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I. Background and Qualifications 
 

 I am currently the Senior Marine Scientist for the North Carolina Wildlife 
Federation (“NCWF”), responsible for the development of our Sound Solutions 
program. In addition, I am an adjunct professor with North Carolina State 
University, and I teach a class on Marine Resources Management and Policy during 
the spring semester at the Center for Marine Sciences and Technology. My post-
secondary educational degrees include a Bachelor of Arts degree in Biology from 
Wake Forest University, conferred in 1985; a Master of Science degree in Marine 
Biology from the College of Charleston, conferred in 1988; and a doctoral degree in 
Fisheries Oceanography from the Virginia Institute of Marine Science, conferred in 
1995.  
 

Before my current position, I was employed by the North Carolina Division of 
Marine Fisheries (“DMF”) for a period of 21 years. I was hired by DMF in 1995 as a 
fisheries biologist specializing in sciaenids (red drum, spotted seatrout, black drum, 
spot, Atlantic croaker, and weakfish), and served in that role for 2 years. During 
that time, I served on the South Atlantic Fisheries Management Council (“SAFMC”) 
Science and Statistics Committee and the technical and stock assessment 
committees for the Atlantic States Marine Fisheries Commission (“ASMFC”) 
weakfish management board. I also served as a witness in a lawsuit brought by the 
State of North Carolina against the ASMFC and National Marine Fisheries Service 
(“NMFS”) regarding North Carolina commercial fishermen and regulation by those 
agencies of the Atlantic coast weakfish fishery. Subsequently, I was promoted to 
Executive Assistant for Councils, where I served as the principle technical advisor 
to the Fisheries Director in implementing the Fisheries Reform Act of 1997 (“FRA”), 
and developing Fisheries Management Plans (“FMPs”) in accordance with the FRA. 
Additionally, I represented North Carolina on the SAFMC and served on multiple 
interstate and federal advisory and management boards. In 2007, I was hired as 
DMF’s Fisheries Director, overseeing all aspects of DMF’s management of North 
Carolina coastal fisheries resources while in that role. I held the Director position 
for 9 years. My curriculum vitae (“CV”) is attached.   
 
 As Executive Assistant for Councils and DMF Director, I worked closely with 
other states in at least two capacities while managing North Carolina’s 
interjurisdictional, i.e., migratory, fisheries. First, from 2007 to 2016, I served as 
one of North Carolina’s three members on the ASMFC, the body that manages 
interstate, estuarine and near coast migratory fish stocks. From 2011 to 2015, I 
served as Vice-Chair and Chair of the ASMFC. During my tenure with the ASMFC 
I served on multiple stock assessment committees, technical committees, and 
management boards for multiple species, including weakfish, Atlantic menhaden, 
spot, Atlantic croaker, red drum, spotted seatrout, summer flounder, coastal sharks, 
and others. Similarly, I worked closely with other states and the federal 
government in managing interjurisdictional fisheries in federal waters, as a 
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member of both the Mid-Atlantic Fisheries Management Council (“MAFMC”) and 
the SAFMC. I served as the Vice-Chair and Chair of the SAFMC from 2003 to 2006, 
and served as North Carolina’s representative on the NMFS’s Highly Migratory 
Species advisory panel to secure a stable bluefin tuna fishery for North Carolina. 
My role with the MAFMC was overseeing the staff person I had designated to 
represent me on that Council. 
 

In those capacities, I worked closely with the state coastal fisheries 
management directors from Florida to Maine, as well as with federal personnel 
from the NMFS and U.S. Fish and Wildlife Service, and developed working 
relationships with many professionals in those management agencies. As a result, I 
was actively involved in many decisions about how those states manage 
interjurisdictional species, by comparison to the way North Carolina manages those 
same species. 
 

Among my duties as Fisheries Director for 9 years, I oversaw DMF 
preparation of all FMPs to ensure that plans met all statutory requirements and 
were based on sound science. I was also personally involved in several legislative 
revisions of the FRA aimed at improving its effectiveness in conserving and 
protecting North Carolina coastal fish stocks. I also advised the MFC on DMF-
recommended management policies and actions, and worked closely with all 
Commission chairs and members during my tenure as Director. Additionally, I 
worked closely with many members of the North Carolina General Assembly and 
the Governor’s staff in matters pertaining to coastal fisheries management, as well 
as provided numerous briefings to the Joint Legislative Committee on Seafood and 
Aquaculture and various other House and Senate committees. 
 
 My CV, which is provided at the end of this report, includes a list of all 
publications I have authored or co-authored in the previous 30 years. 

 
 

II. Scope of Work 
 

 I was retained by counsel for the Plaintiffs to evaluate and provide comments 
and testimony on the history and nature of public trust fisheries management in 
North Carolina, and on how, in my experience, it compares to the manner in which 
coastal fisheries are managed in other states and under federal management 
guidelines. 
 

I have prepared, assisted in the preparation, overseen, or reviewed the 
following documents or data sets regarding coastal fisheries management in North 
Carolina: 

 
• All North Carolina Fishery Management Plans and stock assessments; 
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• Numerous fisheries texts and articles; and 

 
• Personal communications with former and current fisheries 

professionals. 
  
 I have also reviewed the State’s responses to Plaintiffs’ interrogatories, as 
well as transcripts of the depositions of Ms. Kathy Rawls, the Director of the DMF, 
and Mr. Rob Bizzell, the Chair of the MFC. 
 
 In my scope of work, I have relied most heavily on North Carolina data from 
the DMF “License and Statistics” and “Managing the Fisheries” portions of their 
webpage to secure landings statistics and other technical information employed by 
the State in their coastal fisheries management program. Additionally, in preparing 
this report, I have substantially relied on my recollections and experiences in North 
Carolina coastal fisheries management since 1994. I have also reviewed the various 
management plans, stock assessments, and other documents listed in Appendix 3 to 
this report. 
 
 In addition to actively participating in 9 years of quarterly, or more frequent, 
MFC meetings as Fisheries Director, as Senior Marine Scientist for the NCWF in 
2016, on behalf of NCWF, I prepared and presented to the MFC a petition for 
rulemaking regarding the North Carolina estuarine shrimp trawl fishery.  
 
