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ABSTRACT : Jalalpur, the area under study, falls in Cachar, which in turn, is a part of the Assam-Arakan Fold Belt and
geographically situated in the northeastern part of India. Cachar area is traversed by long narrow anticlines and broad synclines in
an almost N-S trend that swings northeastward towards the northern margin. Moreover, several tectonic movements giving rise to

a number of thrusts and folds influence the area. Seismic exploration in complex terrains such as thrust belts and complex tectonic
regimes is often a challenge to both acquisition and processing especially in the absence of a geological model. Exploration in such
areas often requires a re-look in the existing data after reprocessing, performed with the aim to exploit the signal content to the
maximum extent possible, with the help of new technology and wider experience. This leads to generation of conceptual subsurface
model of the area. As a further step of exploration in the area, the conceptual subsurface model, derived from reprocessing of the
earlier data, was subjected to ray-tracing and synthetic shot gathers were generated on a profile of 27 KM. Different acquisition

geometries were extracted from the synthetic shots and the resulting stack and migrated section were analyzed to arrive at optimum
acquisition geometry, constrained by available resources and geographical boundary, so as to capture the reflection signal to the
maximum extent. Subsequently, data was acquired in the same area with suggested geometry and the processed section indicates the
better seismic imaging for a meaningful understanding of the subsurface. Thus, the study aims to capture the entire saga of value
addition through integrated approach.

INTRODUCTION

Seismic exploration in complex terrain such as thrust
belts and complex tectonic regimes are hampered by several
factors leading to poor quality data. The factors often are
rapid variation in near surface geology, tectonic complexity,
poor receiver coupling in hard-rock surface, shot hole drilling
difficulty and wave field scattering. PSDM may be one of the
processing approaches for true sub-surface imaging in complex
areas. However, it tends to be inapplicable when the S/N ratio
of the field data is low; thus a robust processing sequence
appropriate to the data of Jalalpur area in Cachar was adopted
for getting meaningful subsurface information.

This project started with the re-processing of line A
(Figure 3). A geological model was prepared based on the re-
processed section and other inputs. This model was subjected
to ray tracing with different field geometries for finalization of
acquisition parameters with available resources and culminated
in the processing of thus acquired data.

GEOLOGY OF THE AREA

Jalalpur, the area under study, falls in Cachar, which
in turn, is a part of the Assam-Arakan Fold Belt and

Figure 1: Map showing the area of study.

geographically situated in the Northeastern part of India
(Figure 1).

Cachar area is traversed by long narrow anticlines
and broad synclines in an almost N-S trend that swings
Northeastward towards the northern margin (Chander Mohan
et al,2001). Moreover, the area is influenced by three tectonic
movements in E-W, NE-SW, N-S directions giving rise to a
number of thrusts and folds (Figure 2).
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Figure 2 : Geological map of the area.

Figure 3 : Location map of Jalalpur area

Figure  4 :  Comparision between basic processed & reprocessed section- line A.

DISCUSSION ON PROCESSING SEQUENCE

Line A was acquired with 48 fold, 20m Group Interval
(GI) and 200/400m near offset (NOFF). Figure 4 A shows the
basic processed migrated section of Line A and no geological
model could be prepared on the basis of this section. For
carrying out the work the reprocessing of Line A was
undertaken with the objective to bring out more continuity at

structural part between 1000-1100ms (TWT) in the absence of
any geological model. After reprocessing of Line A the
objective of structural continuity could not be ascertained
but instead of that, two thrusts have clearly been imaged as
shown in Figure 4 B.  Figure 4 shows the comparison between
two sections.

Thus reprocessing of Line A has forced a re-look in
the subsurface geology. On the basis of the results of this
reprocessed section and other geological information a
geological model was generated in the area of study as shown
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in Figure 5. Subsequently this model was subjected to ray-
tracing for finalization of acquisition geometry. Initially 120
channel symmetric split-spread geometry with 20m GI and SI
was used for ray tracing, keeping in mind the maximum dip of
the area and depth of interest. Figure 6 shows the stack section
generated from ray tracing after performing CDP sorting and
Velocity analysis with the said geometry. But for data
acquisition purpose, 96 channel end-on geometry with 25m
GI and SI and 400m NOFF was adopted within the available
resources. Figure 7 shows the synthetic stack section with
the adopted geometry. Subsequently the seismic data was
acquired in the area with the geometry shown in Figure 8. For
study purpose, two dip lines B & C (Figure 3) were selected
which are parallel to line A and on the western and eastern
side of it respectively. These two lines were processed in the
light of model information. The processing sequence applied
to the data is shown in Figure 13. Instead of describing each
step, we shall discuss some important steps.

