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NOMENCLATURE: 
● W: meat weight (g)
● L: shell height (mm)
● i: individual scallop
● a: growth coefficient
● l: polygon identifier
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● The Atlantic sea scallop fishery is one of the most economically important 
shellfish fisheries in the Mid-Atlantic

● Impacts of excess CO2 in the surface ocean on marine shellfish:

ΩAr and ΩCal

CaCO3 
concentrations

growth and shell 
building for 
juveniles and 
adults

● Growth and survival could be hindered at aragonite saturation states (ΩAr) 
less than 1.4 (adults)1and 0.74 (juveniles)2

● A recent study modeled the long-term impacts of ocean acidification (OA) 
on scallops3, but biological impacts on scallops remain understudied

● Current model does not capture all variability in scallop weight
● A Bayesian approach to model scallop allometry is feasible and equipped to handle complex spatial data
● The proof-of-concept captures baseline variability in scallop growth and shape due to location
● Though we only find a small pattern in terms of meat weight, the shape of the scallop (influenced by b) does 

seem to vary by space 
○ Inshore and northern scallops tend to have a larger b (Fig 4), which may overlap with the locations that 

experienced the least amount of acidic events in recent years (Fig 2)
● Thus, could acidic events contribute to scallops shifting their energy to grow shells as opposed to weight?
● Next steps: explicitly include pCO2, pH, ΩAr, and ΩCal in the model as indices of a and/or b
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No strong spatial pattern in meat weight predictions, but OA 
parameters could improve predictions

Inshore, northern scallops may be longer and skinnier (larger 
b), but show more variability

Fig 2: Exploration of acidic events. Number of observations 
below the ΩAr adult threshold (1.4)1 from 2015-2022.

Many locations have experienced 
acidic events

Fig 4: Analysis of scallop allometry. Map of the A) posterior mean of b (n = 5,000 scans) 
and B) posterior standard deviation of b (n = 5,000 scans)

Fig 1: Survey coverage. VIMS scallop survey stations shown in tan 
(n = 39,551 scallops). MACAN grids with carbonate chemistry data 
shown in blue (n = 123 bottom layer measurements; n = 193 surface 
layer measurements). The data frame for modeling is where these 
surveys overlap.

Figure Credit: Joel Wooser

VIMS Scallop Survey Data
15-30 scallops per station
● shell height, mm (L)
● adductor muscle meat weight, g 
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Fig 3: Location-specific posterior analysis of meat weight. Map of the A) mean of the 
pooled posterior predictive distribution of W and B) locations where the ℓ-specific pooled 
posterior mean and 90% predictive interval (PI) captures W of every ith scallop
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