 I have also obtained information about the history of coastal fisheries 
management in North Carolina from Dr. Tim Nifong, current General Counsel to 
the Coastal Conservation Association of North Carolina (“CCA NC”). Additionally, I 
have reviewed a presentation from Mr. Rick Sasser of his work regarding nursery 
area designations, estuarine shrimp trawl bycatch and related subjects (covered in 
his PowerPoint presentation listed above), some of which was presented by Mr. 
Sasser to DMF during the time I served as Fisheries Director. 
 
 I have also reviewed the results of the stock data trends analysis for six 
coastal fish species managed by the State of North Carolina conducted by Dr. Sean 
Powers, which is set forth in his expert report prepared for Plaintiffs, and which I 
comment on in this report. 
 

My scope of work included an analysis of an evaluation of the stock status 
and management of 7 species of finfish and shellfish occurring in North Carolina’s 
coastal waters. For each of those species I have prepared a “Species Profile.” Those 
profiles are presented as exhibits in Appendix 1. Additionally, I have evaluated the 
stock status and management of 3 other North Carolina fish species that are 
historically important to all citizens, as set forth in section III.C.4., below, and have 
commented on state management of other species in various portions of this report. 
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III. Conclusions and Observations about North Carolina Fisheries 
Management 

 
A. The Failure of State Fisheries Management Under the FRA 

 
In 1997, the North Carolina General Assembly adopted the FRA, a 

comprehensive revision of the North Carolina statutes governing coastal fisheries 
management. The legislation was touted as ushering North Carolina into the world 
of modern fisheries management and being the solution for the decline in coastal 
fisheries abundances that had been observed in North Carolina throughout the 
1990s. At the time, I was a newly hired fisheries biologist with DMF, and I believe 
it was DMF’s expectation that the FRA would reverse the long-term trends in 
declining abundance for multiple managed species, or develop precautionary 
management plans for those fisheries where landings had increased to a point that 
declines seemed imminent (e.g., blue crab). We believed that the ultimate goal of the 
FRA was to achieve long-term stock viability and optimal—that is, truly 
sustainable—harvest for all public trust fish stocks. 

 
The “heart” of the FRA was the requirement in N.C. Gen. Stat. § 182.1(a) 

that the State prepare FMPs “for all commercially or recreationally significant 
species or fisheries that comprise State marine or estuarine resources,” coupled 
with subsection (b) of that provision, which provided the management goal:  “The 
goal of the plans shall be to ensure the long-term viability of the State’s 
commercially and recreationally significant species or fisheries.” Subsection (b)(3) 
also added the second half of the FRA management goal, requiring that each plan 
“Include conservation and management measures that prevent overfishing, while 
achieving, on a continuing basis, the optimal yield from each fishery.”  
 

Under the FRA, “optimal yield” (“OY”) followed federal fisheries management 
under the Magnuson-Stevens Fishery Conservation and Management Act (“MSA”), 
defining that term in N.C. Gen. Stat. § 113-129(12a) as  
 

The amount of fish that:  a. Will provide the greatest overall benefit to 
the State, particularly with respect to food production and recreational 
opportunities, and taking into account the protection of marine 
ecosystems; b. Is prescribed on the basis of the maximum sustainable 
yield from the fishery, as reduced by any relevant economic, social, or 
ecological factor; and c. In the case of an overfished fishery, provides 
for rebuilding to a level consistent with producing the maximum 
sustainable yield in the fishery (emphasis added). 
 
Maximum sustainable yield (“MSY”) was not defined by the FRA, but is 

generally understood in fisheries science to be the maximum harvest from a stock 
that can be sustained indefinitely without depleting the overall stock biomass below 
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some target (essentially, reserve) biomass. As noted, the original, statutory goal of 
the FRA was to achieve OY. Managing for MSY, in many cases, is a risk prone 
approach, because harvesting right at the maximum yield theoretically possible 
provides little room for management error, and tends to allow fishing at a higher 
exploitation rate than is necessary to achieve OY. The optimum is a higher 
standard, i.e., “MSY, as reduced by,” in part to allow a healthy age-structured 
population. Populations managed at OY provide the economic benefits harvesters 
seek, but also provide the necessary resilience seen in fish stocks with a healthy 
complement of larger and older fishes that not only produce more viable eggs but 
also provide larger fishes for the citizen, not-for-profit fishery.   

 
At the same time DMF was fully developing ways to implement the FRA, the 

federal Councils were also adjusting to the new MSY/OY concepts required under 
the revised MSA. During this transition period, it became clear, based on numerous 
reports from the top stock assessment scientists in the country, that managing to 
MSY required extremely complex data sets that simply were not available for most 
fisheries. And the FRA required managing for OY, but by the OY definition, one 
cannot determine OY without first knowing MSY. As a result of these difficulties, 
DMF continued to use the more traditional biological reference points as proxies for 
MSY and OY because we were unable to adequately determine the actual MSY. In 
the most general terms, during this period DMF would select a Spawning Potential 
Ratio (“SPR”)1 at a level of 20 to 30 percent as the estimated proxy for MSY and 
select a higher percentage, 30 to 40 percent of SPR, as the proxy for OY. I note here 
that in the context of the discussion in section III.A.1. of this report, found 
immediately below, these values are the threshold (MSY) and the target (OY). 

 
I became increasingly uncomfortable, as the primary technical consultant to 

the Director, to have to develop proxies for the FRA management goals in every 
FMP, and then defend those proxies as OY in seeking MFC plan approval. As a 
result, because MSY was so difficult to adequately determine in practical terms, I 
led DMF in 2004 in proposing a new statutory definition of “sustainable harvest” to 

 
1  SPR describes the expected lifetime reproductive potential of an “average” 
individual fish when the population is fished, compared to (divided by) what would 
be expected for that same individual when no fishing is allowed. This means that 
SPR roughly compares the eggs produced by a fished population to the eggs 
produced by an unfished one. That’s the “spawning potential” part of SPR. The 
“ratio” part refers to the fact that SPR is expressed as a ratio, i.e., a fraction of one 
thing compared to another. Because it is essentially impossible to have more eggs in 
a fished condition than in an unfished one, this ratio is almost always expressed as 
a percentage. Knowing SPR allows fisheries managers to understand the effect 
fishing is having on overall egg production of the fish population. The greater the 
SPR value, the less impact fishing is having on the reproductive capacity of the 
population. 
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replace optimal yield to facilitate better, more precise and more defendable stock 
management. I was Executive Assistant for Councils within DMF at that time, and 
wrote the proposed definition, as follows: 
 

Sustainable harvest. – The amount of fish that: a. Will provide the 
greatest overall benefit to the State, particularly with respect to food 
production and recreational opportunities, and taking into account the 
protection of marine ecosystems; b. Is prescribed on the basis of 
preventing recruitment overfishing and ensuring that the 
age structure of the population is maintained or, in the case of growth 
overfished stocks, rebuilt; and c.  In the case of an overfished fishery, 
provides for rebuilding to a level consistent with producing sustainable 
harvest in the fishery. 
 
