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Ongoing Benchmark Stock Assessments to Inform Stock 
Health and Guide Ecosystem-Based Management Goals

Species Profile: Atlantic Menhaden

Introduction
Atlantic menhaden (Brevoortia tyrannus) are small, oily, schooling fish of historical, 
economic, and ecological importance. Historically, menhaden supported large-scale 
commercial reduction fisheries, bringing considerable growth to Atlantic coastal 
communities. Today, the reduction fishery is a fraction of what it once was, with one 
processing plant and several vessels operating on the Atlantic coast. The reduction 
fishery is so named because menhaden are processed (or reduced) into other products, 
such as agricultural fertilizer, fishmeal and fish oil, as well as livestock and aquaculture 
feeds. Additionally, menhaden are becoming increasingly valuable for use as bait in 
many important fisheries, including American lobster, blue crab, and striped bass. 

Ecologically, the species plays an important role in marine ecosystems as a forage fish 
(prey) for many fish, sea birds, and marine mammals. The Commission is continuing 
work on two menhaden-specific benchmark stock assessments, a single-species 
assessment and an ecosystem-based assessment, both of which will be used to evaluate 
stock health and guide management in an ecological context. 

Life History
Atlantic menhaden occupy estuaries and coastal waters from northern Florida to Nova 
Scotia and are believed to consist of a single population. Adult and juvenile menhaden 
form large schools near the surface, primarily in estuaries and nearshore ocean waters 
from early spring through early winter. By summer, menhaden schools stratify by size 
and age along the coast, with older and larger menhaden migrating farther north. During 
fall-early winter, menhaden of all sizes and ages migrate south around the North Carolina 
capes to spawn.

Sexual maturity begins as early as age one to just before age three, with major spawning 
areas from the Carolinas to New Jersey. The majority of spawning occurs primarily 
offshore (20-30 miles) during winter. Buoyant eggs hatch at sea, and larvae are carried 
into estuarine nursery areas by ocean currents. Juveniles spend most of their first year in 
estuaries, migrating to the ocean in late fall.

Menhaden are very efficient filter feeders. Water is pushed through specialized gill rakers 
that are formed into a basket to allow them to capture plankton. Menhaden are an 
important component of the food chain, providing a link between primary production and 
higher organisms by consuming plankton and providing forage for species such as striped 
bass, bluefish, and weakfish, to name just a few.

Commercial Fisheries 
The Atlantic menhaden commercial fishery consists of a reduction fishery and a bait 
fishery. The reduction fishery first began in New England during the early 1800s and 
spread south after the Civil War. The reduction fishery grew with the advent of the purse 
seine after the Civil War in the mid-1800s. Purse seine landings reached a high point in 
1956 when landings peaked at 712,100 metric tons (mt). At that time, over 20 menhaden 
reduction factories ranged from northern Florida to southern Maine. In the 1960s, the 
Atlantic menhaden stock contracted geographically, and many of the fish factories north 
of the Chesapeake Bay closed because of a scarcity of fish. Reduction landings dropped 
to a low of 161,000 mt in 1969. In the 1970s and 1980s, the menhaden population began 
to expand primarily due to a series of above average year classes entering the fishery. 
By the mid-1970s, adult menhaden were again abundant in the northern half of their 
range and, as a result, reduction factories in New England and Canada began processing 

Species Snapshot

Atlantic Menhaden

Atlantic Menhaden
Brevoortia tyrannus

Common Names: menhaden, bunker, 
mossbunker, pogy, fatback, bugmouth, skipjack

Species Range: Atlantic coast of North 
America from Nova Scotia to northern Florida

Family: Clupeidae (includes herring, sardine, 
and shad species)

Interesting Facts:
• The modern record for the largest 

menhaden landed occurred in Reedville, 
VA in 1996, measuring in at 19.4” and 
weighing 3.4 lbs.

•  Pre-colonial Native Americans called 
menhaden ‘munnawhatteaug,’ which 
means fertilizer.

