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Abstract

Salt diapir growth within the deep-marine environment significantly alters seafloor bathymetry on an inter- and intra-basinal scale. At an inter-
basinal scale these topographical barriers are responsible for the modification of sediment pathways, due to their ability to confine and contain
incoming sediment gravity flows. From a reservoir and carbon capture and storage perspective, seismic-scale studies provide insights into the
resultant confinement styles and shifting depocenters associated with these structures. Currently, the evolution of intra-basinal sediment
pathways within these depocenters, is defined through the context of periods of increased or decreased diapir growth rates. These episodes of
salt movement are punctuated by the presence/absence of km-scale mass wasting deposits shed from above or adjacent to the diapir. However,
outcrop-based bed-scale studies are essential for higher-resolution analysis of the depositional conditions and flow-topographic interactions
which occurred during halokinetic growth. The Cretaceous-aged Burgoa depocenter in the Basque Cantabrian Basin Spain, confined by the
Bakio and Bermeo Diapirs offers a unique opportunity to make such observations. Architectural stacking patterns within the basin are further
complicated by the unpredictable geometry and contrasting growth rates of its bounding diapirs. During periods of halokinetic quiescence,
Albion-aged, isolated carbonate platforms grew on the topographical highs created by the diapirs until they were later drowned by a global rise
in sea level. Sensitive to tectonic instability associated with enhanced diapir growth rates, these platforms sporadically shed km-scale
megabreccias into the basin. Once deposited, the chaotic nature of the mega breccias left a rugose topographic expression which altered
incoming intra-basinal sediment gravity flow pathways and facies distribution during the early stages of the sedimentary fill. The expressions
of these deposits are not ubiquitous to both the Bakio and Bermeo Diapirs due to contrasting diapir growth rates. Consequently, the resulting
architecture observed along the diapir flanks deviate from classic halokinetic sequences. Following the Middle Albian hiatus and cessation of
carbonate platform production, siliciclastic material part of a deep-marine fan system, entered the basin. The basin’s axis is currently
characterised by coarse-grained sandstones associated with a deep-water proximal lobe environment (Upper Black Flysch Group (UBFG)).
Historically, the UBFG is the least halokinetically disturbed unit within the stratigraphy. This interpretation is based on a decreased abundance
of mass transport deposits. However, our high-resolution study has revealed m-scale, NNW-SSE-oriented scarps on the palaeo-seafloor which
generated enough negative topography to perturb overriding sediment gravity flows. This altered their depositional processes and subsequent
architecture. These zones of weakness then became reactivated during the Pyrenean Orogeny. As a result, the UBFG currently outcrops as a
series left-lateral strike slip blocks which obstructs its initial stratigraphic organisation. This study aims to combine seismic-scale, outcrop and



bed-scale observations to highlight the importance of adopting a multi-scale approach to distinguish allogenic signals (diapir-driven influences)
from autogenic internal sedimentary processes within these halokinetic regimes.



