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Abstract

Inversion tectonics has been intensely studied since the early 1980s’, when concept of inversion of sedimentary basin was formulated by Bally
(1983). His idea of basin inversion was illustrated by a relatively simple model of a tectonic half-graben bounded by deeply rooted normal
fault, subsequently reactivated due to regional compression as reverse fault. This first model didn’t include two important elements: erosion of
hangingwall uplifted during inversion and deposition of syn-inversion growth strata. With time, following numerous studies based interpreted
seismic data and on results of analogue and numerical modelling, these elements were added to conceptual models of tectonic inversion of
sedimentary basins. However, majority of these models depicted inversion of relatively small structures such as individual grabens, and they
haven’t included flexural subsidence of flanks of inverted basins and its effect on local syn-inversion depositional systems. Role of the footwall
flexure in inversion tectonics, including its influence on syn-tectonic depositional systems, was studied using extensive seismic and well
dataset from the Permian-Mesozoic Polish Basin. This basin throughout Permian — Early Cretaceous was characterized by most subsiding axial
part, the Mid-Polish Trough, which, due to inversion, was transferred in Late Cretaceous into the Mid-Polish Anticlinorium — major anticlinal
structure that extends for approximately 1000 km from SW Baltic Sea towards the SE Poland and W Ukraine, where it plunges beneath the
Miocene Carpathian foreland basin and the Carpathian fold-and-thrust belt. Due to the large size of this structure, loading along the flanks of
inverted basin axial part led to a regional flexure of its footwall. As a result, at least part of the Upper Cretaceous syn-inversion succession is
characterized by regional thickening towards the Mid-Polish Anticlinorium. Additionally, seismic data imaged Upper Cretaceous
progradational wedges, localized thickness reductions, local unconformities and contourites that developed along the edges of crustal blocks
uplifted during inversion. Taking all these observations into account, a new, more comprehensive model of syn-inversion depositional systems
has been developed that includes (1) “classic” elements such as locally thinned growth strata developed above inversion anticlines with
potential source rock facies beneath deposited during extensional phase, and (2) locally thickened growth strata of good reservoir properties
built of coarse-grained material shed to the basin due to erosion of uplifted hangingwall blocks towards flexurally-controlled local subsidence
centers above proximal footwall blocks. This study was supported by NCN grants 2017/27/B/ST10/02316 (offshore Baltic segment) and
2018/29/B/ST10/02947 (Roztocze area in SE Poland).





