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Figure 3: (a) Thin section scan image (transmitted light) of sample A22 from the Apex Basalt, showing concentric pillow structures 
of the basalt and well-preserved primary acicular crystal-fans of interstitial carbonates (mainly calcite). Yellow crosses mark the 
positions of subsamples analysed for stable oxygen and carbon isotopes (Table 1, Fig. S3). The scale bar in (a) is 20 mm. (b) Blow-205 

up image and μXRF mappings of rectangle area highlighted in (a). The false-colour overlapping image of Si (red), Ca (green) and 
Mg (blue) in the middle panel is well in line with interspaces dominantly filled by calcite with minor chert. In addition, the quenched 
margin of the basalt seems to be relatively depleted in Si as compared to the core, implying a loss of Si during carbonatization 
processes (see Eq. 1). The Si yielded by carbonatization was likely enriched in fluids and resulted in the later cementation of 
interstitial calcite by chert. The false-colour overlapping image of Mn (red), Fe (green) and Sr (blue) in the lower panel highlights 210 

the presence of four calcite facies, that is, Mn-enriched syngenetic veins (white arrow 1), Mn-depleted later veins (white arrow 2), 
Mn-depleted acicular interstitial calcite (white arrow 3), and Mn-enriched calcite cement (white arrow 4). The images of each 
element are shown in Fig. S5. 

Figure 3. (a) Scan image (transmitted light) of thin section of sample “A22” from Apex Basalt, showing the well-preserved 
concentric volcanic structure of pillow basalt and the primary facies of interstitial carbonates as acicular crystal-fan calcite. The 
oxygen and carbon isotopes of the carbonate subsamples indicated by yellow crosses and labels can be found in Table 1 and 
plotted in Fig.S5. The rectangle area is magnified in the top panel in (b) and its μXRF mappings are shown in the bottom panels. 
False-color overlapping image of Si (red), Ca (green) and Mg (blue) in the middle panel verifies the interspace is dominantly 
filled by calcite and rare quartz. In addition, the carbonatized quenched margin is depleted in Si, compared with core, inferring 
Si is lost during the carbonatization that produces the Si-bearing fluid later cementing interstitial calcite. False-color 
overlapping image of Mn (red), Fe (green) and Sr (blue) indicates four facies of calcite based on distributions of Mn: Mn-
enriched (white arrow 1) syngenetic veins and Mn-depleted (white arrow 2) later veins, and Mn-depleted acicular interstitial 
calcite (white arrow 3) and Mn-enriched calcite cement (white arrow 4). The scale bar in (a) is 20 mm.
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