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2014 RSA: INVESTIGATING THE EFFECTS OF OCEAN
ACIDIFICATION AND WARMING
ON THEIR SHELL PROPERTIES AND MEAT WEIGHTS

Objective 1: Produce high-resolution maps of seawater carbonate chemistry, temperature,
and scallop properties at scallop-aggregation-sites throughout Georges Bank

Objective 2: Investigate effects of ocean acidification/warming on scallop calcification rates

Objective 3: Investigate effects of ocean acidification/warming on macrostructure,
ultrastructure, and crystal morphology of scallop shells

Objective 4: Investigate effects of ocean acidification/warming on the biomechanics of
scallop shells

Objective S: Investigate effects of ocean acidification/warming on scallop meat weight
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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



l. Mapping Scallop Aggregations

UMass SMAST Video Surveys
(1999-2012)
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Il. Inferring Scallop Stock Structure with Genomics
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RAD-seq Provides Genome-level Resolution

Molecular Ecology (2014) doi: 10.1111 /mec.12681

Phylogenomic analyses reveal latitudinal population
structure and polymorphisms in heat stress genes in the
North Atlantic snail Nucella lapillus
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*Ecology and Evolutionary Biology, Brown University, 80 Waterman St., Box G-W, Providence, RI 02912, USA, tMarine
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Assigning Humans [or Scallops] to their Genetic Source
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