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PROJECT OBJECTIVES 

� Characterize the geochemical signatures of microfabrics of Hamelin Pool 
stromatolites. 

� Relate stable isotope, rare earth element and trace element 
geochemistry of stromatolite microfabrics to formation mechanism and 
environmental geochemistry. 

PROJECT RATIONALE 

Hamelin Pool stromatolites are a key living analogue for ancient microbialite 
deposits. Understanding the processes that contribute to the formation of the 
microfabrics, or internal structures of the stromatolites, should provide insight 
into the relative roles of environmental and microbial processes active in 
stromatolite accretion (Trompette, 1982; Ginsburg, 1991; Suosaari et al., 
2019). Thirteen microfabrics have been identified in Hamelin Pool stromatolites 
and interpreted as fingerprints of the microbial mats that formed them (Hagan, 
2015). Our recent work suggests that the stable isotope signatures of carbon 
and oxygen (G13C and G18O) of these microfabrics exhibit trends that may be 
related to microbial metabolism, with more positive G13C and G18O values 
associated with unlaminated/clotted microfabrics (army green and gray), while 
more negative G13C and G18O values are associated with well-laminated 
microfabrics (red and yellow). The G13C and G18O values of well-laminated 
microfabrics are also associated with more trapped and bound grains, as 
evidenced by the overlap between G13C and G18O values for red and yellow 

 
Figure 1: Cross-plot of �G13C and G18O values of stromatolitic carbonate from Hamelin 
Pool. The large grey box represents the range and the small square is the average 
�G13C and G18O composition of Hamelin Pool sediments from Ahearn (2018). 
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microfabrics and the range of sediment compositions in Hamelin Pool (Fig. 1, 
grey box). These observations are consistent with the interpretation that some 
of the Hamelin Pool stromatolites are formed by both trapping and binding as 
well as in situ precipitation of microbial carbonate (Reid et al., 2000; Hagan, 
2015.  
Recent studies suggest that specific patterns of rare earth element (REE) 

concentrations in stromatolites can indicate the role of life in the formation of 
laminated carbonate structures in the geological record (Corkeron et al., 
2012). In contrast, other studies suggest that microbialites, such as 
stromatolites, record environmental REE concentrations allowing for 
paleoenvironmental reconstructions (Webb and Kamber, 2000), such as the 
oxygenation status of the water during the time of carbonate formation.  

APPROACH 

In this study, we expand the Hamelin Pool dataset by increasing the number 
of G13C and G18O measurements, and incorporate mineralogical (X-ray 
diffraction), trace element, and REE analyses of each microfabric.  

SIGNIFICANCE 

Better understanding of the geochemical characteristics of modern 
stromatolites formed by both trapping and binding, as well as direct 
precipitation in a well constrained depositional environment, will provide new 
insight into the significance of geochemical signatures in microbialites through 
geological time. If REE signatures in microbialites prove to record initial 
seawater chemistry, paleoenvironmental conditions can be reconstructed from 
stromatolites throughout geological time. 
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