
 

 

February 2018 / Dhafor Region, Sultanate of Oman 

AMADEE-18 Mars Simulation 

Announcement of Opportunity for Experiments V2.0 

 

 

In February 2018, the Austrian Space Forum will conduct an integrated Mars analog field mission in 

the Dhofar Region in the Sultanate of Oman. The expedition will be carried out in a Martian terrestrial 

analog and directed by a Mission Support Center (OeWF) in Innsbruck/Austria. A small field crew 

including analog astronauts with spacesuits will conduct experiments preparing for future human and 

robotic Mars exploration missions. 

 

The Austrian Space Forum invites the scientific community to submit experiment proposals in the 

fields of geosciences, engineering, planetary surface operations, life sciences including astrobiology, 

human factors.  

 

The deadline for submissions is 30Jun2017. The announcement of the selected proposals will be 

presented on 15Jul2017. 
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Location of the AMADEE-18 test site 

AMADEE-18 aims 

Simulating Mars Human-robotic surface activities in terrestrial analogs has evolved into an 

efficient tool for developing exploration mission architectures. They facilitate to understand the 

advantages and limitations of future Human planetary missions, becoming an added value for 

the development of remote science operations, helping to understand the constraints and 

opportunities of the technology and workflows.   

 

The test sites will be selected for their geological and topographic similarity to Mars. The AMADEE-18 

mission presents an excellent opportunity to: 

 

 Study equipment behaviour involving the simultaneous usage of instruments with the option of 

humans-in-the-loop (via two high-fidelity spacesuit simulators, portable system, etc.) 

 

 The development of platforms for testing life-detection or geoscience techniques, performing 

robotic support tool for future human mission and test concepts for high situational awareness of 

remote support teams. 

 

 Studying the analog as a model region for their Martian counterparts. 

 

 Serving as a catalyst to increase the visibility of planetary sciences and human exploration. 

 

 Evolving the know-how of managing human mission to Mars deploying a realistic model for 

Mission Support center – Astronaut actions and the encompassing decision making framework. 

The AMADEE-18 test site 

The deserts of Dhofar, the largest governorate in the 

Sultanate of Oman, have a resemblance to various Mars 

surface features, such as sedimentary structures dating 

back to the Paleocene and Eocene, salt domes of the 

South Oman Salt Basin and ancient river beds. The test 

site offers a wide range of sand and rocky surfaces 

combined with a broad variability in inclination.  

 

The nearest major city is Salalah, expected 

temperatures at the test site in February typically range 

between 16-27°C with less than 10 mm of precipitation. A 

more detailed test description is provided at the end of this 

document.  
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Figure 1. Conceptual architecture of the AMADEE-18 expedition: A 10min time delay reflects the signal travel time between 

Earth and Mars. The Mission Support Center in Innsbruck/Austria is the single-line-of-contact between “Earth” and “Mars”. 

 

Preparatory phase  (“Bridgehead phase”, days 01-07) 

 

During the initial preparatory activities and the establishment of an operational base camp as well the 

local infrastructure in-situ, this period offers an opportunity for guest researchers and media to be 

present on site on a case-to-case base.  

 

Instruments which cannot be operated by the OeWF field crew (e.g. due to the experiment sensitivity, 

operator training requirements etc.) may be operated by the researchers in the field. Selected pilot & 

calibration measurements may be conducted.  

 

Isolation phase (“Research phase”, days 08-29) 

 

After the preparatory phase, the MSC Innsbruck/Austria will direct the crew limited to ca. 10-15 

crewmembers who will conduct experiments according to a flight plan. The field data will be analyzed 

in near-real time by the remote science support team, which receives a telemetry stream. A 10 

minutes time-delay between “Earth” and “Mars” will be introduced. Research teams will have to rely on 

the data generated in the field, including a time-delay of 10min each way.  

