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FIELD
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_ ABSTRACT
Interpretation af the wo-dimensional (2-D) seismic survey-of the Igbokoda Jield was
corried out on elghleen (18) selsmic lines (9 aip and @ strike sections), The interpretation was done
runtually to generate a depth structure map, which.imalves the use of @ time steip and the
corversion of the time from the check shot survey io depth {in feet). Two: main horizons were
carried i timed-looped, and tied to obtain the look of the subsuijace.
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INTRODUCTION ! .

Two-dimensional (2-D) seismic survey and interpretation was the dominant configuration
mode in the exploration and exploitation environments before the advent of full-scale 3-D seismic
survey and interpretation. Jonah (2000), quoting Coffeen (1986). pointed out that 2-D seismic
surveys were conducted along a saries. of (usually) straight lines, as contrasted to 3-D seismic
surveys that' were conducted along densely-packed (closely-spaced) grids and bins. He further
ramarked that in the decades preceding the advent. of interactive  inferpretation supported on
powerfiil graphics-based machines, the interpretation of 2-D seismic dataset was done much in the
conventional manner, with people making pencil marks on sections, reading the reflection times of
these marks, plotting the times on maps, and contouring the maps all by hand. This procedure was
sufficient for small 2-D dataset but was extremely tasking for & regular 3-D dataset and near
impossible for a large 3-D dataset. The 2-D seismic section is, in reality, 2 cross-section of the 3-D
seismic wavefield. It contains signals coming from all directions, including out of the plane of the
profile, although the: Ixtter is usually assumed to be part of the signals that come from the plane of
the profile itself  Akhough. out-of-plane reflactions .are. often recognizable by the experienced
seismic interpreter, a well-known problem.is that of out-of-plane signals that give rise to misties of
2-D migrated sections from & survey. loa grided survey, problem of mistie can arise if regults of
measurements along any two given profiles {or grid lines) do not tally. at point of imersection of the
profiles. The interpretation of 2-D seigmic dataset is the bedrock upon which the interactive 3-D
workstation is built. Whereas for a 3-D seismic dataset interpretation exercise, large amount of data
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INTERFRETATION OF IGROKODA FIELD DATA

The procedurss adopted for this interpretation exercise are discussed in this section.
Seismic data recorded on Igbokoda field were provided by Mobil Producing Unlimited Lagos.
Seismic Data Generation

Awrgun-based seismic survey was used for the generation of seismic data and this was used
to establish the relationship between the seismic data {in time) and well data {in depth). The
geclopical section was assumed to mubti-lavered earmh, with petrophysical parameters fairly
constant zlong the horizontal direction but vary vertically downward.
Step- By- Step Process of Interpretation

[n illustrating the procedure for making subsurface maps using seismic data, a defined
process of work plan was followed (Fig. 4). This process was further broken into a step sequence
showing detailed steps involved in every stage of the reflection seismic data interpretation, Though
it is laborious, it was essential for a final well-prepared map generation and prospect analysis.
[dentifying Structures to be Interpreted

Two honzons of interest (both oil-bearing) called Blue and Green were identified for
nterpretation. The identification was aided by the process of well-to-seismic matching in which
data that were gotten from a drilled borehole (or well) were justaposed with corresponding seismic
tume sections. Normally oil-beaning horizons are easily identified by the process of drilling a well
with the depth of oceurrence of these hanzons easily determined, These identified horizons and
thair depths are matched with the saismic time sections, These horizons were found to lie betwesn
& two way travel time values of 1,355 (4000ft) and 1.84s (6078ft) on the 2-D seismic sections
provided. These two sands (horizans) were recognized based on the comrelation of the seismic
section with the well log data.
Picking of Faults

On the section of imterest the faults appeared as breaks in the reflection continuity of a set
of seismic wiggles, Features that are usually indicative of faulting on seismic sections include
breaking of events, bifurcation, offset of reflection pattern or change in reflection pattem (changs
in dip angle) (Elliot, 1972). To trace and interpret these fault sections, a survey of the ssismic
section was done to determine the fault trends. A guick reconnaissance of this ssismic section
revealed at a glance the geologically complex nature of this prospect. One obvious feature of this
fault interpretation exercise was the fterative nature of the task of picking fault segments on each of
the seismic sections. Wranglv picking or emitting or wrongly assipgning fault segment would distornt
the final result of the interpretation (Jonah, 2000},
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Fig. 4: Work Process Plan
Naming Identified Structurcs.
The first step emplayed towards obitaining the infa :
msmstanﬂlupmnﬁsafdn:idingwhaiitnmm. Haorizontal, to near-horizontal surfaces and
vertical outlock of the caismic section infer differeat feptures that may nat be totally correct ot tha »
not be able to tatally observe and give correct meaning te. In every seismic R
B

the interpreter may
sadimdjﬂﬂﬂmﬁudsufﬂmﬁmﬂamprﬁmtnruh

can give a8 grologically detail of the study area without actually carrying out detail work on the
area. However, with 2 pre-knowledge, jdentification becomes easy and the faults are identified and
named. The eroskonal surfaces arc marked and all other visible structur that can be interpreted ars.
noted and marked. Fig 5 illustrates a visible Fault on a seismic section showing a change in the dip
direction of the horizon and the amplitude variation due to compaction change i sediment layers:
ac we go from tap to the battom on the study area.
Correlating The Identified Structures
The seismic section interpreted was made up of two basic lines namely, the dip lines and
the strike lines, These lmes intercepted each other at different points aleng the ghot point. The
line were noted and marked on each section. The structure marked on
ﬂ:anaxilincmﬁeewhaﬂmritnmtinuad. If the fault traced on
then the fault is then caid to correlate and it can be carried along .

