
EUROMOONMARS EARTH SPACE INNOVATION HIGHLIGHTS.  B. Foing1-20, A. Tavernier3,13,14 , S. 

Crotti3,7, J. Pascual 3,23, I. Bustamante3,7,  A. Kolodziejczyk3,7, I.R.Perrier3,7,9, A. Autino20,  L. Schlarmann14, 17-18, C. 

Pouwels2,3,11, 12 , M. Heemskerk2,3,4, 12 , S. Pavanello7,21, H. Rogers2, M.Musilova2, A. Ehreiser14,16-18, C. Stoker1,24, K 

McGrath3,7,12,14 , S. Baatout7,22, B. Reymen7,22, A. Wedler16 ,  J. Mura 3, S.Kerber2,3,12 , S. Mulder2-4 , M. Feenstra19, 

N. Eckelkamp19, A. Weert2-4 , A. Castro2,3,  H. Reilly3,7,12,14,15,17 , C. Moyan3,7,12,14,15,17, G. Brady3,7, 12,14,15,17 , P. Das 

Rajkakati2,3, R. Heemskerk2,3,12, N. Sirikan2,3,6 , H. Boross2,3,6, R. Landolina3,7, A.Spilkin3,7 & EuroMoonMars cam-

paigns teams3, 1ILEWG MDRS campaign teams (ESA ESTEC, NASA Ames, VU Amsterdam, GWU), 2EMMIHS 

EuroMoonMars-Intl MoonBase Alliance, HISEAs, 3ILEWG EuroMoonMars, 4VU Amsterdam, 5Leiden Observato-

ry, 6ESA ESTEC, 7EMMPOL/AATC, 8 Moon Gallery Foundation, 9 IPSA, 10 EMMATA, 11 ISU International Space 

University, 12 EMM CHILL-ICE Iceland team, 13U of Atacama, Chile, 14 LICA EuroMoonMars Chile 2022, 15TU 

Dublin, 16DLR Institute of Mechatronics & ROBEX/ARCHES telerobotic Etna campaign team 17EMM-Etna cam-

paign 2021, 18Leiden/ESTEC LEAPS programme 2021, 19MoonMars Foundation,  20Space Renaissance International 

, 21Padova University, 22SCK CEN Leuven, 23CollabWith, 24NASA Ames Res. Centre 

 

EuroMoonMars programme & field campaigns at 

diverse terrestrial MoonMars Analogue sites. Eu-

roMoonMars is an ILEWG programme in collabora-

tion with space agencies, academia, universities and 

research institutions and industries. The programme 

includes research activities for data analysis, instru-

ments tests and development, field tests in MoonMars 

analogue, pilot projects , training and hands-on work-

shops , and outreach activities. Extreme environments 

on Earth often provide similar terrain conditions to 

sites on the Moon and Mars. In order to maximize sci-

entific return it becomes more important to rehearse 

mission operations in the field and through simula-

tions. EuroMoonMars field campaigns have then been 

organised in specific locations of technical, scientific 

and exploration interest. Field tests have been conduct-

ed in ESTEC, EAC, at Utah MDRS station , Eifel, Rio 

Tinto, Iceland, La Reunion,  LunAres & AATC bases 

in Poland, and at Hawaii  .  

 

EuroMoonMars Campaigns at MDRS Utah Mars 

analogue. We started with EuroGeoMars with 

ILEWG, ESA ESTEC, NASA  Ames, VU Amsterdam 

, GWU  and continued with yearly EuroMoonMars. 

We deployed a suite of instruments and techniques 

including sample collection, context imaging from 

remote to local and microscale, drilling, spectrometers 

and Polymerase Chain Reaction PCR. We analyzed 

how geological and geochemical evolution affected 

local parameters (mineralogy, organics content, envi-

ronment variations) and therefore the habitability and 

the signature of organics and biota. Among the im-

portant findings of these field research campaigns are 

the diversity in the composition of soil samples even 

when collected in close proximity, the low abundances 

of detectable polycyclic aromatic hydrocarbons and 

amino acids and the presence of biota of all three do-

mains of life with significant heterogeneity. An ex-

traordinary variety of putative extremophiles, mainly 

Bacteria but also Archaea and Eukarya was observed 

[3,4,9]. A dominant factor in measurable bacterial 

abundance seems to be soil porosity and lower clay-

sized particle content [6-8].Other EuroMoonMars 

campaigns looked at the mineralogy and environment 

conditions, and the geology context for habitability in 

support to Mars Express, MRO, Mars Exploration rov-

ers, Mars Curiosity and Perseverance.   

 

Recent EuroMoonMars Campaigns at IMA HI-

SEAS Hawaii. Latest campaigns have been conducted 

jointly between EuroMoonMars –International Moon-

Base Alliance –HI-SEAS (EMMIHS) at Mauna Loa 

Hawaii since 2018 [16-18]]. Samples of different lava 

flows from Mauna Loa have been compared to meas-

urements of the Mars Exploration Rovers (MER) in 

order to provide more insight in the similarities of the 

effects of hydrous alteration on volcanic rocks on Mars 

[17]. In lava tubes accessible from HI-SEAS, Hawaii, 

there are several minerals present that appear to form 

from the surrounding basaltic rock by hydrological and 

microbial processes. The purpose of this study is to 

research the secondary mineralization in lava tubes to 

understand the characteristics and formation processes 

of the mineral precipitates as analogue for the presence 

of secondary minerals in lava tubes on other terrestrial 

bodies in the solar system [18] . 

 
Fig.1  International Moonbase Alliance HI-SEAS dome 

facility where 2-4 weeks Moon/Mars simulation cam-

paigns were conducted since 2018. 

 

Recent EuroMoonMars Etna campaign in July 

2021  We supported telerobotic campaigns at Etna in 
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2017 (DLR/ROBEX), and one planned for June 2022 

(ARCHES collaboration) and organized EMM-Etna in 

July 2021 (see figs 2&3)  [15]. 

 
Fig.2 EuroMoonMars Etna campaign team in Paternó 

mud pools reminiscent of Mars 

 

 
Fig.3 Rover exploration and EuroMoonMars Etna 

campaign team near Cisternazza crater reminiscent of 

the volcanic Moon and Mars 

 

Recent EuroMoonMars Iceland CHILL-ICE cam-

paign in July-August 2021  We performed in 2019-

2020 scouting analogue campaigns in Iceland [12-14]. 

The EuroMoonMars CHILL-ICE mission took place in 

mid 2021, set in the Surtshellir-Stefanshellir cave sys-

tem in the Hallmundarhraun lava flow located in the 

Western part of Iceland, It allowed to test instruments 

and equipment (rovers, drones), in a lunar-analogue 

field terrain, and to deploy ECHO shelter in a lavatube 

and deploy astronauts [22,23] .   
 

Upcoming campaign in Atacama Chile 21 Feb-6 

March 2022 . In Chile, the Atacama Desert and the 

neighboring Arid Central Andes (Puna) represent a 

geographical site whose particular environmental con-

ditions make it a potential Mars analogue [19]. Some 

Atacama samples were compared to EMM MDRS 

ones for mineralogy, aminoacids, organics and micro-

bial contents [6-8]. A scout Chile MoonMars campaign 

was organized in February 2021[20], and a large Ata-

cama Ojos del Salado campaign is planned for 21 Feb-

6 March 2022 [21] .  
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