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Heavy Minerals
A strong positive relationship between Zr and Hf confirms that both elements are concentrated in zircon (A). There are weaker correlations between Zr and Th (B)

and Zr and U (C), which suggests that some Th and U are associated with zircon but that these elements are also associated with other heavy minerals.
A reasonably strong positive relationship between Th and U (D) may indicate that these two elements are associated with the same heavy minerals, e.g., zircon,

apatite, monazite etc.

Strong positive relationships are observed between TiO2 and Nb and Nb and Ta, although there are at least two sets of samples with different Nb/TiO2 and Ta/Nb
ratios (E & F). These elements are typically concentrated in heavy minerals such as anatase, rutile, sphene, and other Ti-bearing heavy minerals. The lower Nb/TiO2
and Ta/Nb of Cretaceous to Eocene strata at Kupe South-4 and Kapuni-13 compared to the other study wells is most likely due to a change in provenance. Broad
positive correlations are also observed between Ta and TiO2, Ta and Th, and Ta and U plots (G-I respectively), although these plots show more noticeable splits in
the data, with higher TiO2/Ta, Th/Ta and U/Ta ratios in all Cretaceous-Paleogene strata from Kupe South-4. These graphs suggest that the elements have multiple
mineral affinities. Notably, there is a split in the data from both sandstones and mudstones, suggesting that the different heavy mineral affinities affects both

lithologies, albeit that total concentration is higher in the mudstones.
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Further splits in cross-plotted data are recognised between Cr and other elements, e.g., Th, MnO, Be, and V (J-M). Positive correlations are observed
for some of these elements, but with significantly different ratios displayed by some Eocene and Paleocene-Cretaceous sands. This is evidence for a

stratigraphic change in composition that appears unrelated to well location and could possibly be a response to the effects of weathering/alteration.

The strong positive link between Y and HREE (N) infers that both elements exist in heavy minerals and is an indication of heavy mineral abundance;
this is highest in the mudstones and older strata sandtones. Using HREE as an indication of heavy mineral abundance and TiO2 (Nb and Ta) as a Ti-
rich heavy mineral indicator, binary plots indicate that these minerals are relatively enriched in the heavy mineral suite of Eocene sandstones over

Paleogene sandstones (e.g., O).

Ba is low in most samples although relatively high in samples from Kowhai-A1R and to a lesser extent Turangi-3 (P); these samples show a positive
correlation with Eu suggesting that the positive Eu anomalie in these wells may be artefact. Other elements that appear related to Ba and Eu in these

wells and that are likely include an artefact component are Cu and Mo.




