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INTRODUCTION

Many classes of attributes can be defined 

(Richard, 2008)

Richard 2008, defined Seismic Attributes as all the information obtained from seismic data,

either by direct measurements or by logical or experience based reasoning

Seismic attributes are the quantities that are measured, computed or implied from the

seismic data

Seismic attributes: Introduction in the early 1970’s

3D seismic techniques and associated technologies

Introduction of seismic sequence attributes,

Coherence technology in mid 1990’s,

Spectral decomposition in late 1990’s

Introduction of 3D visualization techniques,



AIM AND OBJECTIVES
Aim

This study aims at generating the structural model and carry out

seismic attribute analysis on Jay field in order to enhance prospect

evaluation, improve analysis and reduce risk, Offshore Niger Delta .

Objectives

The objectives of this study include:

•Generate structural model of the field and its significance

•Identify what seismic attributes are applicable to Niger Delta offshore

•Delineate subsurface depositional features using seismic attribute

analysis

•Verify seismic attribute analysis as a substantive tool in the study area



GEOLOGY OF THE STUDY AREA

Stratigraphic column showing the three formation of the Niger Delta (Modified from Channon and 
Naylor (1989) and Doust and Omotsola (1990))



Index map of Africa and Nigeria; Niger Delta showing the various depobelts (Modified from 
Doust and Omatsola, 1990)

GEOLOGY OF THE STUDY AREA

Cartoon showing how the coastline of the Niger Delta has prograded since 35Ma. (Modified from 
Whiteman (1982)) 



GEOLOGY OF THE STUDY AREA

Examples of Niger Delta oil field structures and associated trap types (Modified from Doust

and Omatsola, 1990 and Stacher, 1995)



Seismic Data Displayed as wiggleWiggle Display : Positive shaded red & negative black

BASIC CONCEPT: SEISMIC ATTRIBUTES

Bitmap Seismic Attribute Display
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BASIC CONCEPT: SEISMIC ATTRIBUTES



LOCATION AND AVAILABLE DATA

Available Data

i) 3D migrated pre-stacked Seismic data (SEGY)

ii) Area of about 16.3 by 9.7km2.

ii) One Well with suites of logs

iii) Check shot data

Map of Niger-Delta showing location of the Study area
3-D Seismic data and well after loading

JAY FIELD



METHODOLOGY



Plot of checkshot data used as the Time-Depth 

relationship

Well to seismic tie section: Track 5 to 8 is the AI, 

RC, Synthetic and Seismic section respectively

y = -508.71x3 + 5349.6x2 + 3226.3x + 412.84
R² = 0.9998
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Pay zone region 
from wells with 
poor to fair quality 
seismic data

Inline 22238 showing good reflection 

patterns near surface and poor patterns at 

2 to 6 secs

Seabed

Sand 2

Sand 4

Sand 3

Sand 1

Inline 22238 showing good mapped faults and horizons

METHODOLOGY
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RESULTS AND DISCUSSION

Identified hydrocarbon bearing reservoirs from the well log interpretation

Reservoir Porosity Sw Sh =(1-Sw) NTG

SAND 1 0.26 0.34 0.66 0.54

SAND 2 0.24 0.28 0.71 0.73

SAND 3 0.22 0.31 0.69 0.58

SAND 4 0.21 0.28 0.72 0.91

Calculated Petrophysical Parameters for 

Reservoirs in Well Jay 1



RESULT AND DISCUSSION



?
RESULT AND DISCUSSION

Spectral Decomposition Analysis



RESULT AND DISCUSSION

15Hz 30Hz 50Hz

2182ms (Sand 1)

Sand 1 
(2182ms)

Central 
Frequency (Hz) 5 15 25 30 40 50 60 75

Amplitude 92 245 276 238 170 78 65 39



RESULTS AND DISCUSSION

2296ms (Sand 2)

15Hz 30Hz 50Hz

Sand 2
Central Frequency (Hz) 5 15 25 30 40 50 60 75

2296ms 65 177 272 180 101 56 23 14



RESULTS AND DISCUSSION
2404 (Sand 3)

15Hz 30Hz 50Hz

Sand 3
Central Frequency (Hz) 5 15 25 30 40 50 60 75

2404ms 67 99 188 164 80 59 28 21



RESULTS AND DISCUSSION
2408 (Sand 3)

15Hz 30Hz 50Hz

Sand 3
Central Frequency (Hz) 5 15 25 30 40 50 60 75

2408ms 68.8 80 125 116 83 55.9 31.3 17



RESULT AND DISCUSSION

≈24Hz



RESULT AND DISCUSSION

Default Seismic and Spectral Decomposition 
attribute display on time slice at 2182ms (Sand 1)



RESULTS AND DISCUSSION

Default Seismic and Spectral Decomposition attribute display on time slice at 2292ms (Sand 2)

2292ms (Sand 2)



RESULTS AND DISCUSSION

Default Seismic and Spectral Decomposition attribute display on time slice at 2296ms (Sand 2)

2296ms (Sand 2)



RESULTS AND DISCUSSION

Default Seismic and Spectral Decomposition attribute display on time slice at 2404 (Sand 3)

2404 (Sand 3)



RESULTS AND DISCUSSION

Default Seismic and Spectral Decomposition attribute display on time slice at 2408 (Sand 3)

2408 (Sand 3)



RESULTS AND DISCUSSION

JAY 1

JAY 1

exists

closure
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RESULTS AND DISCUSSION
Rank Prospect Remarks

Attribute 

Anomaly
Risk

1 Prospect 7 Fault assisted closure Present Low

2 Prospect 5 Fault assisted closure Absent Low

3 Prospect 9 Fault dependent closure Present Medium

4 Prospect 4 Fault dependent closure Partial Medium

5 Prospect 2 Provided closure exists outside the survey area Present High

6 Prospect 3 Provided closure exists outside the survey area Partial High

7 Prospect 1 Provided closure exists outside the survey area Partial High

8 Prospect 8 Provided closure exists outside the survey area Partial High

9 Prospect 6 Provided closure exists outside the survey area Absent High

Table 4.10 Estimated Reserves and 

Ranking in Jay field

Juxtaposed Attribute and Depth Map 
generalised for Jay field in order to integrate 
attribute supported structures in Prospect 
Ranking



CONCLUSION
Similarity attribute have helped in mapping fault
Spectral decomposition and Energy attribute:
 improving reflection pattern 
 anomalous amplitude that may be associated to hydrocarbon accumulation

The hydrocarbon bearing reservoirs are with:
 average porosity range of 21 to 26%,
 average hydrocarbon saturation range of 66 to 72%,
 thickness range of 24 to 114m 
and net to gross range of 0.54 to 0.91. 
The traps mapped are structural with fault assisted and dependent closures.  

Seismic attributes such as Spectral decomposition, Energy and Similarity may be used to

improve reflection pattern in poor to good seismic data Offshore Niger Delta.

Spectral Analysis should be carried out on data sets before making deductions on Spectral

Decomposition Attribute

Attribute analysis should be integrated in reservoir modelling and ranking of prospects
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