Unfortunately, and in my opinion at the behest of the state commercial 

fishing industry lobby, the North Carolina legislature rejected the proposed 
language and instead adopted the State’s current definition of sustainable harvest: 
“The amount of fish that can be taken from a fishery on a continuing basis without 
reducing the stock biomass of the fishery or causing the fishery to become 
overfished.” As stated above, that new definition is essentially the scientific 
definition of MSY, and in my opinion was a significant step backwards in coastal 
fisheries management. I say that because it removed the required reductions to 
MSY for calculating OY under the original FRA, and rejected similar buffers 
contained in the proposed new definition of sustainable harvest, a total repudiation 
of the precautionary approach to fisheries management that is drilled into every 
fisheries biologist during his or her professional training. Buffers are essential in 
determining appropriate harvest levels in fisheries management, because managers 
never have perfect information about any managed stock, and therefore are never 
able to fully and accurately predict the effects of harvest rules and other 
management measures on stock viability.  
 
 While I served as Fisheries Director from 2007–2017, consistent with all 
other management institutions with which I am familiar, DMF managed for the 
more conservative target reference point, never the threshold reference point, to 
ensure that we managed for our primary goal to protect and enhance the State’s 
marine and estuarine resources. 
 
 

1. Missing the Management (Bench)Mark: Why Managing 
for MSY Virtually Ensures Overfishing and Further Stock 
Decline. 

 
The 2004 legislative revision to the FRA’s sustainability provision did not 

change the fundamental statutory goal of each FMP: “to ensure the long-term 
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viability of the State’s commercially and recreationally significant species or 
fisheries.” However, it did tempt state fisheries management agencies to forego 
precautionary management to extract maximum harvest from every stock, 
especially given the political pressure put on DMF on behalf of the commercial 
fishing industry to maximize commercial harvests at every turn. And that is what 
has happened in North Carolina, to the long-term detriment of almost all public 
trust fish stocks.  

 
The concepts of management “targets” and “thresholds” are universal in 

fisheries management. The threshold stock biomass2 is the biomass level below 
which a stock is deemed overfished. Essentially, that means that too many adult, 
female fish are being removed from the population so that there are no longer 
sufficient numbers of spawning adults to breed and sustain the population. 
Achieving the threshold biomass is necessary to having viable fisheries, but is never 
the management goal, because it is the actual biomass “tipping point,” below which 
a stock is not sustainable. If agencies were to manage only to the tipping point, 
because of data uncertainty/imperfect management information—and in North 
Carolina there are more known sources of management data uncertainty than exist 
in most states—the stock would constantly be in danger of falling off that point and 
back into the overfished condition. The target biomass, on the other hand, is a 
biomass level greater than the threshold, and is the management goal. 
Management targets build in stock viability safeguards by providing incremental 
stock biomass size buffers that are intended to account for uncertainty in 
management data and management models, and for unforeseen environmental or 
other threats to the stock.  

 
Stock removals, or mortality, for any species is divided into two basic 

components. First, there is natural mortality, i.e., the percentage of the stock that 
can be suspected, on average, to die as a result of predation, competition, disease 
and other “natural” factors. Then there is fishing mortality, i.e., the percentage of 
the stock that is annually removed from the stock biomass as the result of human 
fishing activities, both by commercial fishermen and by recreational fishermen.3 

 
2  Stock biomass refers to the “spawning stock biomass,” or “SSB.” SSB, like 
SPR, is an indicator of the stock reproductive capacity. It is typically defined as the 
combined weight of all individuals in a fish stock (usually, females only) that have 
reached sexual maturity, and thus are capable of reproducing.  
 
3  The term “recreational angler” or “recreational fisherman” is too often 
narrowly confined to those individuals who harvest public fish stocks for sport, or 
“recreation.” However, in reality, those terms encompass all public trust fisheries 
resource users who harvest fish for personal, not-for-profit use, employing non-
commercial gears. It in this broadest sense that the word “recreational” is used in 
this report. 
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Fishing mortality does not just include fish actually caught, reduced to possession 
and then either eaten or sold. It also includes “bycatch” mortality—that is, fish that 
are unwanted, unlawful to possess, or otherwise not kept, but do not survive the 
process of being caught and returned to the water. Since management agencies 
cannot control natural mortality, management thresholds and targets for stock 
biomass are coupled with management thresholds and targets for fishing mortality 
rates that are projected to achieve the biomass benchmarks. A fishing mortality 
rate above the rate that will ensure the stock threshold biomass level is deemed 
overfishing. Similarly, the target fishing mortality rate is the rate required to 
rebuild the fishery to the target biomass and to ultimately maintain that target 
biomass.   
 

The intent of the FRA,4 and my intent during my tenure as assistant to the 
Director and then Director, was to ensure that our plans manage stocks for the 
target biomass. More recent North Carolina FMPs, however, seem to ascribe to the 
idea that reaching the threshold is the primary management objective, and that 
achieving the target is simply a nicety. The current Fisheries Director has stated as 
much in relation to Southern flounder management, and the current FMP for blue 
crab appears to endorse that goal. I am aware of no other fisheries agency that has 
concluded that the target biomass benchmark is not also the management target. 

 
DMF’s proceeding with this new interpretation is like backing off a cliff. As 

discussed above, maintaining the stock at the threshold almost inevitably provides 
that biomass will fall below the threshold and put the stock back in an overfished 
condition. The target biomass provides a cushion that accounts for unforeseen 
environmental variables, data uncertainty or other factors that may affect year 
class strength and cause the stock biomass to dip below projected levels. I can find 
no logic or explanation as to why DMF has made the decision to revert to such a 
risk prone management approach, so clearly in violation of precautionary 
management principles, to manage North Carolina’s public trust fish stocks.  
 
