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Ein kinematisches Modell der Jurafaltung

von Hans P. Laubseher (Basel)

Mit 40 Textfiguren
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ABSTRACT

Structural relations between different parts of the Jura mountains are clarified by constructing
a quantitative kinematic model. At first this will have a tentative form incorporating onlyT the most
salient features of its counterpart in nature; later on, it will have to be adapted to newer and more
detailed data as they become available. Its properties must be defined precisely in order to ensure
unique consequences from given premises.

A first tentative model is proposed with the following properties :

1. It is a kinematically closed system (no material transport aoross the defined boundaries).
2. Movements follow discrete surfaces («plastic» .or diffuse deformation negligible in a first

approximation).
3. Tectonic denudation (source area) and tectonic accumulation (sink area ; belts of compression :

anticlines, overthrusts) occur in separate areas.
4. Movements are essentially two-dimensional (as a consequence of the nearly plane surface of

décollement).
Such a model is a mosaic of two-dimensional blocks, i.e. planimetrie figures. If one of these

is moved by plane rotation or translation or a combination of both the different parts of its
boundary (which is always closed!) assume different roles:

a) The frontal part ist pushed over the «foreland», the width of marginal overlap equalling the
amount of transport and quantitatively representing the compression as measured in the
anticlines.

b) The lateral segments behave as wrench faults with a strikeslip movement equal to the width
of frontal overlap (for translations ; for rotations, this holds true only on a given circle around
the center of rotation). If the direction of these segments does not coincide with the direction
of movement, the wrench faults are accompanied by marginal overlaps or gaps, as the case

may be.

c) The rearward segments move away from the surrounding blocks, leaving a gap (tectonic denudation)

whose area equals that of the frontal overlap. The total area of all overlaps equals the
total area of all gaps.
It follows that wrench faults invariably are integral parts of the closed boundary of moving

blocks which implies that they are the continuation of compressional features, such as anticlines,
their strike-slip equalling the amount of compression in the anticlines. Conversely, all anticlines
continue into wrench fault*.

These conditions considerably restrict the freedom of movements. Further restrictions may
be postulated as very approximately valid in subdomains of the Jura:
I. For the area northeast of lake Neuchâtel ('eastern Jura') the only movement« are clockwise

rotations around the eastern tip of the Jura mountains (for a total of approximately 8°). Block
boundaries changed as the structures developed, particularly in the Jura mountains proper,
whereas the Molasse basin to the south seems to have been more or less common to all rotating
blocks.

II. To the west of this subdomain, divergent northwesterly translations, or counterlockwise rota¬

tions, are superposed on the clockwise rotation. In this subdomain, too, block boundaries
changed as »the mountains developed, but while the clockwise rotations seem to have affected
the Molasse basin more or less as a rigid entity, the divergent translations appear to dissect it.
The measurements required for quantitative transfer of structural elements into the model

may be made on maps and cross-sections ; however, most cross-sections require modifications on
the basis of new principles of interpolation between observed data. These principles are:
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