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Palyno-environmental study of the Araromi-1 Well, eastern
Dahomey Basin, south-west Nigeria

Adeigbe O. C.1* and Amodu O. I.1**

1Department of Geology, University of Ibadan, Ibadan
Correponding author: olukris2009@gmail.com

Abstract
The exploration of many inland basins in Nigeria for their hydrocarbon potential is important to maintain her position in
the global world oil market. A total of 23 core samples extracted from Araromi-1 Well, Eastern Dahomey Basin, south-west
Nigeria, were carefully studied through lithostratigraphy and palynology with a view to determining the lithological
sequence, relative age, palynological zone and paleo-environments of deposition. The lithological characterisation revealed
a wholly shale unit with thin layer of clay towards the top of the well. A total of 58 palynomorphs were recovered and this
indicates well preserved samples with abundant and highly diverse pollen, spores and dinoflagellate cysts. The microfloral
assemblages include abundant zonocostites ramonae, monoporites annulatus, retitricolporites irregularis, monocolpites
marginatus, acrostichum aureum, cyathidites minor, cyathidites sp, laevigatosporites sp and proxapertites cursus.
Abundant quantities of dinoflagellate cysts particularly palaeocystodinium australinium, cerodinium diebeli,
leiosphaeridia sp, palaeocystodinium sp, seleiropemphix homotryblium oceaniclum, odontochitina operculata,
achromorphaera ramulifera and spiniferites sp. were recovered. Common deep water indicator, microforaminiferal wall
linings was also recorded. The well falls within just a zone, P100 to P200, characterized by the occurrence of paleocystodium
australinium, cerodinium diebeli and odontochitina operculata dated Late Maastrichtian to Late Paleocene.
Paleoenvironmental deductions were based on the relative abundance of freshwater swamps pollen and spores, diagnostic
dinoflagellate cysts and deep marine indicator inferring brackish to deep marine setting.

Keywords: Pollen; spores; dinoflagellate cysts; palynozone; brackish-deep marine.

Introduction
Biostratigraphy is one of the numerous tools employed
in the search for hydrocarbon and in a location like
Nigeria where new discovery is needed to shore up
her economic base and improve the standard of living
of the average citizenry, there is a need for deeper
search for oil especially in the estwhile marginal
basin.The study-area, Araromi-I Well, falls within the
Nigeria sector of the Dahomey Basin (Figure 1). The
basin is a marginal pull-apart basin initiated during the
separation of South American and African plates in
the Early Cretaceous thereby constituting part of a
system of West African pre-cratonic basins developed
during the commencement of rifting, associated with
the opening of the Gulf of Guinea in the Late Jurassic
to Early Cretaceous [1].

Several works had been done in the past to ascertain

Volume 14, 2015, pp. 1-8.
Journal of Science Research, 2015

the age of the Cretaceous sediments of the Dahomey
Basin, Nigeria [2-7]. The stratigraphy and stratigraphic
architecture have been well established by various
workers [8-12].

This study focuses on establishing palynological
zones, dating the sedimentary sequences penetrated
by the Araromi-I Well, deducing the paleo-environment
of deposition of the sediments based on the
palynomorph frequency percentage distribution and
occurrence of the abundance and diversities of the
forms encountered as well as to interpret the
chronology and biostratigraphy (biozones) of the studied
interval 420-1876 ft (128.02-571.80 m).

Sampling and methods
The sample used for this study came from Araromi-1
Well collected from Nigeria Geological Survey Agency
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(NGSA), Abuja. A total of 23 composite core samples
were collected at the interval approximately 63.3 feet
(19.8 meters) covering a total depth of 1, 456 ft (455
m) were used for the study.This approach followed a
standard procedure.

Lithological description
The lithogical description of Araromi-1 Well was
carefully carried out following the standard procedure
for sedimentology through the use of binocular/hand
lens, dil HCl, etc. Each sample through detail sedimen-
tological procedure through textural characteristics
such as grain size, shape, colour, fissility and the
presence or absence of fossil contents and fragments.

Palynological preparation
Palynological study was carried out using the standard

procedure for slide preparation. HCl was used to digest
carbonates from the samples. HF was used for 24
hours to digest silicate minerals from the samples in a
fume cupboard. HNO3 was used to further remove
the presence of cellulose materials from the samples
and distilled water was used to neutralize the effect of
the acids on the samples. Proper digesting and washing
of chemicals were ensured. The samples were
mounted by strewing them onto cover slips and allowed
to dry and the slides so mounted were then observed
under binocular microscope. Identification was done
by Zeiss transmitted light microscope with 40x
panchromatic objective lens used in scanning the slides
and 100x panchromatic lens was used for detailed
identification. The recovered palynomorphs are
presented in Figures 2-4 and point counting method
was used to detemine the palynomorphs diversity and
abundance.

