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Fig. 1. Geological map of Orzuiyeh area, scale 1:100,000 (Azizan and Nazemzadeh, 2006)
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Table 1. Saaty’s preferences in the pair-wise comparison process in the Orzuiyeh area

Concept

Numerical rating

Extremely more important
Very strongly more important
Strongly more important
Moderately more important
Equally important

Intermediate values

9

7

5

3

1
2,4,6,8

1. Consistency index
2. Consistency ratio
3. Random index
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Table 2. Pairwise comparison matrix for elements in the Orzuiyeh area

Sub-criteria.  cr  Mn  Ni  Co V P Ti Cu Zn Pb Mo Weight
Cr 1 3 4 4 4 4 5 6 6 6 9 0278
Mn 033 1 2 2 2 3 4 5 5 5 7 0.16
Ni 025 0.5 1 1 1 2 3 4 4 4 s 0.104
Co 025 0.5 1 1 1 2 3 4 4 4 5 0.104
\Y% 025 0.5 1 1 1 2 3 4 4 4 5 0.104
P 025 033 05 05 05 1 3 4 4 4 5 0.089
Ti 02 025 033 033 033 033 1 3 3 3 4  0.055
Cu 0.16 02 025 025 025 025 033 1 1 1 3 0.03
Zn 0.16 02 025 025 025 025 033 1 1 1 3 0.03
Pb 0.16 02 025 025 025 025 033 1 1 1 3 0.03
Mo 011 0142 02 02 02 02 025 033 033 033 1 0016
Sum 3.12 6.822 10.78 10.78 10.78 1528 23.24 33.33 3333 3333 50 1
adgs,l adlaie 1o G5detd slp (7g) dmmlie L Sle ¥ Jgua
Table 3. Pairwise comparison matrix for lithology in the Orzuiyeh area
Peridotit Chimical deposits,
Sub-criteria erlll.ol'lte Basic-ultrabasic  Detrital sediment  Flysch type sediments, Weight
-opiiolite hormuz series
Peridotite ,ophiolite 1 1 7 9 0.44
Basic-ultrabasic 1 1 7 9 0.44
Detrital sediment 0.14 0.14 1 2 0.08
Chimical deposits, Flysch
type sediments, hormuz 0.11 0.11 0.5 1 0.4

series

gyl adhie )3 SHgiSS Sl (7o) amalie i Sle F Jgu
Table 4. Pairwise comparison matrix for tectonic in the Orzuiyeh area

Sub-criteria Normal fault Reverse fault Inactive Weight

Normal fault 1 1 9 0.47

Reverse fault 1 1 9 0.47
Inactive 0.11 0.11 1 0.06
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Table 5. Pairwise comparison matrix for criteria in the Orzuiyeh area

Criteria Geochemistry  Lithology Tectonic yyejght

Geochemistry 1
Lithology 1
Tectonic 0.2

1 5 0.45
1 5 0.45
0.2 1 0.1

aSg5,l azhate ;o bojlas 5l salizee slass gl Bolay 6,55l ol £ Jous

Table 6. Random consistency indices for different number of criteria in the Orzuiyeh area

n 1 2 3 4

RI 0 0 0.58 0.9

6 7 8 9 10

1.24 132 141 145 149

035 lslims jade i3 (6l o (6 Las CR S 5 5b4 (2000
Y G aS AL 0T Hlde 5 Sl o de e (la s Sle
o3lial by 5o Jol g (sl s 5o (612 CR 5hte oty il
s A el o (6,8 oS B )
55 e S Jelse 658 Sl e slad sl

AV Jade) S o b 1y Srags pl s ol JlegT

Cl = Amax—n ) d..]agb
n—1
f) akl
crR=<L M <=l
RI

J=B e (6585l sl N sl b S S CR ST
)JQJJ;M\;M‘%‘J.&[{'/\ )‘Mﬁ‘j@‘J}é
Dey and Ramcharan, ) .S™ , b5 dow 5 5 glas slas

ags)) aikate ;5 )l Jlogil (slogyss Geed 2 3o Jelse slogmile ) S5LL lie ¥ Jgor
Table 7. The inconsistency ratio of matrices of effective factors to determine of anomaly zones in the Orzuiyeh area

Geochemistry

Tectonic  Lithology

Criteria Matrix

0.06 0.05 0.008

0.02 Inconsistency ratio
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Fig. 4. Anomaly map of Cr and associated elements in Orzuiyeh area generated using AHP method
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Introduction

Using stream sediment geochemical exploration
has been considered as a useful approach to explore
the good potentials for many years. Problems might
come up in the course of implementing resolving
which may requires the use of more recent findings
or auxiliary methods.

