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bivalve shells

bioturbation index (Reineck, 1967).

*Bi =

dolomarlstones (facies 1) at the base are succeeded by
(marly) bioturbated or graded laminated lime mud-
stones (facies 4 and 5) and the potential reservoir
facies of algal-laminated dolomudstones (facies 3)
with desiccation cracks at the top (Figures 7, 8). Trans-
lated into reservoir properties, the (marly) baffles at the
base, tight limestones in the middle, and (commonly)
porous dolomites at the top are easily recognized with
wire-line logs (Figure 8). Depending on paleogeographic
and paleotectonic location, predictable variations of
this motif are observed. In more seaward sections, for
example, cycle-capping dolomites, if present, are only
thinly developed. Instead, algal laminites are present as
limestones devoid of reservoir potential.

Subtle but systematic variations in the facies com-
position observed in stacks of four to six small-scale
cycles reflect the superimposed trends defining medium-
scale cycles. The Lower Muschelkalk is interpreted
to consist of four medium-scale cycles. Typically, the
thickest reservoir-prone algal-laminated dolomudstones
are found in the initial transgressive deposits and the
maximum regressive deposits of medium-scale cycles
(Figure 8). The cumulative thickness of reservoir-prone
algal-laminated dolomudstones (facies 3) is not simi-
lar within each of the medium-scale cycles. Instead,
medium-scale cycles with low cumulative thickness of
algal dolomudstones (1 and 3) alternate with high cu-
mulative thickness (2 and 4). Based on this observation,
the four medium-scale cycles are grouped into two
intermediate cycles. During each of the intermediate
cycle regressions, the cumulative thickness of algal dolo-
mudstones is clearly higher (Figure 8).

The overall large-scale, transgressive-regressive cy-
cle constituting the entire Lower Muschelkalk is poorly
depicted by gamma-ray logs. In cores and outcrops,
however, the succession around peak transgression is
reflected by several decimeter-thick, grain-rich, bra-
chiopod-bearing marker beds (Terbratelbinke) docu-
menting the most open-marine conditions (Aigner
et al., 1998). Similar to the small-scale (marly) baffle-
tight porous pattern, the basal parts of the large-scale
cycle are noticeably marlier and commonly devoid of
reservoir potential (Figure 8).

The punctuated but predictable occurrences of
stacks of reservoir-prone dolomudstones reflect the
superimposed trends of the small-, medium-, and
intermediate-scale as well as the large-scale cycle. This
fourfold hierarchy directly controls the vertical stacking
of reservoir-prone, tight, and (marly) baffling facies. The
high-resolution sequence-stratigraphic framework is
thus of key importance for the stratigraphic correlation.
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