Figure 5 : Geological model of the area

Figure 6. Synthetic stack with (120 + 120) symmetric split spread

Figure 7 : Synthetic stack with 96# endon spread ‘the adopted
geometry’

Figure 8 : Adopted shooting geometry

PRE-ANALYSIS AND CONDITIONING PHASE

Shown in Figure 9a and 10a are shot records with 96
channel. Both the records show two types of dominant
coherent noise events. One is parallel to first-break and seen
in all the offsets. F-K filter in receiver domain has been able to
eliminate such noise and bring out the shallow events. The
other noise obscuring the deeper events are dispersive, low
frequency and high amplitude in nature and confined to near
offsets. This noise may be associated with the ground-roll
energy. The time-variant spectral whitening followed by band-
pass filter eliminates that low frequency noise as suggested
by Yilmaz et al., 2001. Thus the conditioning sequence of F-K
filter and TVSW followed by BP filter is able to attain the
desired broad and flat spectrum within the pass band (Figure
9b and 10b). Thus the coherent linear noise that dominates
the shot gather does not stand out in the conditioned gather.

VELOCITY ANALYSIS PHASE

Picking of velocity through velocity spectrum in this
area is another challenge. Coherency based velocity picking
from the velocity spectra of super-gathers consisting of 11
cmp-gathers are used for reliable velocity picking in this study.
Model based velocity analysis along with CVST has improved
considerably the confidence in velocity picking along the lines.



261

Seismic Exploration In Jalalpur, Cachar

Figure 9a : Raw  shot  gather Fig. 9b : Conditioned shot gather

Figure 10a : Raw  shot  gather Figure 10b : Conditioned shot gather
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REMOVAL OF STATIC TIME SHIFT

The static corrections supplied by the acquisition
party were used for preliminary time shift. Though calculation
of first break refraction static was attempted but picking of
first break was not possible in the zone where the  S/N ratio is
low and therefore discarded.

Residual time shifts were corrected by surface
consistent residual statics computed on NMO-corrected cmp-
gathers. These were calculated along the line after defining
dips in a space-variant manner, depending on the geological
model and visual inspection of the stack of the previous steps.

QUALITY CONTROL EFFORTS

 Since the raw data had low S/N ratio, the possibility
of creation of a false event introduced by processing artifacts
or by enhancement of a particular noise could not be ruled
out. The parameter of multi-channel operation of  F-K filter,
which improved the condition of the shot gather to a great
extent (thus increasing the continuity of the events) was
chosen with great care and its performance was closely
monitored with the help of F-K spectrum along the lines so
that no false event got created. The output of every step is
compared with that of the earlier step to make sure that nothing
drastic happened. Moreover, no attempt has been made to
force coherency.

The two Lines B and C were processed with the
processing steps discussed above and with the processing
sequence shown in Figure 13.

Figure 11 and 12 shows the migrated section of Lines
B and C respectively. The main thrust which is clearly imaged
in reprocessed section of line A is also imaged clearly in the
processed sections of Line B and C.

CONCLUSION

The project has four distinct stages, viz., the
reprocessing and model building phase, the ray tracing and
fixation of acquisition parameter phase, acquisition phase and
subsequent processing phase. The key factor is the constant
interaction between interpretation and processing groups as
well as the processing and acquisition groups.

Figure 11 : Processed section – line B (migration)

Figure 12 : Processed section – line C (migration)
 DEMULTIPLEXING

 REMOVAL OF NOISY TRACES BY VISUAL INSPECTION

 RECONDITIONING:  F-K FILTER IN RECEIVER DOMAIN
                                          TIME VARIANT SPECTRAL BALANCING
CMP SORTING

PREDICTIVE DECONVOLUTION

VELOCITY ANALYSIS FOR RESIDUAL STATICS

SURFACE CONSISTENT RESIDUAL STATICS ( II Pass)

DMO GATHER 

DMO VELOCITY ANALYSIS

DMO STACK

FX-DECONVOLUTION

MIGRATION

Figure13 : Processing sequence



263

Seismic Exploration In Jalalpur, Cachar

This co-operation and synergistic approach is most
crucial to add value in complex areas. The improvement in the
interpretability of the sections was brought out by the whole
processing sequence and not any particular step can be
described as key one. However the most time-demanding
phases were the preliminary analysis of data quality,
parameterization in the data-conditioning phase and checking
its validity in different portions along the lines and velocity
analysis.
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