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l. Status of the Fishery Management Plan
Date of FMP Approval: Original FMP — October 1987

Amendments: Amendment 1 — November 2005 (implemented January 2006)
Addendum | — March 2011
Addendum Il — August 2014

Management Areas: The Atlantic coast distribution of the resource from New Jersey
through Florida

Active Boards/Committees:  South Atlantic State/Federal Fisheries Management Board;
Atlantic Croaker Technical Committee, Stock Assessment
Subcommittee, and Plan Review Team; South Atlantic Species
Advisory Panel

The Fishery Management Plan (FMP) for Atlantic Croaker was adopted in 1987 and included the
states from Maryland through Florida (ASMFC 1987). In 2004, the South Atlantic State/Federal
Fisheries Management Board (Board) reviewed the FMP and found its recommendations to be
vague. As a result, the Board recommended an amendment be prepared to define management
measures necessary to achieve the goals of the FMP. The Interstate Fisheries Management
Program Policy Board also adopted the finding that the original FMP did not contain any
management measures that states were required to implement.

In 2002, the Board directed the Atlantic Croaker Technical Committee to conduct the first
coastwide stock assessment of the species in preparation of developing an amendment. The
Atlantic Croaker Stock Assessment Subcommittee developed a stock assessment in 2003, which
was approved by a Southeast Data Assessment Review (SEDAR) panel for use in management in
June 2004 (ASMFC 2005a). The Board quickly initiated the development of an amendment and
in November 2005, approved Amendment 1 to the Atlantic Croaker FMP (ASMFC 2005b). The
amendment was fully implemented by January 1, 2006.

The goal of Amendment 1 is to utilize interstate management to perpetuate the self-sustainable
Atlantic croaker resource throughout its range and generate the greatest economic and social
benefits from its commercial and recreational harvest and utilization over time. Amendment 1
contains four objectives:

1) Manage the fishing mortality rate for Atlantic croaker to provide adequate spawning potential
to sustain long-term abundance of the Atlantic croaker population.

2) Manage the Atlantic croaker stock to maintain the spawning stock biomass above the target
biomass levels and restrict fishing mortality to rates below the threshold.

3) Develop a management program for restoring and maintaining essential Atlantic croaker
habitat.

4) Develop research priorities that will further refine the Atlantic croaker management program
to maximize the biological, social, and economic benefits derived from the Atlantic croaker
population.

Amendment 1 expanded the management area to include the states from New Jersey through
Florida. Consistent with the stock assessment completed in 2004, the amendment defined two
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Atlantic coast management regions: the south-Atlantic region, including the states Florida through
South Carolina; and the mid-Atlantic region, including the states North Carolina through New
Jersey.

Amendment 1 established biological reference points (BRPs) to define an overfished and
overfishing stock status for the mid-Atlantic region only. Reliable stock estimates and BRPs for
the South Atlantic region could not be developed during the 2004 stock assessment due to a lack
of data. The BRPs were based on maximum sustainable yield (MSY), and included threshold and
target levels of fishing mortality (F) and spawning stock biomass (SSB): F threshold = Fmsy
(estimated to be 0.39); F target = 0.75 X Fwmsy (estimated to be 0.29); SSB threshold = 0.7 X
SSBwmsy (estimated to be 44.65 million pounds); and SSB target = SSBwmsy (estimated to be 63.78
million pounds). An SSB estimate below the SSB threshold resulted is an overfished status
determination, and an F estimate above the F threshold resulted is an overfishing status
determination. The Amendment established that the Board would take action, including a stock
rebuilding schedule if necessary, should the BRPs indicate an overfished stock or a stock subject
to overfishing.

Amendment 1 did not require any specific measures restricting recreational or commercial harvest
of Atlantic croaker. States with more conservative measures were encouraged to maintain those
regulations (Table 1). Through adaptive management, the Management Board may revise
Amendment 1, and regulatory and/or monitoring requirements could be included in the resulting
addendum, along with procedures for implementing alternative management programs via
conservation equivalency.

The Board initiated Addendum | to Amendment | at its August 2010 meeting, following the
updated stock assessment, in order to address the proposed reference points and management unit.
The stock assessment evaluated the stock based on a coastwide unit, rather than the two
management units established within Amendment I. In approving Addendum I, the Management
Board endorsed the consolidation of the stock into one management unit, as proposed by the stock
assessment. In addition, Addendum I established a procedure, similar to other species, by which
the Board may approve peer-reviewed BRPs without a full administrative process, such as an
amendment or addendum.

Addendum I did not add or change any additional management measures or requirements. The
only existing requirement is for states to submit an annual compliance report by July 1 of each
year that contains commercial and recreational landings as well as results from any monitoring
programs that intercept Atlantic croaker.

In August 2014, the Board approved Addendum Il to the Atlantic Croaker FMP. The Addendum
established the Traffic Light Approach (TLA) as the new precautionary management framework
to evaluate fishery trends and develop management actions. The TLA was originally developed as
a management tool for data poor fisheries. The name comes from assigning a color (red, yellow,
or green) to categorize relative levels of population indicators. When a population characteristic
improves, the proportion of green in the given year increases. Harvest and abundances thresholds
of 30% and 60% were established in Addendum 11, representing moderate and significant concern
for the fishery. If thresholds for both population characteristics achieve or exceed a threshold for
a three year period, then management action is enacted.
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The TLA framework replaces the management triggers stipulated in Addendum 1. Under the
previous management scheme, action was taken if recreational and commercial landings dropped
below 70% of the previous two year average. These triggers, however, were limited in their ability
to illustrate long-term declines or increases in stock abundance. In contrast, the TLA approach
better illustrates trends in the fishery through changes in the proportion of green, yellow, and red
coloring.

I1. Status of the Stock

Stock status is based on the data and results of the 2010 stock assessment (ASMFC 2010). Results
include revised biological reference points (below). These reference points are ratio-based and
apply to the entire coastwide resource (unlike those in Amendment 1). Overfishing is occurring if
F/Fwmsy is greater than 1 and the stock is considered overfished if SSB/(SSBwmsy(1-M)) is less than
1.