 

2. Ending Overfishing and Rebuilding Stocks to Harvest 
Sustainability 

 
In addition to the proposed 2004 FRA amendment regarding sustainability 

that is discussed above, as Fisheries Director I also worked with non-government 
conservation groups in 2010 to develop an amendment to the FRA to clarify 
timelines for when a plan must end overfishing if it is occurring, and then rebuild a 
stock to the target biomass if it is overfished. The 2010 FRA revisions enacted by 

 
4  Given that the original FRA expressly declared “optimal yield,” coupled with 
long-term viability, as the FMP management goals, its intent of managing to a 
biological target greater than the threshold level is very clear. 
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the legislature allowed for up to 2 years to implement measures to end overfishing, 
and up to 10 years to rebuild a stock to the target biomass, unless the unique life 
history of the fish or some unforeseen variable requires the 10-year period to be 
extended.     
 

The ending-overfishing provision was intended simply to allow a phase-in of 
measures needed to end overfishing if they were so harsh as to cause significant 
hardship for fishermen harvesting that stock. For example, in the spotted seatrout 
recreational fishery, if a minimum size limit increase going from 12 inches to 16 
inches was required to end stock overfishing, a size shift of that magnitude would 
cause significant short-term impacts to public anglers. The concept was to allow the 
MFC to phase in a regulation like that by, for example, raising the minimum size 
limit to 14 inches in year one, and then raising it to 16 inches the following year, 
which would minimize fisherman impacts but get management to the same place. 
The way the 2-year provision is used now is inconsistent with the original intent.  

 
I believe that DMF’s current interpretation of the statutes requiring an end 

to overfishing in 2 years and a stock rebuilt to harvest sustainability within 10 
years is both a misinterpretation and a critical flaw in state coastal fisheries 
management policy. As an example, because FMP harvest restrictions have long 
been woefully insufficient, the State allowed overfishing of Southern flounder to 
continue throughout the first 10 years of the original Southern flounder FMP, 
despite the statutory directive that stock overfishing be ended within 2 years. By 
ignoring the statutory process to end overfishing and began rebuilding the stock, 
North Carolina fisheries managers utterly failed to comply with the statutory 10-
year period for rebuilding the Southern flounder stock and restoring stock 
sustainability. At that point, rather than taking immediate action to both end 
overfishing and accelerate the rebuilding process, the State simply decided to 
restart both clocks.  

 
First, DMF added an additional 10 years to the original timeline for 

rebuilding the Southern flounder stock to stock harvest sustainability. Then, 
making matters worse, to attain that new goal, DMF recommended and the MFC 
approved phasing in management measures intended to end overfishing in another 
2 years. Both clock resets, after nearly 15 years of continuous overfishing of the 
Southern flounder stock, were contrary to every fisheries management principle 
with which I am familiar, and were certainly contrary to the original intent of 
adding the two sustainability management timelines to the FRA. As an aside, while 
DMF currently suggests that overfishing of the Southern flounder stock has ended, 
there is no objective evidence that this is true, and many reasons to believe that 
overfishing of that stock continues. I discuss Southern flounder management in 
detail in section III.C.4., below.    
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The addition to the FRA of the 10-year period for rebuilding an overfished 
stock and reaching harvest sustainability, i.e., reaching the target biomass for that 
species, was a commonsense measure. The original FRA set the management goal 
as long-term stock viability, but provided no timeline for rebuilding a stock that was 
determined to be overfished, and therefore was not viable. So the new change was 
necessary for developing rebuilding schedules. Based on the general life history 
characteristics of most species managed by the State, which are relatively short-
lived and early maturing, it was agreed that a period of up to 10 years was 
adequate. 

 
However, there are exceptions. For example, North Carolina red drum are 

known to live to at least age 56, meaning that the 10-year statutory periods would 
clearly be inadequate for rebuilding the red drum stock. For this reason, a provision 
was added to allow the Fisheries Director to adjust the timeline for these unusual 
situations. The Director’s discretion to extend the statutory timelines was never 
intended as a “get out of jail free” card if rebuilding timelines were not met, which 
has been precisely the State’s use of that authority in the case of North Carolina 
Southern flounder.   
 

It is also my opinion that the 10-year statutory timeline for rebuilding 
overfished stocks to harvest sustainability has throughout most of its history been 
abused in its implementation by North Carolina coastal fisheries management 
agencies. DMF has never explicitly adhered to the timeline, and where the timeline 
has been considered at all, has always extended it out to the maximum 10 years, 
rather than rebuilding the stock sooner even though it was very possible. For its 
part, the MFC has always just followed suit with DMF, even though the 
Commission has clear statutory authority to independently implement rules to 
ensure timeline compliance.  

 
The FRA is silent on what happens when state agencies do not meet the 10-

year deadline. As Fisheries Director, in the case of Southern flounder I became very 
concerned that DMF was reaching the deadline for rebuilding that stock, and 
attempted to set forth mechanisms to deal with that. I suggested that harvest 
should be measurably reduced to provide confidence to our constituents that we 
took the statutory rebuilding requirements seriously. Instead, the Secretary of the 
North Carolina Department of Environmental Quality simply directed me to add an 
additional 10 years to the rebuilding timeline. While I did as ordered, I believe that 
action was inconsistent with the intent of the FRA, was inconsistent with the then-
existing Southern flounder FMP, and was ordered primarily to reduce potential 
economic impacts of timeline adherence on commercial fishermen.  

 
Finally, it is my opinion that the ongoing North Carolina Southern flounder 

management disaster is not an isolated case of public trust stock mismanagement 
by North Carolina coastal fisheries management agencies. Current North Carolina 
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FMPs appear to be replacing the management target with the management 
threshold as the yardstick for successful management. In fact, the North Carolina 
Blue Crab FMP specifically indicates that reaching the 64 million adult crabs 
necessary to achieve the threshold biomass benchmark projected for that stock is 
sufficient for management success under that FMP.  

 
 
B. Complicating Factors Leading to Failed Coastal Fisheries 

Management—Unaccounted for Harvest 
 

1. The North Carolina Bycatch Problem 
 

Stock assessments, the results of which are often (and always in North 
Carolina) used to dictate management policy for our marine fisheries resources, are 
dependent on accurate measures of removals from the population by all sources of 
fishing mortality. If the State does not track and accurately record—or reasonably 
estimate—all such sources of fishing mortality, it is akin to tracking your monthly 
spending but not accounting for taxes and bills on autopay. Eventually, those 
accounting failures cause management—and resource—chaos.   

