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1.0 EXECUTIVE SUMMARY  

Project Title: The Effect of Density on Growth, Yield and Reproduction of the Sea Scallop, 

Placopecten magellanicus 

Year Awarded: 2018  

RSA Priorities Addressed by This Research:  

1. Scallop meat quality research 

a. Research aimed at evaluating the impact of density dependence and the potential 

impacts of area rotation on scallop product quality, marketability, meat 

weights, and seasonal monitoring would be particularly useful. 

2. Research on other scallop biology projects 

a. Studies aimed at understanding recruitment processes (reproduction, timing of 

spawning, larval and early post-settlement stages), and seasonal growth 

patterns of scallop shell height and meat and gonad weight, as well as research 

to evaluate the potential impacts of scallop spat and seeding projects. 

Industry Partners: Atlantic Capes Fisheries, Santos Fisheries  

A characterization of the vital functions of a species forms the basis of a full understanding of its 

population dynamics. Growth, mortality, and reproduction are fundamental processes critical to 

how populations change over time, and an understanding of these processes is foundational to 

mathematically describing them or crafting effective measures to achieve a management 

objective.  

The sea scallop has a complex life history with a pelagic, dispersing larval phase. Settlement to 

the benthos and subsequent metamorphosis to the juvenile form can result in dense aggregations. 

Despite a mobile juvenile form, directed movement and subsequent dispersal from settlement 

sites are thought to be limited. Thus, aggregations of juveniles typically progress to high 

densities of sub-harvest size, and eventually harvestable size scallops. The ability to detect such 

occurrences of high-density settlement has been enhanced by the intensity and resolution of sea 

scallop resource monitoring over the last decade. This monitoring has resulted in the detection of 

two large recruitment events. Originating from the 2012-year class, a large event was observed 

along the southern flank of Georges Bank, with the epicenter located in the southern portion of 

the Nantucket Lightship Closed Areas (NL). The other event, from the 2013-year class, is in the 

Elephant Trunk Closed Area (ET) in the Mid-Atlantic Bight.  

At the time, a significant portion of the estimated biomass was contained in these two areas, with 

the majority of this biomass being in high-density beds. Initial observations suggested that 

scallops in these beds were characterized by slow growth, below average yield, and questionable 

contributions to egg production. Given the potential importance of these animals to the resource 

in the near term (e.g. setting of fishery specifications – ABC/ACL) and the potential for similar 

high-density recruitment events to occur in the future, we conducted a two-year study to 

investigate the effect of density on scallop growth, yield, and reproduction and assess the 

viability of different management options to manage high-density scallop beds in the future.
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2.0 PRELIMINARY RESULTS AND DISCUSSION 

• Over the two years of the study, seven trips to each study area were conducted on a 

quarterly basis (the fourth trip was cancelled due to COVID-19 restrictions). Sampling 

occurred across three density strata, and data were collected on growth, yield, and 

reproduction. 

o Growth Analysis: 

▪ Differences in growth were observed between the two study areas. In the 

ET, after indications of initial slow growth, the scallops in this area 

returned to near normal size at age. Over the course of the study, the mean 

length of scallops in the ET did not differ between density strata.   

▪ In the NL, there were significant differences in mean length between 

density strata. Mean length estimates for the density strata were estimated 

at 120.52, 110.11, and 89.07 mm for the low, medium, and high-density 

strata, respectively. 

o Yield Analysis: 

▪ The NL shell height:meat weight (SHMW) relationship was consistently 

lower across the length range of scallops assessed compared to the SHMW 

relationship estimated for the ET. 

▪ For both study areas, the mean meat weight of a 100 mm scallop declined 

as density increased, and there was an average difference of 1.73 g 

between the ET and NL study areas at similar densities. At the highest 

density observed in the NL (38 scallops/m2), average meat weight was 

estimated at 10.07 g. 

o Reproductive Effort Analysis: 

▪ In the NL high-density strata, fewer scallops exhibited reproductive 

activity than in the medium or low-density strata. Reproductive activity 

was remarkably similar across density strata in the ET. 

▪ Reproductive effort (the ratio of gonad weight to total tissue weight) 

declined as density increased, with a 33% reduction in reproductive effort 

from 0.05 scallops/m2 (low-density beds) to 38 scallops/m2 (highest 

densities observed in the NL). Scallops with lower reproductive effort 

contribute less energy to gamete production and have lower spawning 

potential. 

• Generally, the data support the hypothesis that the scallops in the South Deep SAMS 

Area of the NL are likely in a food-limited environment with possible amplification of 

this effect as a function of density. The data obtained from the ET support that the 

scallops in this area settled in productive habitat that ultimately fostered growth, yield, 

and reproductive effort in line with expectations. 

3.0 SPECIAL COMMENTS 

We started this project with the goal of understanding the effect of density on the vital functions 

of sea scallops. While high-density events are typical of an animal with this type of life history 

strategy, insights into these processes provide a more comprehensive understanding of scallop 

biology and ecology. In turn, this understanding helps manage the resource not only in the short 

term, as demonstrated by study results being used to modify stock assessment parameters, but 
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also to react to these types of recruitment events in the future. It is with this knowledge that 

management approaches can be crafted to assist in realizing potential fishery yield. 

Ultimately, our results suggest that the process is likely a complex one, with scallop density 

playing a role, especially in areas of marginal habitat. Differential outcomes for the two study 

areas suggest that other factors and possibly an interaction between factors is important in 

describing what was observed in the NL and ET areas. A full analysis of the collected data will 

be published shortly in a final report. For future research, an investigation into food availability 

and prey type would contribute to a further understanding of the complex nature of these events.  

 

 

  


