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Introduction:  The evolution of the Co marine res-

ervoir is not completely understood, yet information 
contributing to this timeline provides the ability to un-
derstand how Co availability influenced its role in bi-
ology. Levels of Co were higher during the Archean 
than in the modern ocean [1]. Modern cobalt budget 
sources include riverine flux, hydrothermal flux, oce-
anic reservoir mass and residence time and the sinks 
are determined by estimates of the mass accumulation 
rates for sediments deposited in oxic, anoxic, and eux-
inic conditions [2]. During the Archean the main 
source of Co was hydrothermal due to the lack of con-
tinental runoff and shelf detrital sediments [3] The 
combination of longer Co residence time, abundant 
hydrothermal fluids, ultramafic rocks, and predomi-
nantly anoxic conditions during the Archean suggests 
that there was a large dissolved marine Co reservoir 
whose bioavailability affected the development of ear-
ly life. 

Oxidative weathering of pyrite and other sulfide 
minerals of the crust transports trace metals in marine 
sediments to the ocean via rivers. Therefore, trace ele-
ments trapped in sediments associated with early-
condensed surface water provide evidence of the pres-
ence or absence of oxygen in the Earth’s atmosphere-
hydrosphere. The rocks that form from these metallic 
sediments can provide information regarding the oxy-
gen evolution of Earth’s surficial system as well, as 
long as their composition has not been subsequently 
altered [3]. 

Results:  The trace element and Co concentrations 
in a set of Archean metasedimentary rocks from the 
Cherry Creek Metasedimentary Suite in the Gravelly 
Range, Montana that included banded iron formation 
and shale were examined for information about both 
the redox conditions of the atmosphere-hydrosphere 
and the bioavailability of Co during deposition 2.7 Ga. 

 

 
 
The Co concentrations measured are 0.5 ±0.4. 

Discussion:   
Trace element concentrations measured are similar 

to contemporaneous Archean sediments. The observed 
pattern suggests there was an elemental flux from an 
early Earth landmass. Average Co concentrations are 
similar to the reported values of 0.5 ±0.2  for the pre-
GOE Joffree Member of the Hammersly Group, Aus-
tralia [3]. Trace element and Co contributions from 
both subaerial landmasses and hydrothermal sources 
are indicated. 

The availability of Co and trace element concentra-
tions provide useful information regarding the prevail-
ing surficial redox conditions and availability of Co for 
the evolution of marine microbes. 
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