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Abstract  
Detailed study of palynomorphs recovered from ditch cutting samples of an on-shore well (FB-1 well) in the 
Niger delta has been carried out to subdivide the sedimentary succession penetrated by the well 
chronostratigraphically.  The palynomorphs were well preserved. Results show that the paralic Agbada 
Fomation interval of the well studied could be divided into four  informal  biozones A B C and D based 
on the occurrence of fossi l  species:  Racemonocolp ites hians,  Retibrevi t ricolporites 
obodoensis and  Ret ibrevitricolpori tes protrunden.  The interval studied was deposited between Late 
Miocene and Early Pliocene. Five sequence stratigraphic significant surfaces: 7.4Ma, 6.0Ma, 5.0Ma, 3.8Ma and 
an undated maximum flooding surface could be inferred from the interval studied.  These therefore suggest that 
the paralic unit in the study area was deposited under about five eustatic sea level changes that lasted for about 
4Ma. Thus this study has not only documented assemblage zones but equally recognized system tracts and 
flooding surfaces which are chronologically dated which can be useful not only in onshore but also in offshore 
settings while trying to optimize exploration and exploitation of hydrocarbon in the Niger delta basin. 
__________________________________________________________________________________________ 
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INTRODUCTION 
Biostratigrahic studies combined with wire line log, 
sedimentary and seismic data interpretations in an 
integrated approach (sequence stratigraphy) have in 
no doubt improved the understanding of geological 
events in the Niger Delta oil province. Such 
biostratigraphic studies have used the 
biochronostratigraphic range of microfossil species to 
provide information on the depositional setting of the 
basin. The reconstruction of depositional setting of a 
stratigraphic succession is best obtained by using 
either the fist  ( fi rst  down hole occurrence) or 
last  (Last  down hole occurrence) 
appearance and/or  acme event  in the well of 
certain fossils species, which exhibit distinct and 
short ranged morphological change, wide geographic 
distribution and occur in sufficient abundance that 
their presence could be statistically studied.  Several 
microfossil groups manifest these features.  The most 
useful groups include microfossils (e.g. foraminifera, 
ostracods, diatoms, and radiolarians), Nannofossils 
(e.g. coccoliths and discoasters) and palynomorphs 
(e.g. dinoflagellates, chitinozoa, acritarchs, 
tasmanitids, pollens and spores.  Of these groups, 
published studies reveal that the commonly used 
group is the microfossils.  However, scanty 
publications (Clarke,  1966;  Germeraad,  et  al. ,  
1968; Knaap,  1971;  Legoux,  1978; Jan du 
Chene and Salami,  1978;  Sowunmi, 1981; 
Oboh et  al , 1992;  Salami. 1982;  Biffi  & 

Grignani,  1983;  and Oyede,1992) are 
available on the palynomorphs from the Niger delta, 
whereas, evidence abounds (Oyede, 1992) of 
existence of several unpublished internal oil 
industries’ reports. 
 
This study therefore attempts to add to the list of 
palynomorphs recoverable from the offshore Niger 
Delta using ditch cutting samples. The recovered 
palynomorphs were used to zone, assign 
chronostratigraphic ages and interpret environment of 
deposition to the sequences penetrated by the studied 
well.   

