Supplemental VVolume: Species of Conservation Concern SC SWAP 2015

Bluefish
Pomatomus saltatrix
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DESCRIPTION

Bluefish are a coastal, pelagic species of interest to fisheries that are often encountered in South
Carolina estuarine and coastal waters.

Taxonomy and Basic Description

Bluefish, Pomatomus saltatrix (Linnaeus 1766), is a member of the monotypic family (family
represented by single species) Pomatomidae (bluefishes). This family is found within the order
Perciformes, the most diversified of all fish orders and largest order of vertebrates (Collette
2002; Nelson 2006). Within the order Perciformes, they are found within the suborder Percoidei
(largest suborder of the Perciformes) and superfamily Percoidea (Nelson 2006). The species is
similar in appearance to some members of the families Carangidae and Rachycentridae occurring
in the western Atlantic (Collette 2002). It differs from the most superficially similar carangid,
Seriola (amberjacks), because Seriola have bands of villiform teeth in jaws (Collette 2002).

Bluefish are a large species (to 1 m or 3 ft.) with a sturdy, compressed body and large head with
prominent, sharp, compressed teeth in a single series (Collette 2002). The jaw is terminal, with
the lower jaw sometimes slightly projecting (Collette 2002). As is common in most other
members of the suborder Percoidei (Nelson 2006), bluefish possess two dorsal fins, the first
being short and composed of 7 to 8 weak spines connected by a membrane and the second long,
with one spine and 23-28 soft rays (Collette 2002). The pectoral fins are short, not reaching the
origin of the soft dorsal fin (Collette 2002). Bluefish possess small scales that cover the head,
body, and bases of vertical fins; the lateral line is almost straight (Collette 2002). In color,
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the joint management authority of the =60
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POPULATION SIZE AND DISTRIBUTION

Bluefish are found in coastal temperate and subtropical waters of the world but are absent from
the eastern Pacific and the Indo-West Pacific north of the equator (Collette 2002). In the western
North Atlantic, they range from Nova Scotia along the East Coast of the Americas (including
Bermuda) to Argentina, though they are rare between southern Florida and northern South
America (Robins et al. 1986; Collette 2002). Bluefish are absent from the Bahamas, West Indies
(except for the northern coast of Cuba), and Caribbean coast of Central America (Figure 3;
Collette 2002). Throughout this range, bluefish inhabit the open ocean, large embayments, and
most estuarine systems (Fahay 1999).

Bluefish tend to travel in schools of like-sized individuals while undertaking seasonal
migrations: traveling north along the East Coast of the US during spring, and south or farther
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bluefish between the US south Atlantic and Figure 4: Annual relative abundance of bluefish, Pomatomus
mid-Atlantic, with individuals traveling as  saltatrix, in U.S. South Atlantic waters based on SEAMAP-SA

far north as Maine (Shepherd et al. 2006). E?]%sjs:itsﬁggjljzt;vfy catches. (Source: Jeanne Boylan, SCDNR,
During summer months, the center of

abundance of adults is in New York Bight and southern New England waters while during
winter, the center of abundance shifts to South Atlantic Bight (SAB) waters, with individuals
traveling as far south as southeastern Florida (Fahay 1999). There is a trend for larger individuals
to occur farther north during the summer (Wilk 1977) while some evidence indicates larger
adults truncate their southward migration and spend the winter on the outer part of the
Continental Shelf of the Mid-Atlantic Bight (MAB) (Fahay 1999). Juveniles have been found in
all estuaries of the Mid-Atlantic Bight, though eggs and larvae occur in oceanic waters (Able and

Fahay 1998).

In South Carolina, juvenile and adult bluefish are present in estuarine and coastal ocean waters.
Unfortunately, a time series of their absolute abundance in South Carolina waters is not
available. However, they are encountered in some SCDNR fishery-independent surveys, most
notably the SEAMAP-SA coastal trawl survey and the SCDNR trammel net survey. From these
it is possible to construct a relative abundance index of bluefish in SAB coastal waters and South
Carolina estuaries, respectively (Figure 4 and Figure 5). From the SEAMAP-SA coastal trawl
data (Figure 4), it is apparent that the abundance of bluefish in the SAB has been somewhat
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1998-2000 and 2009-2011. While the first does not coincide with high abundances in the
SEAMAP-SA coastal trawl survey, the second period does (Figure 4).

