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A pathway to transition from vulnerable to resilient
fisheries social ecological systems:
a transdisciplinary case study of the US Atlantic sea scallop fishery
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“That area [and] those shells, it
just seems like they’re scallops
that never grew up.”

“If we’re dealing with ocean acidification let’s
start to get some ideas of what’s where. And

then what’s it like next year? Is it changing? Is it
moving? Is it getting worse in that area?”

Initial Results

Industry views on acidification and warming

“You could basically crush
them with your hands, just
the shell. That’s how fragile

- Barnegat Light, NJ

Management timeline and annual scallop landings (Ibs)
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| Figure 8: Annual scallop landings and their alignment with key
management decisions (red font).

“Science has a role. Regulations
have a role. And managing has a
strong role. And hopefully we can
be good stewards. That’s my goal.”
- New Bedford, MA

“You’ve got to figure out

- Barnegat Light, NJ

Industry views on the future

a direction and pivot and go.”

- Point Judith, RI

Scallop Shell exposure: Can we observe changes in the

shell of sea scallops exposed to OA?
Growth ring discoloration Color changes

Image credit: S. Meseck, NOAA

pH = 8.0 7.7
Q= 1.40 0.97

YES! Much like other bivalves, the shell of Sea Scallops experiences
color changes and bleaching with lower Q
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they were.”
- New Bedford, MA
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Figure 5: Workshop station for
industry members to describe
shells from two different areas
of Georges Bank.

Figure 6: A workshop
presentation in
New Bedford, MA.

New Bedford, MA
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[acidification] and how do we try to
ensure where sets of scallops are
landing, and if [they’re not]
conducive for growth...how are we
going to get them to better places?”
- Barnegat Light, NJ
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Figure 7: Map of regional ports indicating engagement
in the scallop fishery, with two figures showing
inverse simpson diversity of revenue for Point Judith,
Rl (upper left) and New Bedford, MA (upper right).

Latitudinal pattern in future ocean conditions may
force benthic habitat compression — Opposing
drivers from the south (°C) & north (Q)

Years when omega ar is below 1.5 Years when temperature is above 18°C
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Continuous dynamically downscaled simulation using NWA ROMS, COBALT and and MLR from
McGarry et al. 2020 to simulate 1980 to 2100 under SSP5-8.5 Siedlecki et al. (in prep)
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