 
FIG 1: Map of Niger Delta showing approximate 
location of FB-1 well 
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Regional Geological Setting. 
The Niger Delta is the youngest of the sedimentary 
basins in Nigeria.  The outbuilding of the delta 
southward began during Early Tertiary after the 
opening of the Atlantic Ocean, where a triple junction 
developed during the separation of South America 
from Africa.  Since then thick sedimentary deposits 
of about 12 km thick, particularly in the Central part 
of the Delta (Hosper 1965, 1971) have been recorded.  
The sedimentary successions could be divided into 
three main sedimentary environments: the continental 
environment, the transitional environment and the 
marine environment which are stratigraphically 
named (Short & Stauble, 1967 and Frankl & Cordry, 
1967) Benin, Agbada and Akata Formations, 
respectively.  The continental environment comprises 
the alluvial environments, including the braided 
stream and meander belt system of the upper deltaic 
plain. The transitional environment is paralic and 
comprises the brackish water, lower deltaic plain and 
the coastal area with its beaches, barrier bars and 
lagoons. The marine environment includes the 
submarine part of the delta, the delta fringe with its 
fine sand, silt and clay, and the associated marine 
faunas.  According to Oyede (1992) the marine 
environment is generally distinguished by a good 
sorting of the organic matter, predominantly small to 
medium, and common to abundant playnomacerals. 
Just as it is characteristic of all deltas, the three 
environments of deposition described above are 
stratigraphically superimposed on each other in a 
cyclic form as the delta transgresses and regresses in 
response to the eustatic rise and fall respectively of 
the sea level. 
 
Most of the hydrocarbons found in the Niger Delta 
are deposited within The Agbada Unit. The delta is 
characterized by series of synsedimentary faulting 
(growth fault), folding (rollover anticline), and shale 
diapirs (shale ridge).   
 
METHODOLOGY 
For proprietary reasons,  the name and the 
exact  locat ion of  the wel l  studied in the 
Niger  Delta were not given but it is hereby called 
FB - 1Well. However, the location of the Niger Delta 
is as shown in Figure 1. Forty (40) ditch cutting 
samples from strata penetrated by the well in the 
Niger Delta were used for this study. The samples 
were composited at 60ft interval and twenty 
aggregate samples were selected within the stipulated 
interval for processing and analysis. The samples 
were taken within shale horizons. 10grams each of 
the samples were treated first with 10% HCl, then 
with HF, HNO3 KOH, 0.5% HCl, ZnCl2 of 2.2 
specific gravity and lastly 0.5% HCl. The slide 

prepared with the residue was scanned for the 
identification of the palynomorphs at x25 and x40 
objective magnification lenses of a light transmitted 
microscope.  
RESULTS PRESENTATION AND 
INTERPRETATIONS  
The  analyzed in tervals (2000m –  2840m) of  
the well  yielded  d ifferent  t ypes  of  
pal ynomorphs which  include pol l en  grains, 
spores,  micro-foraminiferal  wal l  l inings, 
fungal  spores,  algae,  acr i tarch and charred 
gramineae cuticle (Table 1) .  
The  microphotographs of  some of  the 
recovered pal ynomorphs are shown in 
Plates 1 -3. 
 
The spore taxa recovered are Corrusporisp, 
Leoitriletes adriensis, 
Polypodiaceoisporites  sp., 
Verrucatosporites  sp. ,  Echi triletes  sp., 
Stereiosporites sp., Chomotriletes circulus, 
Laevigatosporites sp.,  Lycopodiumsporites 
sp. ,  Triporoletes neogenicus  and 
Anthocerisporis echinatus  (Figure 2).  Also 
recovered are some indet erminate spore 
forms.   
 
The pol len  taxa recovered  are varied and 
d iverse:  Zonocost ites ramonae, 
Monoporit es annulatus,  Pachydermites 
d iederixii,  Sapotaceaeoidapolleni tes sp., 
Cyperaceaepoll is sp. ,  Retibrevi t ricolporites 
protrundens,  Verrutricolporites 
microporus,  Retibrevi t ricolporites 
obodoensis,  Psi la tricolpori tes crassus, 
S triatricolpi tes ca tatumbus, 
Retitricolpori t es irregularis, 
Echiperiporites estelae,  Nymphaepollis 
clarus,  Racemonocolpi tes h ians,  Arecip ites 
sp,  Echiperiporites icacinoides, 
Psi la tricolporites sp,  Reti t ricolporites 
sp. ,etc.  
 