•  A large crustacean parasite is commonly 
found in the mouth of Atlantic menhaden; 
hence its common name “bugmouth.”

•  Adults can filter 6-7 gallons of water/
minute.

•  Ethel Hall, now retired from the NMFS 
Beaufort Lab, aged Atlantic menhaden 
for over 40 years using a 1967 Eberbach 
projector. 

Stock Status: 
Not overfished nor experiencing overfishing
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menhaden again. Reduction landings rose to around 
300,000-400,000 mt during that time; however, by 
1989, all shoreside reduction plants in New England 
had closed, mainly because of odor abatement 
regulations.

During the 1990s, the Atlantic menhaden stock 
contracted again, largely due to a series of poor to 
average year classes. Over the next decade, several 
reduction plants consolidated or closed, resulting 
in a significant reduction in fleet size and fishing 
capacity. By 2005, there was only one remaining 
reduction plant in operation on the Atlantic coast 
processing menhaden into fishmeal and fish oil. The 
plant is located in Reedville, Virginia and is still in 
operation today.

Although annual reduction landings have been 
decreasing since about 1990, they are an order of 
magnitude larger than those of the bait sector. From 
1985-2000, the reduction fishery accounted for 90% 
of total landings (bait and reduction combined). From 
2001-2012, that proportion decreased to 80% of total 
landings. From 2013-2017, under the provisions of 
Amendment 2 (e.g., a total allowable catch and quota 
system), annual reduction landings have averaged 
134,374 mt or 76% of total landings. In 2017, 
reduction landings were estimated at 128,926 mt, 
which is a 6.2% decrease from the previous season. 

The coastwide bait fishery supplies fishermen with 
bait for popular commercial (e.g., American lobster 
and blue crab) and sport fish (e.g., striped bass 
and bluefish) fisheries, and has grown with the 
expansion of many fisheries that utilize menhaden 
as bait. Landings for bait peaked in 2012 at 63,680 
mt and then dipped slightly under the provisions of 
Amendment 2. In 2017, bait landings were estimated 
at 43,825 mt, which is 4.7% above the average 
landings during 2013-2016 (41,877 mt). 

The bait fishery has increased in relative importance 
from New England to North Carolina. This is evident in 
the increasing percent of total menhaden landings that 
are attributed to the bait fishery. The percent of total 
landings that were landed for bait rose from 13% in 
2001 to 28% in 2012. In 2017, bait harvest composed 
approximately 25% of the total menhaden harvest. The 
majority of bait landings have come from New Jersey 
and Virginia, followed by Maryland, Massachusetts, 
and the Potomac River Fisheries Commission.

Stock Status
The 2017 stock assessment update indicates that 

Atlantic menhaden are neither overfished nor experiencing 
overfishing. Stock status was evaluated against the 2015 
benchmark assess-ment’s reference points, which used historical 
performance of the population during the 1960-2012 time frame. 
Fishing mortality rates have remained below the overfishing 
threshold (1.85) since the 1960s, and hovered around the 
overfishing target (0.8) through the 1990s. In 2003, fishing 
mortality dropped below the target and was estimated to be 0.51 
in 2016 (the terminal year in the assessment update). Generally, 

Atlantic Menhaden Fecundity
Source: ASMFC Atlantic Menhaden Stock Assessment Update, 2017
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fishing mortality has fluctuated around the 
target level throughout the history of the 
fishery.

The biological reference point used to 
determine the fecundity target is defined 
as the mature egg production one would 
expect when the population is being 
fished at the threshold fishing mortality 
rate. Population fecundity, a measure of 
reproductive capacity, has been well above 
the threshold (57,295 billion eggs) and at 
or near the target (99,467 billion 
eggs) in recent years. In 2016, 
fecundity was estimated to be 
83,486 billion eggs, still well 
above the threshold but below 
the target.

