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Introduction

The 1997 reauthorization of the Atlantic Striped Bass Conservation Act mandated biennial
reports to Congress and to the Atlantic States Marine Fisheries Commission (Commission)
from the secretaries of the Department of Commerce and the Department of the Interior.
The report highlights the progress and findings of studies of migratory and estuarine
Atlantic striped bass (Morone saxatilis). This document is the 10th such report to Congress
and includes catch and landings data available through 2018 with an emphasis on calendar
years 2017 and 2018, and the most recent information available on stock status.

Status of the Stock

The coastwide Atlantic striped bass population includes four major components: the
Hudson River, Delaware River/Bay, Chesapeake Bay, and Albemarle Sound-Roanoke River.
The coastal migratory Atlantic stock includes primarily Hudson River, Delaware River/Bay,
and Chesapeake Bay-origin fish, and is managed by the Commission. The Commission
delegated management authority of the Albemarle Sound-Roanoke River stock to the State
of North Carolina.

Atlantic Stock (Commission
Managed)

1 |
\ = |
82

l

[\ e

The most recent benchmark stock
assessment was peer-reviewed by an
independent panel of scientific experts
at the 66t Northeast Regional Stock
Assessment Workshop/Stock
Assessment Review Committee in
November 2018, and was approved by
the Striped Bass Management Board for
management use in April 2019.

Results indicate the Atlantic striped
bass stock is overfished, and
overfishing is occurring (see Figures 1
and 2).

Total fishing mortality in 2017 was
estimated at 0.31, which is above both
the target (0.20) and threshold (0.24)
fishing mortality reference points (see ‘
Figure 1).

In 2017, female spawning stock !

biomass was estimated at 151 million  Recreational fishing (Mellisa Errend) for striped bass.
pounds (68,476 metric tons), which is  Photo credit: Scott Steinback, NOAA Fisheries,

below the Spawnlng Stock blomass Northeast Fisheries Science Center.
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threshold of 202 million pounds
(91,436 metric tons) and below the
target of 252 million pounds
(114,295 metric tons) (see Figure 2).

The spawning stock biomass has
declined since a time-series high in
2003. The decrease in biomass is
largely attributed to high fishing
mortality coupled with a period of
low recruitment during the mid-
2000s (see Figure 3), and is also
reflected in a declining trend of coast-
wide catch from 2007 to 2017 (see
Figure 4).

Definitions

Fishing mortality (F) — 1. Roughly the proportion of the fishable
stock that is caught in a year. 2. A measurement of the rate of
removal from a population by fishing.

Migratory — Individuals that leave the inshore rivers and estuaries
and move into offshore habitats along the Atlantic Coast.
Overfished — A stock is overfished or depleted if the stock has
reached critically low biomass or abundance.

Overfishing — A stock is experiencing overfishing if fishing is
negatively affecting the stock through reduced growth and/or
recruitment.

Spawning Stock Biomass (SSB) — The total weight of the fish in a
stock that are large enough to spawn; the biomass of all fish beyond
the age or size class in which 50 percent of the individuals are
mature.

Resident — Individuals that remain in nearshore, river, and estuarine
systems year-round and contribute minimally to the Atlantic
complex.

Josh Newhard (USF W) ho/d/nglté‘gged stri,bed baés cadght during winter 2017

hook and line tagging trips. Photo credit: Josh Newhard, USFWS.
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Figure 1. Atlantic Striped Bass Stock Fishing Mortality (F) Estimates from 1982 to 2017 from the
Statistical Catch at Age Model and Biological Reference Points.
Source: Atlantic States Marine Fisheries Commission Atlantic Striped Bass Benchmark Stock Assessment, 2018
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Figure 2. Atlantic Striped Bass Female Spawning Stock Biomass (SSB) Estimates from 1982 to
2017 from the Statistical Catch at Age) Model and Biological Reference Points.
Source: Atlantic States Maine Fisheries Commission Atlantic Striped Bass Benchmark Stock Assessment, 2018
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Figure 3. Atlantic Striped Bass Stock Recruitment (Abundance of Age-1 Fish) and Total
Abundance Estimates from 1982 to 2017 from the Statistical Catch-At-Age Model.
Source: Atlantic States Marine Fisheries Commission Atlantic Striped Bass Benchmark Stock Assessment, 2018
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Figure 4. Commercial and Recreational Atlantic Striped Bass Stock Removals.
Source: Atlantic States Marine Fisheries Commission Atlantic Striped Bass Benchmark Stock Assessment, 2018
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Albemarle Sound and Roanoke River Stock (North Carolina Managed)

