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MARS PATHFINDER LANDING SITE CHARACTERISTICS 
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Mars Pathfinder is a Discovery class mission to land a spacecraft on Mars in July 1997. The 
payload includes a microrover, a stereoscopic imager on a pop up mast with visible through near 
infrared spectral filters, an alpha proton x-ray spectrometer (aboard the rover), and an atmospheric 
structure instrument/meteorology package. The mission will investigate surface morphology and 
geology at meter scale, determine elemental composition and mineralogy of rocks and surface materials, 
and conduct a variety of atmospheric science investigations [I]. In this abstract we describe the 
characteristics of the landing site. 

The landing site chosen for Mars Pathfinder is at the mouth of Ares Vallis in southeastern 
Chryse Planitia (19.S0N, 32.8"W) (Fig. I). Ares Vallis is a large outflow channel that drained the 
highlands to the southeast. The region contains large streamlined islands of older plateau materials and 
smooth outflow deposits in the channels. Many of the streamlined island are surrounded by terraces 
that may represent stages of downcutting during the flood or layering. Potential source rocks for the 
outflow deposits include ancient crustal units-Noachian plateau materials (Npll, Np12), Hesperian 
Ridged Plains (Hr), and a variety of reworked channel materials (Hcht, Hch, Hchp). The landing 
ellipse, 100 x 200 km, is placed on a flat, smooth surface between streamlined islands and knobby 
terrain to the east, large streamlined islands to the south, large fresh impact craters to the north, and 
scabby or etched terrain to the west (Fig. 1). Scabby or etched terrain is rough-appearing in high- 
resolution images (-40 rnlpixel) and may have resulted from fluvial plucking or eolian deflation [2]. 
Portions of the landing site are peppered with secondary craters that either excavated or are covered by 
dark albedo material. Morphologies of the secondaries indicate that the source crater is to the south. 

Crater counts in the landing ellipse indicate a Late Hesperian age [3] with a -2 power-law size- 
frequency distribution and 2419 craters 21 km diameter, 445 craters 22 km diameter, 64 craters 25 km 
diarneter, all normalized per million square kilometers. Part of a 10 lun diameter crater lies within the 
15,700 km2 ellipse and there are about 3 craters 2-3 km in diameter, 27 craters 1-2 km in diameter, 38 
craters 0.5-1 km in diameter and 49 craters less than 0.5 kin in diameter. There is about a 3% chance of 
landing within a crater at this site. 

Within the landing ellipse there are approximately 275 large blocks that range from 60 m (which 
is close to the resolution limit) to a maximum of 7 kin in diameter, although most are less than a 
kilometer in diameter. Soine streamlined islands have concentrations of blocks on their downstream 
sides, which suggests that the blocks were rafted as bedload in the flood and deposited where flow 
velocities decreased. Cumulative frequencies of blocks within the landing ellipse roughly fit a -1.6 
power-law size-frequency distribution. There are 828 blocks 21 kin diameter, 382 blocks 22 km 
diameter and 64 blocks 25 kin diameter all normalized per million square kilometers. The actual 
number of blocks in the landing ellipse 20.25 km diameter is 168, with 62 blocks 20.5 km diameter, 
13 21 krn diameter, 6 blocks 22hn diameter, and 1 block 25 km diameter. Photoclinometry 
(symmetric method) was used to estimate the heights and slopes of 12 blocks. Results indicate most 
blocks have overall slopes of about lo0, with maximum local slopes up to 25'. A general relationship 
exists between increasing block diameter and height h = -33.2 + 0.15d, where h is height and d is 
diameter ( ~ 0 . 8 6 ) .  There is about a 1 % chance of landing on a block at this site. 

Albedo, color, thermal inertia, and rock abundance suggest that the Ares Vallis landing site 
shares many of the same characteristics as the Viking landing sites. A combined albedo, thermal inertia 
[reported in cgs units], and rock abundance data set kindly provided by P. Christensen, ASU [4] 
was used in our evaluation of the landing site. Albedo varies from 0.19-0.23 ( lo  bin data [5]), thermal 
inertia varies from 9.8-12.9 (0.5' bin data [6]), fine-component thennal inertia varies from 8.4-10.9 ( lo  
bin data [7]), and rock abundance varies from 18-259) ( l o  bin data [8]) over the Pathfinder landing 
ellipse. For comparison, the Viking 1 and 2 landing sites have values of rock abundance of 16% and 
23%, albedo of 0.25, thermal inertia of 8.4 and 7.8, and fine component thermal inertia of 7.1 and 6.2, 
respectively. Red (0.141-0.202) and violet (0.062-0.097) radiances of the Ares landing site using 
Viking orbiter frames in the 3443 series yield average red to violet ratios of 2.25 (range: 1.69-2.78). 
The lower albedo, higher rock abundance and higher thennal inertia data for the Ares Vallis site suggest 
a slightly rockier and less dusty surface than the Viking landing sites. 

Surface materials at the Ares Vallis site should be similar to those at the Viking landing sites [9]. 
Color radiances and their ratios suggest a variety of materials that include cohesive soillike materials and 
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coated and uncoated rocks [lo]. Rather large fine-component thermal inertias also suggest that 
cohesive soillike materials, compatible with successful landing and rover trafXcability, are present, with 
little of the low-cohesion, low-strength drift material prevalent at the Viking lander 1 site. Rock 
abundance estimates suggest Earth-like rocks are present and available for analyses with the imaging 
system and the alpha proton x-ray spectrometer. 

Radar observations of the site at 3.5-cm wavelength are planned because weak echoes from the 
site were received during the Viking mission [ l  11. Two of the perceived causes of the weak echoes are 
unlikely because the fine-component thermal inertias are high and the rock abundances are moderate. 
Surface roughness at a scale of 10-100 m, like that reported in 13-cm wavelength data (RMS slope 5-7' 
[12]), could have caused the weak echoes, but instrumental errors were also possible. 

The elevation of the landing site appears to be well below the 0 km elevation required to provide 
sufficient atmosphere for the parachute. The USGS topographic map [13] lists the Ares site at about 
-2.0 km elevation (relative to the reference surface), which is also the elevation listed for the Viking 1 
site. Earth-based radar tracks at 22.71°N and 22.89'N latitude cross the longitudes of both the Ares 
landing site as well as the Viking Lander 1 site (22ON, 46S0W), yielding elevations of -1.7 km and -1.8 
km versus -1.6 and -1.8 km, respectively [14]. Other radar tracks at 21.59ON and 21.3ON latitude 
suggest an elevation of -2.0 km for the Ares landing site. Because of uncertainties in relating an 
elevation, relative to some reference martian figure, to atmospheric pressure (which is what is important 
for operation of the parachute), we have simply assumed that the elevation of the Ares site is the same 
as Viking Lander 1 and determined the atmospheric surface pressure from the extremely repeatable 
surface ressure measurements for the a ropriate landing season and day (6.85 mbar). 
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~ i & r e  1. Mosaic of Ares Vallis landing site (1 9.5"N, 32.8'W) showing 100 x 200 km landing ellipse. 
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