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2 INTRODUCTION
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»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 Many classes of attributes can be defined

»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,

1

(Richard, 2008)

Attributes Comment
Post-stack seismic “Traditional”
Pre-stack seismic AVO etc.

Impedances Seismic inversion
Velocities Imaging operations
Surfaces Structural interpretatic

CSEM, MT, Gravity, Aero-
magnetic

Non-seismic attributes




> AIM AND OBJECTIVES

Alm

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

*|ldentify what seismic attributes are applicable to Niger Delta offshore
Delineate subsurface depositional features using seismic attribute
analysis

-2\/erify seismic attribute analysis as a substantive tool in the study area
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.~ | GEOLOGY OF THE STUDY AREA

Modern Coastline
I~

M
m |
AFRICA
( Pre-Cretaceous
basement
NIGERIA Cretaceous & Miocene
- younger sediments

— Niger Delta . .
\ area Lower Tertiary basin
= / axis and direction of

clastic supply

\ PreieEl_ o

e
Miocene-Plioce
Pliocene-Pleistocene

Approximate coastline
positions at the designated
time

Candmnmbpwingfhiowahe Nigestiin Nofahb dNigahbaltaghtsqvagmredeiobe RS A o (Miedi fieshfrom
Whiteshand1082Hsola, 1990) 4!
=t



| GEOLOGY OF THE STUDY AREA
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\ HJ LOCATION AND AVAILABLE DATA

Available Data
1) 3D migrated pre-stacked Seismic data (SEGY)

if) Area of about 16.3 by 9.7km?2. T~

- - - | * JAY FIELD MAP
1) One Well with suites of logs
1) Check shot data
8]
.. Northem & =
**s. Delta « O
S g
.. Greater %" P z
. Ugheli s =
\_‘ C‘M.‘.A_ i 1 -
: G gy -
" 7’6-‘ .. .. E
/’V@p /d”fo/ o PORT HACOURT =
' O“" ‘,(90’2) . - ... Cét TS
255 SCOSZ/ i AMp, | =
0 {7 'Sfa/ =
% /7)'“ : ]
m-ch < 50 km -
t JAY FIELD- -~ —
4° |Nortt * 25m
6° 7° & E 0 0 SN SN 530 10000m
-~ | e [ — ]
- L _-__ v tomram
Map of Niger-Delta showing location of the Study area — — —— ——— —— —— ——

3-D Seismic data and well after loading

T T
[CCEra]

T T
T




METHODOLOGY

DATA LOADING
WORKFLOW CHART AND QA/QC

}
e __* JIDSEISMIC
DATA e g,
SYNTHETIC
SEISMOGRAM
JIDSEISMIC
WELLLOG INTERPRETATIOM
INTERPRETATION

GEMERATE
SURFACES

DEPTH ]
CONVERSION "~ |77 g

SEISMIC

AND MAPS FAULTAND ATTRIBUTE
v HORIZON MAPPING ANALYSIS
> DATA INTERGRATION
(WELL AND SEISMIC
] DATA)

LEAD IDEMTIFICATIOMN
AMD PROSPECT
RAMNKING

<€




&) METHODOLOGY

«
xurowineo TOF

A

2016

One Way Time (s)

JAY 1[TVD]
Y e s 0z o 1 — = = T | CALLCED GR_CED RESD_CED | RHOB_CED |Peoustc impsiance 1 [Refisctioncosfints | Syninetic 1 | jayhe_pstm_fuld 4|
0 - : . - . L - / 13751678 in 23.52[153 gAPl 183.92|0-cocemm sooeeoneo | 1.8573 glomd 28820 [aziasaieesm 112zaie 0,04 0.05]
Cdlotil Col NEUSS CED
2000 S~ [1683.5] [CALEED 1264 | [GR_CED 96,64 |[RESD_CED 1567 | NEUSS_CED 0.387 Jmpedance 1 7.263.06 Jon coefciens 1 Nl
\ Fm Base (0 Y |RH:>B_I,ED;¢375
4000 3 | 4| || | JE | [e————ppepepey
1800 1 =
£ 6000 \\ E
= Iz
s 8000 \ 25:0 l 'y i
2 g -
a 10000 \ 5 |5_
Ay
12000 — 53
14000 ECE 3
16000 L =
y =-508.71x3 + 5349.6x2 + 3226.3x + 412.84 26500 ';u.r T
e Checkshot —— Poly. (Checkshot) R? = 0.9998 k3
£
Plot of checkshot data used as the Time-Depth 20 4 Eﬂgﬁ 7
relationship Sand 1 i
3000 4 g_ FE ;—-;:—i
Sand 2 { E%& e
3200 3 a .{EI- | I
E 3
Sand 3 400 - ; i r
] = |5
Sand 4 ! LT =
3600 |
(- B i
| ¥
3800 4 ‘
4000 : ._F _____
Well to seismic tie section: Track 5to 8 is the Al, L b .?‘
RC, Synthetic and Seismic section respectively o .




