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Introduction: Palaeomagnetic data from Allende has been 
interpreted as suggesting an internally generated field within the 
parent asteroid, and a liquid metallic core [1-3] ie. the CV parent 
body is a differentiated object [3,4]. Impact-generated fields were 
considered as a possible mechanism but excluded [3] based on 
the absence of macroscopic shock textures in Allende (S1) [5]. 

Results and Discussion: Our palaeomagnetic analysis of Al-
lende is consistent with previous studies [3], but we also find evi-
dence to suggest that the strong intrinsic magnetic anisotropy 
may be coincident with a pervasive uniaxial crystallographic fab-
ric delineated by oriented matrix grains that was plausibly im-
pact-induced [6]. Based on EBSD analysis we can quantify pre-
compaction porosity, and by modeling impact-induced porosity 
reduction [7] we can define the continuum shock pressure and 
temperature that Allende must have experienced. Assuming a 
(conservative) initial temperature of 300K, the fabric/porosity 
data would be consistent with P(shock) of 1.7GPa and T(final) of 
553K (below the Curie T for pyrrhotite, the principle magnetic 
carrier). But note that these are continuum P&T estimates – valid 
at large scales. At sub-µm scales in porous materials – relevant to 
matrix – shock is highly heterogeneous, with temperature excur-
sions of 2-3× above background commonly observed [8-10] ie. 
pyrrhotites should have experienced temperature excursions of 
180-430K above their Curie T. Our own 2D meso-scale numeri-
cal simulations of shock waves propagating through chondrule / 
matrix mixtures support this: matrix experiences much higher 
peak shock P&T than chondrules, and shows significant hetero-
geneity in shock effects. There is evidence for this in Allende: 
TEM studies of matrix indicate high shock P [11] and T [12]. 
High continuum T [13] is not effective in recording an impact-
induced field: cooling is too slow. High transient T is, as matrix 
pyrrhotites would equilibrate rapidly with the lower continuum T. 

Our P(shock) estimates allow us to constrain the position of 
Allende within the parent body with respect to various impact 
scenarios: 1.7GPa pressures are encountered in the breccia lens. 
The magnitude of an impact generated field can be estimated 
based on scaling relations derived from experimental data [14]. 
Allende would have been proximal to a significant impact gener-
ated field. In summary, heterogeneous shock effects in sub-µm 
porous matrix may be an explanation for some aspects of chon-
drite magnetisation. This process has implications for lithification 
of pristine chondrites [15] and for the survival of pre-solar grains. 
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