Figure 1. The map of Eastern Dahomey Basin showing the study-area [Inset is the map of Nigeria showing the position
of Dahomey Basin] (modified after Gebhardt et al.).
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1 2 3 4

5 6 7 8
Plate 1. 1. Brotryococcus brauni, 2. Pediastrum sp., 3. Echitriporites trianguliformis, 4. Racemonocolpites sp.,
5. Retitricolporites irregularis, 6. Podocarpidites sp., 7. Zlivisporis blanensis, 8. Oligosphaeridium sp.

5 6 7 8
Plate 2. 1. Monocolpites marginatus, 2. Zonocostites ramonae, 3. Retitricolporites irregularis, 4. Verrucatosporites sp.,
5. Homotryblium oceanicum, 6. Proxapertites cursus, 7. Palaeocystodinium australinum, 8. Monoporites annulatus.

1 2 3 4

1 2 3 4                                     5                                  6

Plate 3. 1. Laevigatosporites sp., 2. Microforaminiferal wall lining, 3. Deflandrea sp., 4. Spiniferites sp., 5. Retimono-
colpites sp., 6. Polysphaeridium zorhayi
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Results
Interpretation and discussion
The twenty-three core samples of the studied section
of Araromi-1 Well, carefully studied based on their
lithology were divided into three units. These litho-
facies covering interval 420 ft-1,876 ft are grouped
into three units. The first unit starting from the bottom
is shale (580ft-1876ft) followed by clay (557ft-580ft)
and capping it at the top is another shale unit (420ft-
557ft) (Figure 2).

The well revealed wholly shale over a large range
of interval and they are fissile, light grey to dark grey
in colour, very fine to fine grained in size with evidence
of fossil and traces of fossil fragments. The clay unit
is very fine grained having a brownish grey to very
light grey colour and it covers a very small interval
(23 ft).

The samples were well preserved with abundant
and highly diverse pollen, spores and dinoflagellate
cysts. The microfloral assemblages include
zonocostites ramonae, monoporites annulatus,
retitricolporites irregularis, monocolpites margi-
natus, acrostichum aureum, cyathidites minor,
cyathidites sp, laevigatosporites sp and proxaper-
tites cursus.

Abundant quantities of dinoflagellate cysts,
particularly palaeocystodinium australinium,

cerodinium diebeli,  leiosphaeridia sp,
palaeocystodinium sp, seleiropemphix homotry-
blium oceaniclum, odontochitina operculata,
achromorphaera ramulifera and spiniferites sp.
were also identified.

Common deep water indicator, microforaminiferal
wall linings was also recorded. The above assemblage
is indicative of a brackish to deep marine environment
of deposition.

Palynological biozonation
The Araromi-1 Well (128.02m-571.80m) falls within
just a Zone; the P100-P200 zone [14, 15]. The zone
can also be correlated with the Spinizorocolpites
baculatus zone [16] and the Dinogymnium euclaense
zone [8] (Table 1).

Characteristics
The increasing records of the diagnostic marker species
monocolpites marginotus, cyathidites minor,
palaeocystodinium australinium, cerodinium
diebelli and odontochitina operculata recorded
within the studied section of the Araromi-1 Well
indicated a Late Maastrichtian to Late Paleocene age.

Paleoenvironment
The Araromi-1 Well contains abundant records of
pollen, spores and dinoflagellate cysts which occur from
the fifth sample (737-800ft) to the last sample (1,820-
1,876ft). The pollen and spores recorded include
zonocortites ramonae, monoporites annulatus,
cyperaceapolles sp, cyathidites minor, cyathidites
sp, laevigatosporites sp, verrucatosporites sp,
reti tricolporites irregularis and aetibrevi-
tricolporites protmideos. These forms are indicative
of open freshwater swamps [16].

Highly diverse deep water dinoflagellate cysts
including homotryblium oceanicum, palae-
ocystodinium australinium, palaeocystodinium sp,
cerodinium diebelli , senegalinium sp,
leiosphaeridia sp, deflandrea sp, substilisphaera
sp, odontochitina operculata, nematosphaeropsis
sp, oligoshaeridium sp and achomosphaera
ramulifera were also recorded [20]. Abundant deep
marine indicator microforaminiferal wall linings and few
fresh water algae botryococcus braunii were also
recorded within the studied well.

The frequency distribution of the palynomorphs
encountered suggests a mixed environment of wetter
and drier periods. This is confirmed by the incursion of
the freshwater forms into the marine environment
(Figure 3). Thus, the above recovered assemblages
indicated a brackish to deep marine environment of
deposition during Late Maastrichtian to Late

Figure 2. Lithological units of Araromi-1 Well, Dahomey
Basin, Nigeria.
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Table 1. Palynomorph zones recognized in the Araromi-1 Well, Eastern Dahomey Basin.