Overfishing Definition | Overfished Definition
Target F/(Fmsy*0.75) =1 SSB/SSBwmsy = 1
Threshold | F/Fmsy = 1 SSB/(SSBwmsy(1-M)) =1

Atlantic croaker is not experiencing overfishing. According to the 2010 stock assessment, biomass
has been increasing and fishing mortality decreasing since the late 1980s. Biomass conclusions are
based on information from the data compiled for the assessment, namely increasing indices of
relative abundance and expanding age structure in the catch and indices. Model estimated values
of fishing mortality (F), spawning stock biomass (SSB), and biological reference points are too
uncertain to be used to determine stock status. However, the ratio of F to Fmsy (the F needed to
produce maximum sustainable yield) is reliable and can be used to determine that overfishing is
not occurring. It is not possible to be confident with regard to stock status, particularly a biomass
determination, until the discards of Atlantic croaker from the South Atlantic shrimp trawl fishery
can be adequately estimated and incorporated into the stock assessment.

Absolute estimates of total F are unavailable because of model uncertainty; however, the general
trend in total F from the model is considered reliable due to support from the data. The trend in
total F decreases substantially during the first five years of the time series (1988-1992) and shows
an overall decline over the remainder of the time series, except for occasional, brief spikes (Figure
1). Retrospective analysis of the model showed that estimates of F decreased as more years of data
were used. A series of sensitivity runs conducted over a range of plausible values of shrimp-trawl
fishing mortality found that the ratio of directed fishing mortality to Fmsy was less than one in all
cases, indicating overfishing was not occurring.

Absolute estimates of SSB are unavailable because of model uncertainty; however, the general
trend in SSB from the model is considered reliable due to support from the data. Spawning stock
biomass shows a nearly consistent increasing trend since 1998 (Figure 2). Sensitivity runs of the
model, including rough estimates of shrimp trawl discards, do not change the overall trend in SSB.
Retrospective analysis of the model showed that estimates of SSB increased as more years of data
were used.



Recruitment, estimated in the model as age-1 abundance, has been variable but generally
increasing over the time series. Figure 2 shows the trend in recruitment; absolute values are omitted
because of uncertainty in abundance estimates. The model estimated the production of strong year
classes in 1997, 2001, and 2007.

I11.  Status of the Fishery

Total Atlantic croaker harvest from New Jersey through the east coast of Florida in 2014 is
estimated at 10.08 million pounds (Tables 2 and 3, Figure 3). This represents a 75% decline in
total harvest since the peak of 41.2 million pounds in 2001 (77% commercial decline, 72%
recreational decline). The commercial and recreational fisheries harvested 70% and 30% of the
total, respectively. The vast majority of landings are from the Mid-Atlantic region (97% in 2014),
and the recent decline in total landings is a result of both commercial and recreational landings
declines in that region, although some states showed increases in either or both sectors (Figure 4).
Commercial and recreational landings in the South Atlantic region have been generally stable over
the last decade; however, 2010 showed large decreases in the recreational harvest of the South
Atlantic states’ fisheries. Recreational and commercial harvests in the South Atlantic region rose
to 2.7% of coastwide harvest in 2014 from 2.3% in 2013.

Atlantic coast commercial landings of Atlantic croaker exhibit a cyclical pattern, with low domains
in the 1960s to early 1970s and the 1980s to early 1990s, and high domains in the mid-to-late
1970s and the mid-1990s to 2011 (Figure 3). Commercial landings increased from a low of 3.7
million pounds in 1991 to 30.1 million pounds in 2001 (Table 2); however, landings have declined
consistently since 2003 to 7.0 million pounds in 2014, which registers below the 1960-2014
average of 13.45 million pounds. Within the management unit, the majority of 2014 commercial
landings came from Virginia (49%) and North Carolina (37%). Maryland had the next highest
level, with 7% of coastwide landings.

From 1981-2014, recreational landings of Atlantic croaker from New Jersey through Florida have
varied between 2.8 million fish (1.3 million pounds) and 13.2 million fish (11.1 million pounds;
Tables 3 and 4, Figure 5). Landings general increased until 2001, held stable from 2001-2006
before exhibiting a declining trend from 2007 through 2014. The 2014 landings are estimated at
6.2 million fish and 3.06 million pounds. Virginia was responsible for 55% of the 2014 recreational
landings, in numbers of fish, followed by Maryland (17.5%), and Delaware (5.8%). This is change
from 2013 when New Jersey accounted for 11% of recreation catch, in numbers of fish. The
number of recreational releases has increased over the time series, but appears to be in decline
since 2008 (Figure 5). In 2014, anglers released roughly 10 million fish, a decline from the 14
million fish released in 2013. Anglers released an estimated 62% of the croaker catch in 2014
(Figure 5).

V. Status of Assessment Advice

A statistical catch-at-age (SCA) model was used in the last Atlantic croaker stock assessment
(ASMFC 2010). This model combines the catch-at-age data from the commercial and recreational
fisheries with information from fishery-independent surveys and biological information such as
growth rates and natural mortality rates to estimate the size of each age class and the exploitation
rate of the population. The assessment was peer reviewed by a panel of experts in conjunction with
the Southeast Data, Assessment, and Review (SEDAR) process.
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The Review Panel was unable to support some of the assessment results due to uncertainty
regarding the estimation of Atlantic croaker discards in the shrimp trawl fishery, and the
application of estimates in modeling. Specifically, model-estimated values of stock size, fishing
mortality, and biological reference points are too uncertain for use; however, the trends in model-
estimated parameters and ratio-based fishing F reference points are considered reliable. Adequate
discard estimates cannot be developed from currently available data and assessments of Atlantic
croaker will be unreliable until adequate estimates are properly incorporated into modeling.
Despite the uncertainty in assessment results caused by shrimp trawl bycatch, the Review Panel
concluded that it is unlikely that the stock is in trouble. The stock is not experiencing overfishing,
biomass has been trending up, commercial catches are stable, and discards from the shrimp trawl
fishery have been much reduced.

In conjunction with recommending the TLA for Atlantic croaker in 2014, the Plan Review Team
also recommended the species for a stock assessment. The next benchmark stock assessment is
scheduled for 2016.

V. Status of Research and Monitoring

There are no research or monitoring programs required of the states except for the submission of
an annual compliance report. The following fishery-dependent (other than catch and effort data)
and fishery-independent monitoring programs were reported in the 2015 compliance reports.

