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Introduction 
 
Tharsis region is the main volcanic province on Mars 
which includes the most known Olympus Mons and 
the other large shield volcanoes Ascraeus Mons, 
Pavonis and Arsia Mons. Located south-west from 
Arsia Mons, Daedalia Planum is a lava plain where 
more than 1500 km-long lava flows were emplaced, 
over an almost flat terrain (<0.5° and commonly <0.1°) 
[1]. 
We have analyzed the area from different points of 
view, beginning with a stratigraphic study and a deep 
investigation of the flow surface morphologies and 
concluding with a spectral analysis of the region. 
 
Stratigraphic and geomorphological analysis of 
Daedalia Planum lava field 
 
In previous geological map eight different geological 
units were distinguished inside the volcanic plains [2]. 
By analyzing  the higher resolution images of Mars 
Odyssey THEMIS VIS and IR and Mars Global 
Surveyor’s MOC and MRO/HiRISE images several 
different morphologies among the lava flows were 
distinguished [3]. The oldest ones include the most 
widespread flows of the area showing the typical 
pahoehoe and platy-ridged surfaces textures whereas 
the youngest units are represented by numerous 
narrow lava flows with central channels or with 
brecciated surface. Moreover the high ground-
resolution of MOC and HiRISE allowed us to detect in 

some lava flows several morphological features 
recalling inflation fingerprints, like tumuli (Fig.1), lava 
rises and lava ridges. A comparison with the Payen 
Matru (Argentina) inflated flows seems to confirm 
such hypothesis [3]. On the base of these 
morphologocical differences and stratigraphic 
relationships among the flows thirteen different 
geological units were distinguished on the Deadalia 
Planum lava field [3]. 
Scott and Tanaka 1986 [2] collocated the Daedalia 
Planum lava flows between Hesperian and 
Amazonian; the dating by crater counting of one of the 
youngest lava flows of the area (belonging to the unit 
At 5 of Scott and Tanaka map) confirms this 
classification, as it gave an age of about 260 Myr 
(Nuekum Production Function method  employed) [3]. 
 
Spectral analysis of Daedalia Planum lava field 
 
We considered the data of Mars Express OMEGA 
spectrometer in order to assess if the great 
morphologic variability observed on Daedalia Planum 
field is in agreement with a different spectral 
behaviour of the flows. 
Several OMEGA spectra have been analyzed revealing 
a substantial uniform composition of the lavas (Fig.2). 
The absorptions observed at about 1.00 and 2.00 µm 
suggest the presence of clinopyroxenes (pigeonite and 
augite) and the spectra shapes seem to be comparable 
with those of terrestrial tholeiitic basalts. 
Such a result agrees with the studies asserting a  

Fig. 2 Example of Daedalia Planum spectra for different units. 
Roman numbers identify spectra sub-classes whitin the same 
unit or flow  distinguished by Giacomini et al. 2009[3]. 

Fig. 1 A close-up view of a tumulus detected on an 
inflated Daedalia Planum lava flow (HiRISE 
PSP_002711_1550)  
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predominance of basalts among the Martian volcanic 
rocks [e.g. 4]. 
However despite the similarities, Daedalia spectra 
show some differences in albedo and spectral slope. 
These spectral variations can be due to several factors, 
like different surface textures of flows but also 
different mineralogy or rock texture. On the bases of 
spectral signatures a Spectral Angle Mapper (SAM) 
classification was performed using OMEGA data that, 
despite their low geometric resolution (300 m to 4 km 
per pixel), allow a synoptic view of almost the entire 
Daedalia Planum lava field. The resulting spectral map 
reveals the presence of several spectral differences 
inside the area that can be related to specific lava 
flows. In addition the spectral map allowed the 
detection of the boundaries between some flows not 
well defined from their morphology and enabled 
spectral subdivisions inside some stratigraphic units. 
This improved significantly the geological map of 
Daedalia Planum region (Fig. 3), demonstrating the 
great potentials of the spectral analysis on planetary 
geological mapping. 
 
 
 
 
 
 

Conclusion 
 
On Daedalia Planum lava field several flow 
morphologies were observed thanks to THEMIS, 
MOC and HiRISE images. The high resolution data 
allowed also to detect  the inflation features on some 
lava flows. Such different morphological 
characteristics allowed the distinction of thirteen 
geological units on Daedalia Planum. 
OMEGA data revealed rather uniform basaltic 
composition but highlight also some differences in 
reflectance and spectral slope among the spectra, 
probably due to different flow surface texture, 
mineralogy or rock texture.  
Such differences allowed us to detect the flows’ 
boundaries more precisely and to identify new 
subunits in the area, improving the Daedalia Planum 
geological mapping. 
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Fig.3 Geological map of Daedalia Planum after Giacomini et al. 2009 [3]. The legend indicates geological unit from the youngest to the oldest. 
Lower-case letters distinguish the single lava flows [3]. New subunits, found through spectral differences, were classified with α, β and γ 
after the code created by Giacomini et al. 2009 [3]. “t” indicated the crater rims and related terrain whereas “nd” the area not belonging to 
Daedalia Planum lava field. 
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