
Accepted Manuscript

Geochemical anomaly recognition of rare earth elements using
multi-fractal modeling correlated with geological features,
Central Iran

Masoumeh Khalajmasoumi, Behnam Sadeghi, Emmanuel John
M. Carranza, Martiya Sadeghi

PII: S0375-6742(16)30458-7
DOI: doi: 10.1016/j.gexplo.2016.12.011
Reference: GEXPLO 5874

To appear in: Journal of Geochemical Exploration

Received date: 25 June 2016
Revised date: 30 November 2016
Accepted date: 15 December 2016

Please cite this article as: Masoumeh Khalajmasoumi, Behnam Sadeghi, Emmanuel John
M. Carranza, Martiya Sadeghi , Geochemical anomaly recognition of rare earth elements
using multi-fractal modeling correlated with geological features, Central Iran. The address
for the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Gexplo(2016), doi: 10.1016/j.gexplo.2016.12.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.gexplo.2016.12.011
http://dx.doi.org/10.1016/j.gexplo.2016.12.011


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

Geochemical anomaly recognition of rare earth elements using multi-

fractal modeling correlated with geological features, Central Iran 

Masoumeh Khalajmasoumi
1,2

, Behnam Sadeghi
3,4, Emmanuel John M. Carranza

4,5
, Martiya 

Sadeghi
6 

 

1. Applied Geological Research Center, Geological Survey of Iran, Tehran, Iran 

2. Board Member of Iranian Quaternary Association, Tehran, Iran 

3. Department of Geoscience, College of Science and Engineering, James Cook University, 

Townsville, Queensland 4811, Australia 

4. Economic Geology Research Centre (EGRU), College of Science and Engineering, James 

Cook University, Townsville, Queensland 4811, Australia 

5. Institute of Geosciences, State University of Campinas, Campinas, Sao Paulo, Brazil 

6. Geological Survey of Sweden, Uppsala, Sweden 

Abstract 

The aim of this paper is the geological studies and delineation of geochemical anomalies 

of lanthanum (La), cerium (Ce) and yttrium (Y) rare earth elements (REEs) in Saghand area, 

Central Iran. In order to recognize the mineralization zones considering their concentrations, 

the results of the sampled litho-geochemical data were processed by concentration-area (C-A) 

fractal model. The C-A log-log plots of the elements were generated and their thresholds 

were identified. Therefore, the high intensive geochemical anomalies of the studied elements 

were discriminated. A part of their high intensive geochemical anomalies are situated in the 

west of the study area occurred within the metasomatic, porphyry microdioritic and acidic 

volcanic rocks associated with epidotic alterations. The other high intensive geochemical 

anomalies of Ce and Y are located in the center of the study area. In addition, the moderate 

anomalies of La and Ce were located in the metasomatic units associated with epidote and 

chlorite alterations in the central part of the study area. The SE parts of the Ce moderate 

anomalies are probably related to basic dykes associating with epidotic alterations which are 

situated between metasomatic and microdioritic units. Based on the results obtained from 

multi-fractal modeling, the locations of the main anomalies of La, Ce and Y were recognized 

which all are in the western, central, southern, and SE parts of the study area. Several high 

and moderate concentration anomalies obtained from the C-A model were confirmed by 

ground surveying and compared with the achieved result from remote sensing investigation. 
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