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Introduction:   

With the current direction of missions and focus of 

research, the need for development of new ap-

proaches to characterization of sediments and creat-

ing a more interdisciplinary research environment 

for the samples gained is clear. Currently there is 

little in the way of a detailed strategy for identifica-

tion, characterization and processing of lunar re-

sources. Given the aggressive timelines of the 

planned campaign, a wider range of academic ex-

pertise in earth-sciences from a range of disciplines 

could heavily influence the realistic research scope 

for missions. A critical part of the plan of expansion 

to space includes the increased research scope of 

lunar resources, as an enabler for long term habita-

tion and as the first steps towards the goal of estab-

lishing a thriving, sustainable cislunar economy.  

The expansion of research expertise applied to the 

borehole cores gathered will enhance understanding 

and promote space research as a wider field of re-

search. Data gathered by the Clementine, Lunar 

Prospector, SELENE, Chandrayaan-1, LRO, 

LCROSS, and other missions have shown there are 

potential mineral and volatile resources on the 

Moon that could be used to sustain human life on 

the lunar surface and to develop a transportation 

architecture for human spaceflight beyond the 

Earth-Moon system. Utilization of these resources 

requires detailed assessment techniques. Given re-

cent findings of up to 30 wt.% water ice in some 

permanently shadowed regions at the poles of the 

Moon (Li et al., 2018), the time is now right to de-

velop a phased approach to start to develop these 

and other resources, as proposed in the LEAG Lu-

nar Exploration Roadmap Implementation Plan, 

NASA’s ISRU Roadmap, and the latest version of 

the Global Exploration Roadmap ISRU Strategy.  

The research proposed is to create an interdiscipli-

nary Sample Testing Framework for Space Utiliza-

tion, combining earth sciences with current astrobi-

ology testing. This would be done using the newly 

developed Sample Testing Framework for Undis-

turbed and Disturbed borehole samples developed 

by PhD student Frida Klabo Vonstad at University 

College London (UCL) in Civil, Environmental & 

Geomatic Engineering. 

The conceptual Sample Testing Framework which 

shows how an interdisciplinary collaborative approach 

can help disciplines work in a synergistic manner, and 

enables the research of similar interdisciplinary collab-

orations in the future in various earth-research fields. 

The research is currently being tested for applications 

in industry and academia, to reduce risk on construc-

tion sites, save cost and time, and to create more effi-

cient work practices. The research will attempt to ad-

just the Framework to suit the need of lunar and mar-

tian core samples for synergistic interdisciplinary test-

ing. 

 

References:  

[1] Li, S. and Lucey, P. G. Milliken, R.E. Hayne, P.O. 

Fisher, E. Williams, J.P. Hurley, D.M. Elphic, R.C. 

(2018) Proceedings of the National Academy of Sci-

ences, doi: 10.1073-pnas.1802345115 

 

 

5051.pdfDeveloping a New Space Economy (2019)

https://www.lpi.usra.edu/leag/reports/RoboticAnalysisLetter.pdf
https://www.lpi.usra.edu/leag/reports/RoboticAnalysisLetter.pdf
https://www.nasa.gov/sites/default/files/atoms/files/2015_nasa_technology_roadmaps_ta_7_human_exploration_destination.pdf
https://www.nasa.gov/sites/default/files/atoms/files/ger_2018_small_mobile.pdf