Species i ndeterminate pol len taxa also 
occur  i n the samples studied .  The acritarch 
taxon encountered i s Leoisphaeridia  sp.  
While the algae encountered include,  
Botryococcus brauni  and  concentricyst 
circi i lus.  
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DISCUSSION OF RESULTS 
Environment of  Deposit ion 
The Niger  del ta sequences have been  shown 
(Weber and Daukoru ,  1975,  Evamy et  al .,  
1978 Knox and Omatsola,  1989 to ment ion 
a few) to be deposi ted  in a series of 
t ransgressive and  regressive ci rcles ranging 
from cont inental  through shallow marine to 
deep marine en vironments super  i mposed  on  
each  other  in  response to eust at ic sea level  
changes.  These were demonstrated in the 
studied interval  of th is  well  wi th 
fluctuat ions in  the abundance and  diversi ty 
of the palynormorphs.  
 
Two major  groups of environments are 
d ist inguished  in the Niger  Del ta.  They are  
the terrestial/coastal  and  the Marine 
deposi t ional  environments (Oyede,  1992). 
The frequent  occurrence of some miospores  
such  as Zonocosti tes ramonae, 
Pachydermites diederixi i,  Anthostema 
anbryanum,  Racemonocolp ites hians and 
species of Ps i lat ripori tes and 
Inaperturopol len ites indicate sequences that 
were deposi ted in an environment  near  to 
the source. 
 
Most  part  of the depths in terval  2840 to 
3200 feet  were character ized  by the 
abundance and diversi ty of marine  

 
microfossi ls const ituted mainly by 
microforaminiferal  wal l  l in ings and 
Leoisphaerid ia sp. suggest ing marine 
environment .  The absence  of Botryococcus 
brauni i  in some port ions indicates a 
regressive phase and  lack of fluvi al  
act ivi t ies.  
 
Very low occurrence of marine microfossi ls 
between 2540 to 2840 feet,  with  spot 
occurrence of Leoisphaeridi  sp.,  ind icates a 
shallow marine environment .  The interval  is 
character ized by sl ight  reduct ion in  the 
occurrence of miospore abundance and 
d iversi ty.  The absence of Botryococcus 
brauni indicat es a regressive phase,  which 
accounted for  the slight  decrease in  the 
abundance of miospores.  
 
The high miospore abundance and  diversi ty 
at  the top are typified by high frequencies 
of  Zonocost ites ramonae, 
Retibrevi tricolporites protrundens, 
Psi la trycolpori tes crassus,  Pachydermites 
d iederixii  and  Sapotaceaeoidapol len ites sp 
indicating proximity to the source as shown 
within the depth interval  2000 to 2540m. 
 
The preponderance of genus  Botryococcus 
braunii  a fresh  water  algae indicates a 
fluvial  act ivi ty and t ransgressive phase,  
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while t he high occurrence of marine 
element  such  as microforaminiferal wall 
l in inings and Leiosphaeridia  sp.  suggests a 
marine environment  which  is  coastal  delt aic 
t ransgressive environment .    
 
It  can  consequent ly be concluded that  the 
deposi t ional  environments of the st rata 
penetrated by the wel l  ranged from shal low 
marine to costal del taic environments.  
   
Age Determinati on  
Racemonocolpi tes hians i s used as a marker  
in  the Oligocene and  Miocene of Nigeria 
(Legoux,  1978).  Echiperiporites estelae has 
been used  as a marker  in  upper  Miocene of  
Niger  Delta (Germeraad,  et al,  I968). 
Striatr icolpites catumbus ranged from 
Eocene to Pl iocene in  Nigeria (Germeraad  
et  al ,  1968 ).  Anthocerisporis sp.  ranged 
from upper  Miocene to Recent  in  Niger 
Del ta.  Gemmanonocolpi tes spp.  i s 
s t rat igraphically i mportan t  as a marker  in  
the lower Pliocene of Niger  del ta .  
Retibrevi tricolporites obodoensis ranged 
from Chat tian to Pliocene i n Niger  delta 
(Legoux,  1978).  Retibrevi tricolporites 
protrundens ranged from the Chat tian to 
Pl iocene of Niger  delta.  
 