The 2020 North Carolina state-specific benchmark stock assessment for the Albemarle
Sound-Roanoke River stock was completed in August 2020. Based on results of the 2020
benchmark stock assessment, the Albemarle Sound-Roanoke River striped bass stock is
overfished and overfishing is occurring.

The Albemarle Sound-Roanoke River female spawning stock biomass has declined since
2004 (see Figure 5), which is also reflected in a declining trend of catch from 2004 to 2017
(see Figure 6).

Female spawning stock biomass in 2017 was estimated at 78,576 pounds (36 metric tons),
which is below the spawning stock biomass threshold of 267,390 pounds (121 metric tons)
and below the target of 350,371 pounds (159 metric tons). These spawning stock biomass
reference points are specific to the Albemarle Sound-Roanoke River stock (see Figure 5).

In 2017, fishing mortality for the Albemarle Sound-Roanoke River stock was estimated at
0.27, which is above the target of 0.13 and above the threshold of 0.18. These fishing
mortality reference points are also specific to the Albemarle Sound-Roanoke River stock
(see Figure 7).

Figure 5. Albemarle-Roanoke Striped Bass Female Spawning Stock Biomass (SSB) and
Recruitment (Abundance of Age-1 Fish) Estimates from 1991 to 2017 and Biological Reference
Points.

Source: Albemarle Sound-Roanoke River Striped Bass Benchmark Stock Assessment, 2020
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Figure 6. Commercial and Recreational Albemarle-Roanoke Striped Bass Stock Removals.
Source: Albemarle Sound-Roanoke River Striped Bass Benchmark Stock Assessment, 2020 1
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Figure 7. Albemarle-Roanoke Striped Bass Fishing Mortality (F) Estimates from 1991 to
2017 and Biological Reference Points.
Source: Albemarle Sound-Roanoke River Striped Bass Benchmark Stock Assessment, 2020
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1The 2020 North Carolina state-specific benchmark stock assessment for the Albemarle Sound-Roanoke River stock used

the recreational catch data collected from the North Carolina creel survey, which started in 1991.
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Status of the Fishery

Atlantic Stock (Commission Managed)

Total commercial removals (landings and dead releases) were 0.70 million fish in 2017 and
0.71 million fish in 2018 (see Figure 4). The commercial landings for 2017 were 4.80
million pounds (2,179 metric tons) and 4.71 million pounds (2,139 metric tons) for 2018.

The coast-wide striped bass commercial landings by state for 2017 and 2018 are listed in
Figure 7.

The commercial landings for 2017 had a landed value of $23.39 million, and a landed value
of $19.24 million for 2018.2

Total recreational removals (landings and dead releases) in 2017 were 6.35 million fish
and 5.07 million fish in 2018 (see Figure 4). Note: these numbers are derived from the
revised Marine Recreational Information Program estimates and have increased relative to
previous reports.

For all recreationally targeted species on the Atlantic Coast, Atlantic striped bass were the
largest landings by weight for 2017 at 37.90 million pounds (17,190 metric tons) and for
2018 at 23.07 million pounds (10,464 metric tons).

Total Atlantic striped bass removals (commercial and recreational catch and dead releases)
in 2017 are estimated at 7.06 million fish and in 2018, 5.78 million fish (see Figure 4).

Albemarle Sound and Roanoke River
Stock (North Carolina Managed)

In 2017, commercial harvest in the
Albemarle Sound Management Area was
estimated at 75,991 pounds (17,659 fish)
and the combined recreational harvest in
the Albemarle Sound and Roanoke River
Management Areas was estimated at
48,049 pounds (14,114 fish).

In 2018, commercial harvest in the
Albemarle Sound Management Area was
estimated at 116,141 pounds (27,783
fish) and the combined recreational
harvest in the Albemarle Sound and
Roanoke River Management Areas was
estimated at 38,560 pounds (12,207 fish).

