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Rift Related Basins in the West, Central and East Africa
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Gulf of Guinea Regional Petroleum System
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Stratigraphic Setting of the Dahomey, Niger Delta, Anambra and Adjacent
Abakaliki Basins
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Aim and Objectives of the Study

Aim:
To investigate the most promising source rock intervals from the Cretaceous successions in the Dahomey

and Abakaliki/Anambra Basins.

Objectives:
0 Characterize the potential source rocks
0 Determine the stratigraphic positions of the source rocks

L Construct a thermal history and generation potentials model of the source rock(s),



Research Methodology

] Field Data gathering

d Laboratory Studies

v" Foraminifera Biostratigraphy
v Geochemical Studies

O Thermal History Modelling



Geological Map of the Dahomey Basin Indicating the Position of the
Investigated Exploratory Wells

3'15'E 3"30°E 3'45'E 4"00'E 4"15'E 430'E 4'45'E S'00'E

TN [T -
---------- 120 Km
= 7'00'N
®Ondo
Ore
b= 6'45'N " 1+ 4 . @+
+
S-EAipgunle————— = = _—
FERTE Bagkiti-Luwove FTT T T T T HH

= 6"30'N+ ,:..:..‘! S— o Okitipupa ——]

Legend

Aluvium

i B ¢
. . 258 asemen
Benin Formation *

Ilaro Formation B Sampled Exploratory Well

Oshosun Formation & NBC Boreholes
Ewekoro Formation < Exploratory Well
© Town

Abeokuta Formation




Geological Map of Southeastern Nigeria Highlighting the Position of the
Anambra and the Adjoining Abakaliki Basins
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Geological Map of the Benue Abakaliki Basin showing the Position of the

Bende Well and Outcrops Traverse (AA’)
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Kerogen Types and Maturation of Source Rocks in the Southern Nigeria

Sedimentarx Basins
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Vitrinite Reflectance Profile Across AA’ in the Abakaliki Basin
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Calibrated Vitrinite Reflectance Plots of X Well
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Burial and Thermal History for the Offshore X Well, Dahomey Basin
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Transformation History of the X well
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Calibrated Vitrinite Reflectance Plots of Orimedu-1Well
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Burial and Thermal History of the Orimedu-1 Well
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Transformation Historx of the Potential Source Rock in Orimedu-1 Well
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Calibrated Vitrinite Reflectance Plots of Ise-2 Well

Sweeney&Burnham(1990)_EASY%Ro, ISE-2 DEPTH_BASEMENT

itrinite Reflectance [%R0]
050 1.00 1.50
0 L L

Benin?

1000
Eocene_llaro?

Paleoc_Eocens_Osho?

Paleocens_Ewe?

Top_Mess_S5H
Baze_Maas_SH

2000 "
Camnp_SH-5R

Conia - Sant_SSH-SR

Depth [m]
L ]

Conia - Sant_SST

Top_Conia_S3H-3R

3000
Base_Conia_S35T

Top_Turo_SSH

Base_Turo_SEH-SR
Top_Cenomanian

Base_Cenomanian

4000

Bettinsian_mlkian

Basement

—— Sweeney&Burnhami{1990)
EASY¥:Ro [l Petronod




Burial and Thermal History for the Ise -2 Well

Sweeney&Burnham(1990) EASY%Ro

: Sywges
o L Puexew |

Benin?

1000
Eocene llaro?

Paleoc_Eocene_Osho?

FPaleccene Ewe?

4 Base Maas SH
2000
1 Camp SH-SR

" Conia-Sant SSH-SR

Depth [m]

Conia-Sant S8T

| Top_Conia_SSH-SR
3000 - Base Conia $ST
" Top Ture SSH

Base Tureo SSH-8R
- Top Cenomanian

Base Cenomanian

4000

0 1 00 o0 L0 400 “ o0 Berriasian_Albian

Sweenev L [bmmnbami L7905 _FAYY*<He |*«Ra|
L Basement

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Time [Ma) [y [



Transformation of the Potential Source Rock in the Ise -2 Well
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Calibrated Vitrinite Reflectance Plots of Bende Well

SweeneySBurnham{1990)_EASYY%Ro, Bende Well

“itrinite Reflectance [2:FRo]

1.00 2.00 3.00
D 1 L 1 1 1 1
;
i +
i+ +
1000 o
+ 3:'3333
+ 33333:‘
- 222
4+
2000 +
+
- ¥
3000 =
,
7 +

Sweeney@Burnham(1990)
EASY % aRo

Eocene_Ameki

Paleo_Eocene-lmo

Paleocenes_MNsukka

Maast_hamu_CoalSR

Maast_hMamu_Siltst

Campan_Enugu

Campa_Mkpora

Conia_Swou_Shale

Conia_Awogu_Limest
Turo_Eze-Aku_Sitst
Turo_Eze-Aku_ShalesSR

Albian_LAsu

m PetroMod



Burial depth versus Vitrinite reflectance - Bende Well, Anambra Basin
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TR (all}, Bende Well
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Conclusions

The Cenomanian — Turonian Afowo Shale in the Dahomey Basin contain marine oil prone facies whereas the

Campanian — Maastrichtian Araromi Shale contain terrigenuous gas prone constituents.

O The transformation of organic constituents to hydrocarbons commenced in the X and Orimedu-1 wells in Early

Santonian (ca. 86Ma) and Paleocene.(65Ma) in the Ise -2 well.

 In the Anambra and the adjoining Abakaliki basins, the Turonian Eze-Aku Shale (with marine oil prone facies)
was buried to adequate temperature and commenced hydrocarbon generation in the Santonian with its potential
completely exhausted while the younger Maastrichtian Mamu Shale and coals reached mature levels in the Late

Paleocene (ca. 55Ma) and commenced hydrocarbon generation with about 70% of its potential generated in the

Bende well.

O Our model predicted that substantial amount of hydrocarbons have been generated with large potential still

remaining in the Dahomey Basin, whereas generating potential in the Anambra Basin reached a critical time in

the Early Eocene.
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