Based  on  these age marker  species,  the age 
of  the penetrated  strata is  taken to range 
from late Miocene to ear ly Pliocene (Table 
1). 
 
Biozonati on 
Four informal  biozones (A to D) were 
recognized  in the study.  The  zones from the 
bot tom to the top are sh own in F igure 2 and 
d iscussed below.  
 
Biozone A: 
This biozone spans the 2900 to3200 feet 
interval .  It  i s characterised by the presence 
of Leoi triletes adriensis,  Verrucatosporites 
spp . ,  Laevigatosporites di scordatus, 
Triporoletes neogenicus,  Pachydermites 
d iederixii,  Retitricolporites irregularis, 
Monoporites annulatus,  Zonocost ites 
ramonae, Sapotaceaeoidapol lenites sp., 
Arecipites sp.,  Margotricolporites rawvol fi 
and Racemonocolpi tes hians.  
Base:  It  i s  taken as the base of the studied 
interval .  
Top:  The  top of the zone is  marked by the 
top occurrence of Racemonocolpites hians 
whi ch has been  used as a marker in the 
Oligocene and Miocene of Nigeria and 
Cameroun basins by Legoux (1978).  It  i s 
rare in Eocene.  

Age:  Late Miocene. 
 
Biozone B: 
This zone spans 2720 to 2900 feet  i nterval . 
It  i s  associated  with forms l ike corrusporis 
sp,  Leoitril  adriensis, 
Polypodiaceoisporites sp.,  
Verrucatosporites sp,  Chomotriletes 
circulus,  Leavigatosporites sp., 
Anthocerisporis echinatus, 
Sapotaceaeoidapollen ites sp . ,  
Gemmamonocolpites sp., 
Retibrevi tricolporites obodoensis, 
Echiperiporites estelae,  Monoporites 
annula tus,  Zonocost ites ramonae, 
Pachydermites diederixi i,  Canthumidites 
ret iculatus,  Arecip ites sp.  and 
Nummulipol lis neogenicus.  
Base:         It  corresponds to the t op of  
Biozone A. 
Top:          It  i s marked  by the top regular  
occurrence of Retibrevi tricolporites 
obodoensis.  It  ranges from chat tian  to 
Pl iocene in the Niger delta (Legoux,  1978) 
and  commonl y used for  Pli ocene age.  
 
Biozone C  
This Biozone spans 2300-2720 feet  i nterval . 
It  i s  character ised by the presence of  
Verrucatosporites sp.,Leoi triletes 
adriensis,  Polypodiaceoisporites sp., 
Echi trilet es sp.,Laevigatosporites sp.,  
Lycopodiunsporites  sp.,  Tripoletes 
neogenicus,  Monoporites annulatus, 
Zonocostites ramonae,  Pachydermites 
d iederixii,  Sapotaceaeoidapolleni tes sp.,  
S triatricolpi tes catatumbus,  Nymphaepollis 
clarus,Anthostema  anbryanun, 
Retitriporites sp,  Calamus sp. 
Impatiencid ites brevicolpus and 
Brevitrico lporites guinet ti.  
Base:  It  corresponds to the top of Biozone 
B.  
Top:  It  i s  marked by the quant it ative top 
occurrence of Retibrevi tricolporites 
protrundens that  ranges from Chat tian to 
Pl iocene in the Niger  delta (Legoux,  1978).  
 
Biozone D  
This zone spans 2000 to 2300 feet  i nterval . 
It  i s  characterized by the co-occurrence of  
Echi trilet es sp. , Stereoisporites sp., 
Lycopodiunsporites sp. ,  Cyperaceaepollis 
sp. ,  Gemmamonocolpites sp., 
Verrutericolpori tes micropurus, 
Psi la tricolporites crassus,  Strietrico lp ites 
cat atumbus,  Echiperipori tes estelae, 
Canthumidi tes reticulatus, 
Psi lamonocolpites sp. ,  Pandani tes sp.  and 
Echimonocolpites minor.  
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Base:  It  corresponds to the top of Biozone  
C. 