HABITAT AND NATURAL COMMUNITY REQUIREMENTS

The habitat used by bluefish tends to vary by size and cohort. The following is a description of
the habitat used by bluefish at various life stages.

Eggs

Bluefish eggs are found in the open ocean at temperatures between 18 and 22°C (64-90°F) and
salinities >31.0 ppt (Fahay 1999). For the spring-spawned cohort, spawning occurs near the edge
of the Continental Shelf in the SAB (Fahay 1999). For the summer-spawned cohort, eggs have
been collected in MAB waters from May to August, being most abundant in July (Fahay 1999).
Bluefish egg distribution varies by month, with eggs being distributed near Cape Hatteras in May
and then rapidly expanding further northward during the summer (Fahay 1999). By July, eggs
are distributed as far north as southern New England waters with a center of abundance off
Delaware Bay and New Jersey (Berrien and Sibunka 1999). Most eggs are collected over depths
of 30 to 70 m (98-230 ft.) (Norcross et al. 1974).

Larvae and Pelagic-Juveniles

Larvae occur in open oceanic waters near the edge of the Continental Shelf in the southern Mid-
Atlantic Bight and over mid-shelf depths farther north (Norcross et al. 1974; Kendall and
Walford 1979). Most larvae occur in temperatures of 18-24°C (64-75°F) and salinities of 30-32
ppt. As larvae, bluefish migrate vertically in the water column, occurring near the surface at
night but centered at about 4 m (12 ft.) during daylight (Kendall and Naplin 1981). If spawned in
the SAB (spring-spawned bluefish cohort), larvae are advected north via the Gulf Stream (Hare
and Cowen 1996; Kendall and Walford 1979), but some recruit successfully to estuaries in the
SAB (Collins and Stender 1987; McBride et al. 1993).

Many pelagic-juveniles are found in the vicinity of Cape Hatteras as early as April (Fahay 1999).
In May, several have been collected on the shelf of the SAB (Fahay 1975; Kendall and Walford
1979). By June, pelagic-juveniles occur in the MAB between the shore and the shelf/slope front,
actively crossing the shelf (Hare and Cowen 1996). In both the SAB and MAB, there is a strong
negative correlation between fish size and depth, indicating an offshore origin and onshore
migration with growth (Fahay 1999).

Juveniles

The following description of juvenile habitats derives from the works of Lund and Maltezos
(1970), Olla et al. (1975), Milstein et al. (1977), Nyman and Conover (1988), Rountree and Able
(1992), McBride et al. (1995), Able et al. (1996), and Buckel and Conover (1997).
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Juvenile bluefish occur in estuaries, bays, and the coastal ocean of the MAB and SAB where
they are less common. Such juveniles are found in many habitats, though they do not use the
marsh surface. Juveniles begin to depart MAB estuaries in October and migrate south to spend
the winter months south of Cape Hatteras. Juveniles arrive in estuaries, bays, and coastal ocean
waters once water temperature exceeds 20°C (68°F) and subsequently remain in these waters
throughout the summer until water temperature declines to 15°C (59°F). There is a thermal
minimum and maximum for juveniles, with data suggesting they cannot survive at temperatures
less than 10°C (50°F) or above 34°C (93°F). As they do occur in estuaries, juveniles can tolerate
a wide range of salinities (as low as 3.0 ppt), though they are generally found in salinities of
23.0-33.0 ppt.

Adults

Adults are generally oceanic, being distributed in nearshore to well offshore over the Continental
Shelf, preferring waters warmer than 14-16°C (57-61°F) (Bigelow and Schroeder 1953; Olla and
Studholme 1971). Bluefish can tolerate water temperatures between 11.8 and 30.4°C (53.2-
86.7°F), though there is physiological stress at either extreme (Fahay 1999). Being oceanic in
nature, adults are generally found in waters of oceanic salinity (Bigelow and Schroeder 1953;
Olla and Studholme 1971). Adults are not uncommon in bays, larger estuaries, and coastal
waters (Bigelow and Schroeder 1953; Olla and Studholme 1971) and have been found in most
estuarine systems within their range
(Fahay 1999).
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Such habitat degradation concerns are

especially acute in estuarine waters, due to the residency of juveniles in these habitats. As coastal

development increases, estuarine water quality is expected to further deteriorate unless steps are

taken to ameliorate their effect on the environment (Cross et al. 1985). Estuarine and coastal
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fishery, landings data are available via

MRFSS/MRIP since 1981 (Figure 7). Landings in this fishery were highest in the early- to mid-
1980s (similar to the peak of the commercial fisheries) with a rapid decrease to low levels by the
late-1990s. Since the late-1990s, landings have slightly increased for the recreational fishery,
averaging between 5,000,000 and 10,000,000 mt annually. The impact of the fisheries is
complicated by the highly migratory nature of the population. This necessitates the need for
coordinated management of the bluefish stock on a regional basis as landings external to a given
state can have a drastic impact on future abundance within that state’s waters in future years.

