
Oceanographic Variability in the Rapidly Warming Coastal Mid-Atlantic (USA) 

over the last 200 years: Insights from Shell-Based Geochemistry and Growth 

Histories 

 

Heeyeon Sun1*, Alan D. Wanamaker1, Diana L. Thatcher1, Nina M. Whitney2, Lindsey Jarosinski1, Joseph 

A. Stewart3, Branwen Williams4, and Michèle LaVigne5 

 

1) Department of Geological and Atmospheric Sciences, Iowa State University, Ames, IA 50011 

heeyeons@iastate.edu 

(2) Marine and Coastal Science, Western Washington University, Bellingham, WA, 98248, USA 

(3) School of Earth Sci. Univ. of Bristol, Queens Road, Bristol, BS8 1RJ, UK  

(4) Keck Science Department, Claremont McKenna-Pitzer-Scripps Colleges, Claremont, CA 91711, USA  

(5) Department of Earth and Oceanographic Science, Bowdoin College, Brunswick, ME 04011, USA 

 
 
Warming in recent decades in the North Atlantic Ocean has been heterogeneous, with locations along 
the northwestern Atlantic experiencing some of the largest and fastest warming in the last 100 years. 
This region is important for fisheries but has limited spatial and temporal hydrographic instrumental 
series extending beyond the past decades, especially along the coastal United States portion of the 
northwestern Atlantic, thus impacting our understanding of past climatic variability. To provide a longer 
temporal context for these changes, we constructed a continuous master shell growth chronology 
spanning the last two centuries and provided geochemical records from the Mid-Atlantic region using 
the long-lived marine bivalve Arctica islandica. Shells were collected on the outer shelf region off Ocean 
City, Maryland, in ~ 60 m water depth. This region is sensitive to large-scale North Atlantic Ocean 
dynamics, including the Atlantic Meridional Overturning Circulation (AMOC) and Gulf Stream eddies. 
Based on growth histories and shell oxygen isotopes, we provide evidence of hydrographic variability 
beyond the relatively short instrumental period and evaluate the likely causes for these changes. These 
data allow us to better characterize recent and past oceanographic changes in the Mid-Atlantic region, 
synthesize the new results with previously developed paleo-records in the northwestern Atlantic, and 
provide guidance for the management of fisheries in this region. 
 

 