One of the areas which has faced special problems
during the conducting geochemical exploration is
the Orzooiyeh region on the border of Kerman and
Hormozgan  provinces. Stream  sediment
exploration was carried out in the area in the scale
of 1: 100,000. This region includes two different
geological zones that are the Sanandaj-Sirjan in the
northern part and the Zagros in the southern part.
During the statistical analysis and method of
eliminating the effects of the upstream rock it was
determined that most of the element of chromium’s
anomalies are in compliance with the Bakhtiari and
Aghajari units which are lacking in the economic
importance in the chromium ore. Current
geochemical exploration methods often extract the
anomalies based on classical statistical methods
(Yazdi, 2002). In these methods, the range of the
anomaly is just determined based on simple
numerical calculations and except for grade, any of
the other parameters do not have a significant role
in determining the anomaly areas. However,
procedures such as fuzzy logic, neural system,
regression and hierarchical analysis process enable
the users to involve more parameters in data
processing (Oh and Lee, 2010; Kumar and Hassan,
2013; Carranza, 2008).

For instance, using special algorithms has made
parameters such as lithology and tectonic,
geophysics and  geochemistry effective in
processing and determining the anomaly zones,
and ranking each of the affective parameters in the
anomaly based on their importance, and eventually
achieving the maps and valuable anomaly areas
possible (Bonham-carter, 1994; Carranza, 2008).

This study was conducted to identify the significant
anomalies zones using AHP and GIS techniques.

Materials and methods

AHP (Analytical Hierarchy Process) is the most
comprehensive system designed for multi-criteria
decision-making. This method was offered firstly
by Sati in 1980, and has carried out numerous
applications in different sciences until now. This
technique also shows the consistency and
inconsistency of the decision that is the outstanding
benefit of this technique in multi-criteria decision-
making and has been proposed for complex and
fuzzy problems based on human brain analysis, and
consists of three stages: basic, involving the
creation of a hierarchy, determining priorities and
logical consistency (Macharis et al., 2004).

In AHP, the factors are compared with each other
in pairs and the highest weight is given to the layer
that makes the maximum impact on determining
the goal (Carranza, 2008). So in this research, after
the detection of the effective factors in determining
the anomaly areas in the study area, the factors
have been weighed for prioritizing the criteria in
their order of importance and the paired
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comparison matrix is formed based on the
characteristics of the area and comparative studies
for criteria and sub-criteria. After the formation of
paired comparison matrices using approximate
arithmetic average, the relative weight of
parameters was calculated. Then, the researcher
carried out the various stages of preparing and the
extracting data layer deals with each of these
factors in the GIS environment and finally the
layers were integrated with each other and the
entire range of the anomaly was ranked based on
appropriate models.

Results

The results of calculating the final weight criteria
show that among the study groups, groups
Geochemistry .0.45, lithology 0.45 and tectonic
0.1, respectively, are more significant. The ratio of
consistency between these groups is 0.02 and is
acceptable and the map prepared by the integration
of these groups in the GIS environment according
to calculated weights shows that a significant
proportion of the false anomalies in the region have
been eliminated, and the chromium anomalies
associated with ophiolites and peridotites of the
region show their best. Therefore, this method can
be used for providing the mineral prospecting map
that the abandoned mines located in the upstream
of anomaly areas confirmed the efficiency of this
method in the determination of the anomaly areas.

Discussion

In the present study, the hierarchical process
analysis method was utilized to eliminate the false
anomalies caused by small and non-significant
placer deposits related to the detrital formations in
the region. The effective factors in determining the
anomaly zones were determined and the final map
was constructed by integrating groups, lithology,
elemental geochemistry and tectonics that is, the
anomaly zones map was drawn in the GIS

environment. The results show that the region
anomalies are related to ophiolite and ultrabasic
and a little bit the region detrital. Therefore, a
significant ~ percentage of false anomalies
associated with the regional detrital of the areca was
eliminated by this method and the real anomalies
showed their best. This discussion indicates the
efficacy of the method of AHP and GIS technique,
and they can be considered to be effective methods
to reduce the impact of Singenetic factors and
naturally to eliminate false anomalies.
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