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Introduction:  CHILL-ICE is an acronym for the 

2021 mission of EuroMoonMars (EMM) to ‘Construct 

a Habitat Inside a Lunar-analogue Lava tube – Iceland 

Campaign of EMM’. The project focuses on a terrestrial 

field research campaign which will be held from the 26th 

of July until the 10th of August. During this field 

campaign, two short analogue astronautical missions 

will take place to deploy a prototype habitat capable of 

housing three analogue astronauts whilst in-simulation. 

Mission goal: As preparation for semi-permanent 

human missions to the lunar surface, analogue field tests 

on Earth will greatly improve the chance of mission 

success. Looking at prospective habitat locations in/on 

the lunar – and later Martian - surface, lava tubes may 

present an excellent opportunity in terms of safety and 

efficiency. Furthermore, the unaltered rocks and 

minerals inside lava tube systems will grant a unique 

insight into the origin of the Moon, its conditions during 

the formation of the specific lava tube system, and with 

that, the history of the Earth [1]. Iceland proves to be an 

excellent fit for simulating these types of lunar terrains, 

both in the psychological ‘remoteness’ for the human 

aspects, as in the geochemical composition of these 

Earth lava flow in comparison to the Moon [2]. 

The field campaign will center around two 48-hour 

missions, a preparation, and a safe deconstruction 

campaign, with a strong focus on non-destructive 

sampling and research methods. This is crucial to 

preserve the pristine and protected environment of 

Icelandic lava tubes. During the analogue missions, 

there will be strict rules/boundary conditions and 

caveats to ensure the analogue astronauts realistically 

‘survive’: 

- The astronauts have not visited the cave system 

before, other than in a 3D model (see also 

https://www.youtube.com/watch?v=QqNnCUyMMWw)  

- The astronauts will have a limited amount of 

movement, dexterity, vision, and ‘airtime’; the 

deployment of this prototype habitat and its 

communication and power systems should be done 

within 8 hours after mission commencement. 

- After successful deployment of all vital systems 

(habitat, communications, power, sleeping and 

hygienic compartment), the astronauts will stay for 

two consecutive nights in the habitat.  

- During the remaining one and a half day, the 

astronauts will go on research ExtraVehicular 

Activities (EVAs), in order to comply with the 

missions’ secondary statements as defined by our 

research partners and collaborators. 

- The astronauts will not be able to go outside, 

communicate with anyone other than Mission 

Control, eat only rehydrated foods, and will adhere 

to strict airlock protocols in order to change into 

their spacesuits. 

Research objectives: The research will be 

conducted during the full three-week field campaign, 

only specifically adapted research projects will be 

implemented during the analogue missions. Out-of-sim 

research will focus on the operations of heavy or fragile 

equipment, in order to map the direct surroundings of 

the Stefánshellir lava tube system and the 

Hallmundarhraun lava field. For this, drones, 

magnetometers, photogrammetry, and LiDAR systems 

will be used. During the EVA’s, the astronauts will 

explore the cave on foot, but also by using (semi-) 

autonomous rover vehicles, such as the Lunar Zebro [3]. 

Other research that will take place during EVA’s are 

non-destructive geochemical and (micro)biological 

sampling, such as spectrometry, photogrammetry, and 

in-situ data collection for laboratory DNA-sequencing. 
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