 

During both phases, the following infrastructure will be available*: 

 

 General logistics (accommodation in tents, water/food/medical care, basic hygiene) 

 Broadband internet access and 230V/50Hz electrical power 

 A basic mechanical and electrical workshop (including 3d-printer) & basic mobility (tbc)  

 Remote support team (Mission Support Center, Innsbruck/Austria) 
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Timeline & Selection process 

 

March 2017  Announcement of Opportunity released 

30Jun2017 Submission deadline for experiment proposals 

15Jul2017 Notification of Acceptance/Non-Acceptance 

August 2017 Experiments interaction defined in detail, preliminary mission definition, 

release of the AMADEE-18 Mission Manifest (the main expedition planning 

reference document) 

November 2017 Hardware arrives in Innsbruck/Austria 

10-12Dec2017 Dress Rehearsal III (instrument training rehearsal), Innsbruck/Austria 

Ca 23Dec2017 Shipping to target site starts 

01Feb-02Mar2018  Field Mission 

End of March 2018 Return of hardware to Innsbruck, shipping back to home institutions 

26-27May2018 (tbd) AMADEE-18 Science & Technology Workshop (Austria, tbd) 

 

Experiment selection Process 

 

1. The submissions of proposals MUST reach the Austrian Space Forum via Email no later than 

30Jun2017, 23:59 CEST in electronic form.  

 

2. All proposals will undergo a peer-review process following these criteria: 

 Scientific, technical or operational merits. 

 Detailed plan of the research that clearly states that:  

o Feasibility of the proposed project, including the potential for data fusion with other 

experiments and alignment with the aims of the OEWF research program.  

o Experiment needs versus resources available, ability to assess and mitigate 

programmatic, engineering and safety risks (“Can it work reliably and safe?”) 

o Ability to process, analyzes, share and publish the experiment data in a timely 

manner. 

 

3. The experiments will have to be self-funded, but the scientific and logistics infrastructure will 

be provided by the Austrian Space Forum. Also, the option for tele-operated experiments is 

available. 

 

4. Depending on the outcome of the selection board recommendations, experiments will either 

be selected “as is”, “with a request for modifications” (where the Principal Investigator has still 

the option to decline), or “not selected”. 

 

Acknowledging the short timeframe for submitting and processing proposals to national funding 

institutions, experiments can also be submitted as “subject to funding decisions”. In this case, the final 

decision on the PI-side has to be provided by 30Aug2017 latest to allow for the flight planning. 

 

 

 

 

  

The Austrian Space Forum encourages potential Principal Investigators to contact the AMADEE-18 

leadership before submitting a proposal in order to discuss potential opportunities and challenges to 

the experiment.  
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Administrative aspects 

Junior Researchers Program 

The Austrian Space Forum has a tradition of implementing a 

“Junior Researchers” program: Students at high school or 

university level may submit research projects for AMADEE-18. 

Their experiments shall allow for experiencing the full life-cycle of 

an experiment from formulating a research question to data 

interpretation. The review process for Junior Researchers will be 

independent from the formal selection.   

 

Media activities 

A major media attention is expected for the mission, as it was the 

case in previous simulations. The Austrian Space Forum as project 

owner will coordinate and manage all media activities to ensure a 

professional media campaign.   

 

Funding   

Experiments have to be self-funded, including the development of 

the hardware, documentation, transport of hardware and personnel 

to and from Innsbruck (Austria), as well as to and from the mission 

site. For experiment-specific personnel participating in the field, the 

expenses for infrastructure and consumables will be distributed 

amongst the experiments. (Ca. € 300-500 /field person-week, tbd). 

 

Legal Disclaimer 

Although very unlikely, the Austrian Space Forum reserves the right to cancel the field mission. Hence, 

teams submitting a research proposal do so at their own discretion, expenses and risks without 

guarantee of success. Experiment teams will be asked to enter a legal agreement for their respective 

experiment after a successful review. 

