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Introduction: 

Mission Prometheus is the OCE Space Simulation’s second mission to Titan, the largest of Saturn’s moons and the second largest in the Solar System. The mission lasted from 1400 February 28th to 1500 March 4th, 2006. The astronauts for this mission were Commander Stephen Smith, Sub-Commander Jonathan Scothorn, Lieutenant-Commander Steven Mair, Lieutenant Stefan De Young, Payload Specialist Brian Foo, and Ensign Nevin Hotson. As the mission motto states (quare vitam), the primary focus of this mission was to determine whether Titan currently supports life, or, failing that, whether Titan could support life in the future. 



Planetary Data: 

Atmosphere 

Titan is the only moon in the solar system to have an atmosphere. Its atmosphere composed of 95% Nitrogen, and 5% methane, cyanide, and other hydrocarbons. This atmosphere is at least 10 times thicker than the Earth's. The atmosphere is also extremely hazy; the haze, which is located ~200km from the surface, completely obscures the view of the surface from Space. A person standing on Titan's surface in the daytime would experience a level of daylight equivalent to 1/1000 the daylight on Earth's surface. This is, however, still 350 times brighter than an Earth night with a full moon. 

Surface 

Despite our recent mission, not much is known about the surface of Titan because the hazy atmosphere makes it extremely difficult to be observed. However, recent images taken with the Hubble Space Telescope reveal patches of variable brightness. These patches, scientists believe, indicate variable chemical compositions, and they hypothesize that this may indicate the presence of seas of liquid hydrocarbons.  


Observations Concerning Titan’s Surface:
During our mission to Titan, we experienced several seismic events, thus confirming that Titan is certainly a planet with unstable geology. We believe that this is a result of the 

cryovolcanism that is believed to occur on Titan. We also noted what appeared to be a riverbed, and several pools of liquid. The substance that made up these structures seemed impermeable, and yet they contained water. We hypothesize that some form of precipitation must fill them regularly, or they may be a ‘flood plain’ for one of Titan’s hypothesized cryovolcanoes- volcanoes that expel liquid water from Titan’s mantle, instead of the magma of Earth’s volcanoes. 

Samples:
We were able to extract four distinct types of material from the area where we landed- each material yielding more or less the same results. For simplicity, the many samples collected have been organized into four distinct sample groups.

Sample 1: 

Description: Brittle white substance with a thick red coating. 

Substances present:

	Substance
	Present

	Sugars
	Y

	Starches
	Y

	Nitrates
	Y

	Ammonia
	

	Lipids
	

	Protiens
	Y


Further Information: 

This substance was seen to occur in dense clumps of several (approx 20) spherical growths. We observed that these clumps were often found near what appeared to be riverbeds and pools containing samples 3 and 4. It was also noted that a clump of this material was found attached to our fuel cell during a crisis in our power grid. The issues with the power grid subsided shortly after the clump was removed. 

Analysis : 

The location where this sample was usually found, along with its containing various organic substances raises the possibility that these are either a form of mineral growth caused by sediments and material deposited by the liquids in its proximity, or that these could represent some form of life dependent on the liquids, which contain quantities of organic compounds, for nourishment.

With regards to its location on our fuel cell, we hypothesize that the clump was thrown onto our fuel cell during one of the violent seismic incidents experienced in our area. However, we have no reasonable explanation of how this clump on our fuel cell could have interfered with our power system, seeing as it failed to damage, much less penetrate the fuel cell’s protective cover. We also have no explanation for why the clump was found only on our power systems, and nowhere else on our vessel- it would be reasonable to assume that the seismic event responsible for casting the clump onto our fuel cell would also have thrown clumps on other parts of our spacecraft, but this was not the case.

The fact that this sample contained complex organic molecules such as sugars and starches indicates that there is life present on Titan. Sugars and starches are not naturally occurring substances on Earth, and they have to be synthesized by life forms. Thus there must be life in order to account for the presence of these substances.

Sample 2:

Description: Soft, Brittle white substance. 

