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The Lower Triassic system in Bulgaria is dominated
by continental red-bed siliciclastics which are litho
stratigraphically referred to as Petrohan Terrigenous
Group (Tronkov, 1981). The general interpretation of
these strata as formed in a fluvial depositional environment (Vaptsarova et al., 1984) was further elaborated
by sedimentological studies on exposures in different
regions of the country. Thus, in the Western Balkanides
Mader and Čatalov (1992) distinguished alluvial fan,
braided river, fluvial floodplain and eolian facies deposited in arid to semi-arid climate conditions. Later
on, Ajdanlijsky (2005) claimed that anastomosing
and meandering rivers developed during some stages
of evolution of the fluvial system. In-situ formation
and reworking of calcrete paleosols in the Iskar River
gorge were reported by Mader and Čatalov (1992) and
these paleopedogenic products were studied in detail
by Chatalov (2006).
The uppermost part of PTG consists of thin- to
thick-bedded, dark red shales and fine to medium
grained sandstones showing red, pink, ochre, and whitish colours. Most authors assumed that the lithostratigraphic boundary with overlying strata of the Svidol
Fm represents lithological gradation. For example,
Ajdanlijsky (2005) noted that the boundary interval in
the Iskar River gorge is defined by the disappearance
of traces from alluvial channel erosion, abundant paleosols and inundites along with the appearance of dolomitic marlstones, intensive bioturbation and mostly
symmetric ripple marks. However, by analogy with
the type section of Svidol Fm in the Teteven region
the abrupt boundary should be placed at the base of the
first continuous carbonate bed (dolomudstone). The
uppermost part of PTG was interpreted by Mader and
Čatalov (1992) as deposited in sandy fluvial braidplain
and sandy to muddy fluvial floodplain environments,
while deposition in a meandering fluvial system was
suggested by Ajdanlijsky (2005).

New field studies showed that a 6 m thick interval forming the top levels of PTG displays significant
differences with respect to the underlying part of the
Lower Triassic succession in terms of stratification pattern and sedimentary structures. This interval is characterized by predominantly thin-bedded sandstones
and shales (Fig. 1a) and thicker discrete sandstone
beds. The sandstones are locally discontinuous and
have commonly variable thicknesses and scoured lower planes. Apart from their massive appearance other
internal structures comprise parallel lamination, planar
cross bedding (including herring-bone – Fig. 1b), and
hummocky cross lamination. Vertical burrows of the
Skolithos ichnofacies, wave ripples, and reactivation
surfaces are also observed. Subrounded pebble-sized
intrabasinal clasts derived from dolomudstones occur
locally in some sandstones. Alternating sand and mud
layers form heterolithic (flaser, wavy, and lenticular)
bedding and mud drapes between the sandstones. For
comparison, the siliciclastic succession below the described interval is characterized by: predominantly
medium- to thick-bedded stratification, sandstones
with trough cross-bedding and current ripples, development of abundant and diverse carbonate paleosols,
cyclic alternation of alluvial channel and overbank deposits, and local occurrence of eolian sandstone facies
(Mader, Čatalov, 1992; Ajdanlijsky, 2005; Chatalov,
2006). These macroscopic features indicate mainly
fluvial origin in contrast to a marginal-marine depositional environment for the uppermost strata of PTG.
The marginal-marine siliciclastic deposition took
place on a coastal sandy-muddy flat which was dominated by waves and tidal currents. Normal wave action generated symmetric ripples on the top of sandy
layers while storm-induced waves formed erosional
channels, scour-and-fill structures, and hummocky
cross-lamination. Episodical and/or prolonged high
energy conditions are also inferred from the presence
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Fig. 1. a, thick bed of alluvial sandstone with trough cross bedding covered by thin-bedded alternation of marginal-marine sandstones and shales;
b, sandstones in the uppermost part of PTG showing scoured lower bed surface, herring-bone cross-bedding, and parallel lamination

of well rounded intrabasinal clasts and straight vertical burrows. The large occurrence of heterolithic bedding and mud drapes reflects mixed sand-mud deposition and changing energy levels under the influence
of tidal currents. The velocities of those currents were
able to produce cross-beds and plane beds in the deposited sand material and their reversing character is
indicated by the herring-bone cross bedding. Distinct
reactivation surfaces were formed by modification
of previously generated bedforms by tidal currents
(i.e. within accretionary channels). Sediment input
on the low-relief coastal flat was probably bilateral,
i.e. from the adjacent alluvial floodplain and from the
transgressing sea. The predominantly thin bedding,
high frequency of erosional contacts, abrupt vertical
and lateral changes of the lithofacies, and soft-sediment deformations imply high sedimentation rate.
The newly obtained data suggest very similar interpretation of a marginal-marine depositional environment for the uppermost part of PTG and the lower
to middle parts of Svidol Fm (Chatalov et al., 2015).
The most conspicuous differences between the strata
of both units are the lack of preserved carbonate beds
and the absence of marine fauna in the PTG, although
reworked intrabasinal pebbles of dolomudstones indicate short-lived carbonate deposition. Therefore, this
study emphasizes the different vertical position of the
lithostratigraphic and depositional facies boundaries
in the Lower Triassic succession of the Iskar river
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gorge. Furthermore, it presents sedimentological evidence for an earlier inception of the Tethyan transgression during the Olenekian across the present territory
of NW Bulgaria.
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