D
ep

th
(F

T
)

Se
ri

es
(T

hi
sS

tu
dy

)

A
ge

(T
hi

sS
tu

dy
)

Ev
am

y
Et

A
l(

14
)

Le
nt

in
an

d
W

ill
ia

m
s(

18
)

Ja
n

D
u

C
he

ne
(5

)

La
w

al
an

d
M

ou
lla

de
(1

5)

BI
O

EV
E

N
T

S

420

500

1,000

1,500

1,876

M
aa

st
ri

ch
tia

n
–

Pa
le

oc
en

e

L
at

e
M

aa
st

ri
ch

tia
n

–
La

te
Pa

le
oc

en
e

P1
00

–
P2

00

Pa
la

eo
cy

st
od

in
iu

m
au

st
ra

lin
iu

m

D
in

og
ym

ni
um

eu
cl

ae
ns

e

Sp
in

iz
on

oc
ol

pi
te

sb
ac

ul
at

us

First occurrence 

of Monocolpites 

marginatus

Occurrence of 

Palaeocystodinium 

austraslinium, 

Odontochitina 

costata and 

Cerodinium 

diebelli

Occurrence of 

Dinogymnium 

euclaenses



6    Journal of Science Research Vol. 14

Palaeocene period as indicated by diagnostic marker
species (Table 2). Finally, the increasing percentage
of Dinoflagellates towards the base of the well is an
indication of more marine influence (Figure 3).

Conclusions
The Araromi-1 Well (420 ft-1,876 ft) was carefully
examined lithologically and three units were delineated
which can be further grouped into two units of shale
and clay. The well is dominated byfissile, light grey to
dark grey, very fine to fine grained shale which showed
evidence of fossil fragments and traces. The clay unit
is very fine grained having a brownish grey to very
light grey colour and it covers a very small interval.

The fifty-eight palynomorphs recovered within the
samples were well preserved with abundant and highly
diverse pollen, spores and dinoflagellate cysts. The
pollen and spores recorded include zonocostites
ramonae, monoporites annulatus, cyperaceapolles

Diagnostic markers Intervals found (Ft) Age Habitat

Monocolpites Marginatus 550-607, 1400-1,460 Late Maastrichtian [15] Angiosperm pollen 
(coastal plain habitat)

Odontochitina operculata 737- 800, 920-980, 
1,640-1,700, 1,760-
1,820

Late Maastrichtian [17] Dinoflagellate cyst

Cerodium diebelii 1,580-1,640, 1,640-
1,700, 1,700-1,760, 
1,760-1,820, 1,820-
1,876

Late Maastrichtian-Late 
Paleocene)

Dinoflagellate cyst

Palaeocystodinium 

australinum

737-800, 1,220-1,280, 
1,340-1,400, 1,400-
1,460, 1,580- 1,640, 
1,640-1,700, 1,700-
1,760, 1,760-1,820, 
1,820-1,876

Late Paleocene [18] Dinoflagellate cyst (deep 
marine indicators)

Dinogymnium sp 1,160-1,220, 1,760-
1,820, 1,820-1,876

Late Maastrichtian [8] Dinoflagellates

Cyathidites minor 1,160-1,220, 1,220-
1,280, 1,340-1,400, 
1,580-1,640, 1,640-
1,700, 1,700-1,760

Late Maastrichtian [15] Tropical to subtropical 
distribution

Table 2. Diagnostic palynomorph markers encountered in Araromi-1 Well.

%  p o l l e n s .

%  s p o r e s .

%  d i n o f l a g e l l a t e s

8 0 0 - 1 , 0 0 0 f t

4 2 0 - 6 0 0 f t

6 0 0 - 8 0 0 f t

1 , 0 0 0 - 1 , 2 0 0 f t

1 , 2 0 0 - 1 , 4 0 0 f t

1 , 4 0 0 - 1 , 6 0 0 f t

1 , 6 0 0 - 1 , 8 7 6 f t

D e p t h

Figure 3. Percentage Distribution of Palynomorphs within
Araromi-1 Well.
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sp, cyathidites minor, cyathidites sp, laevigatos-
porites sp, verrucatosporites sp, retitricolporites
irregularis and aetibrevitricolporites protmideos.
These forms are indicative of open freshwater swamps
[18]. Highly diverse deep water dinoflagellate cysts
including homotryblium oceanicum, palaeo-
cystodinium australinium, palaeocystodinium sp,
cerodinium diebelli, senegalinium sp, leiosphae-
ridia sp, deflandrea sp, substilisphaera sp, odonto-
chit ina operculata, nematosphaeropsis sp,
oligoshaeridium sp and achomosphaera ramulifera
were also recorded.

The palynozone recognized belong to P100-P200z
one [14] and is correlatable with Spinizorocolpites
baculatuszone and the Dinogymnium euclaense zone
[17, 8]. The zone is characterized by the presence of
cerodinium diebelli, palaeocystodinium austra-
linium, odontochitina operculata and cyathidites
minor.

The frequency distribution of the palynomorphs
encountered suggests a mixed environment during the
wetter and drier periods as inferred from the incursion
of fresh water forms (pollens and spores) into the
marine environment (dinoflagellate cysts). The studied-
sediments of the well as inferred from the diagnostic
markers (Table 2), were deposited within the brackish-
deep marine environment during the Late Maastrichtian
to Late Paleocene period.
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