
ALMAHATA SITTA SPACE ROSETTA STONE: MAGNETIC SUSCEPTIBILITY DATABASE UPDATE.  
V.H. Hoffmann1,2, K. Wimmer3, R. Hochleitner4, S. Decker5. 1Fac. Geosciences, Dep. Geo- and Environm. 
Sciences, Univ. München, and 2Dep. Geosciences, Univ. Tübingen, Germany; 3Ries Krater Museum, Nördlingen, 
Germany; 4Mineralogical State Collection, München, Germany; 5Meteorite Museum, Oberwesel, Germany. 

 
Introduction 
Nearly 10 years after the fall in North Sudan, Alma-
hata Sitta (AS) meteorite still keeps or even increases 
its fascination and uniqueness in many aspects [1-4]. 
Within a number of contributions we have reported 
magnetic, mineralogical and Raman Spectroscopical 
data of a large set of Almahata Sitta samples [3-7]. In 
recent years, a significant number of new and fresh 
samples / individuals have been made accessible for 
the scientific community. Classification and first min-
eralogical investigations were performed by Bischoff 
et al. [8-10]. Individuals MS-MU 029-038 represent 
the latest available sample set and contains some of the 
largest individuals ever found from the Almahata Sitta 
fall (2008), with masses of over 200 gr.  
 
A large number of additional samples could be in-
cluded in our measurement program, here establishing 
new and upgrading existing databases concerning 
magnetic susceptibility (MS) of meteorites, required 
for the meteorite classification. Our earlier reported 
databases could be updated, the precision of our data 
significantly enhanced. Specifically, this concerns all 
ureilitic and enstatite chondritic lithologies. 
 
It should be clearly stated that all Almahata Sitta (AS) 
samples collected and investigated so far represent 
individuals consisting of one main lithology. In some 
cases the individuals contain fragments of various pet-
rologic groups or grain-size families (ureilites and en-
statite chondrites). From this point of view, Almahata 
Sitta is definitely different from all other presently 
known and reported meteorite falls and finds.  
 
Methods and instrumentation 
MS data have been obtained by investigating a large 
number of samples by the following instrumentation: 
KLY3 (Agico, Brno/CR) or SM30/SM100 (ZH In-
struments, Brno/CR). The number of samples investi-
gated is indicated for each individual. MS data in all 
tables (see below) are given in log-values of mass spe-
cific magnetic susceptibility [10-9 m3/kg]. 
 
Figure 1: (a) Statistical overview of the lithologies of all 
known AS individuals, and (b) of all the different ureilitic 
lithologies of AS. A statistical evaluation of the respective 
average MS values of the MS-MU sample set is found in 
table 2 (see tab. 1 captions concerning abbreviations). 

 
 

 
 
In our contribution we present an updated version of 
the MS database and respective magnetic classification 
of the sample set MS-MU 001-028 (tab. 1a-c), and 
new and original data of the new sample set MS-MU 
029-038 (tab. 1d) [see 2, 8-10]. 
 
Table 1a-d: Magnetic susceptibility of Almahata Sitta sample 
set MS-MU 001-028. Abbreviations used: n.a. - not avail-
able; class. - classification; MS - specific magnetic suscepti-
bility (log MS in 10-9 m3/kg); ur - ureilite; fg - fine grained; 
cg - coarse grained; vgs - variable grain size; tex. – texture; 
brecc. - brecciated. Errors in log MS values are +/- 0.02-
0.05. [Bart.: MS value provided by R. Bartoschwitz 2015]. 
(…): number of samples investigated. 

