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Introduction

Nowadays, 3D seismic surveys have increased the
volume of seismic data and added to the complexity
of processing and interpretation calculations. Among
the various available geophysical technologies 3D
seismic attributes are particularly suitable for mapping
stratigraphic features. The primary purpose of seismic
interpreters is to extract more information from seismic
data and use it to interpret structural, stratigraphic,
and geological features to accurately define reservoir
models for use in drilling strategies and recyclable
reserves. One way to access such information is by
creating seismic attributes [1.3]. There are several
types of attributes, among these, an example can
be given the envelope and spectral decomposition
attributes. Envelope attribute the power of reflection
or the instantaneous amplitude is the same as that of
the envelope seismic signal. This model has a low
frequency appearance and only positive amplitudes.
The envelope is an effective highlighter or separator
that features such as bright spots, gas accumulation,
sequence boundaries, major changes in depositional
and lithological environments, thin-bed tuning effects,
discontinuities, local changes indicating faulting, the
spatial relationship in porosity and other lithological
changes [4]. The spectral decomposition attribute
shows the details of the spatial stratigraphy in the
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target area. One of the characteristics of this attribute
is that by increasing the frequency, thinner sections
can be shown and by decreasing the frequency, thicker
sections can be shown by the desired event [2].

Materials and Methods

To achieve the desired purpose, first seismic data were
loaded in Petrel software. In the next step, according
to the field studies performed on channel traps and
related sensitive attributes, appropriate attributes were
selected for comparison with each other and applied
to the loaded data. Among these, the performance
of two attribute, envelope and generalized spectral
decomposition were discussed in this study. Due to
the three-dimensionality of the data, it was possible to
view the features in horizontal (time) sections. In this
way, first the possibility of channel traps existence and
their interpretation was done on horizontal sections
and then in cross sections of inline and cross-line, the
cross-sectional image of these channels was observed
and interpreted. Furthermore, by combining the results
of the analysis of rock facies of Shurije Formation
with seismic attributes, the river channels of Shurije
Formation were revealed with better accuracy.

Results and Discussion
In this Research, three meandering channels in the
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seismic section were identified by generalized spectral
analysis attribute. As shown in Figure 1, this indicator
can also be used to reveal the location and geometric
shape of channels in seismic time sections of different
depths.

The envelope attribute cannot reveal the geometry of
the meandering channels. However, with this attribute,
bright points can be seen in seismic sections, especially
in seismic cross sections, which it can indicate the

Fig. 2 Horizontal section of the envelope attribute.

Deliberation and observation of microscopic sections
were also used to confirm the existence of river
channels in the Shurijeh Formation. According to the
lithological and facies characteristics of the Shourije
Formation and also the investigation of their reservoir
characteristics based on the porosity and permeability
data of the core as well as the results of petrophysical
interpretations, the channels identified using the
interpretation of seismic attributes in terms of depth
and time. They correspond to reservoir zones B and
D of Shaurije Formation. As a result, the position of
the meandering channels has been identified with
sufficient accuracy.

Petroleum Research, 2022(August-September), Vol. 32, No. 124

presence of gas in the region. Figure 2 shows the
horizontal subsurface section by the envelope attribute.
The bright spots can be seen carefully in this map.
Using the information obtained by the generalized
spectral decomposition attribute, the presence of gas
inside the meandering channels can be observed at
different depths. This issue may indicate meandering
channel traps in the study section.

Conclusions

The results showed that seismic attributes work better
to identify these channels. In this research, among
different attributes, using envelope and generalized
spectral decomposition attributes, the geometric
location of three meandering channels in the seismic
section of Shurijeh Formation was determined. In this
way, two meandering channels were detected by the
spectral analysis attribute with a frequency of 24 Hz
at a depth of 1960 m and a meandering channel with a
frequency of 27 Hz at a depth of 2000 m was detected
with different location. Since the envelope attribute is
not used to identify the geometry of stratigraphic oil
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