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Introduction- Tectonic Settings and Evolution History of Dahomey Basin
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Stratigraphic Settings of Dahomey Basin
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Aim and Objectives of the Study

Aim:
To investigate Cretaceous sediments from selected deep wells and shallow boreholes in the Dahomey Basin

for possible potential petroleum system source rocks.

Objectives:

0 Evaluate the thickness, properties and distribution of the potential source rock types
0 Characterize the potential source rocks

 Determine the stratigraphic positions of the source rocks

O 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



Location of the Investigated Exploratory Wells and Boreholes
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Lithostratigraphy- Southern Traverse Exploratory wells
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Lithostratigraphy- Northern Traverse Boreholes
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Recovered Planktonic and Benthic foraminifera Species
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1. Rotalipora greenhencensis. 2. Marginotruncana cf., pseudolinneiana 3. Dicarinella primitiva,
4. Whiteinella inernata. 5. Heterohelix moremani, 6. Heterohelix pulchra, 7. Heterohelix
clobulosa. 8. Heterohelix reussi. 9. Praeglobotruncana stephani. 10. Globotruncana sp..

11. Whiteinella archaeocretacea, 12. Marginotruncana cf. renzi, 13. Whiteinella baltica,

14 Hedbergella delripensis. 15. Hedbergella simplex, 16. Botalipora cushmani

Benthic Species

Planktonic Species

X114 2E

1. Textidaria, 2. Afrobolivina, 3. Reophax, 4. Gaboting, 3. Ammotaculites,
6. Haplophrazmoides, 7 Plonwlina, 8 Gavelina, 9 Lenticiling




Index Fossil for Biostratigraphy Zonation

PLANKTIC FORAMINIFERA INDEX FOSSIL RECOVERED
FROM THE SOUTHERN AND NORTHERN TRAVERSE
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Biostratigraphic

SOUTHERN
TRAVERSE

N
e)
=
V)
=
e)
=

LITHOLOGY

| pEPTH (M)

Globotruncana aegyptiaca
Maastrichtian

em
Globotruncana calcarata Zone

Campanian

3 1

Globotruncana
acgypiiaca -
Abathamphalus
mayAarsansin
Fome
Maastrichtian

enlenrata Tans
Campanian

-

Globotruncana renzi -
Praeglobotrunca wilson Zone
Coniacian - Santonian

/4
b

54
- -

10—

e
-_
853 —-r
e
A

14

OR-09
OB-10
il 0o
oB-12
OR-13

M. Pseudolinneliana Zone
L Turonian

Praeglobotruncana Helvetica
Zone E Turonian

Rotalipora greenhornesis Zone
L Cenomanian

|
prmsdalinneiana
Zono
L Turonismn

Prasghohotrancans
halvetica Zone
B - M Turosisn

0

Tl
W - L Cemonianlan

azaEn{-

RECE]

1402
1468
L 1524

A5
612

LITHOLOGY

EI0-ZONES

4 DEPTH (M)

ISE-2
WELL

TR

240

— Cinbstruncans
M p reni-
Zane Prasqgiobotrancans
L Turondan Wilson Zoms
Praegiobotroncana
OR-1§ s Conkacian -
b Santonian
on-18 E - M Turonian
an-19
Rotalipora W pomilodi naedan s
i *F hatvetica Zama
OB.21 Zone weiica
an-22
M - L Cenomanisn e i

|2 £
=] §
El 2] 2
=] I &
o
pe
e}
4 @
52 F—
i AD-29 S ~]
™ N E
61 w2 4
o W o
= 4
67 o | =
™ = = é
AQ-24A]  —
73 —
aom = =
Z: o] £
K AD-2 =
o AO-21 ~ =
AD-20 = -
8% N—En=
= ICNTY g
soasy @ =
" en 3
" =4
97 =) ~
100 —
103 U

142

136
139
142

149

glg | = =1&] ¢ s
=1 z b -] 3 5
HH B =3l g 3
El 2 2 I~ L L
= H =|E| = pis
al 3| & 2
[
19
34
g o E1.-33
c . 40
N a 5
SE 46
= -
S q
b— 55
= E w
1 — £ =
= 61
=3 S
= E o N o
@ 5 7 o o
24 | o
e = g
— 7 - t
O £1.-204 =7
7 p— ]
- = S
118
LY n E
88 !
= EL-15 g ﬁ
94 -
'S
a7
EL-13
100 =?] E
103 =1 =
ST B I
106 S
=
=)
=
1s U
118
121
——EL-7A
124 .
127 b
130
33
s 14