Recreational fishing on the Roanoke River (Kaden Blake and
Will Grimes). Photo credit: Mitchell Blake.

2 Based on the 2018 Fisheries of the United States Report.

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service 7



Figure 7. Coast-Wide Striped Bass Commercial Landings — 2017 (numbers in blue) and 2018
(numbers in orange) (Landings do not include dead releases).

Sources: 2017 and 2018 Atlantic States Marine Fisheries Commission State Compliance Reports for Atlantic Striped
Bass

Maine'
No harvest

New Hampshire'
No harvest \

New York Massachusetts
61,569 fish 41,222 fish
52,218 fish 37,777 fish
Rhode Island
P I . .1,3 10,106 fish
ennsy'vania 11,534 fish
No commercial quota i
District of Columbia™ 3 nnecticut
- No harvest
No commercial quota
1
Maryland b sl
267,165 fish
289,934 fish Delaware
Virginia 9,517 fish
135,552 fish 11,388 fish
155,254 fish Potomac River Fisheries Commission
67,539 fish
64,346 fish
North Carolina?
Total 2017 landings: 610,329 fish 17,659 fish
Total 2018 landings: 650,234 fish 27,783 fish

'Commercial fishing for striped bass within these jurisdictions is prohibited.
2

Includes only landings from within Albemarle Sound/Roanoke River.
3

Pennsylvania and the District of Columbia do not have a striped bass
commercial quota.
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Status of Monitoring

Implementation of fishery-dependent
monitoring programs for striped bass
continued for all jurisdictions with
commercial fisheries or substantial
recreational fisheries. These programs
define the catch and effort composition of
these fisheries.

All states and jurisdictions with a
commercial fishery continued to implement
commercial fish market tagging programs to
stem the illegal harvest of striped bass.

The Commission Fishery Management Plan
requires certain states to monitor the striped
bass population independent of the fisheries.

Measuring and tagging a striped bass caught off VA 2020. Photo credit:

Beth Versak, Maryland Department of Natural Resources.

Additional Resources

Atlantic States Marine Fisheries Commission —
Atlantic Striped Bass webpage
www.asmfc.org/species/atlantic-striped-bass

Atlantic States Marine Fisheries Commission —
Striped Bass compliance reports

Available at www.asmfc.org or upon request from
Commission staff.

FishWatch - Atlantic Striped Bass profile
www.fishwatch.gov/profiles/atlantic-striped-bass

Marine Recreational Information Program (MRIP)
www.st.nmfs.noaa.gov/recreational-fisheries

Juvenile abundance indices are
required from Maine (Kennebec
River), New York (Hudson
River), New Jersey (Delaware
River), Maryland (Chesapeake
Bay tributaries), Virginia
(Chesapeake Bay tributaries),
and North Carolina (Albemarle
Sound).

The Commission’s Striped Bass
Technical Committee annually
reviews the juvenile abundance
indices for recruitment failure.

Spawning stock sampling is
mandatory for New York
(Hudson River), Pennsylvania
(Delaware River), Delaware
(Delaware River), Maryland
(Upper Chesapeake Bay and
Potomac River), Virginia
(Rappahannock River and James
River), and North Carolina
(Roanoke River and Albemarle
Sound).

NOAA’s National Marine
Fisheries Service (NOAA
Fisheries), the U.S. Fish and
Wildlife Service, Massachusetts,
New York, New Jersey,
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http://www.asmfc.org/species/atlantic-striped-bass
http://www.fishwatch.gov/profiles/atlantic-striped-bass

Maryland, Virginia, and North Carolina will continue their fishery-independent tag and
release programs, which provide data used to determine survivorship and migration
patterns.

In 2018, NOAA Fisheries’ Marine Recreational Information Program implemented a more
accurate and efficient way of estimating recreational saltwater fishing activity of shore and
private boat anglers on the Atlantic and Gulf coasts and in Hawaii. The new Fishing Effort
Survey (FES) improves the data used to manage fish stocks, including striped bass. In
addition, data sets from the FES and the Access Point Angler Intercept Survey (the
shoreside survey that collects catch information directly from saltwater anglers from
Maine to Mississippi and in Hawaii) were calibrated and historical data updated based on
those calibrations. Striped bass was one of the first stocks to use the revised data and
estimates for its benchmark assessment in 2018.

