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Introduction: On October 6, 2008, a small meteoroid 
was detected and remotely studied in near-Earth space 
and found to be on a collision course with Earth. 2008 
TC3 exploded in about 37 km height above North Su-
dan, subsequently numerous fragments of the later 
named Almahata Sitta (AS) meteorite were found [1]. 
Almahata Sitta represents a complex breccia consisting 
of many different meteorite lithologies such as ordinary 
chondrites, a unique new chondrite type and various 
enstatite chondrites [2]. Magnetic properties and Ra-
man spectroscopy data have been obtained on various 
AS fragments by [3,4]. Recently, the magnetic signa-
ture of E-chondritic lithologies of AS was studied in 
detail and compared with the Neuschwanstein EL6 
chondrite which fell in 2002 in S-Bavaria [5,6,7,8]. 
In our contribution we will summarize and compile the 
results of known investigations on the magnetic signa-
ture of Almahata Sitta samples. The data will be com-
pared with published and new original results from a 
set of ureilite and enstatite chondrite falls and finds.  
Samples and experiments: A set of 12 samples of the 
fine- and coarse grained ureilitic lithologies of Alma-
hata Sitta have been investigated by magnetic means 
within our projects: #4/22/27/39/44/49/xxx [see 1 for 
details] and MS 152/168/170 [see 2 for details].The 
following ureilites have been included in this study 
(new and original data): NWA 1241, NWA 766, Dho 
837, JaH 422 [9], Novo Urei, North Haig, Goalpara 
and Kenna. The non-ureilitic lithologies of AS have 
been the second target: MS-CH (unique), MS 11 (H 
5/6) and several E-chondrite fragments (MS 150, 174 
and 179). We decided to include a set of EL6 samples 
in our investigations (observed falls only: Neuschwan-
stein, Eagle and Pillistfer from Mineralogical State 
Collection, Munich (MSCM)) [for details see 5,6].  
The following magnetic parameters have been investi-
gated, we refer to [3,4] for further details: Natural Re-
manent Magnetization (NRM) and stability tests, Iso-
thermal Remanent Magnetization (IRM, laboratory) 
and stability tests, magnetic susceptibility and anisot-
ropy, IRM low-temperature experiments, thermomag-
netic experiments up to 800°C (vacuum) and IRM ac-
quisition curves. Additionally we performed optical 
microscopy (polarized light), SEM/EDX (qualitative), 
Electron Microprobe Analysis (quantitative) and Ra-
man Spectroscopy. 

Results: Basically, three different groups can be dis-
criminated looking at the (paleo-) magnetic properties 
and phase composition of the ureilites (new data and 
[10]): magnetic signal dominated by (i) Ni-poor kama-
cite (e.g. Dyalpur, Haverö), (ii) various mixtures of Ni-
poor kamacite, α-Fe,Ni, and iron-silicides such as sues-
site, Fe3Si (eg North Haig, Novo Urei, NWA 766) and 
(iii) iron-silicides such as suessite, Fe3Si (eg NWA 
1241, Kenna, Dho 837). All ureilitic individuals or 
fragments of Almahata Sitta investigated so far by us 
belong to group (ii) with a mostly low content of iron-
silicides [see also 3]. An exceptional case represents 
JaH 422, an ureilitic impact melt breccia with a very 
high shock degree [9]. Very strong terrestrial alteration 
effects due to complex magnetic pattern which are not 
easy to interpret. Generally, the magnetic properties of 
the ureilites show typical variations from a soft, more 
unstable behavior (kamacite-rich ureilites) to a harder, 
more stable signal (suessite-rich ureilites).  
The magnetic signature of the three E-chondrite lithol-
ogy fragments of Almahata Sitta under investigation 
(EL 5/6 or EL 5/6 IMR) compare quite well with re-
sults obtained on Neuschwanstein (EL6) [5,6]. Interest-
ingly, the magnetic susceptibility values of all pub-
lished EL6 falls including MS 150 (Almahata Sitta) are 
very homogenously distributed, eventually pointing to 
launch-pairing (new original data on NSS, Eagle and 
Pillistfer included).  
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