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Analyses of existing Viking IRTM data have focussed on providing broad 
compositional and textural constraints for martian sediments. The higher spectral and 
spatial resolution data to be acquired from the upcoming MO-TES mission will help to 
narrow these constraints. thus allowing for more detailed mapping of the martian surface. 
To prepare for these data, portions of two remote sensing field experiments (MFE-1988, 
GRSFE-1989) [1.2] were conducted to test procedures used to extract surface property 
information from TIR data. What follows is a report of initial results from the analyses of 
Thermal Infrared Multispectral Scanner (TIMS) data, field emission spectra. and field 
observations with respect to the physical characteristics (composition. emissivity, etc.) of 
two playas in CA and NV. These areas were selected because they are small and fairly 
homogeneous, but exhibit variability in surface texture and composition. 

Silver Lake, north of Baker. CA. is bounded on the west by the Soda Mtns. The 
western shore of the playa consists of beach ridges and wave cut cliffs; the eastern shore is 
marked by a well-sorted quartz sand berm. The 26 km2 floor of Silver Lake is fairly flat 
but slopes gently to the south. Lunar Lake, 100 km east of Tonopah, NV. is bounded to 
the northeast by the Lunar Crater Quaternary basaltic flows and tephra cones and to the 
southwest by uplifted Tertiary ryholite tuffs. The western shore of the playa abuts 
volcanic flows and tephra cones while the remaining shoreline is marked by a well sorted, 
quartz-rich sand berm. The floor of the playa is '10 km2 and is also extremely flat. 
Several areas at the southern end of the playa are covered with locally derived basaltic 
cobbles (2-10 cm). Both playas consist of fine-grained, hardpacked silt and clay, but vary 
widely in degree of compaction and mud-crack morphology. 

In February and July of 1989, emission data were collected at both playas with the 
JPL Portable Field Emission Spectrometer (PFES) [3]. In addition. data were collected at 
the Cima basalt flows (CA) and Kelso dunes (CA) to provide information on 
compositional endmembers (see Figure 1).  

The emissivity of the Kelso sample is typical for quartz-rich sands with an absorption 
minima centered near 9.0 vm 141. Generally, the depth and position of the absorption 
minima shifts from left to right as the total silicate content within the sample decreases. 
This trend is observed in the Cima spectra: the emission curve of the I-flow (youngest) is 
typical of basalts with an absorption minima centered near 10.0 vm. The remaining flow 
surfaces are older and have accretionary mantles of aeolian sediments. This added silicic 
material pulls the overall emission cunre down and shifts the minima more to the left. 

Emission spectra were collected at two sites on Silver Lake - site 1 (south) consists of 
fine-grained clays (20-40 vm) and deep mudcracks and site 2 (north) of slightly coarser 
sediments and shallow mudcracks. The emission curves for Silver Lake are higher and 
flatter than the Kelso curve, and exhibit broad absorptions around 9.0 pm characteristic of 
fine-grained. quartz-rich materials 141. The emissivity of site 2 exhibits a deeper 
absorption at 9.0 vm which is probably due to the slightly coarser nature of the sediment. 
At Lunar Lake emission spectra were collected at three sites - sites 1 and 3 consist of fine- 
grained clays and shallow mudcracks and site 2 of basaltic cobbles overlying the playa 
surface. The cobble site emissivity is similar to that of the Cima mantled flows: the 
absorption minima is broad and centered between 9.0 and 10.0 pm. The two playa sites 
exhibit essentially identical emissivities but show a marked contrast from the Silver Lake 
emission curves. The sediments at Lunar Lake appear to contain a significant mafic 
component which results in a broader emissivity minima and higher values at smaller 
wavelengths. 

These field observations can be empirically related to color composites using TIMS 
bands 1. 3. and 5. The green areas on both images correspond to the wettest and lowest 
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points on the playas: they consist of the finest clays, deepest mudcracks, and densest 
vegetation cover. At Silver Lake. the general color trend across the lake (west-east) is 
light blue and red grading into purple. suggesting an overall decrease in particle size away 
from the source (Soda Mtns). The reddish tint across the lake is due to the more silicic 
origin of the clays. In constrast. Lunar Lake is dominantly purplish-red due to the more 
mafic origin of the clays. The red rims around both playas correspond to the well-sorted, 
quartz rich sands berms observed in the field. 

Based on qualitative interpretations of the TIMS data and the field emission spectra, 
subtle compositional and textural differences across the two playas can be recognized. 
The next phase of this study is to model the data to more precisely estimate the texture 
and composition of these surfaces. 

References 
m S . .  et al. (1988) Bull. Am. Astr. Soc.. 20. p. 809. [2] Arvidson. R.E. and 
D.L. Evans (1989) GSA Abst. with Prog.. p. A1 2 1. (31 Hoover. G. and A.B. Kahle 
(1987) Phot. Eng. and Remote Sen.. vo1.53. p. 627-632. 141 Conel, J.E. (1969) - JGR. 
~01.74. p. 1614-1634. 

 bands 8 . 1 .  I .  I ' I .  

SILVER LAKE PLAYA 

t P1 flow 0.61 my 

cow cove 3.65.1 my 

wavelength p m 

Figure 1. PFES data resampled into TIMS bandpasses and plotted as emissivity against 
wavelength. 
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