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a b s t r a c t

Investigation of outcrop sections along the Onitsha-Awka transect in the Niger Delta Basin southeastern
Nigeria was undertaken to assess the palynological composition, palynofacies and palaeoenvironment of
deposition. Stratigraphic ranges of palynomorphs suggest an age of Selandian to Aquitanian. The paly-
nological composition is marked by abundance of dinoflagellate cysts in the Imo Formation (Selandian to
Thanetian), dominance of spores and pollen over dinoflagellate cysts in the Nanka Formation (Ypresian to
Bartonian), and overwhelming amounts of spore and pollen in the Ogwashi Formation (Pariabonian to
Aquitanian). Palynofacies content shows dominance of structureless organic matter in the Imo Forma-
tion, few phytoclasts in the Nanka Formation and maximum phytoclast amounts in the Ogwashi For-
mation. Thanetian to Ypresian boundary was marked by the mixing of older Palaeocene and younger
Eocene microfossils, decrease of microflora towards the end of Palaeocene and the evolution of abundant
and more diverse Eocene taxa.

The Imo Formation was deposited in middle to outer neritic zone based on abundance of gonyaula-
cacean cysts. However, peridiniacean and terrestrial microflora extend the deposition range to shallow
waters of inner neritic and coastal zone. Increase in diversity and abundance of terrestrial palynomorphs
over marine palynomorphs assemblages in the overlying Nanka Formation suggest deposition under
alternating coastal and inner neritic conditions while the Ogwashi Formation records oscillating coastal
plain and brackish water depositional conditions. The palaeoenvironments illustrate that general
retrogradation was followed by progradation of the delta during the Cenozoic.

© 2016 Elsevier Ltd. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
1.1. Location of the study area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

2. Previous studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
3. The geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

3.1. Stratigraphic description of the studied sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
4. Materials and method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
5. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
6. Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

6.1. Palynostratigraphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
6.2. Palynofacies analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
6.3. Depositional environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

7. Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

* Corresponding author.
E-mail addresses: okekekingsleyk@gmail.com (K.K. Okeke), obianuju.umeji@

unn.edu.ng (O.P. Umeji).

Contents lists available at ScienceDirect

Journal of African Earth Sciences

journal homepage: www.elsevier .com/locate/ jafrearsci

http://dx.doi.org/10.1016/j.jafrearsci.2016.04.020
1464-343X/© 2016 Elsevier Ltd. All rights reserved.

Journal of African Earth Sciences 120 (2016) 102e124

Delta:1_given name
Delta:1_surname
mailto:okekekingsleyk@gmail.com
mailto:obianuju.umeji@unn.edu.ng
mailto:obianuju.umeji@unn.edu.ng
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jafrearsci.2016.04.020&domain=pdf
www.sciencedirect.com/science/journal/1464343X
www.elsevier.com/locate/jafrearsci
http://dx.doi.org/10.1016/j.jafrearsci.2016.04.020
http://dx.doi.org/10.1016/j.jafrearsci.2016.04.020
http://dx.doi.org/10.1016/j.jafrearsci.2016.04.020


Fig. 1. The geological map of the study area showing outcrop locations, dip and strike and accessibility.

Fig. 2. The geological map of the southeastern Nigeria showing the Niger Delta basin (after Murat, 1972).
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