 
As previously discussed, the sources of fishing mortality include harvest 

mortality, i.e., those fishes retained by commercial and recreational fishermen, and 
bycatch mortality, those fish that are discarded due to regulations such as size 
limits, bag limits, trip limits, closed seasons, because they are unmarketable, or in 
the case of many public anglers, because they practice catch-and-release fishing. A 
fatal flaw in our fisheries management program in North Carolina is our failure to 
account for these sources of bycatch mortality in even a remotely conservative way.  
In fact, many discard mortalities are simply ignored. 

 
The State may claim that is the case for all fisheries management, 

nationwide, and that is partly true. Not every source of mortality is accounted for in 
a quantitative way for every fishery. The problem in North Carolina is that unlike 
almost all other states, we allow commercial gears that have been prohibited in 
other jurisdictions because of their extraordinarily high levels of bycatch, such as 
shrimp trawls in estuarine nursery areas, gillnets, and unlimited numbers of crab 
pots. That allowance has created a management problem virtually unique to North 
Carolina, and makes ignoring the high number of discards from those gears 
extremely risk prone, and contrary to sound management principles. 

 
As an example, the current commercial quota for North Carolina Southern 

flounder management claims to account for all commercial sources of mortality so 
that the State can maintain and control allowable harvest levels. The total 
allowable landings (the commercial quota) for Southern flounder in 2024 is 372,646 
pounds. The current DMF goal of rebuilding the stock to harvest sustainability by 
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2028 requires that commercial fishermen do not exceed that quota harvest 
allowance. However, the 372,646-pound quota does not account for tremendous 
levels of Southern flounder discard mortality in many commercial fisheries, 
including estuarine shrimp trawls, crab pots and crab trawls, nor for “regulatory 
mortality” of discarded Southern flounder during the 11 months of the year that the 
targeted commercial fishery is closed and Southern flounder cannot lawfully be 
retained. Essentially, any Southern flounder caught by commercial gillnets, shrimp 
and crab trawls, crab pots, haul seines, pound nets and other commercial gear 
during the 11-month closed season must be discarded. Depending on the fishery, the 
vast majority of these discards are dead. As a result, the quota may already be 
exceeded prior to the opening of the directed commercial fishery for Southern 
flounder in North Carolina this fall.  

 
As a result of these unaccounted-for mortalities, the actual commercial 

harvest (directed harvest plus discards) of Southern flounder is much greater than 
the quota. Consequently, DMF’s projected rebuilding trajectories for that stock are 
not valid, and DMF is fully aware of this. To further the example, we know from the 
reported5 harvest data that the allowed commercial harvest for Southern flounder 
has been exceeded virtually every year since the beginning of the “new” 10-year 
rebuilding period declared by DMF and projected to end in 2028 with a rebuilt 
stock. Based on the information provided above, it is clearly impossible for the stock 
to achieve rebuilt status by the statutory deadline and the State has fully known 
this since at least 2022. Yet DMF claims to have managed commercial harvest of 
Southern flounder to the allowable harvest quota based almost exclusively on 
reported harvest to fish dealers.   

 
State efforts to control or minimize bycatch have seen some improvements 

due to management requirements in some FMPs, such as the attendance 
requirement for small mesh gillnets in the red drum FMP. However, those 
requirements are very limited as they apply to most managed species. Moreover, 
virtually unlimited amounts of gillnet employed during closed seasons for many 
species still results in tremendous quantities of discards that remain unknown to 
DMF and are not adequately incorporated into stock assessments or other stock 

 
5  As discussed fully in section III.B.1.c., below, North Carolina has a 
mandatory trip ticket program that requires that all commercial harvest that is to 
be sold be processed through a licensed fish dealer, thereby producing a trip ticket 
that captures harvest quantity and other data. However, for decades under state 
law, harvest by commercial licensees that is not sold—which anecdotal evidence 
suggests is substantial—did not have to be reported, and thus has never been 
accounted for in FMPs or reflected in state coastal fisheries management rules. 
While the State purports to have fixed that problem in the last legislative session, 
the “fix” is unfortunately not a correction at all, as also discussed in section 
III.B.1.c. 
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management models. As another example, the North Carolina commercial crab pot 
fishery, which operates with no gear or trips limits, has significant bycatch of 
species important to both commercial and recreational fishermen, but those 
numbers are ignored by DMF. Similarly, offshore trawl and flynet fisheries, haul 
seines, beach seines, and dredges result in significant quantities of bycatch that are 
also ignored. The management impacts of the resultant data gap concerning 
commercial harvest are substantial:  DMF species stock assessments are overly 
optimistic in their projections of stock status and needed harvest management 
controls, and overfishing of public trust fish stocks continues, greatly reducing the 
abundances of managed species in North Carolina coastal waters. Those impacts 
are borne out, species-by-species and time-and-time again, by dwindling stock 
abundances, declining harvests and collapsed fish stocks.   

 
 

a. The Negative Resource Impacts of North Carolina 
Estuarine Shrimp Trawls 

 
In terms of negative resource impacts in the form of sheer numbers of fish 

killed and wasted, nothing approaches the devastating consequences of North 
Carolina’s decision to continue to remain the last State to allow shrimp trawls 
within the estuarine nursery areas of the sounds and rivers of North Carolina.   

 
During my tenure as Director of DMF, we conducted a characterization study 

for the North Carolina estuarine shrimp trawl fishery. The intent of the study was 
to observe the fishery over the course of 4 years to estimate the extent of the known, 
juvenile finfish bycatch problem. Cited as Brown (2015), the study is in my opinion 
the most comprehensive characterization study done on any east coast shrimp 
fishery to date. The results were surprising. While I, and DMF, knew that shrimp 
trawl bycatch was a problem, like many of my colleagues at the ASMFC, I felt that 
the bycatch reduction devices (“BRDs”) required in shrimp trawls under ASMFC 
FMPs to reduce finfish bycatch by 50% was the “holy grail” to addressing the 
problem. We could not have been more mistaken.  

