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       Introduction: Extensive friable layered deposits 
(FLDs) were identified in early images of Mars and are 
distinguished by their easily eroded surfaces, which 
form dunes, yardangs, and etched terrain. Fine-grained 
deposits include the equatorial Medusae Fossae 
Formation, the Electris deposits, and the Arabia 
deposits, as well as some deposits in Hellas and Argyre 
and layered and pitted deposits near the poles [1]. These 
deposits display a variety of morphologies and differ 
greatly in the cohesiveness and fineness of their 
layering. Many of the deposits appear to drape 
unconformably over topography, suggesting deposition 
by airfall [see 2]. Theories for the origins of these 
friable layered deposits include ancient reworked 
aeolian material, paleo- (and current) ice and dust 
deposits, ignimbrites, and ashfall [3-9]. The fine texture 
of the deposits and the ubiquitous presence of dust on 
Mars make their compositions difficult to determine 
using spectral data. The deposits are easily eroded and 
moved by the wind, making them difficult to date 
accurately using craters [9]. 
        In order to test the likelihood that these friable 
units are composed of volcanic ash, we combined a 
model for plinian eruptions into the Martian atmosphere 
[10] with a global circulation model (GCM) [11] in 
order to simulate the transport of the ash from the vent 
into the plume and finally to its emplacement on the 
surface. Simulations were run for major volcanoes 

using the modern martian atmosphere at present 
obliquity (Figs. 1-3). The vent elevation used for each 
volcano was the current volcano height, resulting in a 
range of resultant tephra fall-out heights, generally 
between 5 and 35 km. Erupted mass was distributed 
into six grain-size bins based on the theoretical grain-
size distribution calculated by Wilson and Head [10]. 
Each simulation was run for one year followed by a half 
a year to allow particles to fall out of suspension. This 
was done to simulate the cumulative effect of many 
discrete eruptions over long periods of time.   

Results: Powerful eruptions with high plumes or 
from eruptions from high altitude vents disperse 
material more widely (e.g., the Tharsis Montes, Fig. 2). 
Additionally, due to the strong seasonal westerly winds 
at the latitudes of the volcanoes, the bulk of the 
pyroclastic material erupted from a volcano would be 
emplaced to the east of its source. The dispersal of ash 
from Apollinaris Patera coincides well with the 
Medusae Fossae Formation [12], and ash from Syrtis 
Major could provide some material for the eastern 
Arabia Terra etched terrain [3,4], but there is no 
obvious volcanic source for fine-grained layered 
deposits near Meridiani Planum. Similar comparisons 
can be made between the simulated ash extents and the 
boundaries of the other FLDs to assess the probability 
that they are volcanic.     

 
Figure 1. Ash distributions for highland paterae in kg/m2. 

1006.pdf41st Lunar and Planetary Science Conference (2010) 

mailto:Laura_Kerber@brown.edu


 
 

Figure 2. Ash distributions from the Tharsis volcanoes in kg/m2. 
 

 
 Figure 3. Ash distributions from other major volcanic centers on Mars in kg/m
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