Sample Class. MS and magnetic class. 
001 Ur - fg 4.92 (2)                    Ureilite 
002 EL 3 5.26 (1)                    EL / EH
003 EL (brecc.) 5.37 (2)                    EL / EH
004 Ur - fg, vgs 5.03 (1) [Bart.]         Ureilite 
005 Ur - cg n. a. 
006 Ur - cg n. a.  
007 EL 6 5.22 (2)                    EL / EH
008 Ur - cg n. a.  
009 EH 4/5 5.33 (1)                    EL / EH
010 Ur - cg n. a.  
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Sample Class. MS and magnetic class. 
011 Trachy-

Andesite 
3.24 (6)                    Unique 
Ureilitic O-Isotopy (see 035)

012 Ur 
(pla-ol-pyx) 

5.20 (5)                Ur-Unique
 

013 H 5 (L/LL) 5.16 (2)                   H 5 
014 Ur - cg 4.89 (2)                   Ureilite 
015 EL 6 n. a. 
016 Ur - cg 4.86 (2)                   Ureilite 
017 Ur - cg 5.20 (1)                   Ureilite 
018 Ur - fg 

metal rich 
5.26 (2)                Ur-Unique

019 E Achondrite 
(metal rich) 

5.45 (3)                    Unique 
                               (see 036)

020 Ur - cg 5.01 (1)                   Ureilite 
 

Sample Class. MS and magnetic class.  
021 Ureilite 

complex tex. 
5.12 (1)                  Ureilite 

022 Ur - cg 5.02 (1)                  Ureilite 
023 EL 3 5.16 (1)                  EL or EH
024 EL 6 5.29 (1)                  EL or EH
025 Ur - fg 5.13 (1)                  Ureilite 
026 EL 6 5.31 (1)                  EL or EH
027 Ur - fg 4.82 (1)                  Ureilite 
028 Ur          

complex tex. 
4.95 (1)                  Ureilite 

 
Sample Class. MS and magnetic class. 

029 EL 4 5.21 (2)                  EL / EH    
030 Ur - fg 5.07 (1)                  Ureilite 
031 EL 3 5.18 (1)                  EL / EH 
032 Ur - fg 5.16 (1)                  Ureilite 
033 Ur - fg 5.12 (1)                  Ureilite 
034 Ur - cg 4.63 (1)                  Ureilite 
035 

 
Trachy- 
Andesite 

3.66 (1)                  Unique 
Ureilitic O-Isotopy (see 011)

036 E Achondrite 
(metal-rich) 

5.71 (1)                  Unique 
(see 019) 

037 Ur - cg                   n. a. 
038 Ur - cg 4.58 (1)                  Ureilite 

 
Table 2: Statistical evaluation of the MS values of all inves-
tigated ureilitic (and related) lithologies of the Almahata 
Sitta meteorite fall whereby only MS-MU sample data are 
included. The increase of MS from coarse-grained to fine-
grained / metal-rich ureilites basically reflects the increase in 
the metal content. MS values of fg and vgs materials are 
nearly not distinguishable but are given for clarity. Our up-
dated database allows a more precise characterization of 

future AS samples, and materials of meteorite falls in gen-
eral. 
Individuals /
samples 

Ureilite type MS 

2 / 7 Trachyandesite 3.45 +/- 0.05
7 / 11 Coarse-grained        (cg) 4.88 +/- 0.10
3 / 3 Vgs, complex tex.  (vgs) 5.03 +/- 0.03  
6 / 7 Fine-grained            (fg)    5.04 +/- 0.10  
1 / 5 Pla-Ol-Pyx rich 5.20 +/- 0.05
1 / 2 Fine-grained, metal rich 5.26 +/- 0.02
Figure 2: A plot of the Log MS values of all recently investi-
gated new MS-MU samples as a function of the mass of the 
individual samples. 

 
MS values do not show any dependence from the mass 
(size) of the samples which is typical for meteorite 
falls (and quickly found samples) unaffected from any 
terrestrial alteration effects. Log MS values reflect the 
Fe-metal and Fe-sulfide/oxide content of the individual 
meteorite lithologies. The trachyandesites (011/035) 
show a slightly different trend due to either (partly) 
small sample sizes or eventually neo-formation of mi-
cron-sized Fe-oxides in the melt crust (higher portion 
of melt-crust in the small samples). The general behav-
iour contrasts to earlier findings on Martian poikilitic-
lherzolitic shergottites and Yamato-nakhlites where a 
significant to strong MS-mass/size dependence could 
be detected [11] which is related to partly very strong 
terrestrial alteration effects (long residence time). 
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