 
In reviewing the results of this study—and keep in mind that BRDs were 

fully in place in the North Carolina shrimp trawl fishery and had been for almost 
two decades—the numbers were remarkable and disturbing. For example, in a 
single year of the study, the number of Atlantic croaker—now a collapsed fishery—
taken in North Carolina estuarine shrimp trawls alone was estimated at 350 
million individuals. Both the number of individual fish and total pounds of Atlantic 
croaker taken in shrimp trawls operating in our sounds and non-designated 
estuarine nursery areas exceeded all other known sources of mortality for this 
species combined, and was deemed the primary source of Atlantic croaker mortality 
on the east coast. Also surprising from the study results was the full realization 
that the quantities of juvenile fishes, particularly juveniles from the now collapsed 
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Atlantic croaker, spot, and weakfish stocks, taken by estuarine shrimp trawls 
exceeded the quantity of shrimp harvested in the total catches. Based on the Brown 
study—the best available science—nearly four pounds of finfish juveniles are netted 
and killed for every one pound of shrimp harvested. As discussed later in this 
section, it is my opinion that the total number of fishes killed per pound of shrimp 
harvested is actually much higher.   

 
At a meeting of the South Atlantic Fishery Management Board with the 

ASMFC in 2015, as Chairman of that Board, I raised these concerns over the 
questionable benefits of BRDs, at least in the estuarine shrimp trawl fishery. My 
concerns were met with silence. After the meeting, I was told by my fellow South 
Atlantic state directors that this was a “North Carolina problem,” solvable only by 
North Carolina, with participation by other states irrelevant and unnecessary. In 
reflecting on that response, I believe it is entirely true. Because of the bycatch 
problem, all South Atlantic shrimping states other than North Carolina prohibited 
trawling in their estuarine nursery areas decades ago. These states only allow 
shrimp trawls in the ocean, where bycatch is less of a problem than trawls fishing 
in the confines of the estuary on much smaller and more vulnerable juvenile fishes. 
My intention coming home from this meeting was to address this clear and present 
problem as soon as possible. However, I was moved out of my position as Fisheries 
Director approximately 3 months later, and never had the opportunity to attempt 
management change in that fishery. In my current position, I continue to try and 
address this problem today.  

 
I have authored volumes about trawl impacts on depleted fish stocks and the 

nuances of North Carolina estuarine shrimp trawling during my tenure with the 
NCWF, but my principal concerns with estuarine shrimp trawling can be distilled to 
two points. First, the State’s allowance of the continued decimation of estuarine fish 
populations by shrimp trawls makes no biological sense. Second, the effects of 
shrimp trawling gear moving across the bottoms of North Carolina estuaries 24 
hours a day, 5 days a week, for months on end, are catastrophic. 

 
To the first concern, populations of many of the most common species taken 

in their critical nursery habitats as shrimp trawl bycatch are collapsing or have 
collapsed, both in North Carolina and coastwide. Chief among these are spot, 
Atlantic croaker, weakfish, Southern flounder, and blue crab. While those 
supportive of the estuarine shrimp trawl fishery say many things to attempt to 
justify and defend this fishery, it strictly boils down to the economics of a dwindling 
commercial fleet. And much of that justifying rhetoric has been written by DMF in 
its shrimp FMP.  

 
By contrast, it is my very strongly held opinion that the key biological facts 

surrounding the bycatch issue are the following: (1) these juvenile fishes killed—
numbering nearly a billion a year—represent critical recruits needed to replenish 
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depleted North Carolina fish stocks; (2) these wasted juvenile finfish have never 
spawned, but if allowed to spawn even once could insert critical biomass into the 
spawning stocks of these species; (3) these juvenile fishes could potentially serve as 
critical prey for important predators, including numerous protected species of birds 
and marine mammals; and (4) likewise, the shrimp, if not harvested as juveniles in 
the estuary, could serve the important ecosystem role as prey their counterparts 
play in South Carolina, Georgia and Florida ecosystems.  

 
The key economic facts surrounding the bycatch issue are these:  (1) if the 

cited biological facts were acknowledged by the State and management was 
adjusted accordingly to allow the nearly billion juvenile finfish wasted annually in 
the North Carolina estuarine shrimp trawl fishery to serve their normal ecosystem 
functions, they could be far more economically beneficial than is estuarine shrimp 
trawl harvest; and (2) as those sister states who have halted estuarine shrimp 
trawls have discovered, shrimp trawl fisheries restricted to the ocean thrive and are 
economically comparable to their estuarine shrimp trawl fisheries.  

 
State agencies maintain that they know shrimp trawl bycatch is a problem, 

but because they have no on-board observer data from shrimp trawlers over a 
period of years, they really do not know the extent of that problem. As the above 
discussion points out, the State’s claim is nonsense, as the 2015 Brown study is the 
scientific “gold standard” for estuarine shrimp trawl bycatch characterization, and 
the study was done by on-board observation over a period of years. 

 
In addition, the State asserts that to the extent shrimp trawl bycatch 

remains an actual resource problem, DMF is working on—and improving—the 
problem with continued BRD testing. However, in making that claim the State 
continues to ignore the fact that BRD studies are done at the individual tow level, 
and provide no useful information concerning the population effects on individual 
species from nearly continuous shrimp trawling for 7 months of the year. That is, a 
single tow of two nets, one with a BRD installed, and one without, may well show 
that the juvenile fishes harvested in the net with the BRD are reduced by 50% as 
compared to the net towed without a BRD. DMF has repeated this study over and 
over, with new BRD designs, for decades now. But what does such a study actually 
tell fisheries managers? Very little, in my opinion, for two reasons. 

 
First, in North Carolina estuaries, tens of thousands of shrimp trawl tows are 

allowed every year in the same vicinity as the juvenile fishes that end up as 
bycatch. The likelihood of recapture of an individual fish is not considered in 
management of the fishery, but because trawls operate almost continuously in a 
confined area and juvenile fish have few places to hide, it must be extremely high. 
However, because this probability is difficult to quantify, it is ignored, consistent 
with a risk prone management strategy. Based on some simple equations developed 
with Dr. Seve Rice at North Carolina State University, we determined that the 
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likelihood of survival for a fish that encountered a shrimp trawl 6 times over the 
course of the season was less than 1%. So, while that fish may not be caught in a 
given study tow, it has a high probability of being caught—and thereby removed 
from the population—in a subsequent commercial shrimp trawl tow. 

 
Second, the fishes that “escape” shrimp trawl entrainment through the BRDs 

are presumed by the State to survive. Yet numerous anecdotal accounts and 
common sense indicate that all shrimp trawls are followed by opportunistic, 
predatory finfish, sharks, bottlenose dolphins, and huge flocks of seabirds. Fishes 
escaping through BRDs are often stunned or injured, and as a result are rapidly 
consumed by waiting predators, and once the net comes to the surface the frenzy 
begins. I have personally witnessed this event hundreds of times since 1987, both on 
board and adjacent to shrimp trawl vessels. I would conclude from those 
observations that few, if any, fishes escape mortality following a shrimp trawl 
encounter, and that a vast majority of the hundreds of millions of juvenile fishes 
that encounter a shrimp trawl and don’t make it on to the back deck of a trawler to 
be counted in DMF BRD studies do not survive. Consequently, it is my opinion that 
the comparative weight of juvenile finfishes taken as bycatch for each pound of 
shrimp landed is double the amount observed in the 2015 Brown study, i.e., closer 
to 8 pounds than to 4 pounds.  

