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NSF Award Abstract (OCE-1655686):  

 

The northwest Atlantic is renowned for productive fisheries that depend upon a complex food web of 

planktonic organisms that provide them energy. In these waters -- as in coastal waters around the globe 

-- human activities, environmental variability, and decadal-scale change intersect to have diverse effects 

on the planktonic food web. It is crucial to understand the structure of this web, how it functions, and 

how it responds to seasonal environmental change, in order to respond appropriately to long-term 

trends that are accelerating in this region. Our understanding, however, has been limited by a lack of 

systematic and detailed measurements over a sufficient length of time so that we can observe the 

responses of these webs to environmental perturbations and uncover the underlying causes and 

implications. The Northeast US Shelf (NES) Long-Term Ecological Research (LTER) project will provide 

such observations, analyze them with a variety of models, and improve our ability to predict how 

planktonic food webs change through space and time, and how those changes impact the productivity 

of higher trophic levels including commercially important fish. In addition, the NES-LTER project will 

have multifaceted broader impacts, including collaboration with the National Oceanic and Atmospheric 

Administration's (NOAA), Northeast Fisheries Science Center to support multispecies, ecosystem-based 

management on the NES. The project includes an education plan that will provide opportunities to a 

broad range of learners and a far-reaching public outreach component will be developed through 

NOAA's international Science-On-a-Sphere network. 

While patterns of ecosystem change over seasons to decades have already been documented in this 

region, the key mechanisms linking changes in the physical environment, planktonic food webs, and 

higher trophic levels remain poorly understood. For this reason, predictive capability is limited and 

management strategies are largely reactive. To address these needs, the NES-LTER strategy combines 

observations that provide regional-scale context, process cruises along a high gradient cross-shelf 

transect, high-frequency time series at inner- and outer-shelf locations, coupled biological-physical food 

web models, and targeted population models. The research plan is guided by an overarching science 

question: How is long-term environmental change impacting the pelagic NES ecosystem and, in 
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particular, affecting the relationship between compositional (e.g., species diversity and size structure) 

and aggregate (e.g., rates of primary production, and transfer of energy to important forage fish species) 

variability? By capitalizing on high levels of seasonal and interannual variability in the NES, the research 

will study short-term responses to change in the environment to a) characterize low and high export 

food webs, b) understand the linkages and transfer of energy from the phytoplankton to pelagic fish, 

and c) identify the mechanisms that underlie shifts between high and low export communities. 

Ultimately, mechanistic knowledge will be scaled up to understand and predict the impacts and 

feedbacks associated with trends in decadal-scale forcing in the ecosystem. 