Substances present:

	Substance
	Present

	Sugars
	

	Starches
	Y

	Nitrates
	

	Ammonia
	

	Lipids
	

	Proteins
	


Further Information: 

This substance was commonly found, and it appeared to make up the majority of the topology in our explored region. 

Analysis: 

It appears that this material makes up most of the planetary surface in the explored area. The only current hypothesis as to why the planetary surface material would contain 

starches is that the surface is covered with life forms that produce starches as a form of food, as opposed to sugars. Why any life form would starch as its primary energy source, given its low solubility, and thus difficulty in internal transportation still remains unclear. 

Especially since we have observed the presence of the easily broken-down monosaccharides and disaccharides, which is the primary energy source of most Earth life.

Sample 3:
Description: A cloudy, yellow-tinted greasy liquid. Produced bubbles when agitated.
Substances present:

	Substance
	Present

	Sugars
	Y

	Startches
	

	Nitrates
	Y

	Ammonia
	Y

	Lipids
	Y

	Proteins
	Y


Further Information: 

It was noted that the samples of this substance appeared to have fermented after being left unattended for a few weeks. The liquid turned lumpy and emitted a strong alcoholic smell. 

Analysis: 

The presence of these organic substances, along with the subsequent fermentation of the sample seems to indicate that this sample contains some form of rudimentary life perhaps resembling that of the unicellular Earth-fungus Yeast.

The fact that bubbles formed when agitated indicates that the lipids present are capable of forming lipid bilayers and micelles, which are the precursors of cell walls and membranes. Micelles and bilayers are formed from a certain kind of lipid, which contains a hydrophilic (attracted to water) part (P), and a hydrophobic (repelled by water) part (U). When in water, these lipids group so that their hydrophilic ends are exposed to water, and their hydrophobic ends are not. This is illustrated in the image below:

Figure 1and 2: Bilayers (1) and micelles (2) formed by amphiphilic lipids
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These structures are the basis for any kind of membrane found in Terrestrial life. 

Membranes through which material flow can be regulated are an essential part of any life form, and the discovery of the potential formation of these on Titan is a large step towards confirming the presence of life. 

Fermentation is a type of cellular respiration carried out in anaerobic conditions by some Terrestrial microbes, such as yeasts, and some bacteria. This process converts sugars into carbon dioxide, alcohols or various acids, and Adenosine Tri Phosphate- energy useable to organisms. The fact that fermentation occurred within samples from Titan makes possible the definite conclusion that life does indeed exist on Titan. The assumption that Titan life would use fermentation, as an energy source is not unreasonable- fermentation requires no sunlight and no oxygen to occur (Titan’s surface has neither). However, we still do not know where these life forms obtain their carbohydrates.

Sample 4:
Description: A thin, soapy liquid.

Substances present:

	Substance
	Present

	Sugars
	

	Startches
	

	Nitrates
	Y

	Ammonia
	Y

	Lipids
	

	Proteins
	


Further Information: 

There is little more relavent information about this substance.

Analysis: 

This sample contains some organic compounds, such as nitrates and ammonia. We believe that this substance may be able to form a soup of organic chemicals to nourish any life forms that will be, or are developing on Titan, furthering the possibilities of the existence, or future existence of life on this moon. 



Comments on Experimental Procedures:

It should be noted that the original scientific data, including the original sample analysis conducted on Titan, as well as the maps illustrating the exact locations of the samples were lost- possibly during one of the several violent seismic events experienced on Titan. The experiments were re-done on Earth about two months after the mission. As a result, some of the results may not be accurate. In addition, there may have been incidents of cross-contamination experienced during the seismic events, during which a liquid sample was spilt. All attempts to preserve accuracy as best we could, given these circumstances, were taken. 

Conclusion
We have verified that Titan is currently harboring primitive microbial life forms. The samples we tested contain several of the essential organic compounds needed for life. We noted the formation of proto-cell membranes and mysterious behavior in what may be considered a life form. However, the definitive evidence is the observation of anaerobic cellular respiration occurring within a sample.   








� Anonymous. “Lipid” Wikipedia- the free encyclopedia. 22 May 2006 <http://en.wikipedia.org/wiki/Image:Lipid_bilayer_and_micelle.png>.
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