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Si/O isotopic composition of Jack Hills zircons (JHZs) 

 

Supplementary Fig. 1: δ30Si and δ18O values (±2 s.e.) of Hadean and Archean zircons discussed in 

this study (Supplementary Table 1). Note the two sub-populations in this figure. Some analyses were 

rejected if a grain crack was noticed in the sputtering pit. The black lines are mantle zircon values. Mantle 

δ30Si and δ18O values from [1]. The δ30Si mantle zircon value is an average of mantle-derived zircon 

megacrysts20.   

 

 

 

 

 

 

 

 



 

Supplementary Fig. 2 Aluminosity and Crystallization T of Jack Hills zircons.  a. [Al] (± 2 s.e.) 

content of our JHZs (Jack Hills Zircons) plotted vs age. The aluminosity for JHZs is unchanged from the 

Hadean to the Archean. b. [Al] content of JHZs from this study compared to those reported in [2] and [3]. 

This study, as with the other two, shows ~83% of zircons that indicate metaluminous melts. The data 

points in each panel are the 5th and 95Th percentile of each dataset. c. Crystallization T of our JHZs 

compared to those of [4]. All temperatures have been derived using the Ti-in-zircon thermometer5. 
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Supplementary Fig. 3.  CL (Cathodoluminiscence) images of the JHZs (Jack Hills Zircon) discussed in this study. The LA 

(Laser Ablation) spots for geochronology were placed directly on top of the SIMS (Secondary Ion Mass Spectrometer) analysis 

locations. LA spots shown here are locations for TE (Trace Element) measurements. 

Legend:  
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Supplementary Fig. 4: REE (Rare earth element) patterns of JHZs (Jack Hills Zircon) we analyzed. 

Our zircons showing characteristic low LREE (Light-REE), high HREE (Heavy-REE), positive Ce 

anomalies and negative Eu anomalies. (See Methods for rejection criteria). The gaps in the pattern are 

because all not all REEs were analyzed.  
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Supplementary Fig. 5 (a-f): D (Partition coefficient) (±2 s.e.) values measured in this study 

compared to previous studies6-9. The regressions shown here are only through our experimental D-

values ([X]zrc/[X]melt where [X] is the concentration of elements of interest) which are represented by solid 

circles. These regressions are used to derive the JHZ (Jack Hills Zircon) melt TE (Trace Element) values 

in Fig. 4. 
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Supplementary Fig. 6 (a-e): Regressions obtained after combining the experimental data from 

this study and the natural data. Natural data from [7] (Green circles; T = 775 °C) and [9] (blue circles; 

T = 813 °C). Error bars are 2 s.e.  
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Supplementary Fig. 7 (a and b): Discrimination diagrams obtained from D (Partition Coefficient) 

values using the regressions of Supplementary Fig. 6. These diagrams are unlike Fig 4 which are 

derived using the regressions of Supplementary Fig. 5. Note that independent of the regression used, it 

does not change the overall interpretation of our results. However, we prefer to use Supplementary Fig. 5, 

because the experimental zircons crystallize in a more controlled and defined setting than the partition 

coefficients presented from natural studies7, 9. 
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Supplementary Fig. 8 (a and b): Figure 4 modified by adding a TTG (Tonalite-Trondjhemite-

Granodiorite) field (Data from GEOROC database). This figure shows that our JHZ (Jack Hills 

Zircon) model melts have different chemical signatures than TTGs. 
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