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Mission Science Objectives
The igneous rocks on a planetary surface are a high priority in a planetary geology context.  They provide information on the age of the planet as well as the composition and mineralogy.  The igneous rocks also allow direct insight into the planet's molten interior and thus the evolution and possible origin of the planet.  Additional data obtained from the sedimentary and metamorphic rocks, and surface deposits (e.g., soils or regolith) help scientists understand more of the history of the region.  Evidence of other rock cycle processes, such as chemical and mechanical weathering of igneous rocks, erosion, and deposition, give scientists important information.  The rocks and regolith thus relate to a planet's past and present surface and crustal processes, including any interaction with an atmosphere or water present on or near the surface.

Science Objective 1:  Characterize the geology of the region's volcanic units through time.
	1a - Investigation: Determine the age and history of the volcanic flow and cone units.
1b - Investigation: Determine the variability of the volcanic flow and cone units (e.g., rock composition, shape of cone, volcanic process). 
Note: Key for site selection and time line. Objective 1 will be met by collecting rock and regolith or soil samples in volcanic areas during EVA’s and with some photography.

Science Objective 2:  Characterize the region's other geologic units that existed prior to the beginning of volcanism.
	2a - Investigation: Determine the composition of these sedimentary 'basement' units that lie underneath the volcanic cones and flows.
2b - Investigation: Determine the variability of any 'basement' units (e.g., rock color and surface texture, geologic process that created the different units).
Note: Key for site selection and time line. Objective 2 will be met by collecting rock and regolith or soil samples in non-volcanic areas during EVA’s and with some photography.

Science Objective 3:  Characterize the region's surface deposits (e.g., soil) and associated weathering and erosion processes that have created these soils.
	3a - Investigation: Determine the transport mechanisms (e.g., water and/or wind) currently weathering the surface.
	3b - Investigation: Determine the formation and modification processes of the surface regolith (e.g. soil).
Note: Key for site selection and time line.  Objective 3 will be met by collecting rock and regolith or soil samples, plus photography in areas that show evidence of water or wind activity.

Mission Flight Rules and Assumptions
All human space exploration missions have flight rules to keep the astronaut crews as safe as possible.  These rules can be based on spacecraft or system performance limitations, or on the crew's physical well being.

NASA's current thinking --'design reference mission', on planetary surface exploration is that as many of the assets as possible that are needed to conduct a human mission will be pre-deployed by robotic missions prior to the arrival of an astronaut crew (e.g., SEV).  Also, these surface assets should all be mobile, so the same assets can be used at different locations on the planetary surface.  These assets would be robotically driven from one location to another in between two human exploration missions.

Flight Rule 1:  You have three days to explore the volcanic field and address the mission science objectives as best you can.  At the end of the first and second days of exploration, the crew can sleep in the SEV, and they do not have to return to their original landing site.  However, the third day of exploration MUST end at the landing site.

Flight Rule 2:  Your landing location, and thus your starting location for your 3-day exploration mission, must be at a site that has no restrictions to SEV travel (that is, sites that are not too rough or steep). See Traverse Hazard Map for further details.

Flight Rule 3:  Your 2-person astronaut crew will only have 8 hours of time each day, available for scientific exploration, and they must stay together and work as a team.  This time is divided into two 4-hour periods, separated by a rest/meal break that the crew takes inside the SEV.  The SEV cannot be driven by any means during this break.  The remaining 16 hours of each day will be used for sleeping, eating, maintenance, communication with mission control, etc.

Flight Rule 4:  Your SEV, while a very capable machine, has limitations in where it can explore and how fast it can drive on the unimproved surface.  See the attached 'Traverse Hazard Map' for restrictions.  The average speed for your SEV, over much of the terrain, is 5 kilometers per hour, while more difficult terrain will require you to drive slower.

Flight Rule 5:  It takes astronauts 15 minutes to get out of their seats in the SEV, into their space suits, climb off of the rover, and get their field exploration tools together, before they can begin their scientific exploration. An additional 15 minutes is needed at the end of the EVA, to stow tools and samples, get on the rover, get out of the space suit, and prepare to drive to the next exploration site.

Assumption 1:  Your spacecraft will land at a specific location, your first site selection, chosen by you. 

Assumption 2:  The SEV that you will use to explore is already at your landing site location waiting for you.

Assumption 3:  You may spend up to 1 hour scientifically exploring each site where you chose to stop the SEV and explore the surface using space suits.  Using Flight Rule 3, this means you can spend a total of up to 1.5 hours at each stop.
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