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Editorial on the Research Topic
 El Niño-Southern Oscillation on a Changing Planet: Consequences for Coastal Ecosystems



With its warm (El Niño; EN) and cold (La Niña; LN) phases and its strong connection with the atmosphere through the Southern Oscillation pressure system, El Niño-Southern Oscillation (ENSO) represents the largest signal in the interannual ocean/climate variation (Wang et al., 1999). Owing to its massive global ecological and economic impacts (Golnaraghi and Kaul, 1995), understanding how ENSO will respond to ongoing greenhouse warming has been a challenging question for climate scientists. Climate projections show that extreme EN-LN episodes are likely to occur more frequently with unabated greenhouse gas emissions (Cai et al., 2015; Wang et al., 2019). However, ocean climatic regimes and marine ecosystems are directly or indirectly modified by a wider array of ocean and land-based human activities, including pollution, resource harvesting, increased nutrient input, habitat destruction, and ocean sprawling (Halpern et al., 2008). Thus, we should expect that ENSO dynamics will interact with multiple human-related modifications in coastal systems.

The so-called Eastern Boundary Upwelling Systems (EBUS) are special coastal systems, not only because they are the most biologically productive marine regions (Pauly and Christensen, 1995) but also because of the direction of the likely effects of climate change. Model projections and observational data suggest a deoxygenation trend and the intensification of coastal upwelling-favorable winds in poleward portions in these systems (Levin, 2018), but there is low confidence regarding the future effects of climate change on coastal temperatures and biogeochemistry in EBUS (García-Reyes et al., 2015). Thus, it is key to deepen our understanding of biochemical processes of coastal waters under contrasting climatic regimes. In this context, this Research Topic provides a forum to discuss recent advances in understanding the consequences of ENSO dynamics for biological systems and biochemical processes within upwelling systems of the Americas.

The collection of articles presented in this Research Topic illustrates the interaction of ENSO dynamics with (i) human-related stresses and its effect on biological processes of coastal species and (ii) biogeochemical processes of the Oxygen Minimum Zone in two major EBUS—the Humboldt and California upwelling systems.

The first three articles deal with responses of mollusk consumers to ENSO and other interacting stressors. Pelagic mollusks (pteropods) are important food sources and key indicators of ocean acidification in upwelling systems. Bednaršek et al. assess the cellular to physiological and population responses of the pteropod Limacina helicita to the interaction effect of EN episodes and ocean acidification in the California Current system. Their study established a link between lowered pH and aragonite saturation state and enhanced oxidative stress for pteropods and suggest that oxidative stress biomarkers are early-warning signals of multiple stressors on the cellular level.

Understanding the factors and mechanisms driving changes in larval settlement and recruitment is a prerequisite for management and conservation of exploited species in highly productive systems. Using a 9-yr dataset, Solís et al. describe the transition between gamete release, larval settlement and subsequent recruitment of the bivalve Aulacomya atra from Bahía Independencia (Peru) and show that these are affected by human exploitation and modulated by El Niño-La Niña episodes. In turn, Avendaño et al. present an article on early-life population processes of the Peruvian scallop (Argopecten purpuratus) through El Niño and La Niña episodes in a marine reserve, showing that a long-term decrease of settlement surfaces plays a key role in explaining the collapse of natural stocks of this consumer in northern Chile.

The last three articles deal with Oceanographic processes and ENSO: Jiménez-Quiroz et al. present data on an unusual warming period called “The Blob” and EN in the southwestern Baja California peninsular plankton ecosystem, and demonstrate that the phenology of phytoplankton and zooplankton changes after the strong perturbation caused by the El Niño, and possibly The Blob. Espinoza-Morriberón et al. study the physical and biogeochemical processes in the Tropical South Eastern Pacific associated with the subsurface oxygen variability during EN and LN in the period 1958–2008. They demonstrate that enhanced mesoscale variability during EN impacts Oxygen Minimum Zone ventilation through horizontal and vertical eddy fluxes. Igarza et al. evaluate dissolved organic matter cycling in the coastal upwelling system off central Peru during EN and show that even under low productivity conditions that characterizes EN episodes, there is an active cycling of the dissolved organic matter pool off central Peru.

The collection of articles in this Research Topic emphasizes that the identification of biological and biochemical consequences of ENSO may be elusive and demands an understanding of the interaction of ENSO dynamics with the whole array of human-related alterations in coastal upwelling systems.
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