Top;  It  i s  considered to be the top of the 
studied interval .  
Age:  Early Pliocene. 
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Sequence Stratigraphy  
Only the paralic Agbada Formation of the three 
lithostratigraphic units in the Niger delta was 
encountered in this study based on the 
sedimentologic analysis of the ditch cuttings.Based 
on the age diagnostic species, the interval studied 
tallies with the P 800 zone of Evamy et al.(1978). 
This corresponds to P 820 to P 880 on the Niger delta 
Cenozoic chronostratigraphic chart of Stacher (1995). 
Five condensed sections could be picked using chart 
1 thereby allowing the picking of four maximum 
flooding surfaces: 7.4Ma, 6.0Ma, 5.0Ma, 3.8Ma and 
an undated maximum flooding surfaces.  These 
therefore suggest that paralic unit in the study area 
was deposited under about five eustatic sea level 
changes within 4Ma. 

CONCLUSION 
This study has shown that  the st rata i n the 
Niger delta are highly fossi l i ferous.  Fifty-
seven  species were recovered from the 
st rata penet rated by the wel l.  The studied 
interval  was dated late Miocene to ear ly 
Pl iocene based  on the markers species of  
those stages recovered  from the st rata.  
 
The en vi ronment  of deposi t ion is  suggested 
to be marine to coastal  deltaic while the 
l ithostratigraphy consists  predominantl y of  
al ternation of sands and shal es with si lt 
typical  of Agbada Format ion. 
 

 
List Of Figures For Palynomorphs Assemblage In Fb-1 Well

  
Plate 1: Verrucatosporites  Spp. (Fig.1) Psi latricolporites  Crassus, (Fig.2) 
Stereoisporites sp.  (Fig.3)  Polypodiaceoisporites graci l li s(Figs4&12) Leoitri letes 
adriensis(Figs.5&9) Anthocerisporis sp. (Fig.6)  Cyperaceaepoll is  sp. (Fig.7)  Monoporites 
annula tus. (Fig.11) Retitrico lpites  sp.  (Fig.13)  Foveospori tes sp.  (Fig.14)   
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PLATE 2: Pachydermites  diederixi i, (Figs.2) Retibrevi tricol porit es obodoensis , (Figs.3&4) 
Anbryanum sp. (Fig.5) Retibrevi tricolporites protrundens,(Fig.6)  Pandanites  sp. (Fig.8) 
Arecipites sp. (Fig.9) Loranthacidites sp. (Fig. 11) Ctenolophonid ites  costatus (Fig.16) 

 
PLATE 3 :  Canthiumidi tes  sp. (Fig.12)  Echiperiporites estalae,(Fig.15)  Echiperiporites 
icacinoides,  (Fig.  14)  Racemonocolpites  hians, (Fig.11)  Gemmamonocolpites sp.  (Fig.6)  
Retistephanocolpites  sp.  (Fig.7)  Retitricolpori tes  i rregularis  (Fig.8)  Zonocost ites  
ramonae ,(Fig.17)  Psi latricolporites operculatus ,  (Fi g.9)  Sapotaceoidaepol len ites sp.  
(Figs.1, 2&3) Brevi tricolporites guinett i (Fig.13) 



 
Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 4(6):847-854 (ISSN: 2141-7016)  

854 

 

ACKNOWLEDGEMENT S 
This work was carried  out  using Geotrex 
systems’  laboratory and faci l ities. The 
authors are t herefore gratefu l  to the 
management  of Geotrex System Nig.Ltd. 
 
REFERENCES 
Biffi ,  U.  and Grignani,  D.  (1983): 
Peridinoid Dinoflagel lates  cysts  from the 
Oligocene of the Niger  Del ta. 
Micropaleeantology,  29: 126 – 149. 
 