 
Those observations and conclusions, if confirmed, certainly alter the 50% 

BRD escapement rate presumed by DMF. Yet the State, with no data to support its 
own conclusion, continues to presume that the juvenile fishes that escape trawl 
entrainment via a BRD survive their shrimp trawl encounter, thereby mitigating 
the impacts of shrimp trawl bycatch. It would be difficult to imagine a more risk 
prone management strategy than continuing to allow shrimp trawls in the nursery 
grounds for imperiled fish stocks when the State appears to lack even a basic 
understanding and recognition of the issues calling DMF BRD studies into question. 
While the effectiveness of BRDs in actually reducing shrimp trawl juvenile fish 
bycatch was raised during the debate on NCWF’s petition for rulemaking in the 
estuarine shrimp trawl fishery, the issue was systematically ignored by the State 
and the status quo won the day. 

 
As to my second major concern with estuarine shrimp trawls, shrimp 

trawling gear dragged almost continually over estuarine bottoms year after year not 
only destroys colonizing animals such as oysters, bryozoans, tunicates, and sea fans 
that support vibrant nursery habitats, but also destroys submerged aquatic 
vegetation (“SAV”) that serves as critical spawning and nursery habitats for many 
of our imperiled stocks, particularly the collapsing blue crab and collapsed bay 
scallop fisheries. Predictably, recent state efforts to try and protect just the fringes 
of these critical SAV beds has come under fire by the commercial fishing industry as 
misguided, unnecessary and unsupported by science. Moreover, while I am certainly 
not an expert in this area, I have been made aware of the growing scientific concern 
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with the impacts of commercial trawl activities in releasing to the atmosphere 
carbon that is normally sequestered in marine bottom sediments, thereby 
contributing to climate change.  

 
The State has long minimized the adverse environmental effects of estuarine 

shrimp trawls, tacitly embracing the argument from commercial fishermen—and 
sadly, some in academia—that shrimp trawling is like a farmer plowing a field, 
beneficial in turning over nutrients, or that shrimp trawl activity is no more 
harmful to estuarine bottoms than are the effects of a hurricane. Yet we don’t plow 
our fields every day because to do so would destroy all crop productivity, and while I 
am unsure what the impacts of a daily hurricane would be, I imagine that it would 
be something similar to the circumstances we see today with near-continual 
trawling in our estuarine nursery areas.   

 
 

b. The Negative Resource Impacts of Inadequately 
Controlled Gillnet Usage in North Carolina 

 
Also unique to North Carolina in south Atlantic coast fisheries management 

is the State’s allowance of enormous quantities of gillnets in North Carolina 
estuaries. All other Atlantic coast states to our south have banned this practice 
altogether, except for a small, two-week shad season in a single Georgia river. In 
North Carolina, the gillnet fishery is expansive. Some commercial fishermen use 
small and large mesh gillnets to target certain species, while others employ 
runaround or drift nets for other species. While North Carolina has implemented 
minimal management measures to address gillnet discards, the facts that most of 
these fisheries operate in estuarine waters, in mixed species areas, and with few 
limits or restrictions cause significant resource issues. Principal among those is 
discards of unwanted (non-saleable) or regulatory (unlawful to possess because 
undersized, out of season, etc.) bycatch. The discard mortality rate of fishes taken in 
gillnets varies by seasons, water temperature, and species but is generally very 
high and in some FMPs, e.g., ASMFC plans, discards from gillnets are considered 
100% mortalities. By contrast, DMF has a history of selecting much lower discard 
mortality rates for bycatch to lessen the long-term economic impact on commercial 
fishermen, typically without supporting studies. For example, if harvest of a species 
is managed under a quota, a reduced number of discards counted against that quota 
allows for additional lawful, targeted harvest of the species. 

 
While gillnets are selective for size, they are not selective for species. For 

example, a spotted seatrout below the minimum, legal size limit of 14 inches is 
vulnerable to gillnets targeting other species and must be discarded, often injured 
or dead. This is an additional source of mortality that is rarely quantified in North 
Carolina, and thus accounted for in stock assessments or other management 
models. As is true for estuarine shrimp trawl impacts, gillnet bycatch mortality is 
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primarily the reason that most states other than North Carolina have banned or 
seriously limited the use of gillnets as a precautionary management tactic.   

 
 Based on my experience working for DMF for 21 years, 9 of those years as the 
Fisheries Director, it is my opinion that in North Carolina, the general approach to 
coastal fisheries management has been to protect all commercial fisheries at any 
resource cost, despite data uncertainties and resource concerns. For example, the 
NMFS determined in the early 2000s that North Carolina large mesh gillnets were 
a significant source of mortality for the threatened and endangered sea turtles 
(under the federal Endangered Species Act, or “ESA”) that occur in North Carolina 
waters. The large mesh gillnet fishery is one of the two main North Carolina 
commercial fisheries for Southern flounder. The other commercial fishery, the 
pound net fishery, was the historical state fishery for harvesting almost all 
Southern flounder until gillnets—cheaper and much easier to deploy—moved into 
the fishery in the 1980s. From a resource conservation standpoint, pound nets are a 
preferable gear because pound net discard mortality for all species encountered is 
much lower than gillnet discard mortality. Since the gillnet expansion into the 
fishery, the Southern flounder stock has declined, and gillnets have become the 
preferred method for commercial fishermen due to their mobility and lower expense. 
The NMFS insertion into the sea turtle protection issue was soon followed by a 
lawsuit against DMF alleging that the agency was violating the ESA by allowing 
large mesh gillnet fishermen to take protected sea turtles without a permit to do 
so.6 That lawsuit was subsequently settled by mutual agreement of the parties. 
 