150/

gl | g
s|g| §
El = )
=1 = =
<~
=
< —
N 3
w
@ =
=
e
ent] — §
1G-17
=,
1G-15 g g
-: 3
] I ?
1G-11 =
= Y
=]
&

NORTHERN TRAVERSE



K

400

200

HI (mg/gTOC)
400 600 800

1000

410 §

420h

Type |l kerogen

© Type Il kerogen

Type Hkerogen

erogen Type on HI/Tmax Plots

430 4
440 4
— 450 4
Qe
% 460
£
F 470
480 1 Period Base
S Maastrichtian
490 4 1 Campanian
[Coniacian
%g Turonian
5001 {3Cenomanian
Well
5101 Ex-Well
W Orimedu-1
5204 Wise-2

Northern Traverse Shallow BH

Southern Traverse Deep wells

T-max versus Hydrogen Index Diagram

380

200

400

HI (mglg TOC)
600

800

1000

390
400 x

@
430 @

500 4

510 4

520 -

Type lll kerogen

Type Il kerogen

Type I kerogen

—— L

Well
O Ajegunle
OAraromi-0bu
Ef Erekiti-Luwoye
& 1gbotu

Well
W Ajegunle
EAraromi-Obu
M Erekiti-Luwoye
[Cigbotu




Burial History and Generation Potential Modelling
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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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Generated and Remaining Potential in the X well
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Burial and Thermal Historx of the Orimedu-1 Well

Sweeney&Burnham(19980) EASY%Ro
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Transformation History of the Potential Source Rock in Orimedu-1 Well

TR {all)
Cresaceos. | Polscgene Neagene []
0- Eocene Mocere Pio. |
1000
E
£
a
[
(=]
2000 4
3000 -
MY*—!-_
0 50 100
TR (ally [°]
140 130 120 110 100 90 80 70 60 50 40 30 20 10

Time [Ma]

Benin?

Eocene_llaro?
| Paleoc Eocene Osho?

| mMaas_8H

= Top_Conia_8H

Mid_Conia_$ST

| Top_Turo_88T
- Base Turo §ST

Mid_Ceno_SSH-SR

| Albian

Aptian

= Basement

EPetromed



Generated and Remaining Potential in the Orimedu-1 well

Volume [Bbbis]

5.00

4.00

3.00

2.00

1.00

- 4.00
- 3.00

- 2.00

Cretsceous. Paleogens Meogene
Lovver Cretaceous Uppet Cretaceous Paleccens Eocens Qligocens Mincene

1 — Eemaining potential OEINMEDTT-1

— Generation balance: ORINEDTT-1
] ¥

I / T
100 50
Time [Ma]

- 5.00

Volume [Bbbis]

- 1.00

[ retroMad



Burial and Thermal Historx for the Ise -2 Well

Sweeney&Burnham(1990) EASY%Ro
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Transformation of the Potential Source Rock in the Ise -2 Well
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Generated and Remaining Potential in the Ise-2 well
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Conclusions

0 The Cenomanian to Coniacian shales have adequate quality of organic carbon and are considered as source

rocks

L 1D thermal history reveals that the Cenomanian to Turonian shales are the most mature assemblages enriched
in marine oil prone kerogen; whereas Campanian — Maastrichtian shales are essentially immature to

marginally mature enriched with terrigeneous gas prone kerogen;

L Our model predicts that substantial amount of hydrocarbons were generated during the transformation of the

organic constituents in the Early Santonian (ca. 86Ma) in the X well Paleocene in the Ise -2 well, and;

U The average current volumetric calculations from 1D modelling suggest that at least about 3.3billion barrels of

hydrocarbons could have been generated in the Dahomey Basin by the Cenomanian to Coniacian shales.

U This study for the first time discovered a Cretaceous petroleum system in the Dahomey basin, southwestern,

Nigeria.



Recommendations

 The study recommended that about 3.3 billion barrels oil generated by the Cenomanian to Turonian

shales needs to be further explore to confirm possible accumulations in the basin.

 2-D and/or 3-D basin modelling needs to be carried out for further assessments of the expulsion and

charging pattern of the potential source rocks, migration pathway, entrapment, and hydrocarbon trap.
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