Striped bass compliance reports are submitted annually and are reviewed by the
Commission’s Plan Review Team. Compliance reporting requirements are detailed in
Amendment 6 and its Addenda I-IV. No compliance issues have been identified at this time.

Stock assessments are typically updated biennially by adding the most recent catch and
survey information to the existing time series and running the Statistical Catch-at-Age
model. Benchmark stock assessments are conducted roughly every 5 years and explore
new analytical advances to model stock dynamics and status.

Management Changes and Actions

The 2018 benchmark stock assessment, which used updated recreational catch estimates,
changed the determination of stock status. The benchmark assessment found the stock to
be overfished since 2013 and experiencing overfishing. As a result, the Management Board
approved Addendum VI to end overfishing and initiate stock rebuilding.

Addendum VI reduces all state commercial quotas by 18 percent, and implements a 1-fish
bag limit and a 28- to less than 35-inch recreational slot limit for ocean fisheries and a 1-
fish bag limit and an 18-inch minimum size limit for Chesapeake Bay recreational fisheries.
Additionally, since catch and release practices contribute significantly to overall fishing
mortality, the Addendum mandates the use of circle hooks when fishing with bait to reduce
release mortality in recreational striped bass fisheries. Outreach and education will be a
necessary element to garner support and compliance with this important conservation
measure. States must implement mandatory circle hook requirements by January 1, 2021.
All other provisions of Addendum VI were implemented by April 1, 2020.
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Status of Research

Literature was surveyed in the 2017-2018 period for relevant new information on Atlantic
striped bass and citations for those studies are provided below, categorized by topic.

Environmental Quality, Disease, Contaminants, and Physiology

Buckman, K., V. Taylor, H. Broadley, D. Hocking, P. Balcom, R. Mason, K. Nislow, and C. Chen.
2017. Methylmercury bioaccumulation in an urban estuary: Delaware River, USA.
Estuaries and Coasts 40, 1358-1370.

Dixon, R.L., P.A. Grecay, and T.E. Targett. 2017. Responses of juvenile Atlantic silverside,
striped Kkillifish, mummichog, and striped bass to acute hypoxia and acidification:
Aquatic surface respiration and survival. Journal of Experimental Marine Biology and
Ecology 493:20-30.

Groner, M.L,, ].M. Hoenig, R. Pradel, R. Choquet, W.K. Vogelbein, D.T. Gauthier, and M.A.M.
Friedrichs. 2018. Dermal mycobacteriosis and warming sea surface temperatures are

associated with elevated mortality of striped bass in Chesapeake Bay. Ecol Evol,;
8:9384-9397.

Hoenig, ].M., M.L. Groner, M.W. Smith, W.K. Vogelbein, D.M. Taylor, D.F. Landers Jr., ].T.
Swenarton, D.T. Gauthier, P. Sadler, M.A. Matsche, A.N. Haines, H.]. Small, R. Pradel, R.
Choquet, and ].D. Shields. 2017. Impact of disease on the survival of three
commercially fished species. Ecological Applications; 27(7), pp. 2116-2127.

Kentera, L.W., A.l. Kovach, L. C. Woods IlI, B.]. Reading, and D.L. Berlinsky. 2018. Strain
evaluation of striped bass (Morone saxatilis) cultured at different salinities.
Aquaculture 492: 215-225.

Kraskura, K., and ].A. Nelson. 2018. Hypoxia and sprint swimming performance of juvenile
striped bass, Morone saxatilis. Physiological and Biochemical Zoology 2018 91:1, 682-
690.

Mileham, A.D., ]. Scemama, A.L.J. Duffus, and A. Davis. 2017. Bionformatics analysis of the
striped (Morone saxatilis) bass hoxa2a and hoxa2b genomic DNA suggests evolutionary
conservation of gene regulation. Georgia Journal of Science; Vol. 75, No. 1, Article 20.

