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Figure 5: Thin section scan images (transmitted light) and false-colour overlapping images of elements of interstitial carbonates in 
(a) the Mount Ada Basalt and (b) the Dresser Formation. (a) Interstitial carbonate in the Mount Ada Basalt consists of blocky and 
massive ankerite with minor calcite overgrowth and infilling quartz, as evidenced by Fig. S4b and Si (red), Ca (green) and Mg (blue) 
distributions shown in false-colour overlapping images (middle panel in a). False-colour overlapping images of Mn (red), Fe (green) 
and Sr (blue) (lower panel in a) highlight the presence of Mn-enriched ankerite (close to metabasalt; number 2 in the figure), Mn-230 

depleted calcite (in later vein; number 3), and ankerite with intermediate enrichments of Mn (distant to metabasalt; number 1). Mn-
enriched ankerite might be influenced by later fluids as indicated by calcite and quartz. (b) Interstitial carbonates in the Dresser 
Formation includes precipitates enriched in Mn (first and fourth generations, shown in the figure by the numbers and arrows), 
depleted in Mn and Sr (second generation), as well as Mn-depleted but Sr-enriched precipitates (third generation). Precipitates of 
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Figure 5. Scan images (transmitted light) and false-color overlapping images of elements of (a) the interstitial dolomite from Mount Ada Basalt and 
(b) the fracture filling calcite from Dresser Formation. (a) The interstitial carbonate is blocky and massive ankerite with minor calcite overgrowth 
and infilling quartz, with evidence of the false-color overlapping image of Si (red), Ca (green) and Mg (blue) in the middle panel. False-color 
overlapping image of Mn (red), Fe (green) and Sr (blue) indicates three facies of carbonates, that comparatively Mn-intermediate ankerite (facies-1) 
occurs far from the metabasalt, while the Mn-enriched ankerite (facies-2) occurs near metabasalt and in the place influenced by later fluids 
(indicated by calcite and quartz), whereas the calcite vein (facies-3) is Mn-depleted. In (b), four facies of calcite precipitate in the fracture and 
interspace. The first generation (facies-1) and fourth generation (facies-4) are Mn-enriched, identical to calcite within parallel fractures of basalt, 
inferring they precipitate from the same fluids derived from the fluid-basalt reaction. The Mn/Sr-depleted second generation (facies-2) and Mn-
depleted/Sr-enriched third generation (facies-3) are distinctive from the aforementioned generations, indicating a different origin of the later fluids. 
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. S3, 
respectively.
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