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       Microorganisms are known to facilitate the extrac-

tion of elements from rocks and to be capable of grow-

ing on rock substrates. They may therefore have appli-

cation in extraterrestrial in-situ resource use. Of par-

ticular use are cyanobacteria, oxygenic photosynthetic 

organisms that play a significant role in the production 

of organic matter and oxygen (1). They are known lith-

otrophic microorganisms that utilise inorganic material 

from rocks, causing bio-weathering (2).  

In extraterrestrial environments, such as the moon 

and Mars, the regolith is rich in inorganic elements that 

could potentially be utilised by autotrophic cyanobacte-

ria. Microbial in-situ resource use has applications in 

oxygen, fuel and biomass production, nutrient acquisi-

tion, and feedstock provision.  

Previous experimental work has isolated cyano-

bacteria from a rock-dwelling community using Low 

Earth Orbit (LEO) and Mars Simulated Conditions 

(MSC). The rock-dwelling Gloeocapsa strain OU_20 

survived exposure to LEO and MSC; whilst, Leptolyng-

bya strain OU_13 and Phormidium strain OU_10 sur-

vived exposure to MSC (3). In this study, Gloeocapsa 

strain OU_20, Leptolyngbya OU_13 and Phormidium 

strain OU_10, Chroococcidiopsis 029, Arthrospira 

platensis, Synechococcus elongate, and Anabaena cyl-

indrica, were examined as potential organisms for 

space in-situ resource use. Volcanic rocks, including 

basaltic rock (low in SiO2) analogous to Martian and 

lunar basalt, rhyolite (high in SiO2), and anorthosite 

(analogous to lunar regolith) were used as growth sub-

strates.  

The growth rate and rock dissolution were sig-

nificantly lower with rhyolite demonstrating the impor-

tance of silica content in defining the potential for in-

situ resource use. Biological weathering of the basalt 

and anorthosite resulted in the release of bio-essential 

elements from the rock matrix, highlighting the poten-

tial of cyanobacteria for applications, such as bio-

mining and nutrient acquisition, on extraterrestrial 

planets. 

A. cylindrica, produced the maximum biomass 

with all of the rock-types, and the optimal value was 

obtained with the basalt. Furthermore, A. cylindrica 

could survive 28 days of exposure to desiccation, 

MSC, which is beneficial in case of system malfunction 

and for storage. The results from this study indicate 

that cyanobacteria can potentially be utilised for in-situ 

planetary resource acquisition. 
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