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Studying ultra-basic reducing springs discharging 
from serpentinite can inform us about how life can survive 
in these extreme (i.e. high pH, anoxic) environments. We 
need to better understand metabolic pathways in these 
locations where ultra-basic springs discharge at the surface 
because they give us a window into what is going on in the 
subsurface. By studying these springs, we can extrapolate the 
data to biogeochemical reactions occurring underground. 
Biotic processes may take up carbon through CO or CO2 
from the system and use it for their metabolic processes. The 
Tablelands, located in Gros Morne National Park in western 
Newfoundland, Canada, is a prime example of an active site 
of ultra-basic serpentinization springs in North America.

To determine the potential for autotrophic metabolisms 
at the Tablelands site of serpentinization, water and 
sediments that were sampled from an ultra-basic spring at 
the site were incubated in sealed 100 ml wheaton bottles, 
known as microcosms. Bicarbonate (HCO-3) was adding 
to microcosm experiments that tested for a carbonate 
reduction metabolism, and CO(g) was added to microcosm 
experiments that tested for CO supported metabolisms. 

The results of the CO-enriched microcosms showed 
that CO was constantly utilized in the Live experiments but 
not the Killed. In the Live microcosms with CO(g) additions 
the CO became more enriched in 13C, and had a decrease in 
the fraction of CO remaining in the headspace. Conversely, 
in the Killed microcosms with CO(g) additions, minimal 
13C enrichment was observed in the residual CO. Rayleigh 
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isotopic distillation fractionation factors calculated using 
data from the Live CO experiments showed consistent 
fractionation in duplicate microcosms. This result suggests 
that there was consistent microbial CO utilization in these 
experiments. 13C labelled CO microcosm experiments 
corroborated the data from the non-labelled CO 
experiments.

The bicarbonate experiments showed very little to no 
methane production. Therefore, under the environmental 
conditions of this experiment, bicarbonate was not used 
as a substrate for microbial methanogenesis in these 
experiments. Therefore the results of this experiment 
suggest that the autotrophic metabolism in the ultra-basic 
spring may be fueled by CO and not dissolved CO2.




