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Abstract

The Niger Delta basin is ranked among the world's prolific hydrocarbon provinces. The structures, stratigraphy, and traps could be very subtle
and complex and are therefore, difficult to map accurately. The degree of reliability and precision of the mapping can be greatly enhanced by
integrating seismic data with well logs for hydrocarbon exploration and field development studies. Seismic data and well logs were integrated
to delineate the subsurface geometry, stratigraphic framework, and hydrocarbon trapping potential of 'Doyin’ Field, offshore Niger Delta,
Nigeria. The objectives of this study is to utilize seismic data to image subsurface geology for hydrocarbon exploration and estimate the
amount of hydrocarbon resources in place. Seven reservoirs were correlated, mapped, and analyzed for their varying petrophysical parameters
using wireline logs. Seismic attribute analysis was used to enhance the quality of interpretation in all reservoirs mapped. Structure contour
maps were generated in time and depth domain for the reservoirs and closures were delineated. This study also utilizes the various seismic
attributes to investigate structural and stratigraphic elements within the study area to delineate lithology and hydrocarbon. The trapping
mechanism is mainly fault dependent and the accumulations are mainly on the hanging wall of an antithetic fault. Structural style is dominated
by two parallel structure-building normal faults trending through the entire field. Hydrocarbon discovery in this field is estimated at 13.70 BCF
for gas and 22.12 MMBO for oil.
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EQUATIONS
Porosity: = (pma-pb) / ( pma- pf)
(derived from density log)
pma = Formation matrix(2.65gcc)
pf = Desisty of Fluid (1.0 gcc)
pb = Values derived from density log
Icr = (GRlog — GRmin) / (GRmax — Grmin)
Vsh = 0.083(23-7IGR _ 1)
Resistivity of water : Rw=(Rt*®m )/a
Water saturation : Sw= [a*Rw/Rt* Pdm]l/»
Gas saturation Sg =1 - So — Sw
Oil Saturation So =1 - Sg - Sw
NTG = Net Sand/Gross Sand
Reservoir | Porosity @ | Sw | Sg So NTG
Horizon1 | 0.28 0.46 - [0.54 |0.94
Horizon 2 | 0.28 0.44 - 056 |0.95
Horizon 3 | 0.27 0.31 - 10.69 |0.86
Horizon 4 | 0.23 0.14 - (086 |0.75
Horizon 5 | 0.23 0.19 - | 081 |0.80
Horizon 6 | 0.24 0.24 | 0.40 - |1 0.75
(Gas)
Horizon 6 | 0.24 0.24 - (036 |0.75
Horizon 7 | 0.26 0.31 - [0.69 |0.79
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EFOQUATIONS
STOIIP — (6.29F GRV**NITG* & S, V/Bo

GITP — (35317 GRVFNTGT o S B

STOITP: Stock Tank Oil Initially Inn Place
GIIP: Gas Initially ITm Place

6.29: Conversion Factor from m-~ to bbl
35.31: Conversion Factor from m*> to scf
GRV: Gross Rock Volume

INT: Net To Gross

dP: Porosity

S, T Oil Saturation

S, : Gas Saturation

Bo : Formation Volume Factor (oil)

Bg : Formation Volume Factor (gas)
FUR il = STOITP Recovery Factor
FUR gas— GITP¥Recovery Factor

EFEUR: Estimmated Ultimmate Recovery
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Reserve | Constant | Volume |NTG (@ [Sg |So |Bo STOIP | GIIP |Avg. |EUR |EUR
(Bg) RF. |GAS |[OIL

bblim? | ‘000 m? Rbisth | MMBO | BCF BCF | MMBO
(Scfm) (Rolsh

Horizon 1 | 6.29 14,700 |0.94 | 0.28 054 (13  [10.14 0.35 3.54

Horizon 2 | 6.29 11,840 |0.95 | 0.28 0.5 (13  |8.53 0.35 2.99

Horizon 3 | 6.29 7121|086 [0.27 069 (13 (552 0.35 1.93

Horizon 4 | 6.29 30,360 |0.75 | 0.23 086 (13  |20.79 0.35 163

Horizon 5 | 6.29 8,520 |0.80 [0.23 081 (13 |64 0.35 245

Horizon 6 | (35.31) 30,793 |0.75 | 0.24 | 0.40 0.004 19.57 [0.70 | 13.70

(gas)

Horizon 6 | 6.29 5832 075 024 036 (13  |1.83 0.35 0.64

(oil)

Horizon 7 | 6.29 13,5520 |0.79 | 0.26 069 (13 (927 0.35 3.4

TOTAL 6319 |[19.57 1370 | 2242

* Hydrocarbon trapping mechanism is structural traps

* Amplitudes conforming to structure in all reservoirs mapped 1is

an indication of structural closure and presence of hydrocarbon

* Potential drill well locations are on the crest of the structure

with ‘DOYIN 1’ well

* Chances of prospects are low since they are only closures with

non amplitude conformity

and geology.
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