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ÖZ 

Anahtar kelimeler: 

 

ABSTRACT 

Eastern Anatolia (Van) chromite deposits are associated with an east-west trending units of peridotite in the 

Eastern Anatolia Accretionary Complex (EAAC). The samples taken from four different areas were analyzed for 



 
 

their trace, major oxides and PGE contents. The average content of chromite ore as follows: Mehmetalan n=11)  

45.3 wt. % Cr2O3, Mollatopuz (n=15)  31 wt. % Cr2O3, Yukar balç kl  area (n=12) 43 wt.% Cr2O3 and Alabay r 

(n=4) 36.5 wt. % Cr2O3. The average of PGE results of same group samples contain 194 ppb, 86 ppb, 287 ppb, 

and 122 ppb respectively. Ir group (Ir, Os, Ru) elements show significantly enrichement compare to Pd group 

elements (Pd, Rh, Pt). PGE of chromitites host in ultramafic tectonits are much more abundant compared to 

banded chromitite host in cumulates. This results are comparable with all Turkey chromitite ore. In 

Yukar balç kl  area, both existence of abundant cataclastic zones in the polished sections and boudin shaped 

ore within shear zones contain high PGE values (e.g. Sample No:YB-CO2; 627 ppb). This enrichment indicate 

that multi stage of deformation may have been effected  for PGE enrichment. 
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ekil 1.

Figure 1. A) Eastern Anatolia Accretionary Complex (EAAC) and map of study area (modified from engör, et 

al. 2003; Keskin, 2005; engör et al., 2008). B) Generalized geological map of eastern Lake Van 

(modified from MTA, 2007).
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Çizelge 1.

Table 1. Whole rock major oxide (XRF) and trace element (ICP-MS) analyse results of Van region chromitite 
ores. 
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Çizelge 2.

Table 2. PGE values of the Van region chromitites. 



 
 

ekil 2. 

Figure 2. Eloctronic images of polished sections belongs to four different areas chromitite (a,b ve c)  
microscopic view  (d). a) Alabay r area cumulus textured chromites b) Mehmetalan arae cataclastic 
textured high-chromite ore, c) Mollatopuz area subhedral banded ore showing deformation cracks d) 
Yukar balç kl  area chromite ore showing locally cataclastic and mylonitic zones.  
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ekil 3.

Figure 3. a) Banded chromitites in cumulate dunites b) king bands in orthopyroxenes of tectonite textured 
harzburgite c-d) boudin shaped chromite ore developed on mylonitic zones.Dn (dünite), Cr (chromite), 
Ol (olivine), Ser (serpantine), Opx (orthopyroxene). 



 
 

ekil 4.

Figure 4. Nodular chromite ore in Mehmetalan area. 

TÜM KAYAÇ (Cr2O3 – PGE) JEOK MYASI  
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ekil 5.

Figure 5. The correlation of Ni, Co, V, Zn elements versus Cr2O3 wt %. 
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ekil 6.

Figure 6. Major oxides versus Cr2O3 diagram. 



 
 

ekil 7.

Figure 7. Ternary major oxide (Fe2O3-Al2O3-Cr2O3) nomenclature diagram ( Stevens, 1944). 

TARTI MA VE SONUÇLAR 
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Figure 8. Cr2O3 wt % column diagram of some Turkey chromite deposits (Except this study, the all other Cr2O3 

wt.% data taken from DPT VIII. Five Year Development Plan Report). 
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Figure 9. PGE column diagram of study area samples (YB-Yukar bakç kl , ME-Mehmetalan, C-Alabay r ve MO- 
Mollatopuz).



 
 

ekil 10.

Figure 10. Column diagram showing  PGE content belong to some ophiolitic chromitite in Turkey (n, defines 
analysed samle numbers, other data were taken from Page, et al. 1984; Yaman and Ohnenstetter, 
1991; Ba p nar, 2006; Uçurum et al., 2006; Uysal et al., 2007a-b;2009a-c and Akbulut et al., 2010). 

ekil 11.

Figure 11. Correlation diagrams of Ir group elements. 



Do u Türkiye (Van Bölgesi) Krom Cevherlerinin Jeokimyasal Özellikleri ve Platin Grubu Element (PGE) çerikleri 

 
 

ekil 12.

Figure 12. Spider diagrams normalized to condirite (values from Naldrett and Duke, 1980; ophiolitic trend 
Uysal vd., 2007). 