Fishery-Dependent Monitoring

e New Jersey: initiated biological monitoring of commercially harvested Atlantic croaker in
2006 in conjunction with ACCSP (2014: n=27)

e Maryland: commercial pound net fishery biological sampling (1,436 length measurements,
193 samples aged in 2014); Maryland Charter Boat CPUE (1993-present; 2014 catch was a
time-series low of 82,387)

e Delaware: collects information on pounds landed, area fished, effort, and gear type data
through mandatory monthly state logbook reports submitted by fishermen.

e PFRC: has a mandatory commercial harvest daily reporting system.

e Virginia: commercial fishery biological sampling (6,976 length measurements, 6,975
weight measurements, 364 otolith ages, and 666 sex determinations in 2014)

o North Carolina: commercial fishery biological sampling since 1982 for length, weight,
otolith, sex determination, and reproductive condition.

e South Carolina: recreational fishery biological sampling via SCDNR State Finfish Survey,
MRIP, and a SCDNR-managed mandatory trip reporting system for licensed charter boat
operators. In 2013, SCDNR took over MRIP data collection in SC.

e Georgia: collects biological information through the Marine Sportfish Carcass Recovery
Project (4 fish in 2014)

e Florida: commercial fishery biological sampling (27 length measurements in 2014)

Fishery-Independent Monitoring
e New Jersey: 3 nearshore ocean (within 12 nm) juvenile trawl surveys ( New Jersey Ocean
Trawl Survey1988-present; 2014 CPUE above time-series average but below 2013 value;
nearshore Delaware Bay juvenile trawl survey (1991-present; 2014 survey index was well
below time series average); Delaware River juvenile seine survey (1980-present; 2014
survey index was below time series average but above 2013 value)




e Delaware: offshore Delaware Bay adult finfish trawl survey (1990-present; 2014 #/tow =
2.456; 82% decrease in relative abundance from 2013 index, dropping below mean and
median for time series); nearshore Delaware Bay juvenile finfish trawl survey (1980-
present; 2014 index increased from 1.16 in 2013 to 6.63; Inland Bays index increased from
1.83in 2013 to 3.22 in 2014)

e Maryland: Atlantic coast bays juvenile otter trawl survey (standardized from 1989-present;
2014 GM of 0.67 fish/hectare before time series mean of 1.62); Chesapeake Bay juvenile
trawl survey (standardized from 1989-present; 2014 CPUE decreased from 2013 (2.24 to
0.97); incidental catches in Maryland coastal bays juvenile seine survey (1972-present) and
Chesapeake Bay juvenile seine survey (1959-present; 2014 indices decreased from 0.30 in
2013 to 0.00).

e Virginia: VIMS Juvenile Finfish and Blue Crab Trawl Survey (1988-present; 2014 index
representing the 2013 year class was 1.550 which is down from the 2013 value of 16.6655.)

e North Carolina: Pamlico Sound juvenile trawl survey (1987-present; 2014 juvenile
abundance index (mean number of individuals/tow) was 324, below the time series
average)

e South Carolina: estuarine electroshock survey for juveniles (2001-present; 2014 CPUE
61.5% from 2013); SEAMAP shallow water (15-30 ft) trawl survey from Cape Hatteras to
Cape Canaveral (1989-present; 2014 CPUE decreased 64.8% from 2013); inshore estuarine
trammel net survey for adults (May-September, 1991-present; 2014 CPUE decreased 25.1%
from 2013); SCECAP estuarine trawl survey (1999-present, primarily targets juveniles,
CPUE stable since 2010).

e Georgia: Marine Sportfish Population Health Survey (trammel and gill net, 2002-present;);
Ecological Monitoring Survey (trawl, 2003-present; 2014 n = 21,340; CPUE decreased
from 347.78 in 2012 to 171.69 in 2014); Trammel and gill net surveys in the Altamaha
River Delta and Wassaw estuary (2014: n=139)

e Florida: juvenile seine survey (2002-present; 2014 index continued variable trend with a
decrease from 2013); juvenile trawl survey (2002-present; 2014 index continued variable
trend with a decrease from 2013); adult haul seine survey (2001-present; 2014 index value
increased from 2013)

The Northeast Fishery Science Center performs a randomly stratified groundfish survey along the
U.S. east coast. Atlantic croaker are one of the main species caught throughout much of the survey
area and, since the surveys started in 1972, it provides a long term data set. Regionally, mean
CPUE of Atlantic croaker has increased from north to south. Since 1994, there has been an increase
in annual catch variability. Catch levels in 2014 decreased 22.9% from 2013, going below the long
term mean for the first time since 2010.

The Northeast Area Monitoring and Assessment Program (NEAMAP) also conducts nearshore
trawl surveys from Cape Cod, MA to Cape Hatteras, NC. NEAMAP grew out of an ASMFC
resolution in October 1997 to begin the development of a coordinated fishery-independent
sampling program in the Northeast. The program began in 2006 with a pilot study and instituted a
spring and fall survey in 2008. The surveys target both juvenile and adult fishes, including croaker.

VI.  Status of Management Measures and Issues
Fishery Management Plan



Amendment 1 was fully implemented by January 1, 2006, and provided the management plan for
the 2009 fishing year. There are no interstate regulatory requirements for Atlantic croaker. Should
regulatory requirements be implemented in the future, all state programs must include law
enforcement capabilities adequate for successfully implementing the regulations. Addendum I to
Amendment 1 was initiated in August 2010 and approved in March 2011, in order to 1) revise the
biological reference points to be ratio-based, and 2) remove the distinction of two regions within
the management unit, based on the results of the 2010 stock assessment. Addendum Il was
approved August 2014 and established the TLA management framework for Atlantic croaker in
order to better illustrate long-term trends in the fishery.

Traffic Light Approach

Addendum I1 established the TLA as the new management framework for Atlantic croaker. Under
this management program, if thresholds for both population characteristics (harvest and adult
abundance) achieve or exceed the proportion of threshold for the specified three year period,
management action will be taken.

Analysis of the harvest composite index for 2014 shows that the population characteristic tripped
for a second year in a row (Figure 6). The mean proportion of red color from 2012-2014 was
44.5%, well above the 30% threshold. The harvest composite index was comprised of commercial
and recreational landings. Both commercial and recreational indices would have individually
trigged in 2014 at the 30% level. The TLA for commercial landings was above the 60% threshold
for the second year in a row in 2014.

The abundance composite TLA index was broken into two components based age composition.
The adult composite index was generated from the NMFS and SEAMAP surveys since the
majority of Atlantic croaker captured in those surveys were ages 1+. The juvenile composite
index was generated from the NC program 195 and VIMS surveys because these two captured
primarily young-of-the-year Atlantic croaker.

