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1-Intruduction

The study area of Shahre-Babak is a part of the Urmia Dokhtar magmatic arc (UMDA). The extent of the study
area is about 1977 km2, which is located in the eastern part of Kerman province and approximately 170
kilometers far from Kerman city. The study area is on the 1:100,000 geology map of Shahre Babak, a high-
potential area for porphyry copper mineralization.

2- Materials and methods

Predictive maps include nine layers of lithology information, lineaments, copper geochemical signature,
multivariate signature anomaly resulting from the factor analysis (factor 1), aeromagnetic data (reduction to
pole), digital elevation model elevation, argillic alteration, phyllic alteration, and iron oxide alteration. (Gossan
zone). To extract the lithological layer of the study area, the Shahre Babak geology map, which the Geological
Survey of Iran prepared, was used. The units extracted from the geological map of Shahre-Babak include sub-
volcanic intrusive units, which are a suitable source for porphyry copper mineralization.

Lineaments are another effective parameter in porphyry copper mineralization. The effect of lineaments in
porphyry copper mineralization has been investigated by various authors (Sillitoe, 1972, 1997; Skewes and
Stern, 1994). The faults show high tectonic activity and provide crushed zones suitable for porphyry copper
mineralization. These places can be suitable locations for the penetration of mineralized fluids and
mineralization; Therefore, they can be considered suitable keys for recognizing and exploring mineral deposits.
Therefore, studying the fractured zones and comparing the map of geochemical anomalies with the density
map of lineaments can help evaluate the anomalies.

The third layer used in finding high porphyry copper mineralization is the aeromagnetic data of Shahre-
Babak, surveyed by the Atomic Energy Organization in 1977 with a line spacing of 500 meters and a height
of 120 meters.

In regional exploration, stream sediment geochemistry is one of the steps to identify promising
mineralization areas. One of the points in stream sediment geochemistry is evaluating the representativeness
of a sample to predict the type of mineralization. In order to identify the promising areas of a specific type of
mineralization, the best combination of trace elements should be identified, and multivariate analysis should
be used to achieve this goal.
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3- Adaptive Nero fuzzy method

The combination of fuzzy logic and neural network methods was first proposed by Jang (1993). The combined
method of the fuzzy neural network, as its name suggests, combines two methods of neural network (data-
oriented) and fuzzy logic (knowledge-oriented) in potential mineral modeling. Therefore, this method can also
be called a knowledge-based neural network (Porwal et al., 2004). It uses a fuzzy inference system to form a
matrix of eigenvectors at the input of the neural network. Therefore, the fundamental difference between the
fuzzy and neural network methods is how to form the eigenvectors matrix.

4- Results and discussion

In order to train the model resulting from the adaptive neural fuzzy network in this research, two series of data
are needed:

The deposit points, which include 38 points, are mineralized in the study area of the Shahre-Babak area.
Therefore, these points entered the training model with index number one.

Thirty-eight non-deposit points were obtained using the point pattern analysis method, which was entered
into the Adaptive Nero fuzzy network training model by the index of number zero.

5- Conclusion

In this research, the adaptive Nero fuzzy method has been used in producing the potential porphyry model in
the study area of Share- Babak. In this regard, nine exploratory criteria of subvolcanic units related to porphyry
copper mineralization, faults, the geochemical signature of the copper element, the geochemical signature of
multivariate analysis (factor 1), aeromagnetic data, argillic alteration, phyllic alteration, Iron oxide alteration
and DEM layer were used. Firstly, the mentioned layers were converted into a raster file and then transformed
to the scale using fuzzy transformations.

Next, information about 38 mineralization points and 38 non-mineralization points was extracted from the
prepared data. Then, non-mineralization points were extracted using the point pattern analysis method. Finally,
the prepared training points were entered into MATLAB software with one index for mineralization points and
zero for non-mineralization points. After the training, the training model produced was implemented on the
data of the study area, and the final model was drawn out in the ArcGis software environment.
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Figure 15. The results obtained for ANFIS, respectively for the training and testing samples.

Al- Error histogram for training data a2- Error histogram for testing data b1- Comparison between estimated and
actual data for training data b2- Comparison between estimated and actual data for testing data C1- Training data

error C2- Testing data error
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