 

Human Factors research 

In case human test subjects are involved (e.g. medical 

experiments), the Austrian Space Forum requires an ethics 

commission approval (including appropriate insurances) at the time 

of the experiment. This does not apply to man-in-the-loop 

experiments where the focus is purely engineering-oriented. The 

Medical Team of the Austrian Space Forum might require ethics 

commission approval.  
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Important: By submitting, you are agreeing to… 

 

 fulfill the requirements put forward in this Announcement of Opportunity, including deadlines, and 

documentation. 

 be available during the mission for remote science support, either at your home institution or in the 

Mission Support Center in Austria. 

 potentially share data for data fusion and joint experiments on a case-to-case bases. 

 be able to cover the funding for your experiment, to deliver the experiment hardware in time to 

Innsbruck/Austria, including documentation and customs clearances 

 participate in the preparatory teleconferences and training workshops as necessary (either 

virtually or in person) as well as in the post-simulation science workshop. This applies especially 

to the 3
rd

 Dress Rehearsal (Scientific Dress Rehearsal). 

 be willing and able of processing, analyzing and publishing the results of your experiment within a 

reasonable time after the end of the field campaign. 

 Be willing to proactively participate in the media activities of AMADEE-18, adhere to the mission-

wide media milestones, including for social media.  

 

Next steps after selection 

Upon selection, representatives of the OeWF Remote Science Support and the Flight Planning team 

will get in touch with the experiments Principal Investigators, discussing the experiment 

implementation, training requirements for the field crews, bandwidth and power topics as well as 

experiment specific hazards and risks. These deliberations lead to the creation of the Standard 

Experiment Information Form which is the basis for the operational and contingency procedures.  

 

Contact 

Austrian Space Forum / Spacesuit Laboratory 

Dr. Gernot Groemer, gernot.groemer@oewf.org, +43 (0)676 616 8336 

Sillufer 3a, 6020 Innsbruck, Austria 

 

Journal references 

 Losiak, A. at al. (2014): Remote Science Support during MARS2013: Testing a Map-Based System of Data 
Processing and Utilization for Future Long-Duration Planetary Missions, Astrobiology 14:5, pp 417-430 

 Groemer, G. et al. (2014): The MARS2013 Analog Mission, Astrobiology 14:5, pp 360-376 

 Groemer, G. et al. (2016): The AMADEE-15 Mars Simulation, Acta Astronautica, Vol 129, pp 277–290  

 
Media references 
 

 CNN on the OeWF spacesuits: http://edition.cnn.com/2014/01/30/tech/innovation/the-spacesuit-inspired-by-
medieval-armor/ 

 BBC about the Rio Tinto Mission: http://www.bbc.com/news/science-environment-13161635  

 NBC on astrobiology research at the Austrian Space Forum: 
http://www.nbcnews.com/id/43549253/ns/technology_and_science-space/t/how-do-you-keep-spacesuits-
germ-free-mars/#.WGPbw1ynznM  

mailto:gernot.groemer@oewf.org
http://www.sciencedirect.com/science/journal/00945765/129/supp/C
http://edition.cnn.com/2014/01/30/tech/innovation/the-spacesuit-inspired-by-medieval-armor/
http://edition.cnn.com/2014/01/30/tech/innovation/the-spacesuit-inspired-by-medieval-armor/
http://www.bbc.com/news/science-environment-13161635
http://www.nbcnews.com/id/43549253/ns/technology_and_science-space/t/how-do-you-keep-spacesuits-germ-free-mars/#.WGPbw1ynznM
http://www.nbcnews.com/id/43549253/ns/technology_and_science-space/t/how-do-you-keep-spacesuits-germ-free-mars/#.WGPbw1ynznM
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Format for experiment proposals 

 

Title An informative title such that by reading the title a person can 

understand the goal of the proposed investigation; plus a 

one-word name or acronym for the proposal. 