CONSERVATION ACCOMPLISHMENTS

Bluefish are currently managed under Amendment 1 to the Interstate Fishery Management Plan
(FMP) for bluefish established jointly by the MAFMC and the ASMFC (MAFMC 1998).
Amendment 1 to the FMP, which was approved in 1998, allocated fisheries landings between
sectors (83% recreational and 17% commercial), established a state-by-state quota system based
on historic landings of bluefish, and established a recreational fishery 15 fish bag limit.
Addendum 1 to the FMP, approved in 2012, established a coast-wide sampling program to
improve the quality of information available for use in future bluefish stock assessments
(ASMFC 2012c). The intent of this coast-wide biological sampling program is to address
uncertainties existing within the current age-structured assessment model used to assess the
status of the bluefish population. Specifically, the goal is to develop aging techniques that can be
used to perform a coast-wide age structure analysis of the bluefish stock in an effort to increase
the validity of stock assessment results.

Finally, the East Coast bluefish population has played a central role in the development of a
multi-species stock assessment model developed by the ASMFC to move fisheries management
away from individual species assessments to ecosystem-based fishery management. Members of
the ASMFC Multispecies Technical Committee and others have worked to develop a Multi-
species Virtual Population Analysis (MSVPA) model to explore important predator-prey
interactions among key ASMFC-managed species, including Atlantic menhaden as the primary
forage fish and striped bass, bluefish, and weakfish as predators (Garrison et al. 2010). This

Discards (000s mt)
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model was peer reviewed during SARC 42 in 2006 (NEFSC 2006) and has subsequently been
updated in 2008, 2009, and 2012 (ASMFC 2012b). While this model has yet to be used to
manage the bluefish population directly, the model has been used to produce annual estimates of
natural mortality (M) at age for Atlantic menhaden based on varying abundances of bluefish,
among other predators. These M at age estimates were subsequently included in the most recent
assessments of Atlantic menhaden to help manage that species (ASMFC 2012a), and the
ASMFC continues to work on developing ecosystem-based reference points for menhaden that
account for predation to provide fisheries managers guidance on how much menhaden biomass is
required to meet the forage needs of their primary predators.

CONSERVATION RECOMMENDATIONS

e Continue to evaluate the effects of fishing and management plans on the South Carolina
sub-population of bluefish.

e Continue the development of ecosystem-based modeling approaches incorporating
bluefish as a primary predator in the coastal waters along the East Coast of the United
States.

e [Initiate studies to investigate the within-year age composition variability of bluefish in
South Carolina coastal waters.

e Explore the trophic assemblages involving bluefish.

e Monitor trends in bluefish young-of-the-year and adult relative abundance by continuing
to collect data about this species during ongoing fishery-independent monitoring
programs.

¢ Initiate additional work to understand the local and regional movement patterns of
bluefish occurring in South Carolina waters.

e Initiate work to quantify the role that South Atlantic region spawning plays in
determining annual recruitment.

e Protect water quality in marine ecosystems by encouraging municipalities to use Best
Management Practices (BMPs) to reduce runoff from highways, agricultural fields, and
housing developments. Improve BMPs in areas already affected by non-point source
pollution.

e Plan development based on sound terrestrial and estuarine ecology that takes into
consideration all factors that will affect the long-term health of the estuary ecosystem.

e |dentify the origin of non-point source pollution and specific point source pollution, and
develop a plan of action to mitigate any negative impacts to the affected aquatic systems.

MEASURES OF SUCCESS

The SCDNR fishery-independent programs that annually monitor the relative abundance and
length frequency of inshore fish species are already in place to monitor for changes in size
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distribution and relative abundance as a result of regional management efforts. The measurement
of success will be to see an increasing trend in catch of Atlantic menhaden in these surveys.