Miller, J.S. 2018. Lack of delayed-type hypersensitivity in striped bass (Morone saxatilis).
Master of Science Thesis, Department Biological Sciences, Old Dominion University; 77

p-

Rueda-Lépez, S., E. Martinez-Montafio, and M.T. Viana. 2017. Biochemical characterization
and comparison of pancreatic lipases from the Pacific bluefin tuna, Thunnus orientalis;
totoaba, Totoaba macdonaldi; and striped bass, Morone saxatilis. Journal of the World
Aquaculture Society, Vol. 48, No. 1, February 2017.
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Salgera, S.A,, B.J. Reading, and E.J. Noga. 2017. Tissue localization of piscidin host-defense
peptides during striped bass (Morone saxatilis) development. Fish & Shellfish
Immunology, Volume 61, February 2017, Pages 173-180.

Woods III, L.C,, Y. Li, Y. Ding, ]. Liu, B.]. Reading, S.A. Fuller, and J. Song. 2018. DNA
methylation profiles correlated to striped bass sperm fertility. BMC Genomics (2018)
19:244.

Zmora, N., T. Wong, |. Stubblefield, B. Levavi-Sivan, and Y. Zohar. 2017. Neurokinin B
regulates reproduction via inhibition of kisspeptin in a teleost, the striped bass.
Journal of Endocrinology, (2017) 233, 159-174.

Habitat Use and Distribution

Andrews, S.N., B. Wallace, M. Gautreau, T. Linnansaari, and R.A. Curry. 2018. Seasonal
movements of striped bass, Morone saxatilis, in a large tidal and hydropower regulated
river. Environmental Biology of Fishes 101, 1549-1558 (2018).

Bailey, H., and D. Secor. 2017. Individual movement behaviors of New York Harbor striped
bass and their response to extreme events - final report to the Hudson River
Foundation, Grant number: 002/13A, February 2017; 38 p.

Belardo, A., B. Ritchie, ]. Anzalone, L. Kehoe, A. Esteves, K. Wiegel, R. Buchan, and A. Kilic.
2018. Assessing white perch (Morone americana) and Atlantic striped bass (Morone
saxatilis) abundance through cooperative fisheries research in Great Bay, New Jersey.
Stockton University, School of Natural Sciences and Mathematics, Marine Field Station;
NAMS Research Day Poster, 2018.

Bradley, C.E., ].A. Rice, D.D. Aday, J.E. Hightower, ]J. Rock, and K.L. Lincoln. 2017. Juvenile
and adult striped bass mortality and distribution in an unrecovered coastal population.
North American Journal of Fisheries Management; 38:104-119.

Bradley, C.E., ].A. Rice, and D.D. Aday. 2018. Modeling the effects of vital rate manipulation
and management scenarios to predict the population impact of restoration programs
on an unrecovered coastal population of striped bass. North American Journal of
Fisheries Management; 38:639-649.

Duston, ]., ]. Manriquez-Hernandez, G.M. Maclnnis, and C.M. Reesor. 2018. Striped bass
early life history in the Macrotidal Shubenacadie River. Transactions of the American
Fisheries Society 147:919-938, 2018.

Dugdale, S.J., A. Curry, A. St-Hilaire, and S.N. Andrews. 2018. Impact of future climate
change on water temperature and thermal habitat for keystone fishes in the lower
Saint John River, Canada. Water Resour Manage 32, 4853-4878.

Fabrizio, M.C., T.D. Tuckey, O.M. Philips, and B.K. Gallagher. 2017. Tracking decadal
changes in striped bass recruitment: a calibration study of seine surveys in Chesapeake
Bay. Virginia Institute of Marine Science, College of William and Mary.
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Fabrizio, M.C., T.D. Tuckey, and S. Musick. 2017. A brief guide to striped bass ecology and
management in Chesapeake Bay. Virginia Institute of Marine Science, College of
William and Mary; 20 p.

Gallagher, B.K., M.C. Fabrizio, and T.D. Tuckey. 2017. Estimation of juvenile striped bass
relative abundance in the Virginia portion of Chesapeake Bay: annual progress report
2016-2017. Virginia Institute of Marine Science, College of William and Mary; 55 p.