Cover page 

≤ 1 page 

Summary & 

Contact details 

The detailed contact coordinates of every member in the 

proposing team (name, affiliation, postal address, email, 

telephone(s)). There is no limit on the number of Co-

Investigators. 

Expertise A brief outline of the expertise that each investigator will 

contribute to the proposed investigation. 

one paragraph per 

person  

Scientific 

description 

A detailed description of the project to be accomplished 

during the AMADEE-18 mission should follow the standard 

outline of scientific proposal: 

 Research rationale (why it is important to perform your 

experiment, including a brief literature review (what was 

done in this field so far) scientific, engineering or 

operational hypothesis (testable statement being the core 

of this specific experiment) detailed proposed methods 

expected results & publication plan potential for 

collaboration 

 

The aim of this part of the proposal is to demonstrate that the 

proposed work is scientifically/technically relevant and 

feasible. 

 

≤3pages 

Technical 

Description 

The scientific, technical and management implementation 

description, including heritage and maturity, where applicable. 

Indicate if you would need to be present in the field or the 

Mission Support Center or remotely from your institution. This 

section should include: 

 Duration of experiment in the field (e.g. 10 x 2 hrs 

total)Suit tester time requested (projected training and 

actual test time) 

 Power requirements (if >100 W: e.g. 1500 W, 4 hrs per 

day)Communication (if >500 kB/s: for how long/day?) 

 Storage/shipment sizes & weights: Do you have any 

other special needs? (e.g. legal/IPR issues, Any ITAR-

restrictions, special needs of team members, etc.) 

≤ 3 pages 

 

The proposal shall be sent as a pdf-file to info@oewf.org with cc: to gernot.groemer@oewf.org and 

sophie.gruber@oewf.org no later than 30Jun2017.  
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Oman test site description 

The AMADEE-18 “landing site” in the Dhofar governorate is embedded in a hyper-arid desert 

within a predominantly flat, windy terrain. Aeolian landscape formation is evident. The test site 

is classified as a subaerial environment, where water is or was derived only from precipitation 

or ambient-temperature groundwater. This environment can support the preservation of 

mineralogical, chemical, isotopic and structural (paleo-)biosignatures.  

 

Climate 

The Climate of Oman is a subtropical dry, hot 

desert climate with low annual rainfall. A hot, 

dust-laden wind, the Shamal, blows in the spring 

and summer-period, from March till August. 

Sparse low perennial vegetation is 

growing on the high rim hillslope and wadis (dry 

streams). Small bushes are located in the wadis 

in the crater bottom.  

 

 

 

Figure 2: Temperature of Marmul region 

 

 

Hazards  

The region is inhabitant by several venomous snake and scorpion species. However, incidents are 

considered very rare. Flash floods may occur during winter and the transient season over the duration 

of typically 4-6 hours. In the vicinity of selected gas harvesting fields, there is a risk of gas traps. These 

are clearly marked with warning signs.  

 

For aerial vehicles, wind gusts might need to be considered -   detailed wind data and their diurnal 

variation patterns are available upon request.  

 

 

http://www.weatheronline.co.uk/Oman.htm
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Representatives imagery from the AMADEE-18 test site 

 

  
Panoramas and close-ups of the test site and representative neighbouring sites.  

(Elevation is approximately 250m above sea level.) 

 
  

10 cm 100 cm 

10 m 

1 m 10 cm 
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Test site mineralogy 

The Dhofar region presents mainly salt domes, salt basins and sedimentary rocks. The subaerial 

region that includes the test site is typically dominated by a mineralogical variety of smectites, kaolins 

and phyllosilicates as well as iron oxides, sulfides and other ferrous alteration phases. Following the 

research carried by other authors, the selected landing site could present the following minerals: 

sandstones (with isolated volcanic formation from past activities), saltstones, potassium salts, halite, 

titanite paragenesis, sulphur and sulfate members, white mica, claystones (illite), carbonates (mainly 

calcite) and volcanic main mineralization. 

