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1. EXECUTIVE SUMMARY  
Project Title: Is Scope for Growth Atlantic sea scallops, Placopecten magellanicus, affected by 

ocean acidification? 

Year Awarded:  2017-2020 

RSA Priorities Addressed By This Research: This research was funded as part of the NOAA 

Ocean and Great Lake Acidification Research Plan (2010-2019) for the Northeast United States 

on trying to understand how ocean acidification may affect the growth and survival of marine 

bivalves, including the Atlantic sea scallop. 

Partners: The Massachusetts Maritime Academy and Rutgers University were two academic 

partners in the project. The sea scallops for the project were obtained from Pine Point Oyster 

Co., LLC. 

Global carbon dioxide emissions have increased significantly since the 1900s, with the ocean 

absorbing approximately one third of the CO2 emitted.  This causes a shift in the carbonate 

chemistry system in seawater, with increases in ρCO2 and HCO3
- and decreases in CO3

2- and the 

saturation states (Ω) of calcite and aragonite.  The shift in the carbonate system results in the 

ocean becoming less basic, referred to as ocean acidification (OA).  Carbonate chemistry 

measurements from the Mid-Atlantic Bight and Gulf of Maine, suggest that this region is 

experiencing rapid change from the coast of Virginia to the Gulf of Maine, with pCO2increasing 

by an average of 2% from 2007 to 2015.   

Among marine organisms, bivalves are thought to be highly susceptible to OA as their shells are 

formed with different calcium carbonate polymorphs (i.e, calcite or aragonite).  Previous studies 

of bivalve response to OA have demonstrated slower growth, higher mortality, and thinner 

shells, but most studies focused on estuarine species (Eastern oyster, blue mussel, hard clam, soft 

clam).  To date, there has been little research on how oceanic bivalves respond to 

OA. Recognition of increases in ρCO2 in the Region during the last decade is why research on 

sea scallop response to OA is an integral part of the previous and current NOAA Ocean, Coastal, 

and Great Lakes Acidification Research Plan: 2020-2029 and an integral part of the Northeast 

Fisheries Science Center’s Regional Action Plan for Climate Science.   

The possible effects of OA on the Atlantic Sea Scallop (Placopeten magellanicus) were explored 

using physiological measurements of juveniles exposed to three different ρCO2 levels (ambient 

through the year 2100 predictions). The objectives of the project were to determine: 

Objective 1:  Do physiological rates of particle clearance and ingestion, and food absorption 

change with increased ρCO2? 

Objective 2:  Is there variability in respiration or ammonia excretion rates change when scallops 

are exposed to ocean acidification? 

Objective 3:  Will the effects of increased ρCO2 in marine waters result in changes in the 

amount of energy available for scallop growth (SFG)? 
 

 

 



2. PRELIMINARY RESULTS AND DISCUSSION 
 Objective 1:  Objective 1:  Do physiological rates of clearance, filtration,  and  absorption rates 

change with increased ρCO2? 

● Clearance rate (the amount of water filtered) decreased with increasing ρCO2 

● Filtration rate (the amount of particles filtered) decreased with increasing ρCO2 

● Absorption rate (the amount of food absorbed) decreased with increasing ρCO2 

Objective 2: Is there variability in respiration or ammonia excretion rates change when scallops 

are exposed to ocean acidification? 

● Respiration rate (oxygen consumption) decreased with increasing ρCO2 

● Ammonia excretion rate (the amount of waste produced) decreased with 

increasing ρCO2 

Objective 3:  Will the effects of increased ρCO2 in marine waters result in changes in the 

amount of energy available for scallop growth (SFG)? 

● The total energy available for growth decreased with increasing pCO2 

 

 

3. SPECIAL COMMENTS 
The research was performed on wild-caught sea scallops held at the Massachusetts 

Maritime Academy for 8 weeks from October- December 2019.  Measurements were 

taken every 2 weeks.  These results indicate that short term exposure to OA resulted in 

changes in physiological processes.  Longer experiments at all life stages need to be 

further investigated, combined with temperature and different food availability. 

 