Gallagher, B.K., M.C. Fabrizio, and T.D. Tuckey. 2019. Estimation of juvenile striped bass
relative abundance in the Virginia portion of Chesapeake Bay. Annual Progress Report:
2018-2019. Virginia Institute of Marine Science, College of William and Mary.

Harris, J.E.,, and J.E. Hightower. 2017. An integrated tagging model to estimate mortality
rates of Albemarle Sound - Roanoke River striped bass. Canadian Journal of Fisheries
and Aquatic Sciences, 2017, 74(7): 1061-1076.

Haus, W.0,, KJ. Hartman, J.M. Jacobs, and R.M. Harrell. 2017. Development of striped bass
relative condition models with bioelectrical impedance analysis and associated
temperature corrections. Transactions of the American Fisheries Society, 146:5,917-
926.

Hollema, H.M,, ]. Kneebone, S.D. McCormick, G.B. Skomal, A.]. Danylchuk. 2017. Movement
patterns of striped bass (Morone saxatilis) in a tidal coastal embayment in New
England. Fisheries Research; Volume 187, March 2017, Pages 168-177.

Horne, J. 2017. Final estimate for 2016 of spring harvest of coastal migrant striped bass in
Chesapeake Bay. Maryland Department of Natural Resources, Fishing and Boating
Services, Annapolis, MD; June 14, 2017.

Kennedy, C.G., M.E. Mather, and ].M. Smith. 2017. Quantifying site-specific physical
heterogeneity within an estuarine seascape. Estuaries and Coasts; 40, 1385-1397.

Leblanc, N.M,, S.N. Andrews, T.S. Avery, G.N. Puncher, B.I. Gahagan, A.R. Whiteley, R.A.
Curry, and S.A. Pavey. 2018. Evidence of a genetically distinct population of striped
bass within the Saint John River, New Brunswick, Canada. North American Journal of
Fisheries Management 38:1339-1349.

Nack, C.C., D.P. Swaney, and K.E. Limburg. 2019. Historical and projected changes in the
spawning phenologies of American Shad and Striped Bass in the Hudson River estuary.
Marine and Coastal Fisheries 11:271-284.

Massiot-Granier, F., G. Lassalle, P.R. Almeida, M. Aprahamian, M. Castonguay, H. Drouineau,
E. Garcia-Berthou, P. Laffaille, A. Lechéne, M. Lepage, K Limburg, ]J. Lobry, E. Rochard, K.
Rose, ]. Rosebery, T. Rougier, ]. Waldman, K. Wilson, and P. Lambert. 2018. A generic
method to assess species exploratory potential under climate change. Ecological
Indicators 90:615-623.
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McGee, K. 2018. Striped bass egg and larval survey 2018. Miramichi Salmon Association;
13 p.

McLaughlin, S.M., A K. Leight, ].E. Spires, S.B. Bricker, ].M. Jacobs, G.A. Messick, and S.
Skelley. 2018. Coastal ecological assessment to support NOAA’s Choptank River
complex habitat focus area: Tred Avon River. NOAA Technical Memorandum NOS
NCCOS 251. Oxford, MD. 118 pp.

McNamee, J.E. 2018. A multispecies statistical catch-at-age (MSSCAA) model for a mid-
Atlantic species complex. University of Rhode Island, Open Access Dissertations.
Paper 758; 325 p.

Michaelsen, S.A. 2018. Genetic analyses of striped bass in the Chesapeake Bay: an
investigation of connectivity among Virginia subestuaries and an evaluation of close-
kinship mark recapture methodology to estimate spawning abundance. College of
William and Mary in Virginia, School of Marine Science, Master of Science Thesis. 101

pp.

Murphy, R.D,, Jr. 2018. Social and ecological dimensions of the striped bass (Morone
saxatilis) fisheries in southern New England. PhD dissertation, Northeastern
University, Boston, MA. 172 pp.

Murphy, Jr., R, S. Scyphers, and ]. Grabowski. 2018. Perceptions outweigh knowledge in
predicting support for management strategies in the recreational striped bass (Morone
saxatilis) fishery. Marine Policy, Volume 97; Pages 44-50.

Rachels, K.T., and B.R. Ricks. 2018. Exploring causal factors of spawning stock mortality in
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