All four composite abundance indices showed declines in 2014 with red occurring in all but one
(NC 195) of the TLA indices. The adult composite TLA characteristic (Figure 7) did not trigger
in 2014 with only a 14.2% red proportion and no red in the two previous years. The juvenile
composite characteristic index (Figure 8) also did not trip in 2014; however, this is due to high
index values in 2012 and 2013. In 2014, the juvenile composite index had a red proportion above
the 30% threshold which was due to a precipitous drop in the VIMS index. The higher annual
variability for the different color proportions in the juvenile composite characteristic (compared
to the adult composite characteristic) is likely a reflection annual recruitment variability rather
than population trends.

Overall, management triggers were not tripped in 2014 since both population characteristics
(harvest and abundance) were not above the 30% threshold for the 2012-2014 time period.
Nonetheless, the analysis shows that there are declining trends in the fishery independent indices
as well as the commercial and recreational harvests of Atlantic croaker.

De Minimis Requests



States are permitted to request de minimis status if, for the preceding three years for which data
are available, their average commercial landings or recreational landings (by weight) constitute
less than 1% of the coastwide commercial or recreational landings for the same three year period.
A state may qualify for de minimis in either its recreational or commercial sector, or both, but will
only qualify for exemptions in the sector(s) that they qualify for as de minimis. Amendment 1 does
not include any compliance requirements other than annual state reporting, which is still required
of de minimis states, thus de minimis status does not exempt states from any measures.

In the annual compliance reports, the following states requested de minimis status: Delaware
(commercial fishery), South Carolina (commercial fishery), Georgia (commercial and recreational
fisheries), and Florida (commercial fishery). The commercial and recreational de minimis criteria
for 2014 are based on 1% of the average coastwide 2012-2014 landings in each fishery: 95,623
pounds for the commercial fishery and 33,345 pounds for the recreational fishery. The Delaware
commercial fishery qualifies for de minimis status with an average of 6,368 pounds. The South
Carolina commercial fishery qualifies for de minimis status with an average of 104 pounds. The
Georgia commercial and recreational fisheries qualify for de minimis status with averages of less
than 1,000 pounds (confidential) and 21,182 pounds, respectively. The Florida commercial fishery
qualifies for de minimis status with an average of 63,637 pounds.

Changes to State Regulations

In 2014, Georgia removed their 8 inch size limit from regulations for the recreational fishery
(DNR Rule 391-2-4-.04). The size limit was originally put in to place in 1989 as an anticipatory
measure to impending changes that were expected to be established through interstate fishery
management. No such changes were proposed in the past 25 years so Georgia removed the size
limit.

In 2014, the South Carolina Legislature enacted a law that included Atlantic croaker under an
aggregate bag limit (50 fish per person per day) as part of a small Sciaenidae group that includes
Atlantic croaker, spot, and kingfish.

Atlantic Croaker Habitat

The ASMFC Habitat Committee is currently preparing a Sciaenid Habitat Source Document which
outlines the habitat needs of Atlantic croaker at different life stages (egg, larval, juvenile, adult).
The report also highlights threats and uncertainties facing these ecological areas and identifies
Habitat Areas of Particular Concern. It is expected that the Sciaenid Habitat Source Document will
be available by the end of 2015.

Bycatch Reduction

Atlantic croaker is subject to both direct and indirect fishing mortality. Historically, croaker ranked
as one of the most abundant species in the bycatch of the south Atlantic shrimp trawl fishery. As
a result, the original FMP recommended that bycatch reduction devices (BRDs) be developed and
required in the shrimp trawl fishery. Since then the states of North Carolina through Florida have
all enacted requirements for the use of BRDs in shrimp trawl nets in state waters, and croaker
bycatch from this fishery has been reduced (ASMFC 2010). However, monitoring of bycatch and
discards from this fishery is inadequate and results in the major source of uncertainty for assessing
this stock, as well as other important Mid- and South Atlantic species. Most of the discarded



croakers are age-0 and thus likely have not yet reached maturity (ASMFC 2010). The North
Carolina Department of Marine Fisheries secured funding for a two-year study, beginning in 2012,
to collect bycatch data from state shrimp trawlers. It is expected that the report will come out in
the summer of 2015. These data will be valuable for incorporating estimates of removals in the
next stock assessment.

Atlantic croaker are also discarded from other commercial fishing gears. This is primarily due to
market pressures and few restrictions on croaker harvest at the state level. The NMFS Pelagic
Observer Program provides data to estimate these discards for use in assessments; however, the
time series is limited and only discards from gill nets and otter trawls could be estimated for the
last assessment based on the available data. Since 1988, estimated discards have fluctuated
between 94 and 15,176 mt without trend, averaging 2,503 mt (ASMFC 2010).

Atlantic croaker has also been a major component of the scrap/bait fishery. Landings from this
fishery are not reported to the species level, except for North Carolina, which has a continuous
program in place to sample the landings and enables estimating scrap landings of croaker for use
in the stock assessment. As part of the recent stock assessment, North Carolina estimated the
scrap/bait landings, which have declined in recent years, from a high of 1,569 mt in 1989 to a low
of 84 mt in 2008, primarily due to restrictions placed on the fisheries that produced the highest
scrap/bait landings (ASMFC 2010). Several of the regulations instituted by North Carolina include
a ban on flynet fishing south of Cape Hatteras, incidental finfish limits for shrimp and crab trawls
in inside waters, minimum mesh size restrictions in trawls, and culling panels in long haul seines.

South Carolina has also begun a state monitoring program to account for scrap landings. The state
initiated a bait harvester trip ticket program for all commercial bait harvesters licensed in SC. The
impetus for this program is to track bait usage of small sciaenid species (croaker, spot, and whiting)
as well as other important bait species. This program should be useful for future stock assessments.

Several states have implemented other commercial gear requirements that further reduce bycatch
and bycatch mortality, while others continue to encourage the use of these BRD devices. NOAA
Fisheries published a notice on June 24, 2011 for public scoping in the Federal Register to expand
the methods for reducing bycatch interactions with sea turtles, which may have additional effects
on the bycatch of finfish like Atlantic croaker in trawls (76 FR 37050). Continuing to reduce the
quantity of sub-adult croaker harvested should increase spawning stock biomass and yield per
recruit.

Atlantic croaker are also subject to recreational discarding. The number of Atlantic croaker
released alive by recreational anglers has generally increased over time. Ten percent of croakers
released alive were estimated to die as a result of being discarded for the last stock assessment
(ASMFC 2010). The use of circle hooks and appropriate handling techniques can help to reduce
mortality of released fish.

