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Rationale

* The ocean is changing, both from human
impacts and natural cycles.

* Windfarms and climate change have the
potential to be major drivers of

environmental change on the continental
shelf

* There are currently 26 leased areas
(8,622 km2) and 15 planning areas to
be developed

* Gathering baseline quantitative
assessments of organisms currently
present in the environment and
conducting other monitoring programs is
key to measure change.




Fishery Monitoring Programs

* Long-term fisheries monitoring programs are vital for
inferring how marine populations change over time.

 These monitoring programs can be costly

 Funded less often than those conducted less
frequency

e Types of Monitoring Programs for Crustaceans:
 Commercial Trap Port and Sea Sampling

Suction Survey for post-settled Lobsters

Ventless Trap Surveys

Bottom Trawl Surveys




Why Crustaceans and which ones?

e Hare et al (2016) conducted a study to evaluate
the vulnerability of marine organisms to climate
change.

* Keppel et al (2012) reported lower pH levels in
seawater reduced growth rate and development
in American lobster larvae.

Target Species 2022 Landing Value
American Lobsters $520,223,703.00
Jonah crabs $35,169,568.41
Atlantic rock crabs $1,930,769.69
Snow crabs $1,431,278.00

Sources: Department of Fisheries and Oceans (2023). Zonal Interchange File [database].
Ottawa and NOAA Landings Database (2023).




Data Collection:

Drop Camera Survey

* Primary purpose of this survey to
calculate sea scallop abundance for
commercial fishers and the Atlantic
sea scallop stock assessment.

* This survey utilizes a centric
stratified, systematic grid sampling
design.

e Conducting throughout the summer
months

* A pyramid, consisting of lights and 3
cameras, is dropped to the ocean
floor (4x per station)
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Data Collection:
Drop Camera Survey

 There were a total of 18,750

stations photographed from
2016 — 2020

* Images collected from 2016
- 2020 were used to
estimate the biomass,
density, and distribution of
crustaceans

* Each dot on the map

represents a station surveyed
from 2016-2020



Data Processing:
Drop Camera Survey

* Using those original records, Jonah
crabs, Snow crabs, Atlantic rock crabs,
and American lobsters were speciated
and measured.

* |f distinction between Jonah or Rock crab
could not be made the crab was marked
as an unidentified cancer species.

» Galatheid crabs, Spider crabs, and
Hermit crabs were not identified to
species level.
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Organism Annotation
Sea Scallops Measured
American Lobster Counted
Crabs Counted
Hermt Crabs Counted
Sea Stars Counted
Fish Counted
Substrate Presence/Absence
Colonial Organisms Presence/Absence




Methods: Biomass Estimates

* Using the Carapace width/length to weight relationship equation

Species Slope Intercept Source
American lobster
Georges Bank 2.921227 -13.701596 ASMFC 2020
Southern New England 2.936657 -13.793545 ASMFC 2020
Jonah crab
Southern New England 3.12 -9.27 Truesdale et al. 2019
Mid-Atlantic 3.034 -8.847 Olsen and Stevens 2020
Atlantic rock crab
Canada 3.0519 -3.9422 Campbell and Eagles 1983
us To Be Determined  To Be Determined
Snow Crab

Canada

3.039

-7.982

Hébert et al. 2002




Methods: Biomass Estimates

Species Slope Intercept Source
American lobster
Georges Bank 2.921227 -13.701596 ASMFC 2020
Southern New England 2.936657 -13.793545 ASMFC 2020
Jonah crab
Southern New England 3.12 -9.27 Truesdale et al. 2019
Mid-Atlantic 3.034 -8.847 Olsen and Stevens 2020
Atlantic rock crab
Canada 3.0519 -3.9422 Campbell and Eagles 1983
usS 3.0030 -3.7093
Snow Crab
Canada 3.039 -7.982 Hébert et al. 2002




Results

* This baseline assessment decerned that hermit crabs were the most
populated crustacea in the survey, Atlantic rock crabs had the largest
biomass, crustaceans aggregate at a wide range of distances in similar
locations over time, and temperature, competitors, and sediment
have influences in distribution.
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Take Aways

» Estimating the absolute abundance,
distribution, and preferences of these target
species will allow researchers, years from
now, to quantify the environmental changes
and discern population patterns.

* This study is an example of a cost-effective
way to collected data or test a pilot study
that may not have been funded as a
standalone project.
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Future Work

* Having data on the number of pre-recruits and recruits of each population for edible crabs would
help fishery management forecast the health of the stock.

* |n this study, the summer months were the only time we collected images, but some crustaceans
have inshore to offshore seasonal migrations for spawning, so our results only display mapped
aggregations during the summer months.

* Could be used for determining fishery displacement for a seasonal closure, but not very helpful
for determining fishery displacement for a permanent structure.

12




Acknowledgments and Questions ?

