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Introduction

Seismic facies reflect geological facies and structural
features in seismic data. There are different methods
for identification of seismic facies using seismic data.
These methods can be based on waveform analysis or
seismic attributes [1-3]. Seismic data have been used
by many researchers to identify seismic facies and
important reservoir parameters using multiattribute
analyses [4-8]. the data obtained from core and the
well logs provide little information about the changes
in the properties of the reservoir and this information
is also limited to the areas adjacent to the well, but
the 3D seismic data despite the vertical resolution is
less than well logs cover a wide range of distances
between wells; therefore, it can play an important
role in describing the complexities of the reservoir. In
this study, by simultaneously using 3D seismic data
(seismic attributes) and petrophysical rock types at the
location of wells, lateral changes of rock type in the
Asmari reservoir of Ramshir field can be determined.

Methodology

Ramshir oilfield is one of the oilfields in southwest of
Iran, which is located about 80 km southeast of Ahvaz,
adjacent to Marun, Aghajari, Rag Sefid and Shadegan
fields. Asmari reservoir in this field is divided into 8
reservoir zones with a thickness of about 400 meters.
In addition, it is mostly composed of carbonate and
to some extent siliciclastic rocks. In this study, 3D
seismic data Ramshir field along with core and log
data belonging to 24 wells in this field were used. In

Accepted: June/13/2020

order to achieve the best facies model, according to
the available data, different unsupervised classification
algorithms were assessed [9-11], methods used
for classifying of the seismic facies in the Asmari
reservoir in Ramshir field to get the best result. Among
various methods used, the neural network algorithm
gave a better result and showed a logical distribution
of the seismic facies in the Asmari reservoir. Our goal
is to determine the seismic facies that are related to the
electrofacies which are extracted from the well data.
The results showed that the proposed method, based
on neural networks, in the Asmari reservoir of the
Ramshir field has been able to differentiate limestone,
dolomite and sandstone lithology.

Discussion and Results

Because seismic facies contain a series of numerical/
color codes, therefore it does not have any geological
or petrophysical implications. In this study, for
preparation of clustering, the neural network method
was applied in order to make the clusters meaningful
in terms of geology and petrophysics. Therefore, these
outputs require further interpretation to determine
which cluster or class may correspond to which well
log facies. The rock types can be expanded to three
dimensions to an acceptable level. It is possible to have
seismic and well data in those places. Furthermore, in
this study, rock types were divided into five distinct
categories with specific geological and reservoir
characteristics using well data and Geology software.
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Principal Component Analysis (PCA) is a method for
the simultaneous analysis of several variables (here
seismic attribute). This method reduces the number of
variables need to determine seismic facies by reducing
additional data [12-16]. After analyzing the main
components and selecting the three main components
of seismic attributes, including dominant frequency,
envelope derivative and acoustic impedance, clustering
was performed by k-mean method. The k-mean
classification method is a statistical algorithm, usually
used as a starting point for more complex algorithms
[17-21]. Based on the k-mean classification method,
three main clusters including sandstone (cluster one),
limestone (cluster two) and dolomite (cluster three)
were recognized. Then classification was performed
with three seismic facies, and other parameters
were tested accordingly. Based on our results, it
was determined that the obtained model, based on
the three facies, is in acceptable agreement with the
existing geology of the area, and the changes of the
three clusters of sandstone, limestone and dolomite are
visible in it.

Conclusions

In this study, unsupervised seismic facies analysis
was performed for the Asmari reservoir in the
Ramshir field. Based on the obtained results, a good
relationship is observed between seismic facies and
electrofacies. Thus, the seismic facies of one, two and
three are equivalent to the electrofacies of one (sand),
two (limestone) and three (dolomite) respectively.
The results show that in zone one, dolomite facies
is dominant, and show a uniform distribution, zone
2 is dominated by siliciclastic (sand and shale), and
is mainly located in the central part of this zone.
Finally, according to this study, it is shown that in
zone 3, limestone and siliciclastic (shale) and in
zone 4, siliciclastic and dolomite with non-uniform
distribution are predominant.
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