servable and in most cases fhese structhires

one seciion Was then checkad on

Fig 5 is abserved on the next ling,
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as the same structure on that line and it continues to bear the same name or identity until it cannot
be seen to be visible on any other line again. In other words the observed structure was overlaid or
juxtaposed on the other structure and on the other section to show its continuity.
Selecting a Reflection Horizon

Generally, before picking a reflection horizon one must look through all carefully through
zll the sections for a place or point where the reflection 15 most clear and contineous and start there,
Seismic soctions are characterized by amplitudes that are made up black peaks and white troughs,
with a zero ¢rossing between them showing at close range the peaks and through and the zero
crossing indicated by the wvertical line (Fig.6), For the sea-floor where the continuity of the

- reflection is assured, the horizens were marked with fine colored pencils (blue for the first horizen

m the cass for this study and green for the second honzon) with a steady hand.
Timing And Tying of Looped Horizons

When picking the black and white transition (peak and trough) on each ssismic section,
checks were constantly done to ensure that the horizons being mterprated were the same as that oo
which the reflection picking was initiated, and ascertained to lie at the same intersection {where
two lines crossed). The lines running N-5 are the dip lines, and those running E-W are the strike
lines. Where they cross each other, the time and subsurface character are the same. This timing and
tying was done overlaying (juxtapasing) one line above the other and the time and honizon at the
point wers the same to show the clear continuity obtainable in the environment. Fig.7 shows the tie
al an intersection. :
Fosting

After horizon interpretation, loop-tying, and timing of the horizens ware completed, the
actual two-way travel times for the event that correspanded to the geologic herizen being mapped
were posted from the seismic section to the basemap. The same two-way travel times can be posted
for any fault surfaces being mapped (Tearpock & Bischke, 1991),
Contouring

The majority of the subsurface maps use the contour line as the vehicle to convey the
various types of subsurface data. Usually, this value is compared to some chosen reference, such as
sea level in the case of structural maps. After the posting of the two-way travel time on the
basemap and the comesponding two-way travel time for any fault surfaces, the process of
contouring the time value becomes very importart. The comtouring was done by timing the
hanzens on a particular seismic section, say line §2 — 455, On this particular seismic section, all
other sections that intersected and crossed line 82 — 455 were located at an interval of 10 shot
paints, The time at the horizon was then looked up on the check shot survey graph to determine the
corresponding depth. When all the 10 shot-point intervals on the seismic sections were properly
timed and converted to depth, the values depth were then posted to individual seismic lines on the
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basemap. The values transferred from the seismic section to the basemap were values ready for

contouring. Equally, all values carverted to depth on the fault surfaces were transferred to the
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Fig. 5: Section Showing Change in Dip Direction  Fig. 6: Typical Seismic Trace Showing
Peak Through and Zero Crossing
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basemap and this helped in the location of the fault position and dip direction on the bassmap.
After the transfer was finished, contouring was begun using as a puideline the contouring rules
Since a contour line cannct cross itself or any other contour, points of equal values only were
connected and it was ensured that the L that pass between two other lines was lower than the ane
above and higher than the ane below 25 s case may be, The process employed for converting the
values invelved looking up the depth valies corresponding to the posted time values in a time-
depth table that hss been generated from checkshot data. Figs. 8 and 9 are the contoured depth
structure map of this study area.
Geologic Cross-Section

In constructing the cross-saction across the two horizons ez the twao depth structure maps, a
section was drawn through the straight line marked A-E on the line B2-451 shown on the
contovred depth structurs map as a point slice representative of the subsurface body The points
from the depth structure map wers located on the graph sheet to show the exact point in gocordance
with the point on the structure depth map which were connected to show the fit. The twe herzon
crass section were drawn on the same graph shest to show the exact point of the formaticn
relation to depth from the seismic section and well log data. Gealagic cross sections constitute
very important geological exploration and exploftation tool and are useful in all phases of
subsurface geological studies in solving structural problems. A typical example of such an
ilustration is presented in Fig.10 for the case of a diapiric body of shale that is indicativa of
prabable prospect well gite with a estimated depth of about 6500,

DISCUSSION OF RESULT

The first objective of this interpretation exercise was to correctly identify hvdrocarbon-
Deanng sands on the dip seismic sections and also to properly follow this sand through in the strike
directions. The sands were correctly identified on the dip sections by the technique of the well-to-
seismic tie, Two major bydrocarbon- bearing horizons were identified as “Blue Horizen” and
“Green Horizan”, These two horizons show the basic requirement fos picking during the cause of
the work. Starting from seismic data generation that was pointed ot to be based on AIFgUN SUrvey,
the interpretation commenced in stepwise mode by first identifving the structures to be interpreted,
picking of faults in the identified structure, Havine done this, the identified structuras of inforest
were comrelated, timed, and loop-tied before posting. Contour maps of the hofizons of intarest were
next preduced, and finally a geolagic cross-section through the contoured horizons was produced.
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CONCLUSION

There are two reservairs (called Blue and Green horizons) in Ighokoda field. The major
and the most difficult problem was the guality of the available data for the interpretation, The prints
were very poor, thereby making certam evaluation hard and prolenging the time spent on the
seizmic section. The absence of a workstation played a big role n the fact that the process of using
a synthetic seismogram for companison was complately ruled out in this interpretation,
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