VII. Implementation of FMP Compliance Requirements for 2014
The PRT finds that all states have fulfilled the requirements of Amendment 1.



VIII.

Recommendations

Management and Regulatory Recommendations

Encourage the use of circle hooks to minimize recreational discard mortality.

Consider approval of the de minimis requests from Delaware, South Carolina, Georgia, and
Florida.

Consider the basic research and monitoring information needed for informed management in
light of the budgetary constraints limiting all state governments

Research and Monitoring Recommendations
High Priority

Develop and implement compatible and coordinated sampling programs for the South
Atlantic shrimp trawl fishery in order to monitor and characterize Atlantic croaker bycatch
in this fishery.

Continue fisheries-independent surveys throughout the species range, with increased focus
on collecting subsamples in the southern range

Encourage fishery-dependent biological sampling, with increased focus in the southern
range and expanding the commercial and recreational fishery samples to afford a full age-
length key

Determine migratory patterns and mixing rates through cooperative, multi-jurisdictional
tagging studies; further studies on relative degree of genetic separation between fish in the
northern and southern range of species; and continue research and analysis of otolith
microchemistry data.

Collect bio-profile information and conduct studies on growth rates, age structure, estimates
of fecundity, and maturity schedule throughout the species range with a standardized
protocol.

Evaluate bycatch and discard estimates from commercial and recreational fisheries, and
extend coverage of scrap fishery sampling to other states.

Develop fishery-independent size, age, and sex specific relative abundance estimates to
monitor long-term changes in croaker abundance.

Maintain funding for current surveys and monitoring to provide needed information for
stock monitoring and assessment

Medium Priority

Develop age-size data that are representative of all seasons and areas in the fisheries on an
annual basis.

Improve catch and effort statistics from the commercial and recreational fisheries and
develop more rigorous methods to standardize catch-per-unit-effort.

Collect data on fishing attributes necessary to develop gear-type-specific fishing effort
estimates.

Evaluate commercial and recreational mortality under varying environmental factors and
fishery practices and include in updated assessment.

Update studies on the effectiveness of bycatch reduction devices (BRDs) in reducing
croaker bycatch.

Validate otolith aging methods with appropriate methods, e.g., tagging, chemical marking.
Evaluate the optimum utilization (economic and biological) of a long-term fluctuating
population such as croaker.
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» Identify essential habitat requirements.

» Determine species interactions and predator/prey relationships for croaker (prey) and other
more highly valued fisheries (predators).

» Determine the impacts of any dredging activity (i.e. for beach re-nourishment) on all life
history stages of croaker.

» Investigate environmental covariates in stock assessment models.

» Examine socio-economic aspects of the fishery.

* Re-examine historical ichthyoplankton studies of the Chesapeake Bay for an indication of
the magnitude of estuarine spawning.
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Figure 1. Trend in estimated total fishing mortality rate (F) of Atlantic croaker
(Absolute estimates of F are unreliable because of uncertainty regarding the estimation of
Atlantic croaker discards in the shrimp trawl fishery, and the application of estimates in
modeling. Source: ASMFC 2010.)
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Figure 2. Trends in estimated spawning stock biomass (SSB, metric tons) and age-1
recruitment (numbers of fish) of Atlantic croaker

(Absolute estimates of stock size are unreliable because of uncertainty regarding the estimation
of Atlantic croaker discards in the shrimp trawl fishery, and the application of estimates in
modeling. Source: ASMFC 2010.)
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Figure 3. Atlantic croaker commercial, recreational, and total landings (pounds)
(See Tables 2 and 3 for values and source information. Commercial landings estimate for 2014 is
preliminary. Reliable recreational landings estimates are not available before 1981.)
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Figure 4. Mid-Atlantic (NJ-NC) and South Atlantic (SC-FL) landings (pounds)
(See Tables 2 and 3 for values and source information.)
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Figure 5. Recreational catch (landings and alive releases, in numbers) and the percent of
catch that is released, 1981-2014
(See Tables 4 and 5 for values and source information.)

Figure 6. Annual color proportions for the harvest composite TLA of Atlantic croaker
recreational and commercial landings.
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Figure 7. Adult croaker TLA composite characteristic index (NMFS and SEAMAP
surveys).
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Figure 8. Juvenile croaker TLA composite characteristic index (NC 195 and VIMS
surveys).
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Table 1.

Summary of state regulations for Atlantic croaker in 2013*

State Recreational Commercial
NJ none otter/beam trawl mesh rest_riction for_ directed
croaker harvest (>100 Ibs in possession)
8" minimum; recreational gill nets (upto | . . .
DE 200 ft.) with license ) P 8" minimum
MD I9 min, 25 fish/day, charter boat 9" minimum; open 3/16 to 12/31
ogbooks
PRFC | 25 fish/day pound net season: 2/15 to 12/15
VA none none
recreational use of commercial gears
NC o L
with license and gear restrictions
SC mandatory for-hire logbooks
25 fish/day limit except for trawlers
GA 25 fish/day harvesting shrimp for human consumption (no
limit)
FL none none

* A commercial fishing license is required to sell croaker in all states with fisheries. For all states,
general gear restrictions affect commercial croaker harvest.

16




Table 2. Commercial harvest (pounds) of Atlantic croaker by state, 1981-2014

(Estimates for 2014 are preliminary. Sources: state compliance reports; personal communication with

ACCSP, Arlington, VA.)

