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1. GEOLOGICAL SETTING 

Geologic map of the Úrkút manganese ore deposit. After 

Polgári et al. (2000).  

Legend: 1: 

carbonate ore 

sequence, complete. 

2: carbonate ore 

sequence, 

incomplete. 3: hiatus 

4: oxidised 

manganese ore. 5: 

transitional zone of 

carbonate and 

oxidised ores. 6: 

redeposited Mn-ore 

sequence. 7: 

abraded areas. 8: 

Mn-ore (oxide) of 

Csárdahegy. 9: 

underlying rocks. 

10: anticline, 

syncline. 11: flexure, 

reverse fault. 12: 

fault, horizontal 

displacement 
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Stratigraphic 

succession of the 

black shale-hosted 

deposit. After 

Polgári et al. (2012) 
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2. SAMPLES 

• Total number of analized samples: 71 

• 40 samples are analised for 47 trace and 13 main elements 

• 19 samples are analised for 23 trace and 2 main elements 

• The analysis of 12 samples is not complete yet, only REE data is available 

 

1. Mn-carbonate ore: 41 (Ore Bed Nr. II samples: 7) 

2. Black shale: 10 

3. Manganese clay: 9 

4. Eplény Limestone: 5 

5. Isztimér Limestone: 4 

6. Cservár Flintstone: 2 

7. „Kornél”: 1 
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2. SAMPLES 

Sample analysis: 

ICP-MS (38 trace elements) 

ICP-OES (14 trace and 13 main elements) 

XRD (mineral phases) 

Mn-carbonate ore Black shale 

Cservár Flintstone and 

Kisgerecse Marl 

Isztimér Limestone with pyrite nodule 
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2. SAMPLES 
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3. MINERALOGY 
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3. MINERALOGY 
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Main Ore Bed: trace elements normalized to the upper crustal average
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4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 

19.76 
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4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 

Mn-Fe-

(Co+Ni+Cu)*10 

diagram. After 

Bonatti et al. 

(1972) 
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Al/Al+Fe+Mn)*100 

ratio. After 

Boström et al. 1973 

4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 
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4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 

Si/Al ratio of the Úrkút samples. 

Hydrothermal and hydrogenous fields 

after Nash et al. (1992) 
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Zn-Ni-Co ternary 

diagram. After 

Choi & Hariya 

(1992) 

4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 
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4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 

Co/Zn vs. 

Co+Ni+Cu 

diagram. After 

Toth (1980) 
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4. GEOCHEMISTRY- HYDROTHERMAL CHARACTERISTICS 

PAAS normalized diagram - green Mn-carbonate ore
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PAAS normalized diagram - reddish brown Mn-carbonate ore
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PAAS normalized diagram - grey Mn-carbonate ore
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PAAS normalized diagram - brown Mn-carbonate ore
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5. CONCLUSIONS 

•  Further data supporting hydrothermal contribution in ore genesis 

•  In some stratigraphic levels hydrothermal effects are more pronounced 

→Eu-anomaly, Ba, (Ga, W) 

•Hydrothermal waad sample shows very high Co-content (1729 ppm!), which 

supports the hydrothermal origin of Co in Mn-carbonate ore 

•  Csárdahegy Mn-oxide ore has also very high Co-

concentration→hydrothermal contribution? 
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Thank you for your attention! 