 
 



Do u Türkiye (Van Bölgesi) Krom Cevherlerinin Jeokimyasal Özellikleri ve Platin Grubu Element (PGE) çerikleri 

 
 

KATKI BEL RTME 

EXTENDED SUMMARY 

Ophiolite and ophiolitic mélange rocks are very 
widespread along east west trending zone in Turkey. 
These ophiolitic rocks host significant chromite ore 
(e.g. in Elaz -Malatya, Bursa-Eski ehir, Denizli-
Mu la, Adana-Hatay-Kahramanmara  region). In 
the study area, there is not known any data about 
chromite ore in literature. But only a few geological 
studies were performed by General Directorate of 
Mineral Research and Exploration (MTA). This study 
is the first report about PGE content and 
geochemistry of chromitites in this region. The aim 
of this study is to investigates geological and 
geochemical character (major, trace and PGE 
content) of chromite ore existed in four different 
area between east of Lake Van and Iranian border in 
the Eastern part of Turkey. Results of this study were 
also compared with other regions chromitite. The 
study area covers Ba kale K52 - K51 and Van K50 
sheets. 

These ophiolitic units are located on the SE 
of Eastern Anatolia Accretionary Complex (EAAC) 
zone and are interpreted as a remnant of a large 
accretionary complex which has been developed on 
the neotethys ocean lithosphere that has been 
subducted northward to the Eurasian continent 
during the Upper Cretaceous-Oligocene ( engör et 
al., 2003; Keskin, M., 2005; engör et al., 2008). 
Chromite ore is observed as small lensoidal, boudin 

and dissemine-banded types within harzburgite and 
dunites. The ore textures are observed as massive, 
nodular and dissemine-banded type. Totally 100 
chromitite samples were collected from four 
different sites and 42 of them were analyzed for 
trace, major oxides and PGE content. The 
distribution of the samples is as follows: Mehmetalan 
(n=11), Mollatopuz (n=15), Yukar balç kl  area 
(n=12) and Alabay r (n=4). The average content of 
chromite ores 45 wt. % Cr2O3, 31 wt. % Cr2O3, 43 
wt.% Cr2O3 and 36 wt. % Cr2O3 respectively. The 
average values of PGE contain 194 ppb in 
Mehmetalan, 86 ppb in Mollatopuz, 287 ppb in 
Yukar balç kl  and  122 ppb in Alabay r area. 

The average values of chromitite in all area 
(n=42; 38 wt. % Cr2O3) are acceptable as third 
quality ore in this marketing sector. However, 
Mehmetalan and Yukar balç kl  area chromitites is 
higher quality and partly >46 wt. % Cr2O3 contents 
can be acceptable as first quality ore. The average 
content of other major oxides are 8 wt. % SiO2,  20 wt. 
% MgO, 12 wt. % Al2O3 and total 13 wt.% Fe2O3. 

PGE content of all chromite samples show 
distinct enrichment in Ir group (Ir, Os, Ru) elements 
over Pd group (Pd, Rh, Pt). These results are 
compatible with all other PGE content of the Turkey 
chromitites, except some locally enrichment 
documented in Harmanc k-Mu la (Uçurum et al., 
2006) and in Kahramanmara  area (Kozlu-Erdal 
and Melcher, 2007;Kozlu and Rudashevsky, 2010). 
The most of the Pd content is less than 20 ppb, and Ir 
content is between 11 and 105 ppb with average of 
~40 ppb for the entire set indicates Pd/Ir is less than 
1. This ratio confirm the increasing of partial 
melting degrees rather than magmatic fractionation 
in the ore forming magma. Spider diagram of PGE 
content normalized to chondrite show negative 
trend from Os to Ir, positive trend between Ir and Ru 
and repeat negative trend from Ru to Rh.  These 
anomalies coherent with general ophiolite trends 
and are also compatible with Kahramanmara , 
Mu la, Eski ehir, and Kop Mountain chromitites. 



 
 

PGE of chromitites host in ultramafic tectonits are 
much more abundant compared to banded 
chromitite host in cumulates.  

The highest value of PGE (n=42) is 627 
ppb (sample No: YBCO2) and with average of ~175 
ppb. In this calculation, the values below the 
detection limit are not considered. In Yukar balç kl  
area, both existence of abundant cataclastic zones in 
the polished sections and boudin shaped ore within  
shear zones contain high PGE values (e.g. Sample 
No:YB-CO2; 627 ppm). This enrichment indicate that 
secondary processes may have been effected in the 
PGE enrichment. All post-magmatic processes until 
brittle deformation events and serpentinization 
processes is responsible for the relatively high Ir-
group (IPGE) enrichment in Yukar balç kl  
chromitites (Tsoupas ve Economou, 2008). 
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