LITERATURE CITED

Able, K. W. and M. P. Fahay. 1998. The first year in the life of estuarine fishes in the Middle Atlantic
Bight. Rutgers University Press, New Brunswick, NJ. 342 p.

Able, K. W., D. A. Witting, R. S. McBride, R. A. Rountree, and K. J. Smith. 1996. Fishes of polyhaline
estuarine shores in Great Bay-Little Egg Harbor, New Jersey: a case study of seasonal and habitat
influences. Pages 335-355 In K. F. Nordstrom and C. T. Roman (eds.) Estuarine Shores:
Environments and Human Alterations. John Wiley and Sons, LTD., NY.

Atlantic States Marine Fisheries Commission. 2012a. 2012 Atlantic Menhaden Stock Assessment
Update. Atlantic States Marine Fisheries Commission. 228 p.

Atlantic States Marine Fisheries Commission. 2012b. 2012 MSVPA-X Update Report. Atlantic States
Marine Fisheries Commission. 39 p.

Atlantic States Marine Fisheries Commission. 2012c. Addendum | to Amendment 1 to the Bluefish
Fishery Management Plan — Biological Monitoring Program. Atlantic States Marine Fisheries
Commission. 4 p.

Berrien, P. and J. Sibunka. 1999. Distribution patterns of fish eggs in the United States northeast
continental shelf ecosystem, 1977-1987. NOAA Tech. Rep. NMFS 145. 310 p.

Bigelow, H. B. and W. C. Schroeder. 1953. Fishes of the Gulf of Maine. USFWS Bull. 53: 577 p.

Buckel, J. A. and D. O. Conover. 1997. Movements, feeding periods, and daily ration of piscivorous
young-of-the-year bluefish, Pomatomus saltatrix, in the Hudson River estuary. Fish. Bull. 95(4):
665-679.

Collette, B. B. 2002. Pomatomidae. Pgs 1412-1413 in K. E. Carpenter (ed), the living marine resources
of the western central Atlantic, VVol. 3: bony fishes part 2 (Opistognathidae to Molidae), sea
turtles and marine mammals. FAO Species Identification Guide for Fishery Purposes and
America Society of Ichthyologists and Herpetologists Special Publication No. 5. Rome, FAO:
1375-2127.

Collins, M. R. and B. W. Stender. 1987. Larval king mackerel (Scomberomorus cavalla), Spanish
mackerel (S. maclatus), and bluefish (Pomatomus saltatrix) off the southeast coast of the United
States, 1973-1980. Bull. Mar. Sci. 41: 822-834.

Cross, F. A, D. S. Peters, and W. E. Schaaf. 1985. Implications of waste disposal in coastal waters on
fish populations, p. 383-399 In: Cardwell, R. D., R. Purdy, and R. C. Bhaner (eds). 35 “Aquatic
Toxicology and Hazard Assessment: Seventh Symposium”. ASTM STP854. American Society
for Testing and Materials, Philadelphia: 383-399.

Fahay, M. P., P. L. Berrien, D. L. Johnson, and W. W. Morse. 1999. Essential fish habitat source
document: Bluefish, Pomatomus saltatrix, life history and habitat characteristics. NOAA
Technical Memorandum, NMFS-NE-144: 78.

Garrison, L. P., J. S. Link, D. P. Kilduff, M. D. Cieri, B. Muffley, D. Vaughan, A. Sharov, B. Mahmoudi,
and R. J. Latour. 2010. An expansion of the MSVPA approach for quantifying predator-prey
interactions in exploited fish communities. ICES Journal of Marine Science 67: 856-870.

Hare, J. A. and R. K. Cowen. 1996. Transport mechanisms of larval and pelagic juvenile bluefish
(Pomatomus saltatrix) from South Atlantic Bight spawning grounds to Middle Atlantic Bight
nursery habitats. Limnol. Oceanogr. 41(6): 1264-1280.

Kendall, A. W., Jr. and N. A. Naplin. 1981. Diel-depth distribution of summery ichthyoplankton in the
Middle Atlantic Bight. Fish. Bull. 79(4): 705-726.

Kendall, A. W., Jr., and L. A. Walford. 1979. Sources and distribution of bluefish, Pomatomus saltatrix,
larvae and juveniles off the east coast of the United States. Fish. Bull. 77(1): 213-227.