Atlantic Coastal 
Management
The Atlantic menhaden 
commercial fishery has been 
managed via a total allowable 
catch (TAC) and a quota system 
since the implementation of 
Amendment 2 to the Interstate 
Fishery Management Plan (FMP) 
in 2013. The annual TAC was 
set at 170,800 mt (representing 
a 20% reduction from average 
landings between 2009 and 
2011) for both the 2013 and 2014 
seasons. Since then, the TAC 
increased to 187,866 mt for the 
2015 and 2016 seasons, 200,000 
mt for the 2017 season, and 
216,000 mt for the 2018 and 2019 fishing 
seasons with the expectation that the 
setting of the TAC for subsequent years will 
be guided by menhaden-specific ERPs.

Atlantic menhaden are currently managed 
under Amendment 3 to the FMP. Approved 
by the Board in November 2017, the 
Amendment maintains the management 
program’s current single-species biological 
reference points until the review and 
adoption of menhaden-specific ecological 
reference points (ERPs) as part of the 
2019 benchmark stock assessment 
process. In doing so, the Board placed the 
development of menhaden-specific ERPs 
as its highest priority. 

Amendment 3 also changes fishery 
allocations in order to strike an improved 
balance between gear types and 
jurisdictions. The amendment allocates a 
baseline quota of 0.5% to each jurisdiction, 
and then allocates the rest of the TAC 
based on historic landings between 2009 
and 2011. This measure provides fishing 
opportunities to states that previously had 
little quota while still recognizing historic 
landings in the fishery. The Board also 
agreed to maintain the quota transfer 

process, prohibit the rollover of 
unused quota, maintain the 6,000 
lb trip limit for non-directed and 
small-scale gears following the 
closure of a directed fishery, and 
set aside 1% of the TAC for episodic 
events in the states of New York 
through Maine.

Finally, the Amendment reduces 
the Chesapeake Bay cap, which 
was first implemented in 2006 
to limit the amount of reduction 
harvest within the Bay, to 51,000 
mt from 87,216 mt. This recognizes 
the importance of the Chesapeake 
Bay as nursery grounds for many 
species by capping reduction 
landings from the Bay to current 
levels.

In February 2019, the Board 
postponed indefinitely action 
to find the Common-wealth of 
Virginia out of compliance with the 

provisions of Amendment 3, specifically the 
Commonwealth’s failure to implement the 
Chesapeake Bay reduction fishery cap of 
51,000 mt. This action is contingent upon 
the Chesapeake Bay reduction fishery not 
exceeding the cap. If the cap is exceeded, 
the Board can reconsider the issue of 
compliance.

In making its decision, the Board took 
into account the fact that reduction 
fishery harvest within the Chesapeake 
Bay has been below the cap level since 
2012, including 2018 harvest. During its 
deliberations, the Board commended 
Virginia Commissioners on their efforts 
to monitor landings and work with the 

Photo credits: Creative Commons Via Pixabay (top); 
RI DEM, Marine Fisheries (center);
Frank Marenghi, MD DNR (bottom)
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Commonwealth’s General Assembly to seek full implementation 
of the provisions of Amendment 3. 

While the Bay cap was established as a precautionary measure 
given the importance of menhaden as a prey species, additional 
information stemming from the development of ERPs may be 
informative to the Bay cap issue. Accordingly, the Board will 
consider action to modify the Bay cap after it completes action on 
ERPs, anticipated for 2020.

Next Steps
The Commission continues to work on two Atlantic menhaden 
benchmark stock assessments: a single-species benchmark 
assessment and the highly anticipated ecosystem-based 

benchmark assessment that aims to develop menhaden-specific 
ecological reference points. Both assessments will be used to 
evaluate the health of the stock and inform the management 
of the species in an ecological context. The Stock Assessment 
Subcommittee is leading the single-species assessment and is 
exploring single-species modeling approaches, while the ERP 
Workgroup continues to explore modeling approaches that 
estimate the abundance of menhaden and account for the 
species’ role as a forage fish. Both benchmark assessments will be 
peer-reviewed at the end of 2019. 

For more information, please contact Max Appelman, Fishery 
Management Plan Coordinator, at mappelman@asmfc.org. 


