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Although the changes in architecture of clastic strata are general-
ly attributed to the interplay of sea/lake-level changes, subsi-
dence, and sediment supply, there are many other factors which
can exert a profound influence on stratigraphic geometries.
The aim of our contribution is to highlight the roles of fault-
-propagation folding and compaction in tilting the basin floor at

the margin of an extensional basin and generating a wide range
of responses in stratigraphic geometries of a lacustrine delta dep-
ositional system.

The Early Miocene Bilina Delta is a package of fluvio-
-deltaic clastics deposited at the southeastern margin of the
Most Basin, one of the sub-basins of the Ohte Rift (Eger Gra-
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ben) basin system in Northern Bohemia. The delta formed at
the mouth of a river that drained into a shallow lake and its
deposits overlie the main coal seam in this part of the basin and
a package of lacustrine clays. Close to the Bilina Fault, which is
one of the major basin-bounding extensional faults, the internal
architecture of the deltaic system reflects a significant influence
of syndepositional tilting, recorded as basinward divergence
of originally horizontal strata, thickening of stratal units in the
same direction, and tilt-induced growth faulting.

The divergence of strata is pronounced in the architecture of
individual Gilbert-type and shoal-water mouth bars, as well as in
the overall architecture of the deltaic strata in the cross-section
normal to the fault strike. Within the Gilbert-type mouth bars,
originally horizontal topsets show a significant basinward
divergence over a distance of tens of metres, with the dip angle
increasing towards older strata (up to 30 degrees), attesting to
deposition of the mouth bar during gradual tilting. These individ-
ual mouth bars show increasing amalgamation towards the fault.

Growth faults observed in the deltaic strata adjacent to
the Bilina Fault are interpreted as caused by gravity sliding in-
duced by basin-floor tilting, because their heave to throw ratios
(Morley and Guerin 1996) are relatively high. The growth fault
planes are strongly listric, flattening in shallow depths where
they pass into prodelta heteroliths which functioned as the zone
of detachment. Local accommodation space formed due to ro-
tation of the subsiding hangingwall and resulted either in strong
aggradation of topset strata, thickening (diverging) towards the
growth fault plane, or in the formation of complete new mouth
bars showing a basinward decrease in thickness.

With respect to the position of the observed phenomena re-
lative to the Bilina Fault, two causes of syndepositional tilting
are possible. The first possibility is growth folding related to the
propagation of the Bilina Fault (cf. Gupta et al. 1999). Forma-
tion of a growth monocline above the tip of the propagating fault
was caused by deformation of ductile material above the fault
before the fault plane breached the surface. In this case, the
ductile layer important for the formation of the monocline was
represented by a thick bed of peat, clays and heterolithic strata
underlying the proximal deltaic deposits.

The second possibility is syndepositional tilting caused by
differential compaction of the peat underlying the deltaic clas-
tics. In the study area, the peat accummulated on a pre-deposi-
tional topographic slope inclined basinwards (Dvotdk and Mach
1999), which caused the thickness of peat to increase downs-
lope. From this resulted a basinward increase in the potential
compaction-induced subsidence that could induce basinward
tilting of overlying strata. The resulting tilt of stratal units of
dimension comparable to the slope itself would not exceed the
topographic slope angle (max. 20 degrees).

The majority of observed tilt-induced phenomena — ba-
sinward divergence of topsets, growth faulting induced by gra-
vity sliding — occur only in close vicinity (less than 250 m) of
the Bilina Fault, although the area potentially affected by com-
pactional tilting is larger (400—500 m). The amalgamation of
the topsets takes place always basinward of the Bilina Fault and
the tilt of these topsets and other originally horizontal strata in
this narrow zone often exceeds 20 degrees determined by
the topographical slope. Therefore, we interpret growth fold-
ing induced by fault propagation as the main cause of the
small-scale tilt-induced phenomena (of mouth-bar scale) in
the deltaic deposits. This is also supported by the occurrence of
syndepositional compressional and extensional fractures, cha-
racteristic of forced folding (Withjack et al. 1990; Withjack and
Callaway 2000), near the Bilina Fault, and on the other hand,
by the absence of similar phenomena in areas in greater dis-
tance from the Bilina Fault that were affected only by com-
paction. The compactional tilting is interpreted as the cause of
the overall, large-scale, basinward divergence of stratal units
observed over the whole area of the pre-depositional topographic
slope. The rate of compactional tilting was not fast enough to
cause the tilting at the mouth bar scale, because the fastest com-
paction had already taken place during deposition of lacustrine
and prodelta sediments on the main seam.
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