Year NJ DE MD PRFC VA NC SC GA FL Total
1981 | 23,500 0 2,104 648 429,800 | 11,205,342 | 2,441 | 1,038 | 72,112 | 11,736,985
1982 100 0 7,091 188 119,300 | 10,824,953 | 386 | 2,177 | 95,357 | 11,049,552
1983 200 0 417 1,549 150,400 7,249,680 | 3,200 | 1,097 | 81,737 | 7,488,280
1984 | 57,700 0 27,072 73,701 817,700 9,170,775 | 3,793 | 434 | 131,375 | 10,282,550
1985 | 48,800 100 9,510 19,854 2,171,821 | 8,714,432 | 1,256 153,803 | 11,119,576
1986 | 106,000 500 135,922 99,373 2,367,000 | 9,424,828 | 924 173,531 | 12,308,078
1987 | 357,600 800 119,409 | 102,691 | 2,719,500 | 7,289,191 | 698 | 553 | 217,932 | 10,808,374
1988 | 30,100 200 98,855 12,796 1,749,200 | 8,434,415 | 2,614 | 304 | 140,033 | 10,468,517
1989 | 137,100 0 89,173 5,579 949,649 6,824,088 | 1,950 95,021 | 8,102,560
1990 644 42 2,473 5,115 201,353 5,769,512 | 1,190 104,402 | 6,084,731
1991 | 31,292 700 6,183 996 164,126 3,436,960 * 56,739 | 3,696,996
1992 | 51,600 800 17,050 17,692 1,339,353 | 2,796,612 79,040 | 4,302,147
1993 | 183,414 | 2,500 | 114,159 | 262,482 | 5,326,293 | 3,267,652 * 52,031 | 9,208,531
1994 | 117,256 | 3,000 | 158,918 | 240,271 | 5,759,975 | 4,615,754 * 96,018 | 10,991,192
1995 | 334,654 | 13,000 | 489,506 | 606,184 | 6,949,639 | 6,021,284 * 22,879 | 14,437,146
1996 | 621,889 | 9,681 | 792,326 | 1,427,285 | 9,409,904 | 9,961,834 26,045 | 22,248,964
1997 | 1,994,446 | 10,509 | 1,088,969 | 1,518,196 | 12,832,221 | 10,711,667 * 36,577 | 28,192,585
1998 | 1,029,332 | 10,368 | 1,006,529 | 610,885 | 11,898,586 | 10,865,897 26,418 | 25,448,015
1999 | 2,071,046 | 14,729 | 948,191 | 1,190,138 | 12,481,326 | 10,185,507 26,824 | 26,917,761
2000 | 2,130,465 | 11,121 | 902,379 | 1,812,130 | 12,822,400 | 10,122,627 37,953 | 27,839,075
2001 | 1,389,837 | 22,736 | 1,488,815 | 1,963,294 | 13,214,731 | 12,017,424 * 14,831 | 30,111,668
2002 | 1,828,484 | 10,732 | 894,879 | 1,421,094 | 12,133,834 | 10,189,153 * * 17,191 | 26,495,367
2003 | 1,575,738 | 16,561 | 713,205 | 1,128,003 | 10,937,167 | 14,429,197 | 140 * 16,348 | 28,816,359
2004 | 2,067,992 | 30,369 | 1,354,982 | 1,631,596 | 8,550,574 | 11,993,003 * * 11,413 | 25,639,929
2005 | 1,847,753 | 36,624 | 972,800 | 481,912 | 8,211,802 | 11,903,292 | 41 * 16,520 | 23,470,744
2006 | 1,617,144 | 19,307 | 466,833 | 670,276 | 9,252,110 | 10,396,554 | 160 * 30,272 | 22,452,656
2007 | 1,358,000 | 13,522 | 474,388 | 188,567 | 10,557,370 | 7,301,295 * 27,028 | 19,920,170
2008 | 946,062 | 10,465 | 592,211 | 337,062 | 11,796,771 | 5,791,874 | 116 * 31,560 | 19,506,121
2009 | 585,552 | 16,341 | 433,238 | 234,101 | 8,808,677 | 6,135,427 | 215 0 32,313 | 16,245,864
2010 | 342,116 | 6,182 | 490,067 | 162,571 | 7,879,847 | 7,312,159 3 0 36,960 | 16,229,905
2011 | 465,117 | 12,252 | 736,259 | 243,196 | 5,611,855 | 5,054,186 44 * 44932 | 12,167,841
2012 | 363,381 | 2,811 | 901,455 | 273,849 | 6,963,815 | 3,106,616 62 * 74,023 | 11,686,012
2013 | 337,313 | 6,700 | 884,363 | 130,285 | 6,621,836 | 1,928,637 2 0 71,573 9,980,709
2014 | 271,706 | 9,647 | 478,674 | 177,777 | 3,406,958 | 2,629,793 | 247 0 45,314 7,020,116

* confidential data
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Table 3. Recreational harvest (pounds) of Atlantic croaker by state, 1981-2014

(Source: personal communication with NMFS Fisheries Statistics Division, Silver Spring, MD.)

