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Introduction  

Supporting information provided allows the reader further insight into where samples 

were collected from in relation to Earth’s surface and what these samples look like in 

hand sample (Figures S1-S5). Following this, a general guide to each geological 

formation and their relation to ore mineralisation is provided in a stratigraphic column 

whilst cross sections are provided to give a sense of scale of each ore deposit (Figures 

S6-S7). To back up finer mineralogical insight discussed in the main text, diffractograms 

used to determine mineral phases present in each sample are given (Figure S8) as well as 

data gathered from the same analysis then processed to calculate crystallite size of each 

sample using the Scherrer equation (Table S1). Finally, plots of sample age against eU, 

crystallite size, and mineralogy are provided to back up suggestion in main text that no 

relationship between these aspects was noted (Figures S9-S10).  
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Figure S1. Field images of Attepe iron mine. A) view of the open pit mine. B) location of 

sample S1. C) location of sample S3.   
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Figure S2. Field images of Karacat iron mine A) and B) the location of sample S10.   
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Figure S3. Field images of Elmadagbeli iron mine showing the open pit mine A) and the 

location of samples S11 (B) and S4 (C). 
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Figure S4. Photograph of the Magarabeli iron mine (A). Samples were taken from 
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section of the mine highlighted within the white box in image A. B) context of sample S8. 

C) context of sample S9. 

 

Figure S5. Images of hand samples used in this study. A) Sample S1: fresh surface of a 

chip liberated from larger sample. Metallic grey of goethite with friable yellow 

weathering evident. B) Sample S3: fresh surface of a chip liberated from larger sample. 

Metallic grey of goethite with friable yellow weathering evident. C) Sample S4: 

Representative broken chip, similar to that used for SEM analysis, showing fresher 

metallic grey of hematite and deeper red weathering. D) Sample S8: Broken polished 

block showing metallic lustre of hematite and weathered hematite/goethite red/brown 

patchy surface. E) Sample S9: Broken polished block showing metallic lustre of 

hematite/magnetitie and weathered red patchy surface. F) Sample S10: Broken chip 

showing darker metallic lustre of hematite alongside friable weathered red and yellow 
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patches. G) Sample S11: fresh surface of a chip liberated from larger sample. Metallic 

grey of goethite with friable yellow weathering evident. 

 

Figure S6. Stratigraphic column showing the main geological units across the Attepe ore 

deposit region. Adapted from Keskin (2016) 
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Figure S7. Cross sections of each mine showing relationship to main lithologies and 

faults. Cross section lines are taken from Fig. 1. C in main text. Adapted from Keskin 

(2016) 
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Figure S8. Diffractograms of each sample. S1: Highest intensity peak recorded at 21.1θ 

indicative of goethite. S3: Highest intensity peak recorded at 21θ indicative of goethite. 

S4: Highest intensity peak recorded at 31.1θ indicative of hematite, with goethite a minor 

component recording 63 % and 32 % relative peak height (violet lines under 

diffractogram) and < 20 nm crystallite size. S8: Highest intensity peak recorded at 31.1θ 

indicative of hematite, with goethite a minor component recording a 52 % relative peak 
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height (blue lines45 under diffractogram) and 22 nm crystallite size. S9: Highest intensity 

peak recorded at 32.8θ indicative of hematite, with magnetite recording a 78 % relative 

peak height at 35.3θ (blue lines under diffractogram). S10: Highest intensity peak 

recorded at 31.1θ indicative of hematite. S11: Highest intensity peak recorded at 21.1θ 

indicative of goethite. 
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Figure S9. Age versus crystallite size and mineralogy plot. Triangle = goethite; circle = 

hematite/magnetite mix; square = hematite/goethite mix; rhombus = hematite 

 

 

Figure S10. Age versus eU and mineralogy plot. Triangle = goethite; circle = 

hematite/magnetite mix; square = hematite/goethite mix; rhombus = hematite. 
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Table S1. XRD diffractogram data from iron oxide/oxyhydroxide samples from the 

Attepe iron deposits, Turkey.   


