitan foraminiferal assemblages with long 

geologic ranges (Petters, 1995), characterized by abundant 

occurrence of planktic foraminifera assemblages. The outer 

neritic environment was inferred in this study based on the 

occurrence of   high abundance and diversity of foraminifera 

species, occurrences of typical deep water benthic 

foraminiferas such as Uvigerina sp., Lenticulina grandis, 

abundance of Eponides eshira, Eponides sp. Hopkinsina 

bononiensis, Hopkinsina danvillensis, Bolivina tenuicostata 

and Bolivina sp. as well as the occurrences of some planktic 

foraminifera assemblages such as Globigerina sp. 

Globigerina ampliapertura, Globigerina leroyi and 

Globigerina praebulloides. Petters (1995) used the presence 

of Hopkinsina bononiensis, Eponides berthelotianus, 

Uvigerina sparsicostata and the associated planktic 

foraminifera assemblages to infer outer neritic environments 

for the Niger Delta. This environment extends from 100m– 

200m of the continental shelf zone (Allen, 1965). 

7) Paleosalinity 

The relative abundances of foraminiferal suborders 

Textulariina (arenaceous), Miliolina, and Rotaliina (hyaline 

calcareous) were plotted on triangular diagrams of Murray 

(1973; 2006). The diagram revealed a dominance of Rotaliina 

suborders (Figure 7) which suggest a normal marine salinity 

condition. The dominance of the calcareous benthics (FOBC) 

with over 99% of total foraminiferal recovery (Figure 5) 

suggests an open marine condition (Nagy et al, 1988). This 

high diversity and dominance of calcareous foraminiferal 

assemblages is a possible indication of a transition from 

brackish marginal marine habitats to open neritic 

environmental conditions (Sen Gupta 1999). 
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Fig. 7: Ternary Plot of Shell-Type Ratio with Dominance of 

Hyaline Calcareous (Modified After Murray, 1973) 

8) Dissolved Oxygen 

High diversity and abundance of calcareous foraminiferal 

assemblages with thick-walled, large and ornamented test are 

possible indication of an oxygenated marine environment 

(Murray, 1991; Valchev, 2003). The U-12 well (2008-

3396m)  is characterized by intervals with high diversity and 

abundance of calcareous benthonic foraminiferas such as 

Lenticulina grandis, Lenticulina sp., Eponides eshira, 

Eponides sp., Bolivina tenuicostata, Bolivina sp., Buliminella 

curta,  Nonion costiferum, Nonion sp. and Cibicides sp. which 

has been described and classified as oxic to suboxic 

foraminiferal indicators (Drina et al. 2003). Some intervals 

however, contain only sparse to single occurrence of the 

foraminiferal oxic indicators; this intervals probably 

represents periods of sluggish bottom water condition with 

slightly low oxygen concentration (Drina et al. 2003). 

Sediments deposited in anoxic condition are often denoted by 

very low occurrence or absence of benthic foraminifera and 

sometimes abundance of dwarf planktonic assemblages 

(Petters, 1982). The U-12 well sediments are characterized by 

high abundance and diversity of calcareous benthic 

assemblages and were probably deposited in an oxygenated 

environment. 

9) Paleotemperature 

Several studies have demonstrated the relationship between 

paleotemperature conditions and the diversity of planktonic 

foraminifera (Boltovskoy and Wright 1976; Danuta and 

Tadeus 2010; Kopecka, 2012).   Boltovskoy and Wright 

(1976) observed that the diversity of planktonic foraminifera 

in modern oceans is lower in cool waters than in warm waters. 

The U-12 well recorded low diversity and poor occurrence of 

planktonic foraminiferal. Some intervals however, yielded 

the following planktonic foraminifera: Globigerina 

ampliapertura, Globigerina sp, Globigerina leroyi and 

Globigerina praebulloides. Globigerina praebulloides 

recorded in the section of the study well is an important cool 

water indicator (Danuta and Tadeus, 2010). The intervals 

with high occurrences of planktonic assemblages however 

may well represent period of gradual temperature rise 

(Kopecka, 2012)  as the sea level continued to rise and facie 

belts moved landward representing a period of maximum 

transgression (Transgressive system Tract) (Fig. 4). The 

sparse to single occurrences of the planktonic assemblages in 

the study well is an indication that sediments of the study well 

were deposited mostly during periods of cool water 

temperatures (Bohme, 2003; Kopecka, 2012). 

 
Fig. 8a: Photomicrographs of Selected Foraminifera Specie 

from the Study Well. 1. Ammobaculites sp. (Cushman); 2. 

Textularia sp. (Cushman and Renz); 3. Eponides eshira (De 

Klasz and Rérat); 4. Lenticulina grandis (Cushman); 5. 

Hanzawaia concentrica (d’Orbigny); 6. Buliminella aff 

subfusiformis (Cushman); 7. Hopkinsina bononiensis 

(Fornasini); 8. Buliminella sp. (Cushman); 9. Uvigerina 

sparsicostata (Cushman and Laiming); 10. Bolivina 

imperatrix (Graham, De Klasz and Rerat); 11. Bolivina 

beyrichi (Reuss); 12. Bolivina ihuoensis (Reyment); 13 

Bolivina  danvilensis ( Howe and Wallace); 14 Bolivina sp ( 

Cushman ) 
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Fig. 8b: Photomicrographs of Selected Foraminifera Specie 

from the Study Well. 15 Bolivina interjuncta (Cushman); 

16. Fursenkoina sp (Petters); 17. Bulimina sp (D’Orbigny); 

18. Buliminella curta (Cushman); 19. Uvigerina sp. 

(Petters); 20 Cibicides sp (De Montfort); 21 Globigerina 

ampliapertura (Bolli) (Front view); 22. Globigerina 

ampliapertura (Bolli) (side view); 23. Globigerina leroyi 

(Blow and Banner) (Spiral view) 24. Globigerina 

praebulloides (Blow); 25. Globigerina sp. (Loeblich and 

Tappan) 

VI. CONCLUSION 

The lithologic and foraminiferal study of the U-12 well 

revealed the penetration of  the paralic Agbada Formation 

comprising of sediments of Late Eocene – Early Oligocene 

age. The P16/17-P18/19 planktonic foraminifera zones of 

Blow (1979) were delineated for the studied well section,  

Palaeoenvironmental analysis revealed that the well 

sediments were deposited under the prevalence of normal 

marine salinity, oxygenated water and cool temperature 

conditions with the paleobathymetry ranging from non-

marine through shallow inner neritic, inner neritic, middle 

neritic to outer neritic environment. It is hoped that the results 

of this study will be useful for correlation, dating and 

stratigraphic characterization across several fields in the 

Tertiary rocks of the Niger Delta Basin. 
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