Year NJ DE MD VA NC SC GA FL Total

1981 582 2,317 535,297 | 426,240 | 67,284 9,665 305,547 | 1,346,932
1982 70,276 455,250 | 264,607 | 67,015 | 45161 | 754,956 | 1,657,265
1983 32,053 486,006 | 395,402 | 14,158 | 25,412 | 510,599 | 1,463,630
1984 86,462 634,870 | 584,660 | 161,661 | 80,684 | 1,856,599 | 3,404,936
1985 17,169 843,414 | 278,214 | 72,780 | 40,421 | 684,449 | 1,936,447
1986 2,595 116,542 | 2,034,337 | 126,888 | 173,028 | 21,504 | 2,783,651 | 5,258,545
1987 191,628 | 1,306,814 | 352,346 | 64,696 | 14,947 | 1,005,053 | 2,935,484
1988 827 926,399 | 2,390,573 | 935,460 | 54,313 | 20,313 | 316,900 | 4,644,785
1989 284 19,189 | 1,329,680 | 658,567 | 80,580 | 21,138 | 268,335 | 2,377,773
1990 112 37,873 875,427 | 347,183 | 123,795 | 205,352 | 127,525 | 1,717,267
1991 4,264 10,972 | 117,210 | 1,728,021 | 157,660 | 16,173 | 54,116 | 460,453 | 2,548,869
1992 3,291 53,556 | 1,768,962 | 233,533 | 28,512 | 132,596 | 407,672 | 2,628,122
1993 844 9,641 476,866 | 1,993,915 | 282,910 | 18,005 | 55,604 | 180,517 | 3,018,302
1994 818 2,892 991,166 | 3,024,118 | 351,230 | 128,306 | 34,048 | 337,474 | 4,870,052
1995 9,515 82,864 | 567,149 | 2,675,381 | 326,135 | 25,386 | 20,862 | 301,918 | 4,009,210
1996 | 39,099 | 205,526 | 702,037 | 2,716,759 | 346,501 | 14,480 | 21,797 50,038 4,096,237
1997 | 278,758 | 340,198 | 1,117,999 | 5,522,195 | 309,457 | 53,863 | 26,272 | 113,096 | 7,761,838
1998 | 135,733 | 293,560 | 1,150,459 | 5,920,436 | 161,117 | 76,821 | 30,966 | 141,756 | 7,910,848
1999 | 301,957 | 522,201 | 1,024,398 | 4,969,283 | 212,991 | 26,356 | 32,375 | 231,692 | 7,321,253
2000 | 1,125,730 | 483,963 | 2,672,996 | 4,888,910 | 201,306 | 13,457 | 62,390 | 242,912 | 9,691,664
2001 | 1,132,214 | 304,127 | 1,278,699 | 7,674,759 | 355,009 | 10,750 7,844 320,487 | 11,083,889
2002 | 268,423 | 250,899 | 1,162,278 | 7,075,130 | 242,184 | 29,343 | 10,622 | 117,880 | 9,156,759
2003 | 682,698 | 262,114 | 2,069,176 | 5,674,111 | 317,606 | 59,399 | 71,881 79,396 9,216,381
2004 | 1,151,926 | 342,335 | 1,016,801 | 5,792,487 | 267,455 | 53,563 | 15554 | 179,018 | 8,819,139
2005 | 1,189,849 | 846,084 | 942,702 | 7,240,971 | 143,963 | 42,088 | 14,709 | 147,117 | 10,567,483
2006 | 765,867 | 757,082 | 884,082 | 6,460,336 | 151,403 | 19,010 9,236 176,886 | 9,223,902
2007 | 409,392 | 334,850 | 1,056,471 | 6,111,612 | 87,013 | 39,368 | 14,106 | 207,821 | 8,260,633
2008 | 422,833 | 266,787 | 458,671 | 3,612,065 | 154,937 | 15,753 | 12,653 | 340,304 | 5,284,003
2009 | 114,015 | 240,468 | 1,504,806 | 3,915,033 | 131,742 | 72,363 | 32,746 | 222,239 | 6,233,412
2010 | 36,063 41,533 | 976,143 | 3,394,913 | 241,993 | 11,971 | 10,205 56,022 4,768,843
2011 | 21,460 52,889 | 444595 | 1,761,731 | 99,298 | 240,665 | 21,548 | 194,847 | 2,837,033
2012 | 96,366 63,037 | 535,325 | 1,898,966 | 105,530 | 12,291 | 13,503 | 292,365 | 3,017,383
2013 | 533,822 | 100,320 | 744,642 | 2,217,664 | 141,880 | 29,610 | 17,209 | 205,970 | 3,991,117
2014 | 206,339 | 180,787 | 610,667 | 1,602,504 | 227,826 | 33,363 | 32,833 | 165,353 | 3,059,672
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Table 4. Recreational harvest (numbers) of Atlantic croaker by state, 1981-2014
(Source: personal communication with NMFS Fisheries Statistics Division, Silver Spring, MD.)

Year NJ DE MD VA NC SC GA FL Total
1981 1,054 3,003 0 964,013 | 1,043,240 | 165,742 | 35,591 | 598,896 | 2,811,539
1982 10,452 273,039 596,493 | 193,554 | 169,749 | 1,682,619 | 2,925,906
1983 108,355 | 2,154,133 | 1,620,909 | 60,811 | 75,173 | 1,148,227 | 5,167,608
1984 211,035 | 2,047,720 | 2,147,871 | 588,114 | 202,364 | 2,781,742 | 7,978,846
1985 21,276 | 2,284,334 | 723,933 | 260,265 | 144,341 | 1,306,955 | 4,741,104
1986 4,694 123,578 | 6,384,966 | 356,742 | 599,442 | 69,887 | 5,118,552 | 12,657,861
1987 0 0 208,488 | 3,234,224 | 904,030 | 166,978 | 44,783 | 2,580,727 | 7,139,230
1988 1,186 | 1,005,452 | 4,048,690 | 2,256,128 | 144,057 | 64,093 | 685,778 | 8,205,384
1989 478 22,871 | 2,203,504 | 2,131,763 | 217,023 | 72,598 | 359,417 | 5,007,654
1990 281 100,673 | 2,374,679 | 1,063,452 | 346,631 | 585,380 | 304,064 | 4,775,160
1991 | 16,235 37,500 | 288,471 | 4,298,542 | 434,067 | 100,816 | 184,435 | 1,030,115 | 6,390,181
1992 0 9,854 117,427 | 4,524,040 | 723,823 | 74,051 | 440,185 | 754,595 | 6,643,975
1993 2,552 19,352 | 805,560 | 4,990,098 | 755,998 | 32,700 | 89,734 | 304,067 | 7,000,061
1994 1,567 5,718 | 1,633,581 | 6,494,691 | 1,179,735 | 188,520 | 102,974 | 599,032 | 10,205,818
1995 | 15,184 | 136,865 | 827,183 | 5,029,708 | 850,606 | 75,422 | 100,826 | 438,076 | 7,473,870
1996 | 35,037 | 235,389 | 775,115 | 4,997,021 | 662,240 | 37,464 | 61,957 | 116,575 | 6,920,798
1997 | 342,089 | 385,586 | 1,053,232 | 8,066,926 | 661,116 | 118,428 | 64,050 | 235,430 | 10,926,857
1998 | 143,404 | 391,231 | 1,126,058 | 6,730,181 | 387,427 | 170,528 | 64,953 | 234,360 | 9,248,142
1999 | 357,261 | 662,724 | 1,209,572 | 5,881,671 | 442,185 | 54,761 | 104,438 | 403,982 | 9,116,594
2000 | 1,023,442 | 517,886 | 2,674,880 | 5,486,159 | 391,056 | 32,332 | 128,922 | 455,870 | 10,710,547
2001 | 1,177,813 | 312,005 | 1,319,928 | 9,335,313 | 635,552 | 19,802 | 21,503 | 426,264 | 13,248,180
2002 | 253,472 | 261,634 | 1,223,385 | 9,129,060 | 408,944 | 66,409 | 36,497 | 177,751 | 11,557,152
2003 | 692,391 | 341,174 | 1,619,766 | 6,695,192 | 490,399 | 198,339 | 248,853 | 165,459 | 10,451,573
2004 | 855,927 | 389,218 | 896,855 | 8,259,608 | 511,418 | 171,544 | 38,599 | 415570 | 11,538,739
2005 | 1,227,349 | 825,267 | 784,246 | 7,657,147 | 326,777 | 143,387 | 39,561 | 302,784 | 11,306,518
2006 | 511,220 | 763,216 | 754,969 | 7,221,148 | 556,024 | 58,500 | 34,081 | 172,586 | 10,071,744
2007 | 406,238 | 359,064 | 872,838 | 6,944,886 | 461,162 | 38,147 | 45,068 | 310,130 9,437,533
2008 | 600,975 | 368,911 | 619,942 | 8,388,497 | 317,940 | 65,853 | 38,246 | 449,054 | 10,849,418
2009 | 193,464 | 451,849 | 1,335,439 | 5,327,388 | 368,990 | 238,900 | 82,269 | 438,209 8,436,508
2010 | 63,027 75,404 | 1,136,589 | 4,743,697 | 478,156 | 46,464 | 35,635 | 132,664 6,711,636
2011 | 40,855 92,289 | 554,206 | 3,305,707 | 246,676 | 349,464 | 44,044 | 476,292 5,109,533
2012 | 237,994 | 84,403 | 701,482 | 3,445,232 | 288,812 | 27,541 | 38,402 | 589,643 5,413,509
2013 | 875,200 | 222,401 | 1,155,538 | 4,273,744 | 411,882 | 99,356 | 54,915 | 586,411 7,679,447
2014 | 266,664 | 359,010 | 1,085,339 | 3,429,768 | 541,474 | 146,430 | 64,138 | 298,332 6,191,145
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Table 5. Recreational releases (number) of Atlantic croaker by state, 1981-2014
(Source: personal communication with NMFS Fisheries Statistics Division, Silver Spring, MD.)

