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Introduction and Science Objectives: 

The Tissint martian meteorite, which was ob-
served to fall in Morocco July 18, 2011 [1], 
has a number of compelling characteristics 
important for understanding remotely sensed 
data of Mars acquired from orbit and rovers.  
It is extremely fresh and because its fall was 
observed, there has been little to no terrestrial 
contamination or alteration. The meteorite has 
abundant maskelynite in the groundmass, and 
is shot through with numerous shock viens 
and patches filled with glassy material (Fig-
ure 1).  

The authors of the recent Science paper on 
the Tissint meteorite [1] note that the meteor-
ite is petrographically similar to the other pic-
ritic shergottites, the group of olivine-rich 
martian basaltic rocks. This new meteorite 
has the strongest affinities petrographically to 
the lithologies A and C of EETA79001 [2].  
One exciting aspect of Tissint is the possible 
presence of a martian weathering component 
[1].  This is in the form of weathering prod-
ucts incorporated into the melt phase along 
fractures. Another key aspect of Tissint is the 
abundant glass/melt components were likely 

formed during impact and launch from Mars. 
Therefore this is an excellent sample of im-
pact melt formed on Mars incorportaing ele-
ments of the atmosphere and possible weath-
ering products. 

The relative freshness of the sample, pres-
ence of abundant melt, and incorporation of 
martian weathering makes this sample partic-
ularly valuable for comparision to orbital and 
landed science remotely sensed data. The 
goal of this abstract is to present the first 
spectral data of Tissint and to compare to or-
bital data.  

Sample Measurement. A sample of the 
Tissint meteorite was provided by co-author 
Chris Herd (University of Alberta) to be 
measured in the visible-infrared spectrometer 
RELAB. Several hundred miligrams of pow-
dered material were loaned to Brown Univer-
sity. This material is saw fines generated in 
the preparation of aliquots for measurement.  

Visible to infrared reflectance from 0.3 to 
2.65 µm was collected in RELAB using the 
30° incidence and 0° emergence angle geom-
etry.  These data are then compared to similar 
measururements of EETA 79001 lithology A 
and B analyzed spectroscopically by [3]. The-
se data are further compared to martian re-
flectance spectra acquired by the CRISM in-
strument [4].  Skok et al. [5] investigated cen-
tral peak regions with CRISM and identified 
Alga crater as having strong mafic mineral 
signatures and impact melt/glass. Data from 
the Alga crater were corrected for viewing 
geometry and atmospheric absorptions. Spec-
tra over key regions were acquired and rati-
oed to a spectrally neutral region in the same 
columns.     
Results: The laboratory spectra of Tissint and 
EETA 79001 are shown in Figure 2 along 

 
Figure 1. Photograph of the Tissint meteorite (Natu-
ral History Museum, London.  The fresh interior 
shows large yellow/gren olivine macrocrysts and 
pockets and veins of black glass.  The rock is 15 cm 
across. 
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with the CRISM relative reflectance spectra 
of pyroxene-rich and melt-rich outcrops in 
Alga crater.  Sunshine et al. [3] modeled the 
crystal field absorption band at 1 and 2 µm in 
the spectra of EETA 79001 as a mixture of 
sub-equal amounts of low and high Ca pyrox-
ene, consistent with petrographic analyses.  
Skok et al. [5] modeled the pyroxene rich re-
gions of Alga crater as a similar mixture of 
subequal amounts of low and high Ca pyrox-
ene. The laboratory and remotely acquired 
data show good general agreement in shape 
and modeled mineralogy.  

The spectrum is Tissint is distinct from 
those of EETA 79001 by having a much low-
er spectral contrast (strength of absorption 
features). The presence of pyroxene crystal 
field absorptions at 1 and 2 µm is still evi-
dent, but the band strength has been reduced 
by a factor of 5. This is entirely consistent 
with the CRISM spectra of melt rich regions 
of Alga crater compared to the well exposed 
mafic regions rich in pyroxene. This is also 
similar to the effects of impact melt in lunar 
samples [6].  
Conclusions: Tissint is an important sample 
for understanding remotely acquired data for 
Mars because of the presence of abundant 
maskelynite, impact melt, its extreme fresh-
ness, and the presence of weathering compo-
nents. 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.6

0.7

0.8

0.9

1

1.1

1.2

500 1000 1500 2000 2500

TIssint
EETA 79001 A
EETA 79001 B

Bedrock

Melt

La
bo

ra
to

ry
 R

ef
le

ct
an

ce

C
R

IS
M

 R
elative R

eflectance 

Wavelength (nm)  

Figure 2.  Top spectra are from the central peaks of 
Alga crater Mars. The bedrock spectrum shows typical  

While the presence of pyroxene is evident 
in the Tissint spectrum, the presence of oli-
vine, which is quite clear in hand samples and 
the petrographic analyses, is not from this ini-
tial analysis. This may be due to the particular 
region where the saw fines were derived, 
masking of its presence by impact melt and 
maskelynite, or suppression by spectral mix-
ing with the other components (e.g pyroxene). 
The low spectral contrast has been observed 
in many mafic regions on Mars and with this 
new perspective from Tissint  may be more 
confidently interpreted as due to the presence 
of melt components, as has been shown for 
the Moon [6]. Future work will seek to ex-
pand the analyses of Tissint samples to isolate 
some of the key components, including the 
impact melt formed in the martian environ-
ment. 
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