* graduate students and digitizers
who originally processed the
Images

e fishers who helped us collect
these data.

* Funding was provided:

* NOAA awards through the Scallop
Research set-aside program,
* Vineyard Wind, and

* the sea scallop fishery and
supporting industries of Canada and

the United States.

13



References

ArcGIS Pro | Documentation a. Optimized Hot Spot Analysis (Spatial Statistics). Accessed September 10, 2021. httpsf://pro.arcgis.com/en/pro-app/latest/tool-reference/spatial-statistics/optimized-hot-
spot-analysis.htm#.

Bethoney ND, Stokesbury K, 2018. Methods for Image-based Surveys of Benthic Macroinvertebrates and Their Habitat Exemplified by the Drop Camera Survey for the Atlantic Sea Scallop. Journal of
visualized experiments: JoVE, (137), 57493. D0i:10.3791/5749

Bureau of Ocean Energy Management. 2023. October. Massachusetts Activities — State Overview. Retrieved April 30, 2024, from https://www.boem.gov/renewable-energy/state-activities/massachusetts-
activities

Chen, C., H. Huang, R. C. Beardsley, Q. Xu, R. Limeburner, G. W. Cowles, Y. Sun, J. Qi, and H. Lin (2011), Tidal dynamics in the Gulf of Maine and New England Shelf: An application of FVCOM, J. Geophys.
Res., 116, C12010, doi:10.1029/2011JC007054.

Cheung, W., Lam, V., Sarmiento, J., Kearney, K., Watson, R., Zeller, D., and Pauly, D. 2010. Large-scale redistribution of maximum fisheries catch potential in the global ocean under climate change. Global
Change Biology. 16, 24-35. Doi: 10.1111/j.1365-2486.2009. 01995.x

Gill A.B., Degraer S., Lipsky A., Mavraki N., Methratta N., and Brabant R. 2020. Setting the Context for Offshore Wind Development Effects on Fish and Fisheries. Oceanography. Vol 33(4) 118-127.
Glenn, R.P. and Pugh, T.L. 2006. Epizootic shell disease in American lobster (Homarus americanus) in Massachusetts coastal waters: interactions of temperature, maturity, and intermolt duration. Journal

of Crustacean. Biology, 26: 639-645.

Halpern B.S., Walbridge, W., Selkoe, S., Kappel, C., et al. 2007. A Global Map of Human Impact on Marine Ecosystems. Science. Vol 319. 948-952.
https://science.sciencemag.org/content/sci/319/5865/948.full.pdf

Halpern, B. S., Frazier M., Potapenko J., Casey KS., et al. 2015. Spatial and temporal changes in cumulative human impacts on the world’s ocean. Nat. Commun. 6:7615 doi: 10.1038/ncomms8615

Hare JA, Morrison WE, Nelson MW, Stachura MM, Teeters EJ, Griffis RB, et al. 2016. A Vulnerability Assessment of Fish and Invertebrates to Climate Change on the Northeast U.S. Continental Shelf. PloS
ONE 11(2): e0146756. https://doi.org/10.1371/journal.pone.0146756

Marcon E, Lang G, Traissac S, Puech F 2015b. dbmss: Distance-Based Measures of Spatial Structures. R package version 2.2.3, URL http://CRAN.R- project.org/package=dbmess.

McManus MC, Brady DC, Brown C, Carloni JT, Giffin M, Goode AG, Kleman K, Lawton P, Le Bris A, Olszewski S, Perry DN, Rochette R, Shank BV, Wilson CM and Wahle RA (2023) The American Lobster
Settlement Index: History, lessons, and future of a long-term, transboundary monitoring collaborative. Front. Mar. Sci. 9:1055557. doi: 10.3389/fmars.2022.1055557

Shields, J.D. 2013. Complex etiologies of emerging diseases in lobsters (Homarus americanus) from Long Island Sound. Canadian Journal of Fisheries and Aquatic Sciences, 70: 15761587

Thirunavukkarasu N and Shanmugam, A. 2011. Length-Weight and Width-Weight Relationships of Mud Crab Scylla tranquebarica (Fabricius, 1798). European Journal of Applied Sciences. Vol 2, 67-70.


https://science.sciencemag.org/content/sci/319/5865/948.full.pdf
https://doi.org/10.1371/journal.pone.0146756
http://cran.r-project.org/package=dbmss

	Baseline Assessment of Crustaceans �Along the Northeastern Continental Shelf
	Rationale 
	Fishery Monitoring Programs
	Why Crustaceans and which ones? 
	Data Collection:�Drop Camera Survey 
	Data Collection:�Drop Camera Survey 
	Data Processing:�Drop Camera Survey 
	Methods: Biomass Estimates�
	Methods: Biomass Estimates�
	Results
	Take Aways
	Future Work
	Acknowledgments and Questions ?
	References

