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Summary 
Studies of exhumed, subsurface, and modern basin margins/deltas reveal that clinothems 
develop at several scales. The wide range of dimensions, from metre-scale (e.g., mouth bar) to 
km-scale (e.g., continental margin), has limited our ability to compare them along a single system, 
and therefore understand how smaller clinothems stack to form the larger ones. A basin-margin 
succession of the Upper Cretaceous Dorotea–Tres Pasos formations at Cerro Cazador, 
Magallanes Basin, Chile, offers a unique opportunity to analyse several scales of clinothems in a 
single outcrop belt. 

Three scales of clinoforms are present at Cerro Cazador: continental-, intra-shelf-, and intra-
topset-scale (Figure 1). The continental-scale clinothems have been extensively studied 
previously, extending tens of kilometers into the Magallanes Basin and associated with bounding 
clinoforms characterized by > 1 km of relief (Bauer et al., 2020; Hubbard et al., 2010);. Intra-shelf-
scale clinothems represent the focus of this study, with clinoforms 500–1800 m long, and 160–
300 m thick, with foreset angles from 9–12°. These intra-shelf-scale clinoforms experienced 
systematic slope-failures and subsequent shelf-healing during their evolution. Intra-topset-scale 
clinothems record shingling mouth-bar-progradation, with associated clinoforms 150–220 m long 
and 10–20 m high.  

In this study we have measured over 2,700 m of sedimentary logs, and correlated them both 
physically and with UAV image photogrammetry (Figure 2). A systematic vertical sampling for 
petrographic and organic-content analysis was also performed. Six facies associations have been 
defined based on their position within the succession, outcrop geometries and photomicrographs: 
channelised topset, unchannelized topset, delta front, prodelta, turbidite systems including 
backsetting bedform deposits, and mass transport deposits.  

The objective of this research is to use the unique outcrop to compare clinothem characteristics 
at various scales in a single system (Figure 1). Through detailed sedimentologic analysis and 
characterization of stratigraphic architecture, formative controls on the various clinoforms under 
the backdrop of consistent external forcings will be assessed. Further, variations in grain size, 
sandstone content, and distribution will provide insight into subsurface analogs for hydrocarbon 
exploration. 
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Results, Observations, Conclusions 

 
Figure 1 – Comparisons of scales of clinoforms on Cerro Cazador (modified from Hodgson et al. (2018)). 

 

 
Figure 2 – Interpreted surfaces on Cerro Cazador based on the digital outcrop model using slope location, geometries, outcrop 
observations, and facies associations.  
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