The soil preserves the geological record as paleosols and as such, the composition and 

morphology the evidence of past climate; also, it maintains aqueous conditions, and both macro- and 

microbiota. Furthermore, the region presents silicilyte as a natural formation from geological activity 

and its possible bio-geochemical alteration. The region has traces from ancient ambient seawater 

rather than hydrothermal or biogenic sources as the primary source of the silica and a deep seafloor.   

 

However, the region has not been extensively studied as a terrestrial analog, being a promising region 

to be compared as a subaerial analog for Mars.  

 

Test site habitability & biosignature preservation 

Habitable subaerial environments support microbial metabolic pathways at the surface and near-

surface. The chemotrophic and phototrophic microbial communities may be present in the form of 

endoliths or other microbial communities of varying complexity and density. The region also hosts a 

variety of green algae, fungi and heterotrophic bacteria. It has been confirmed that the test site can 

sustain diverse microbial communities (Figure 3. [7]).  

 

Due to the geo-properties of the subaerial environment, a variety of organic, textural, chemical, 

mineralogical and isotopic biosignatures can be observed. At the test site, fossilized blue-green 

bacteria are an important microfossil for precambrian life. One of the most interesting geological 

formation concerning paleosol structures is the 

sedimentary stromatolites that present a high 

concentration of organic fossils in their composition.  

 

The fossils are mainly composed of cyanobacteria with 

carbonates and quartz with surrounding organic 

intrusions.  In addition, on some selected samples, 

micritic, bush-like, tubular and shelly fossils have been 

reported. 

However, the southern part of Oman is still 

under discussion by other authors who have found 

other mineralization structures, such as platform 

carbonates. These geological formations contain at 

least four major textures of microbially influenced 

origin: thrombolites, pustular laminites, crinkly 

laminites, and tufted laminites. The formation of these 

textures involved a balance between microbial 

sediment production, including organic and inorganic 

fallout of suspended carbonate muds. The microbial 

activity growth, as well as diagenetic remineralization 

of organics, produced complex pore systems that differ 

in size and geometry depending on the facies and the 

extent of overprinting dolomitization. 

Figure 3. Relative percentage distribution of 
bacterial taxa and cyanobacterial genera among 
the three studied crust samples as revealed by 
16S rRNA gene-based clone libraries. 
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Glossary 

Archean  Archean eon (4-2,5 billion years): geological division of the Precambrian (4,6-541 Ma) 

Chemotrophic obtaining energy through oxidation of inorganic or organic compounds 

Heterotrophic using inorganic compounds for growth and development, unable to synthesize its own 

food 

Phototrophic  using light as a source of energy 

Claystone sedimentary rock type, consists of fine grained clay minerals 

Dolomitization substitution of calcium ions with magnesium ions in carbonates, e.g. during diagenesis 

Endoliths  organisms that live inside rocks, shells or pores between rocks 

Micrite  limestone, the diameter of the forming particles ranges up to 4 µm 

Microbial microorganisms, e.g. bacteria  

Paleosols a former soil, preserved by burial  

Paragenesis  a sequence in which minerals are formed in an ore deposit, depends on pressure and 

temperature 

Phyllosilicate sheet silicates, refers to the sheet-like crystallographic structure, the minerals mostly 

show a platy or flaky form – also found on Mars 

Salt dome a domelike structure that is formed when evaporites (salts) move up towards the 

earth's surface.  

Smectite, Kaolin, White mica clay minerals 

Stromatolites layered, sheet-like sedimentary rocks, formed by cyanobacteria (prokaryotic cells) 

Subaerial events that take place near the or directly on the earth’s surface 

Titanite  silicate mineral (CaTiSiO5) 

Thrombolites clotted, accretionary forms of microbial communities 

 

http://sp.lyellcollection.org/
http://sp.lyellcollection.org/

