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A POSSIBLE PYROCLASTIC DEPOSIT NEAR ELYSIUM MONS, MARS. 
James R. Zimbelman (CEPS/NASM, Smithsonian Inst., Wash., D.C. 
20560) and Kathleen M. McBride (Univ. of Houston-Clear Lake, 2700 
Bay Area Blvd., Houston, TX 77058 and Lunar and Planet. Inst., 
3303 NASA Road 1, Houston, TX 77058). 

Elysium Mons (centered at 25O N, 213O W; Fig. la) is a 
distinctive volcanic construct located over 4000 km west of th& 
Tharsis volcanic province. Elysium Mons is smaller in basal 
diameter and overall relief than the large shield volcanoes of 
the Tharsis region (1). The steep average slope (12O), subdued 
flank morphology, and numerous (possibly volcanic) craters on 
Elysium Mons are interpreted to indicate that it is a composite 
volcano, most likely with a chemically evolved magma source (2). 
Hecates Tholus, a volcanic dome 500 km NNE of Elysium Mons, has a 
relatively uncratered region adjacent to its summit that is 
interpreted to be an airfall deposit of volcanic ash (3). These 
interpretations make it appear likely that pyroclastic activity 
may have played a significant role in the volcanic history of the 
Elysium region. This hypothesis is helpful in explaining some 
unusual properties of the Elysium region at thermal wavelengths. 

The first global maps of the surface temperature on Mars 
revealed three broad regions of low thermal inertia, one of which 
is associated with the Elysium region (4,5). The area of low 
thermal inertia is not centered on Elysium Mons but rather about 
200 km WSW of the volcano (4), a result that did not vary with 
season (5). The Tharsis Montes and Olympus Mons have strong 
thermal gradients, with extremely low predawn temperatures at 
their summits (4-6); the Elysium volcanoes have similar thermal 
gradients but generally of a smaller magnitude than those of the 
large Tharsis volcanoes (5). Of particular importance is an area 
of very low thermal inertia within the Elysium region that is not 
associated with a volcanic construct (Fig. lb). Centered at 
22.5O~, 216.5%~ the lowest thermal inertias are associated with 
an arcuate graben that is circumferential to the Elysium Mons 
construct. The ground around the graben has a very subdued 
appearance ( 7 )  and has been recently mapped as a distinct 
geologic unit (8). The broad regions of low thermal inertia are 
interpreted to be accumulations of aeolian dust (4,5,9) but 
perhaps a volcanic ash deposit covering the underlying terrain 
may contribute to an even lower thermal inertia near the 
pyroclastic source, an interpretation that has been applied to 
very low thermal inertias associated with circumferential graben 
around Alba Patera (10). Morphologic indicators of pyroclastic 
activity on and around Elysium Mons provide support for this 
interpretation (7) , although the image resolution at the 
potential source area is insufficient to provide definitive 
proof of explosive volcanism. 
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Figure 1. a) Shaded relief map of the Elysium volcanic region 
(11). Arrow points to graben associated with low thermal 
inertias. b) Temperature residual-thermal inertia map of the 
Elysium volcanic region. Letters identify the volcanic 
constructs: H = Hecates Tholus, E = Elysium Mons, A = Albor 
Tholus. Residual temperatures ("Res.") are the difference 
between observed 20 pm nighttime temperature and the Viking 
thermal model temperature for thermal inertia = 6.5 X 10'~ cal 
cm-2 s'lI2 K'~ ( 4 ) .  Thermal inertia ("T. I.") is a measure of the 
response of the surface temperature to changing insolation. In 
general, the smaller the thermal inertia the smaller the particle 
size for an ideal surface of uniform particles (4). Note the 
area of low thermal inertia WSW of Elysium Mons. A pyroclastic 
eruption may have mantled the surface with fine ash, enhancing 
the low thermal inertia signature. Thermal data are from (5). 
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