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Introduction

Iran, as a country located in the Middle East region,
has many hydrocarbon materials, so it is important
to recognize these regions [1]. In this research, using
existing sections and three-dimensional seismic
data, the trend of faults and fractures in the Persian
Gulf of Salman field was diagnosed and interpreted.
Identifying faults is one of the important stages of
earthquake interpretation It is a diagram that is used
in building a seismic structure model [2]. Seismic
features are very useful for describing faults and
fractures in 3D seismic data volumes and measuring
the coherence of lateral changes in the waveform. In
addition, in this research, the Petrel software (2008
edition) produced by Schlumberger company was used
to extract suitable indicators for identifying faults and
fractures and interpreting seismic data.

Materials and Methods

The data used in this project were ready and collected
by an overseas company. The noises in the data have
been removed and the signal-to-noise ratio has been
improved by using Cut Low Cut=High Past, High
Cut=Low Past filters, and F-K filter. Since the studied
area is in an offshore field, this company uses the Land
Streamer method to collect data to increase the speed
and efficiency of seismic acquisitions, especially in
shallow areas, and thus reduce costs [3.,4].

The data prepared from the Salman area of the Persian
Gulf were collected by hydrophones in the form of sea
sampling. The software used in this project is Petrel
software, and the format of the prepared data is SGY.

Accepted: February/05/2023

These data are uploaded and then released to improve
the quality.

Results and Discussion

There are micro faults and normal faults in the study
area, three normal faults can be seen Inline 172 axis,
faults 2 and 3 caused the creation of a graben structure
in the research area. In the examination of the Xline843
axis, several faults can be seen, and these faults are
of the normal type. According to the investigations
carried out in the region of the anticline structure, it
was seen that there are two large normal faults above
the anticline which caused the creation of graben and
this graben structure can be seen in both the Xline and
Inline axis, the sub-faults are also created due to tensile
force. Figure 14 is a schematic view of the Xline section
of the Salman field, depicting the displacements of the
normal fault, which caused the emergence of graben
in the Salman field [5]. According to the studies of
Hosseinzadeh and Kodkhodaei, the ant tracking is an
accurate algorithm for detecting reservoir fractures.
[6], which is also found in the Salman field by applying
the ant-tracking indicator. Conjugate fractures with a
steep slope were seen, which is a characteristic of the
extensional tectonic regime.

According to the studies of Lotfi et.al(2016), due to
the sensitivity of the parameters of the ant tracking
algorithm alone, it is not able to detect faults, therefore,
in this study, when the combination of two variance
indicators and smoothing is used, the detection of fault
structures It has become simpler and it is possible to see
the structures in the region, meaning a normal fault [7].
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Conclusions

Since the accumulation of hydrocarbon materials such
as oil and gas can be more present in folds and faults,
seismic data is of special importance in detecting oil
and gas due to its significant penetration depth. There
are five exploratory wells in the Salman field, since the
manual interpretation of the fault is a time-consuming
task, one of the ways to identify the faults is the use
of seismic data methods, similar to the use of markers
in the present area. In this research, the combination
of seismic indicators was used to identify faults and
fractures, and it was also tried to smooth the faults
and fractures in terms of position and geometry by
some important seismic indicators such as the seismic
indicator. Slope, variance, and ant tracking indicators
should be identified. As a result, by using Petrel
software and the seismic, the existence of graben in the
region as well as faults and fractures at different stages
were interpreted from seismic data. It should be kept
in mind that the mentioned research aims to identify
the characteristics of the target in time and horizon.
According to the obtained interpretations, the existence
of two normal faults was interpreted as having caused
the emergence of a graben in the study area. Using
the new feature of Ant Tracking helps the geologist
a lot in fault interpretation. The ant tracking method
has detected conjugate fractures with a steep slope,
which are indicators of areas with a tensile tectonic
regime. The geological knowledge of the area and the
experience of the interpreter related to this useful tool
will significantly save time during the interpretation
work, and according to the interpretations, it was
observed that the seismic indicators, especially the ant
tracking seismic indicator is not able alone to correctly
detect faults and fractures. To improve the results
obtained and increase the accuracy of the operation,
in this research, a hybrid method was used to improve
the situation, by combining the ant algorithm with
variance indicators and smoothing, it is possible to
identify faults and geological structure.
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