>

MOUNTAIN TC
NIVERSIT
-y 5

«
rowiaco TORAS"
o o

METHODOLOGY

s1ec00 w2000

]L

X eT4e &g %77
IL 22238 22238 22238 22238 22238 22238 22238 22238 22238 g
XL 9664 9704 9743 9783 9822 98861 9901 9940 9930 i
1 1 h7d 1 T 1 1 1 1

nanoo0

300

000

XLine 9507
XLime 9744 XLine 9307
22238 22238 22238 22238
9743 9783 §822 9861

1

| JAY FIELD MAP

Nov. 23-27
2016

w000

10km,
22238 22238 22238
9901 9940 9980

s =—— ——=— Pay zone rggiqn
— _  — — from wells with

—2000— poor to fair quality

seismic data

4500

-5000

-5500

-5000

Inline 22238 showing good reflection
patterns near surface and poor patterns at
21to 6 secs

00—

00—

00

-2500

-3000

Inline 22238 showing good mapped faults and horizons







Continuity of horizonis less pronounced

(a) Default Seismicattribute display

Continuity of horizon is more pronounced

o
Nov. 23 - 27,
2016

=
(%0)




¥ RESULTS AND DISCUSSION

[ &
JAY 1 [TVD]
TVD |6.TEALl CED 23.52|1.53GR CED 183.52 |019RESD CED 3993 49-005NEUSS CED  089(-0.10WSH CED  1.10[-0049FWT CED 1.0954 | jyfield psim Rulld 44
1:4739 CAIE_II_CED 8.45 GR_|CED 87.22 RESDi_CED 5.10 [LERHOB CED 288|  vSH_CED 0.39 SWT_CIED 0.7518
Sand 105 E:Sr - NEUSE_CED 026 R S S d—"Sand 1
B E Al RHOB_CED 2.35.F i L
I EIESE =k _
SR | i 5 ==L Calculated Petrophysical Parameters for
E:" ; === Reservoirs in Well Jay 1
3100 l % Eg ________ . .
Sand 2615 fﬁ Fi_ : g%_-ﬁ IS .o, Reservoir | Porosity Sw Sy =(1-S,,) NTG
- o == e B SAND 1 0.26 0.34 0.66 0.54
3200 : :{ 1
e e ~== SAND2 = 0.24 | 0.28 0.71 0.73
| = SAND3 = 0.22 0.31 0.69 0.58
3300 = =
-1 Eg = SAND 4 0.21 0.28 0.72 0.91
= =
Sand 313255 Ef_ E::;‘:‘ Sand 3
t - :f-:
I‘ jiﬁ- e
3500 x _‘ 5
Sand 4 i =3 el % | — Sand 4
2L i | ?

Identified hydrocarbon bearing reservoirs from the well log interpretation




¥ RESULT AND DISCUSSION

L, . ' Seismic default
Spectral Decomposition Similarity

=
Cn



¥ RESULT AND DISCUSSION

Mw‘(/

Spectral Decomposition Analysis

#9 Amplitude Spectrum for Jay reBricked ? S
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¥ RESULT AND DISCUSSION
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on Sand 1 ako supported by struchures

Better defined High Amplitude svent —
arcund Well Jay 1

Qulr Seismic Du;vltg

i, . Spectral Decomposition Display
Default Seismic and Spectrgl:'Decomposition
attribute display on time slice at 2182ms (Sand 1)




ov. 23 -
2016

an

. — - L — .
Defanle Seismic Display / -

2292ms (Sana ¢2) —

y
Orther region with similar amplitude anomaby
on Sand 2 also supported by stroctures

Better defined High Smplitude svent
around Well Jay 1

Specoral Decomposition Display

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




¥ RESULTS AND DISCUSSION

xurowRRED TR

2296ms (Sand 2)

Other region with similar amplitude snomsby
on Sand 2 ako supported by structures

Better defined High Amplitude svent

24

-1z

Defaulr Seismic Display Pt

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



4 .
ah“m““_‘“,,g EXCEL

i3ac
Otheer region with similar stiribute
anomaly on 5and 3 also supported
by structures

