SUPPLEMENTARY MATERIAL (S1)
Characterization of the studied area: geological setting and water masses
The Patagonian Continental Shelf (PCS) is the southern sector of the Argentine Continental Shelf. It is located immediately east of the Argentine Atlantic coast. With an extension of more than 2,400 km and a variable width from the coastline to its outer limit, it covers an area of ca. 1,700,000 km2, making it one of the largest shelves in the world. 
The PCS evolved under the interaction of eustatic, isostatic, geotectonic, morphosedimentary, oceanographic and sedimentary dynamic factors, with endogenous processes predominating in the initial evolutionary stages and exogenous processes dominating during the Cenozoic (Parker et al., 1997; Violante et al., 2014). According to these authors, it is a typical passive continental margin, with sectors of active margins in the southern area. The slope is gentle and modelled in terraced levels sub-parallel to the coast that develop at increasing depths towards the slope.
In its last evolutionary stage, during the Quaternary, it went through stages of subaerial exposure as in the Last Glacial Maximum, when the sea level was positioned at approximately 120-140 m below the present level, and later by marine flooding during the post-glacial transgression (Rabassa, 2008; Ponce et al., 2011).
In this way it acquired its current morphosedimentary features, mainly modelled by the interaction of various factors such as sea level fluctuations and climatic and oceanographic changes linked to oceanic dynamics and coastal and sedimentary processes, among others (Violante et al., 2014 and references therein).
In the PCS, the San Matías and San Jorge gulfs are important as characteristic morphosedimentological expressions. Both would be depressions of continental origin that were later occupied by the sea during the last interglacial period (ca. 125,000 years ago). Subsequently, and after the Last Glacial Maximum, they would have been saline or brackish lakes and in their most recent evolution, flooded by the sea (ca. 15,000 years ago and 12,000 years ago, respectively) (Ponce et al., 2011).
Because of the aforementioned exogenous processes, there was a redistribution of sediments contributed by the erosion of successive coastlines during marine advances and retreats, in addition to those incorporated from the continent by wind and fluvial action, giving rise to a sedimentary cover that Violante et al. (2014) describe as relict and palimpsestic terrigenous cover.
In relation to water masses, the PCS is a highly dynamic region affected by winds, tides, eddies, freshwater discharges, and geomorphological features, which combine to produce an exceptionally large neritic province (Acha et al., 2004; Matano et al., 2010). As mentioned previously, its circulation is dominated by two water masses which flow in opposite directions and converge in this region: the subtropical Brazil Current and the subantarctic Malvinas Current (Acha et al., 2004; Piola et al., 2010). Intense vertical mixing has been registered in this area, especially during spring and summer (Glorioso, 1987; Lasta & Bremec, 1997; Piola & Rivas, 1997; Rivas et al., 2006; Song et al., 2016), and this, together with the local circulation, enhances nutrient availability and induces high primary productivity (Acha et al., 2004; Glorioso, 1987; Rivas et al., 2006). An example of a seasonal thermocline that produces well mixed inshore waters occurs around Península Valdés (Glorioso, 1987).
One of the most distinct characteristics of the PCS is the chlorophyll maximum (spring blooms), which closely follows the 200 m isobaths, with variations still difficult to explain, but at least partly associated with changes in the location of tidal and shelf-break fronts (Bianchi et al., 2005; Matano et al., 2010).
The productivity distribution over the continental shelf is heterogeneous and productivity concentrates on marine frontal zones, in both pelagic and benthic systems. Gil et al. (2019) provide an updated summary with biological and environmental information from the PCS.
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