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1- Introduction
The study area (Mayamey) comprises four 1:100,000 geological sheets, including Forumad, Jajarm,
Davarzan, and Abbasabad. Joghatay-Sabzevar metallogenic belt, located northeast of Shahrood, hosted
many Cr, Ni, and Co deposits. The Joghatay-Sabzevar ophiolitic zone is considered a part of central Iran's
ophiolites. This ophiolite complex is the largest in North-Eastern Iran. The Sabzevar rock ophiolite units
are generally classified into two ophiolitic and non-ophiolitic groups (Soleimani and Shokri, 2016).
Chromite masses are formed in ophiolitic sequences and ultramafic rocks such as harzburgite and dunite
(Ali et al., 2020). Therefore, these lithological units and serpentine alteration can be used as an exploration
key to identifying chromites (Pournamdari & Hashim, 2014). Mineral potential modelling (MPM) is an
endeavour to reduce the search space for further surveys (Lindsay et al., 2016). The MPM is a multi-step
process that involves the (1) identification of geological processes required for the creation of mineral
deposits, (2) translation of the mappable geological processes into evidential maps, and, eventually, (3)
assignment of weights to any combination of the individual evidence layers to identify exploration targets
(Zuo et al., 2021). The purpose of this research is to identify the promising mineral areas of chromite using
evidence maps 1) host rock, 2) serpentine alteration, 3) Cr geochemical, 4) airborne magnetometer, and 5)
faults density. Finally, the type of chromite samples was determined using geochemical diagrams.

2- Material and methods

Fuzzy logic is based on the fuzzy set theory proposed by Zadeh (1965). Fuzzy logic does not use a binary
response (presence or absence of evidence as in weights of evidence) but values between 0 (not favourable)
and 1 (favourable) (Zadeh, 1965). The fuzzy model for mineral prediction is defined as a generic model: if
X is the set of evidential layers Xi (i =1,2,3, ..., n), and each layer has r classes defined as (j = 1,2,3, ...,
r), then n fuzzy sets Ai (i=1,2,3, ..., n) in X are defined as

Equation1 Ay = {(Xi,)/=Xij=Xi}, (0< pa <1)

Where mA is the membership value. When x;; is favorable to mineralization, 0.5 < mA < 1; when and
only when it cannot be determined whether xi; is favorable or unfavorable to mineralization, mA = 0.5; and
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when x;; is unfavorable to mineralization, 0 <mA < 0.5. The individual evidence layer, calculated using the
fuzzy-GAMMA approach, is multiplied by the corresponding evidence layers. Then the final prospectivity
map was generated by integrating the weighted evidential maps using Fuzzy-Gamma = 0.85 operators
(Bonham-Carter, 1994). Choosing a value of 0.85 for this study reflects the expert opinion for giving an
additive possibility value in the final prospectivity map.

This study identifies the promising areas of chromite mineralization, host rock evidence maps
(lithological), serpentine alteration resulting from remote sensing data processing, fault density,
geophysics-magnetism, and geochemical of Cr have been used. Then, using the Fuzzy-Gamma function
and the gamma value of 0.85, the evidence maps were weighted and fuzzified between 0 and 1 and
integrated into the GIS environment.

3- Results and Discussion

According to the final map of chromite potential, the access roads and geological conditions of 11 areas
were determined as exploration targets. The searches found that out of the 11 designated areas, there were
three active mines, six promising regions, and two areas without chromite mineralization. Furthermore, the
results of XRF analysis of two control samples, S4 and S5, showed that the grade of chromite in these areas
is 40.02% and 52.44%, respectively, which shows the economic grade of chromite, high accuracy, and the
correct method of combining the selected observer maps in this is study. Also, the geochemical research
showed that the amounts of MgO, Al203, TiO2, Fe203, and Cr203 are consistent with the accumulation
type chromites, and the samples of the study area are rich in Cr and, to some extent Fe and poor in Al.

4- Conclusion

Since the formation of all chromite deposits in Iran is in the form of Padiform, and on the other hand, these
types of chromites are found in the ultramafic part of ophiolitic sequences, the first step in the exploration
of this type of deposits is to identify ophiolitic belts.

This research used the Fuzzy-GAMMA method to find the potential of chromite deposits in the
ophiolitic belt northeast of Shahrud. The results of this research showed that the use of weighted reference
evidence maps an acceptable performance in identifying areas with chromite potential because the areas
with identified potential are not much different from the mines of the studied area in terms of the economic
grade of chromium element. Therefore, it can be concluded that the potential model produced using
weighted evidence maps is suitable and reliable for exploring chromite deposits in the study area.
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Fig. 4. Serpentinized ultrabasic rock units in study area.
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Fig. 6. Geochemical map and classification Cr element.
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Table 1. Specifications of ASTER image used.

Image code AST_L1T_00307132003071226_20150430025523_115700

Date of shooting 3/7/2003

440000 450000 460000 470000

480000

Alteration b
I
I -

3

i -

- C 12

I Alteration serpantinitit - — — km
0 1 2 4 6 8
440000 450000 460000 470000 480000
<
ﬁ%‘}

O SallS g (it je Gl B A A S

Fig. 8. Serpentine alteration map and its classification.
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Table 2. XRF results of chromite samples.

Sample SiO; AlLO; CaO Fe:03 MgO MnO TiO; Cr03
S1 536 1157 198 148 148 0.16 0.05 49.09
S2 10.07 6.61 0.15 15.05 21.03 0.14 0.09 40.02
S3 404 1136 093 1336 16.18 0.1 019 5244
*S4 226 1098 0.88 12.68 16,54 0.11 0.12 53.96
*S5 936 6.62 046 16.85 1998 0.16 0.14 41.88

* Chromite Deposits
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