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4.2 Geochronology – zircon 
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4.3 Thermochronometry – apatite 
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4.4 Zircon geochemistry 
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4.5 Classification of host rock from zircon composition  - CART results 
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4.6 Ti-in-zircon crystallisation temperatures 

4.7 Fluid inclusion data 
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5.2 Multiple zircon populations? 
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5.3 The impact of Pan African events on zircon mineralogy 
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5.4 Carbonatite-derived metasomatic fluids and element mobility 

5.5 The inner aureole: alkaline fluids, zircon dissolution and element mobilisation 
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5.6 The outer aureole: agents of mineral precipitation  

ACCEPTED MANUSCRIPT



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Table 1 Summary of the properties of dominant fluids in the inner and outer parts of the aureole 

Property of dominant 
fluid and its effect  
on rocks 

Proximal to carbonatite  

- ‘dissolving’ zircon  

Distal to carbonatite  

– ‘nucleus’ zircon 

Effect on minerals 
 

 
 

Alkali component  

Removal of pre-existing minerals,  
zircon dissolution, no evidence of reprecipitated 
Zr 

 

K, little Na, breccias almost monophase  
K-feldspar 

Zircon appears stable and nucleates 
carbonatite-derived minerals. Limited precipitation 
of secondary grains 

 

Na (and plagioclase) increasingly dominant over K 
(and orthoclase) with distance from carbonatite 

   

F content (from whole-
rock analysis, Dowman, 
2014) 

 

Highest just outside breccias where fluorapatite 
and fluorcarbonates present 

  

Present but diminishes with distance, following 
decrease in F-bearing minerals  

Temperature Up to 600˚C in breccia? (Rubie and Gunter, 1983) Lower, due to distance from carbonatite but fluid 
inclusion studies indicate temperature to be at 
least 200˚C in outer fenite zones (Dowman, 2014) 

 

CO2:H2O content 

 

Loss on ignition (volatile) values are low in 
breccia and highest in fenite where some 
carbonate present (Dowman, 2014). CO2 maybe 
dominant in inner fenite zones (Rubie and 
Gunter, 1983) 

 

 

Ratio not known, but CO2 may diminish with 
distance and lower fluid temperatures, with H2O 
increasingly dominant (Smith et al., 2000) 

Salinity Not known, possibly higher due to lower H2O  Presence of nahcolite but no confirmed halite 
suggest c. 20% wt. eq. NaCl 
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