Year NJ DE MD VA NC SC GA FL Total

1981 16,233 324,238 704,259 | 128,192 | 13,481 85,740 1,272,143
1982 77,756 641,327 | 107,340 | 111,630 | 188,277 | 1,126,330
1983 1,507,184 | 1,410,151 | 424,562 | 119,036 | 70,499 | 379,021 | 3,910,453
1984 70,192 673,080 | 1,701,418 | 746,905 | 37,573 | 236,432 | 3,465,600
1985 13,132 | 1,616,052 | 1,596,901 | 238,678 | 66,649 | 1,146,582 | 4,677,994
1986 1,757 43,399 | 2,578,268 | 137,841 84,335 | 40,623 | 318,511 | 3,204,734
1987 1,374 861 32,074 | 2,056,580 | 560,853 | 108,366 | 76,908 | 1,770,697 | 4,607,713
1988 582 273,231 832,284 984,219 | 112,271 | 20,021 | 200,630 | 2,423,238
1989 1,307 41,822 | 1,342,169 | 891,926 58,642 | 17,632 72,822 2,426,320
1990 1,268 88,688 | 3,922,564 | 1,351,152 | 111,085 | 317,497 | 168,144 | 5,960,398
1991 | 91,633 75,319 | 3,352,190 | 7,418,045 | 669,385 25,168 | 140,402 | 647,824 | 12,419,966
1992 4,103 43,583 856,292 | 4,167,137 | 954,494 26,729 | 178,267 | 251,343 | 6,481,948
1993 5,799 13,194 | 2,504,362 | 5,795,479 | 1,499,217 | 16,949 | 83,203 | 138,875 | 10,057,078
1994 | 17,253 14,069 | 1,628,824 | 7,676,780 | 3,110,528 | 141,513 | 99,026 | 331,736 | 13,019,729
1995 | 31,019 41,574 496,046 | 5,494,289 | 1,172,716 | 108,345 | 89,609 | 141,732 | 7,575,330
1996 | 17,585 76,851 403,776 | 5,151,206 | 1,218,799 | 64,494 | 60,282 | 126,300 | 7,119,293
1997 | 111,468 | 384,233 | 1,497,670 | 7,275,160 | 1,443,568 | 138,107 | 25,630 | 116,276 | 10,992,112
1998 | 221,324 | 839,932 | 3,021,780 | 4,990,541 | 1,060,928 | 266,068 | 159,928 | 152,744 | 10,713,245
1999 | 860,325 |1,017,499 | 2,483,800 | 5,668,925 | 1,368,478 | 116,826 | 57,567 | 967,894 | 12,541,314
2000 | 688,746 | 694,813 | 4,967,856 | 7,811,048 | 1,569,385 | 96,402 | 169,903 | 428,131 | 16,426,284
2001 | 853,621 | 285,123 | 1,585,806 | 7,086,706 | 1,256,807 | 115,284 | 192,362 | 282,461 | 11,658,170
2002 | 369,003 | 361,355 | 2,523,276 | 7,107,656 | 925,806 92,498 | 194,474 | 217,054 | 11,791,122
2003 | 833,508 | 654,697 | 1,393,224 | 6,543,524 | 1,552,315 | 440,446 | 965,496 | 192,356 | 12,575,566
2004 | 1,237,164 | 599,207 | 854,132 | 6,276,767 | 1,656,049 | 320,788 | 154,259 | 253,951 | 11,352,317
2005 | 1,692,401 | 674,684 | 1,136,876 | 8,738,109 | 1,401,413 | 321,861 | 280,889 | 293,692 | 14,539,925
2006 | 503,490 | 937,193 | 1,783,557 | 4,193,675 | 2,578,819 | 595,075 | 283,851 | 187,562 | 11,063,222
2007 | 590,078 | 672,771 | 1,258,131 | 8,504,212 | 1,608,120 | 224,454 | 228,564 | 321,559 | 13,407,889
2008 | 2,373,945 | 601,994 | 2,127,219 | 7,806,627 | 1,419,019 | 205,373 | 293,926 | 596,450 | 15,424,553
2009 | 108,370 | 537,587 | 1,137,578 | 7,621,484 | 1,912,670 | 514,839 | 434,608 | 406,822 | 12,673,958
2010 | 167,191 | 228,936 | 1,011,236 | 4,824,151 | 1,598,139 | 187,138 | 263,987 | 188,637 | 8,469,415
2011 | 62,391 88,524 365,716 | 4,872,928 | 1,798,230 | 240,605 | 262,493 | 452,669 | 8,143,556
2012 | 1,134,778 | 444,935 | 1,578,524 | 5,091,063 | 1,255,215 | 216,420 | 167,488 | 641,569 | 10,529,992
2013 | 765,652 | 764,045 | 2,905,537 | 5,968,340 | 1,984,701 | 793,500 | 298,409 | 550,130 | 14,030,314
2014 | 206,098 | 630,964 | 1,148867 | 3,606,078 | 2,714,578 | 763,159 | 470,751 | 393,360 | 9,933,855

20




	cover
	2014AtlanticCroakerFMP_review

