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Within its classical outcrop area, situated below the Middle Devonian angular unconformity, 
the lower Ludlow Ronquières Formation (Anglo-Brabant Deformation Belt, Belgium), contains 
several horizons of carbonate nodules. The shape, orientation and occurrence of these 
nodules have hitherto been unexplained. All nodules are characterized by a long axis oriented 
subparallel to the cleavage/bedding intersection lineation. Moreover, nodule shape appears to 
change around major fold structures. Previously, an analysis of the anisotropy of magnetic 
susceptibility (AMS) showed quite comparable results: a maximum susceptibility axis (K1) 
parallel to the cleavage/bedding intersection lineation and a susceptibility ellipsoid that 
changes from prolate to slightly oblate in function of the angle between cleavage and bedding. 
Because of this similar behaviour, a detailed comparison was attempted between nodule 
shape and orientation on the one hand and AMS on the other hand. For the AMS analysis, we 
sampled individual fine-grained levels of distal turbidite sequences, directly below the nodule 
horizons, across an asymmetric, decameter-scale fold. 
Contrary to all our earlier findings, the maximum susceptibility axis (K1) within the 
subhorizontal limb is not oriented parallel to the cleavage/bedding intersection lineation. 
Instead, K1 is oriented NNE-SSW, perpendicular to cleavage. By contrast, within the steeply 
dipping fold limb, K1 is oriented along the cleavage/bedding intersection lineation. It is 
tempting to attribute this change in magnetic fabric to a higher amount of shear strain within 
the subhorizontal limb. However, cleavage orientation remains at high angles to bedding, and 
there are no indications for a higher amount of strain within the subhorizontal limb. 
A determination of ferromagnetic mineralogy, using a stepwise demagnetization of a three-
axis remanent magnetization, shows the occurrence of additional high-remanence carriers in 
the subhorizontal limb that are absent within the steep limb. The fact that the degree of 
anisotropy shows a negative relationship with the amount of magnetisation, indicates that the 
additional mineral phases are not parallel to the existing anisotropies (cleavage, bedding). This 
is compatible with the orientation of K1, suggestive of a cleavage-perpendicular orientation of 
these additional mineral phases. Moreover, a qualitative relationship was found between the 
amount of magnetisation and a small amount of brownish to red discoloration that traverses 
the rock along cleavage planes and sharp bedding contacts. 
On the basis of these findings, a tectonic cause for the peculiar magnetic fabric orientation 
within the subhorizontal fold limb can be rejected. Instead, this magnetic fabric orientation 
can be attributed to precipitation of ferromagnetic carriers within existing cleavage planes. 
This precipitation is likely due to alteration related to the overlying Middle Devonian.  
 


