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The stratigraphic geometry of depositional systems is generally
thought of as a product of the interplay of basin-floor subsid-
ence, base-level changes, and sediment supply. The subsidence
of basin floor is generally implicitly regarded as mainly tectonic
and isostatic in origin, but it can be significantly modified by mi-
gration of ductile substrate such as salt, and by compaction. In
depositional systems with strongly compactible and migrating
substrates, the feedback between sediment supply, loading and

compaction/migration of the substratum leads to creation of lo-
cal to regional accommodation and, at the same time, may have
a strong influence on the resulting stratal geometries. In coal-
bearing basins, syndepositional compaction of peat plays a signi-
ficant, but as yet not fully explored, role in the behaviour of depo-
sitional systems and the resulting stratigraphic geometries.

The early Miocene Bilina Delta is package of a fluvio-del-
taic clastics deposited at the southeastern margin of the Most
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Basin, one of the extensional sub-basins of the Ohie Rift (Eger
Graben) basin system in North Bohemia (Czech Republic).
The Bilina Delta is interpreted as a fluvial-dominated, mouth-
bar —type delta, with distributaries terminated by friction-do-
minated mouth bars, mostly of Gilbert-type profile (Ulicny
et al., 2000). The receiving basin was a shallow lake, not more
than several metres deep, which formed on a subsiding part
of a mire and was surrounded by actively growing peat during
most of the time of deltaic sedimentation. The deltaic system
overlies the main lignite seam and is in turn overlain by lacus-
trine clay succession.

This deltaic depositional system is relatively small (c. 5 km
across), and is excellently exposed in complete thickness
of ¢. 250 m, and new cross-sections are being continuously
provided by ongoing excavation in the Bilina open-cast mine.
Reflection-seismic data (2-D) were used to: i) confirm results
of field studies, ii) provide more precise information about 3-D
geometry of the depositional system and spatial/temporal rela-
tions to surrounding environments. Archive reflection seismic
profiles 21/81,22/81 and 68/83 acquired in early 1980 (Jihlavec
and Novak, 1986) were reprocessed and reinterpreted.

Several phases of progradation of deltaic bodies oc-
curred over the lifetime of the Bilina Delta system (probably
significantly shorter than 1 My), interrupted by major flood-
ing episodes (Dvorak and Mach, 1999; Uli¢ny et al., 2000).
Significant part of accommodation, however, was created by
compaction of the underlying peat, and, during later phases
of the delta evolution, also by compaction and migration of
lacustrine and prodelta clays deposited above the main seam.
This depositional pattern led to migration of the depositional
system towards places with high compactional potential, and
so resulted in shingle-like architecture of the Bilina Delta
sedimentary record, well perceptible on exposures and reflec-
tion-seismic profile.

The reflection-seismic data show onlap of lacustrine strata
on the topmost surface of deltaic deposits, suggesting a gradual
submergence of the delta. Accommodation space for deposition
of the lacustrine sediments was initially created by compaction
of the peat accumulations around the deltaic system. The final
drowning of the Bilina delta system coincides with an increase
in tectonic subsidence rate that resulted in basinwide expansion

of lacustrine environment recorded also elsewhere in the Ohie
Rift.

The deltaic deposits recorded a large number of changes
in accommodation, at a variety of time scales and of varying
orders of magnitude. The large-scale stratigraphic geometries
reflect an interplay of tectonic subsidence and compaction of
peat. We assume that fault activity in the extensional tectonic
setting triggered: i) the onset of clastic deposition on top of
the peat, by providing initial accommodation, ii) creating the
clastic input pathway, and iii) final drowning of the Bilina
Delta system. However, the dynamics of accommodation dur-
ing the subsequent evolution of the lacustrine delta system was
governed largely by the interplay of sediment input and com-
paction. Although problems with chronostratigraphic dating of
the non-marine Most Basin infill prevent accurate quantitative
estimates of rates of individual processes involved, a qualita-
tive comparison shows that compaction of peat in this setting
was a significantly faster component of accommodation than
tectonic subsidence. Also, the rheological behaviour of peat
changed the surface expression of brittle basement structures
and thus exerted a major control on stratigraphic geometries.
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