Lund, W. A, Jr. and G. C. Maltezos. 1970. Movements and migrations of bluefish, Pomatomus



Supplemental VVolume: Species of Conservation Concern SC SWAP 2015

saltatrix, tagged in waters of New York and southern New England. Trans. Am. Fish. Soc 99(4):
719-725.

MAFMC. 1998. Amendment 1 to the Bluefish Fishery Management Plan, Volume 1. Mid-Atlantic
Fishery Management Council and the Atlantic States Marine Fisheries Commission in
Cooperation with the National Marine Fisheries Service, the New England Fishery Management
Council, and the South Atlantic Fishery Management Council. 408 p.

McBride, R. S., J. L. Ross, and D. O. Conover. 1993. Recruitment of bluefish Pomatomus saltatrix to
estuaries of the U.S. South Atlantic Bight. Fish. Bull. 91: 389-395.

McBride, R. S., M. D. Scherer, and J. C. Powell. 1995. Correlated variations in abundance, size, growth,
and loss rates of age-0 bluefish in a southern New England estuary. Trans. Am. Fish. Soc. 124:
898-910.

Milstein, C. B., D. L. Thomas and Associates. 1977. Summary of ecological studies for 1972-1975 in the
bays and other waterways near Little Egg Inlet and in the ocean in the vicinity of the proposed
site for the Atlantic generating station, New Jersey. Ichthyological Associates Bull. No. 18.
Ichthyological Associates Inc., Ithaca, NY. 757 p.

Nelson, J. S. 2006. Fishes of the World, 4" edition. John Wiley & Sons, Hoboken, NJ. 601 p.

Norcross, J. J., S. L. Richardson, W. H. Massmann, and E. B. Joseph. 1974. Development of young
bluefish (Pomatomus saltatrix) and distribution of eggs and young in Virginian coastal waters.
Trans. Am. Fish. Soc. 103(3): 477-497.

Northeast Fisheries Science Center. 1997. Report of the 23" Northeast Regional Stock Assessment
Workshop (23" SAW): Stock Assessment Review Committee (SARC) consensus summary of
assessments. NEFSC Reference Document 97-05.

Northeast Fisheries Science Center. 2006. 42™ Northeast Regional Stock Assessment Workshop (42™
SAW) stock assessment report, part B: Expanded Multispecies Virtual Population Analysis
(MSVPA-X) stock assessment model. U.S. Dep. Commer., Northeast Fish. Sci. Cent. Ref. Doc.
06-09b. 308 p.

Northeast Fisheries Science Center. 2012. Bluefish 2012 stock assessment update. Coastal/Pelagic
Working Group, Northeast Fisheries Science Center, National Marine Fisheries Service, Woods
Hole, MA. 36 p.

Nyman, R. M. and D. O. Conover. 1988. The relation between spawning season and the recruitment of
young-of-the-year bluefish, Pomatomus saltatrix, to New York. Fish. Bull 86(2): 237-250.

Olla, B. L., A. L. Studholme, A. J. Bejda, C. Samet, and A. D. Martin. 1975. The effect of temperature
on the behavior of marine fishes: a comparison among Atlantic mackerel, Scomber scombrus,
bluefish, Pomatomus saltatrix, and tautog, Tautoga onitis. In International Atomic Energy
Agency (ed.) Combined effects of radioactive, chemical and thermal releases to the environment.
p. 299-308. International Atomic Energy Agency, Vienna.

Robins, C. R., G. C. Ray, J. Douglass, and R. Freund. 1986. A field guide to Atlantic coast marine
fishes. Houghton Mifflin Co., Boston, MA. 354 p.

Rountree, R. A. and K. W. Able. 1992. Fauna of polyhaline subtidal marsh creeks in southern New
Jersey: composition, abundance and biomass. Estuaries 15(2): 171-185.

Shepherd, G. R., J. Moser, D. Deuel, and P. Carlson. 2006. The migration patterns of bluefish
(Pomatomus saltatrix) along the Atlantic coast determined from tag recoveries. Fish. Bull. 104:
559-570.

Wilk, S. J. 1977. Biological and fisheries data on bluefish, Pomatomus saltatrix (Linnaeus). U.S. Natl.
Mar. Fish. Serv., Northeast Fish Cent. Sandy Hook Lab. Tech. Ser. Rep. 11: 1-56.