Clarke,  R.T (1966):  Peregrinipol ls 
n igericus,  a new palynomorph  from Upper  
Tert iary of Nigeria.  Grana Palynol:  6  545 – 
546 .  
 
Evamy,  B.D Haremboure,  J .,  Kemerl ing, 
W. A.,  Molly,  F .A.  and Rowlands,  P.H. 
(1978):  Hydrocarbon habi tat  of Tert iary 
Niger  Delta,  Amer.  Assoc.  Pet .  Geol .  Bull.  
62:  1 – 39. 
 
Frankl,  E.J . and Cordry,  E.A.  (1967):  The 
Niger  Del ta Province-recent  developments 
onshore and offshore.  Proc.  7 th  World,  Petr. 
Cong.  (6) : 195 –  209. 
 
Hospers J., 1965.  Gravity Field and Structure of the 
Niger Delta, Nigeria, West Africa; Geol. Soc. 
America Bull. Vol. 76. pp. 407-422. 
 
Hospers. J., 1971.  The Geology of the Niger-Delta 
Area, in The Geology of the East Atlantic 
Continental Margin Great Britain, Inst. Geol. Sci. 
Rept., 70/16, p. 121 - 142. 
 
Germeraad ,  J .  H,  et  al  (1968):   Palynology 
of Tert iary Sedi ments from tropical  areas,  
Rev PalaeobotPalynol . ,  6: 189 - 348 
 
Jan Du Chene,  R.E.  and  Salami,  M.B. 
(1978):  Palynology and  Mi cropaleontology 
of  the Upper Eocene of  the wel l  Nsukka 1  
(Niger Delta, Nigeria) .  
 
Knaap,  W.A.  (1971):  A montane pol len 
species from the Upper                                 
Tert iary of the Niger  del ta,  Shel l  –BP 
petroleum development  company of Nigeria 
Li mited. Jour. Min. Geol . ,  6:  23-39. 
 
Knox, G.J., and Omatsola, M.E. (1989): 
Development of the Cenozoic Niger delta. In terms of 
the “Escalator Regression Model” and impact on 
hydrocarbon distribution. Proceedings of KNCMNG. 
Symposium on coastal lowlands. Geology and 
Geochronology 1987 p. 181 -202. 
 
 

Legoux,  O.  (1978): Quelques especes de 
pol len  caracteristiques  du Neogene du 
Nigeria.  Bull . Cent .  Rech.  Elf . Aquit. ,  2: 
265 –  317. 
 
Oboh, F.E.,Salami, M.B. and Chapman, I.L.(1992). 
Pa ly n o l o g i c a l I n t e r p r e t a t i o n  of  t h e 
Palaeoenvironments of Miocene strata of the well 
Igbomotoru-1, Niger Delta. Journal of 
Micropalaeontology, 11(1),1-6 
 
Oyede,  A.C.  (1992):  Palynofacus i n Deltaic 
Strat igraphy,  Nigerian  Association of 
Petro leum Explorationist,  Bul let in . ,  7:  10  – 
16.  
 
Salami,  M.B.  (1982):Bathyal  benthonic 
foraminifera biofacies from t he Nigerian 
sector  of the Gul f of Guinea (West  Frica). 
Revista Esp. de Micropal .  15:455 – 461. 
 
Short,  K.C.  and  Stauble,  A.J.  (1967): 
Outline of geology of Niger  Del ta.  The 
American  Associat ion  of Petroleum 
Geol ogist  Bulleti n,  vol .51  No 5,  pp 761-
779. 
 
Sowunmi,  M.A.  (1981): Late Quaternary 
Environmental  Changes in  Nigeria,  Pollen 
et  Spores. 23:  125 – 148. 
 
Weber,  K.J.  and Daukoru ,  E.M.  (1975): 
Petroleum Geological  Aspects of the Niger  
Del ta, Nig. Jour. Min. Geol . , 12:  9 – 22. 
 
 
 


