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Figure 4. Examples of effects of elevated pCO2 on the macrostructure (A-D), ultrastructure (E-F), and crystal morphology (G-H)
of calcareous shells and skeletons investigated in PI Ries’ prior study on a broad range of calcifiers. A-B: Knobs bordering the
spiral shell of the conch Strombus alatus, thought to provide stability on the seafloor, begin to dissolve away under high pCO2
(bar = 1 cm). C-D: Ridges on the outer shell surface of the hard clam Mercenaria mercenaria, thought to provide traction while
burrowing into sediments, become smooth under high pCO2 (bar = 1 mm). E-F: Scanning electron images of spines of the
tropical urchin Eucidaris tribuloides reveal clear differences in ultrastructure when produced under normal (400 ppm; E) vs. high
(2850 ppm; F) pCO2 (bars = 100 μm). G-H: The morphology of aragonite needles secreted by the calcifying green alga Halimeda
incrassata are larger and more euhedral (more faceted) under high pCO2 (bar = 1 μm).
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Understanding what are the key source populations is critical
Thanks to Kevin and Brad we have the opportunity to look at persistent aggregations which are the putative potential sources




Project Goals 

Objective 1: Determine persistent aggregations 
of scallops in the Gulf of Maine, Southern New 
England, and Mid Atlantic regions  

 
Objective 2: Examine source-sink dynamics and 
the degree of connectivity among scallop 
populations located in each of the 4 regions of 
the U.S. fishery  



I. Mapping Scallop Aggregations 

UMass SMAST Video Surveys 
(1999-2012) 



 

Persistent 
Scallop 

Aggregations 



II. Inferring Scallop Stock Structure with Genomics 

Approach 
• RAD-seq [10K+ SNPs] 

 
Atlantic Sampling 
• 4 closed areas 
• Adults vs. Juvenile 

 
Questions 
• Are Scallop populations 

interconnected and/or self-
seeding? 

• On what geographic scale 
do Scallop stocks need to be 
managed? 

From floragenex.com 



Current and 
Proposed Scallop 

Sampling 



RAD-seq Provides Genome-level Resolution 



Assigning Humans [or Scallops] to their Genetic Source 

Moreno-Estrada; PLoS Genetics 
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