Better defined Snomalous svent
around Well Jay 1

e

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

N
Ui



¥ RESULTS AND DISCUSSION

2408 (Sand 3)

Orther region with similar attribute
«" anomaly on Sand 3 also supported
~ by structures

Better defined Anomalous swent
arcund Well Jay 1

ics

2z Spectral Decomposition Display

i

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



/. RESULTS AND DISCUSSION

- '
N ot
ur

Nov. 23 - 27,
2016

812000 816000 820000 824000 828000 832000 836000
L L L L L I L L L L

5 Sand 1 .
g ] L3
S ]
g ]
2 g
o o
= 2
g ] =
E g
@ = 812000 B18000 820000 E24000 228000 832000 EIR000
PR TSNS WU W - - -, U, - - -, -, " - Fa— | I E—— | FRFEEFEEN EEFE——
D . 21 Sand 1
=] = ol =
R Lz &1 . 2
) g =] i \ =
| O
g} 2 =! Other prospective 2
o o 2] L
= (=] = o
E S =9 . . =
' Traps (provided it '
_ .| closes outside the:
2] Elevation time [ms] g =1 ex|st | &
8 -2080.00 g =) I E
-2100.00 31 SUrvey region =
-2120.00 = L=
-2140.00 b
-2160.00 1 | = !
= -2180.00 2 i L - |
] -2200.00 L 4 = |
5 222000 £ o] \ Fault assisted and
2240.00 2] o\ =
— 1§ 2> dependent closure:
\ 0 2000 4000 6000 aooo 10000m 1 f o
e —— & |
1:152588 1 "@ r
812000 816000 820000 824000 828000 832000 836000 ] W, -
2 | < ; |2
=] Elevation depth [m] | .=
=4 -2790.00 =
] 252000 |
-2850.00
-2880.00
| -2910.00 !
2 ) -2940.00 | =
=R -2870.00 ra
= ] -3000.00 |8
0 2000 4000 6000 8OO0 10000m |

27 —Tr

R : R R R
B12000 B16000 B20000 E24000 SIE000 BE2000 B3E000



¥/ RESULTS AND DISCUSSION




RESULTS AND DISCUSSION

3-D view Cross section of nzapped reservoir thickuess model




RESULTS AND DISCUSSION

Collapsed crest structure

Growth Fault

Antithetic Fault

S N
% : Growth faujts
ntithetic fault .
N Colapsed cres/f vyt V7

Douyst and
Collapsed crest structure -

vvvvvvvvvvv

(%)
=



/. RESULTS AND DISCUSSION

> Rank| Prospect Remarks AtisToute
Anomaly
1 [Prospect 7 Fault assisted closure Present Low
Table 4.10 Estimated Reserves and 2 |Prospect 5 Fault assisted closure Absent Low
pankingjingay field 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
Prospect 8| Provided closure exists outside the survey area Partial High
Prospect 6] Provided closure exists outside the survey area Absent High

........

Juxtaposed Attribute and Depth Map
generalised for Jay field in order to integrate
attribute supported structures in Prospect
Ranking
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2 CONCLUSION
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sSimilarity attribute have helped in mapping fault

sSpectral decomposition and Energy attribute:

v improving reflection pattern

v' anomalous amplitude that may be associated to hydrocarbon accumulation

=The hydrocarbon bearing reservoirs are with:

v’ average porosity range of 21 to 26%,

v’ average hydrocarbon saturation range of 66 to 72%,

v thickness range of 24 to 114m

v’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

33



¥ ACKNOWLEDGEMENT

KupOWRRED

« Mountain Top University
« Chevron, NNPC, DPR and NAPIMS for the data
 Schlumberger for providing the Petrel® software.

« Danvic Concept & dGB Earth Sciences for the OpenDTect.

Partners

p& NIGERIA HYDROI
P ,fl! !iﬂ. * SERVICES AGEN(

FEDERAL MINISTRY OF WATER RES
Water Resources Data for Sustainable Devel

nable Developr
Nigerian Hydrological servic

2~ R 2 e Departmeni of Geology,
Armnrmv'y C«'mg??ss The Nigerian Mining University
Nov. 23 - 27 and Geosciences Society. of Nigerian Geological Survey Agency

2015 Ibadan.

34



Rivers

OPort Harcourt

3
)

A,

N R e

4

L S W

\
!

:
—

US Dept of State Geographer
©2013:Google

Slanld Googl

Data SIO; NOAATU'S: Navy. NGA, GEBCO




