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Soft sediment deformation with anisotropic volume loss
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Numerous soft sediment structures occur in the Ingering Formation (Lower/Middle
Badenian,~2000 m), which is part of the Neogene basin fill of the Fohnsdorf basin
(Austria). Sediments have been interpreted as prodelta to delta front deposits (Sach-
senhofer et al. 2000a; Strauss et al. 2001; Holzel and Wagreich 2004), with a south-
ward prograding trend. Subaqueous debris-flow (mollusc breccia with angular rock
fragment) and clay strata contain boudins, pinch-and-swell structures, ptygmatic folds,
rotated top-to-S reverse faults and rotated clasts, developed under different stress con-
ditions within the same layers.

Using a finite element model, Holzel et al. (submitted) have modelled the rotational
behaviour trapezoidal shaped mylonite clast, which resembiedast ...... (cf. Pass-

chier and Trouw 1996), although it is genetically unrelated. The geometry suggests a
north- to northwest-directed shear sense, but, sedimentological, structural and palaeo-
geographical criteria indicate S- to SE-directed sediment slumping. The most impor-
tant result of this study is that the rotational behaviour of the clast is controlled by
the kinematic vorticity number W which is a measure of the pure (W& 0) and
simple shear (W= 1) component of flow. The finite element model of the investi-
gated soft sediment deformation structure suggests a highly pure shear dominated
flow (W, <0.5).

However, the model suggests that the initial thickness of the sediments was reduced
by more than 30 %. If this value is compared to estimates of sediment compaction due
to porosity reduction for shales at burial depth$000 m (e.g. Baldwin and Butler
1985), the modelled stretching component parallel to the layering required by the
isochoric flow is clearly an overestimation (1000 m is the estimated minimum value
of the sedimentary cover of the investigated beds during the end of sedimentation of



the Ingering Formation (Sachsenhofer et al. 2000a).

In order to address the problem of anisotropic volume loss we developed a contin-
uum mechanic model using following boundary conditions based on sedimentolog-
ical data: (i) 20 % volume loss and (ii) an estimated stretch of 14 % parallel to the
bedding. Including a geologically reasonable range @fddfggested by the finite el-
ement model, all components of a plain strain deformation tensor can be calculated.
Plotting W, against the effective shear strain component shows that the relationship
is almost linear in this section (W <0.5) with an only slight positive slope. There-

fore we conclude that finite soft sediment deformation, which is controlled by volume
loss and a dominant pure shear component, is nearly insensitive to any shearing of the
sediment body.
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