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DUST FROM MARS-ANALOG PLAINS (ICELAND): PHYSICO-COMPOSITIONAL PROPERTIES AS A
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ogy & Geophysics (mnachon@tamu.edu, marion.nach@gmail.com), > NASA JSC, 3Purdue Univ., “Stanford Univ.,
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Introduction: Dust is a key component of the geo-
logical and climatic systems of Earth and Mars. On
Mars, dust is ubiquitous. It coats rocks and soils, and,
in the atmosphere, it interacts strongly with solar and
thermal radiation. Yet, key questions remain about the
genesis and fate of martian dust, as well as its sources,
composition, and properties [1].

We collected wind-blown dust from basaltic plains
in SW Iceland at Skjaldbreidauhraun that represent a
geologic Mars-analog environment [2]. Icelandic dust
differs from the typical continental sources (e.g. Saha-
ra, Asia) because of its basaltic volcanogenic origin
[3], which is similar to Mars [e.g. 4]. Dust collection
took place in July of 2019 as a complementary project
to the SAND-E: Semi-Autonomous Navigation for
Detrital Environments project [5].

Here we report preliminary analyses of this Mars-
analog dust material, with the goal of understanding
the processes that control the physico-chemical proper-
ties of the different grain-size fractions.
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Figure 1: Wind-blown dust in field work area, Iceland.
A. Dust collectors (at 120 cm and 25 c¢m high) & ane-
mometer. B. Arrow shows deposits sourcing the dust.

Data and Methods:

Windblown dust was sampled with passive dust
traps (BSNE [6]) at various heights (from 25 cm to 150
cm high, Fig. 1A). Simultaneously, measurements of
wind speed, air temperature, and relative humidity
were collected using a portable weather station (Fig.
1A). Sediment was also collected from the surface
from areas sourcing the dust (Fig. 1B). Sediment was
dry sieved into 5 size fractions: medium sand
(x>250um), fine sand (180<x<250um), very fine sand

(63<x<125um), coarse silt (63<x<45um), and below
45um.

Concentrations in trace elements are determined
via ICP-MS (from the Radiogenic Isotope Geochemis-
try Lab., at Texas A&M University). uXRF analyses
were performed with a commercial benchtop Horiba
XGT7000 (from M. Tice Lab., at Texas A&M Univer-
sity) to obtain geochemical maps of the samples.

Preliminary results:

Physical properties: The dust comprises grains
ranging from below coarse silt up to fine sand for sam-
ple collected at h=120cm, and up to medium & coarse
sand for sample at h=25cm (Fig. 2). The grain-size
distribution of wind-blown samples varies as a func-
tion of the height. Dust collected at h=120cm is mainly
composed of coarse silt (32%) and below (53%), and
the amount of fraction decreases with the grain-size
fraction. Dust collected at h=25cm has a lower propor-
tion of the finest fraction and an increased proportion
of very fine sand and coarser sediment. The distribu-
tion is more uniform, containing 17 to 25% of each of
the 5 grain-size fractions shown in Fig. 2. The samples
were collected during a ~2 hour window during which
the average wind speed was 9m/s and gusted to 12m/s.

Sediment collected from deposits sourcing the dust
(Fig. 1B) range from sizes below coarse silt (42%) to
medium sand.
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Figure 2: Grain-size distribution of two wind-blown
dust samples and one sample of local ground sediment.

Among the physical properties of windblown
particles, grain shape is, along with grain size, key in
the processes of transport. Preliminary measurements
using microscope images (Fig. 3) of light-toned-grains
from 2 different grain-size fractions (between 90 and


https://core.ac.uk/display/323104286?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:mnachon@tamu.edu
mailto:marion.nach@gmail.com

51st Lunar and Planetary Science Conference (2020) 2250.pdf

125um, and below 45um) show that on average the For the minor and trace chemical elements naturally
finest fraction has relatively higher roundness. Prelim- present in basaltic rocks we will compare their content
inary analyses of the angularity of grains (which is a in the dust with their content as determined in regional
function of transport history and mineral hardness [7]) source rocks as well as aeolian and fluvial sediments
show that both light-toned-grain fractions have similar studied by the SAND-E team [9-14]. Particular focus

angularitie will be given to the elements that have been detected

e A Al 75 s s v S on Mars (e.g. Ni, V, Cr, Zn, Cu, Mn). uXRF analyses

' - g < (analog to the PIXL instrument onboard the NASA

: Mars 2020 rover) will help identify the co-occurrence

p 52 TS, ¥ P of chemical elements in the different dust grain-size

= 45 um < Fraction < 63,m - fractions, and identify the mineral phases bearing mi-

' nor and trace elements, in order to extrapolate this
finding to Mars.

Dust is also a challenge to human health on Earth

and for the future manned exploration of Mars [15].

63 um < Fraction <90 um £ §90 um < Fraction <125 um = EZ Specific focus on inhalable dust fractions, determining
Figure 3: Microscope images of 4 grain-size sepa- their properties (e.g. grain shape and composition in
rates, from  wind-blown dust collected at toxic chemical elements as a function of grain-size)
height=120cm. would inform about martian dust properties that cur-

rently lack constraints.
Geochemical properties: Preliminary 1CP-MS
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ment sample. Red=Cr, green=Mn, gray=Fe, blue=Ca.
B. Corresponding microscope image.

Future work: Our aim is to understand the pro-
cesses that control the physico-chemical properties of
the different grain-size fractions of Mars-analog dust.



