Mars Exploration Rovers Data Summary
Mission Objectives

· Search for and characterize a variety of rocks and soils that hold clues to past water activity 

· Determine the distribution and composition of minerals, rocks, and soils surrounding the landing sites

· Determine what geologic processes have shaped the local terrain and influenced the chemistry

· Perform "ground truth" -- calibration and validation -- of surface observations made by Mars orbiter instruments
· Search for iron-containing minerals, identify and quantify relative amounts of specific mineral types that contain water or were formed in water

· Characterize the mineralogy and textures of rocks and soils and determine the processes that created them

· Search for geological clues to the environmental conditions that existed when liquid water was present; assess whether those environments were conducive to life
"Think of Spirit and Opportunity as robotic field geologists. They look around with a stereo, color camera and with an infrared instrument that can classify rock types from a distance. They go to the rocks that seem most interesting. When they get to one, they reach out with a robotic arm that has a handful of tools, a microscope, two instruments for identifying what the rock is made of, and a grinder for getting to a fresh, unweathered surface inside the rock."

Dr.Steve Squyres, MER Principal Investigator

Instruments

Cameras:

· Panoramic Camera (Pancam)

· Microscopic Imager (MI)

· Hazard Cameras (Hazcams)

· Navigation Cameras (Navcams)

Spectrometers:

· Miniature Thermal Emission Spectrometer (Mini-TES)

· Mössbauer Spectrometer (MB)

· Alpha Particle X-Ray Spectrometer (APXS)

Rock Abrasion Tool (RAT)

Magnet Array

Imagery and data from the MER missions follows.
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Mars Exploration Rover – B, dubbed “Opportunity”, found these hard spheres the size of peppercorns. Some were scattered on the surface, others were anchored in the bedrock. Analyses of these spherules found them to be composed of the mineral hematite.
Image Credit: NASA/JPL
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This spectrum captured by the Opportunity's Mini-TES shows the presence of gray hematite in the Martian soil at Meridiani Planum, Mars.
Image Credit: NASA/JPL/Arizona State University
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This spectrum, taken by the Mars Exploration Rover Opportunity's Moessbauer spectrometer, shows the presence of an iron-bearing mineral called jarosite in the collection of rocks dubbed "El Capitan." "El Capitan" is located within the outcrop that lines the inner edge of the small crater where Opportunity landed. The pair of yellow peaks specifically indicates a jarosite phase, which contains water in the form of hydroxyl as a part of its structure.
Image Credit: NASA/JPL/University of Mainz
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Opportunity's discovered these centimeter-scale rock layers overlapping and cutting into each other. This phenomenon, known as crossbedding, is seen on Earth in stream and river beds.

Image Credit: NASA/JPL/Cornell/USGS
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A thin frost was observed by Opportunity's panoramic camera on the rover's 257th sol (Oct. 13, 2004) 11 minutes after sunrise (left image). The presence of the frost is most clearly seen on the post in the center of the target, particularly when compared with the unsegmented outer ring of the target, which is white. The post is normally black. Both images were taken through a filter centered at a wavelength of 440 nanometers (blue).
Image Credit: NASA/JPL/Cornell
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In November, 2004, Opportunity observed clouds at the onset of Martian winter. Similar in appearance to cirrus clouds on Earth, these clouds are believed to be composed of water-ice particles on the order of several micrometers (a few ten-thousandths of an inch) in length.
Image Credit: NASA/JPL
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During spring and summer of 2005 on Earth, Spirit often observed dozens of dust devils each day at around lunchtime local solar time on Mars.

Image Credit: NASA/JPL
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