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Sensitivity of sand lance to shifting prey and hydrography
indicates forthcoming change to the northeast US shelf forage
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Assessing the biological and oceanographic processes
that drive fisheries productivity in New England sand
shoals and the potential for dredging related disruption
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Project objectives

1. Monitor abundance and distribution of sand-dependent forage species at existing sentinel sites and specified areas
with sand shoals and features of interest

2. Document diets, feeding success, and nutritional condition of sand-dependent forage species to identify bottom-up
drivers of abundance and distribution

5. Model larval movements using the appropriate oceanographic model to determine if an array of sandy
geomorphological features are sources or sinks for productivity

6. Develop a Sand Lance Life History Matrix and Ecosystem Services Vulnerability Matrix



Spatial distribution-sand lance & protected predators

e Strong & consistent collocation
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Sand lance foraging & diet

e Peak growth and lipid accumulation
February - April

e April = critical time for reproductive
success, adult survival

Suca et al 2021 ICES J Mar Sci
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Larval transport, sources & sinks

e Year-0 sand lance collected 2019

e Hatch and settlement dates estimated
using otolith microstructure

e Gulf of Maine-Finite Volume Community
Ocean Model (GOM-FVCOM)

e Forward / backward particle tracking
experiments

27 years

1230 drifters
4 depths
8 (bw), 7 (fw) releases S

Wiley et al Final Report, in review



Sand lance hatch and settlement

25
e Hatch dates: Dec 24 to Jan 24 _ap RS Bank
e Larval duration: 69.23 + 5.94 S 1 oAr
e Settlement dates: Mar5to Apr2 § . i
E 10—; 3 Hatch
E 5_; H_[ @ Settlement
* Settlement on Stellwagen Bank € .1 M —I‘l

29.Nov  3.Jan 7.Feb  14.Mar 1B.Apr 23.May

overlaps with Apr 1 scallop start

Suca et al 2022 Fisheries Oceanography



Sand lance larval transport

e Stellwagen sand lance originate in
coastal / northern Gulf of Maine

e Sand lance spawned on Stellwagen are
exported south / southeast to coastal
Cape Cod, Great South Channel,
Southern New England

Wiley et al Final Report, in review
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Wind and larval retention
(c) (d)
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e Strong southerly
winds lead to
Increased sand
lance retention /
self-recruitment on
Stellwagen Bank

Suca et al 2022 Fisheries Oceanography



Sand lance vulnerability matrix

SL spawning

oo | 5 |5 [ |5 |5 [ 5

SL settlement

— N
SL starvation (lipids) _“

SL reproductive
success (lipids)

TOTAL SL SUM
VULNERABILITY
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VULNERABILITY RANK
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Ecosystem services vulnerability matrix

Humpbacks

great shearwaters

whale watching trips

Cod spawning

Cod landings

Scallop landings

Lobster landings

trap pot fishery trips

Gillnet fishery trips

scallop dredge fishery trips

bottom longline fishery trips

otter trawl fishery trips

TOTAL ECOSYSTEM SUM
VULNERABILIY
TOTAL ECOSYSTEM

290 24.0 40.0 42.0 34.0
woinemsor s | M ﬂ“ﬂ ﬂ“ﬂﬂ

TOTAL VH RANKS 2 | 1 | 4 | 2 | 2 | 4
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Summary

e Peak sand lance settlement on Stellwagen coincides with start of scallop
fishery in N GOM

e Most sand lance spawned on Stellwagen are exported south / southeast

e Increased retention / self-recruitment on Stellwagen in years of strong

southerly winds
e April is a critical time for adult sand lance - foraging, lipid accumulation,

survival




Recommendations

1. The Council consider addressing
Impacts on the sand lance resource in
the Gulf of Maine as a future work
priority

2. The Council prioritize research on this
topic through its five year priority
setting process for 2022-2026