When the issue of unlawful sea turtle takes in the North Carolina large mesh 
gillnet fishery for Southern flounder came to a head, DMF staff discussed the 
ramifications of addressing the sea turtle bycatch issue. The Beasley lawsuit 
settlement required the State, if it intended to allow the Southern flounder large 
mesh gillnet fishery to continue, to obtain from NMFS an Incidental Take Permit 
(“ITP”) under the ESA, that would allow commercial gillnet fishermen to catch, 
under carefully controlled conditions, a limited number of protected sea turtles 
incidental to the estuarine gillnet fishery. In that ITP, the NMFS Protected Species 
Division required the State to develop and maintain an on-board observer program 
to monitor sea turtle takes in the large mesh gillnet fishery. DMF staff knew that 
the development of implementation of an observer program would be costly, and one 
of the options discussed was phasing out the large mesh gillnet fishery and allowing 
pound nets to harvest Southern flounder, as they had traditionally done. Of course, 
following that option would also have eliminated the resource problems caused by 
bycatch mortality in the large mesh gillnet fishery. 

 

 
6  Karen Beasley Sea Turtle Rescue and Rehabilitation Ctr. v. N.C. Div. of 
Marine Fisheries, et al., No. 7:10-cv-32-BO (E.D.N.C.). 
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Through the agency chain-of-command, it was made clear to me, as Fisheries 
Director, that retaining the Southern flounder pound net fishery and eliminating 
the large mesh gillnet fishery to avoid the added observer costs and staff time was 
not an option. As a result of that directive, DMF developed a plan to provide 
observer coverage to allow the large mesh gillnet fishery to continue to operate. The 
cost of that observer program was substantial and North Carolina taxpayers bore 
that expense for the first couple of years. While license fee increases to commercial 
fishermen were ultimately used to support the program, the original intent of the 
license fee increase was to help support other DMF data collection and management 
programs, not to underwrite the observer program. The actual expenses to the State 
of maintaining the observer program to allow the large mesh Southern flounder 
gillnet fishery to continue have likely not been fully paid for by commercial license 
fees, and the DMF staff time and law enforcement effort required to support the 
observer program could clearly have been much better spent on other critical 
resource issues facing DMF.  

 
But while cost of the program is relevant, the issue is not strictly monetary. 

The North Carolina large mesh gillnet fishery is notorious for its incidental harvest 
of species other than Southern flounder and sea turtles, including red drum, sharks, 
marine mammals, and other protected or imperiled species. In fact, Atlantic 
sturgeon, vulnerable to large mesh gillnets as well, were listed as an endangered 
species while the sea turtle controversy was occurring, and also required that the 
State acquire an ITP to allow both the small and large mesh gillnet fisheries to 
continue to operate in North Carolina estuarine waters.  

 
At present, the commercial large mesh gillnet fishery continues to operate 

during the now very brief Southern flounder commercial fishing season in the Fall. 
Under the State’s ITP, observers are still required in the fishery. As a side note, it is 
odd—and questionable management—that the commercial Southern flounder 
season selected by the DMF and MFC occurs during the time of peak sea turtle 
abundance in estuarine waters, and also occurs during the time of year when 
Southern flounder prices are the lowest, largely because fish harvested from very 
warm waters do not keep well.  

 
Finally, it is impossible for North Carolina fisheries managers to estimate 

with an acceptable degree of accuracy the magnitude of bycatch occurring for 
virtually all managed finfish species and blue crab, given the tens of thousands of 
miles of gillnet employed every year in North Carolina coastal waters. While there 
is some DMF observer coverage in some commercial fisheries, it is minimal, and 
only accounts for those few commercial fishermen who agree to take an observer. 
While allowing DMF observers is indeed a requirement if asked, during my tenure 
as Fisheries Director, commercial fishermen used a wide variety of ploys to avoid 
taking an observer on board, e.g., fishermen did not show up at the appointed time, 
they left the dock early and claimed the observers were late, etc. The result is that 
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the vast majority of commercial fishing trips remain unobserved, and DMF has very 
little data related to discards in all of the non-observed commercial fisheries.  

 
Similarly troubling is DMF’s policy of estimating bycatch using reported 

gillnet trips from fishermen who sell their catches. That policy is inadequate 
because we know that many—and probably most—commercial fishermen employ 
gillnets, but because they don’t sell their catches to a dealer, the harvest data is not 
captured. Again, this failure by the State to account for all sources of significant 
fishing mortality is a critical flaw in all DMF stock assessments, with the result 
that they assessments provide a rosier stock status picture than objectively exists.   

 
To illustrate the magnitude of the gillnet bycatch problem to North Carolina 

coastal fisheries management, I provide below a summary of relevant information 
taken from DMF website data, with my annotations:   

 
• The number of fishing vessels registered in North Carolina in 2023 was 

6,355, and there were 6,015 commercial licenses sold in that year.  

• Gillnets are an allowable gear for 5,415 of those licenses sold—4,020 
standard commercial fishing licenses, and 1,395 retired commercial 
fishing licenses. The only difference between a standard and a retired 
commercial fishing license is the age of the holder, and the remaining 600 
commercial licenses sold were for shellfish harvest only.  

• Only 1,934 of the 5,415 commercial licenses sold that allow the use of 
gillnets and the sale of fish showed any landings (i.e., generated DMF trip 
tickets, required for all harvest sold) in 2023, and the 1,934 licenses were 
used by only 1,815 fishermen. Note that in North Carolina commercial 
fishermen may hold more than one license, so the ratio of licenses to 
fishermen is not 1 to 1.   

• Consequently, 64% of all commercial license holders did not report any 
landings in 2023. This is an enormous data gap, and to my understanding, 
a self-inflicted management problem—like so many—unique to North 
Carolina.  

• In the 2022–2023 licensing year, North Carolina sold 1,817 commercial 
recreational gear licenses (“RCGLs”) that permit license holders to set 100 
yards of large and/or small mesh gillnets to catch their recreational limits 
of fish. RCGL gear is almost entirely ignored by DMF and landings are 
not captured in a viable survey. The problem here is not so much the 
unknown catch, but the unknown discards. The recreational limits for 
many of the species pursued by RCGL license holder, e.g., red drum, 
spotted seatrout and flounder, range from 1 to 4 fish per day, with 
flounder closed year-round. Many of these fishes move in schools, and 



22 

when you catch one you may catch many, resulting in what I believe to be 
significant discard mortality.   

• DMF instituted a new permit requirement in 2015 that requires anyone 
using gillnets in North Carolina estuarine waters to obtain an estuarine 
gillnet permit (“EGNP”). This permit was established to determine the 
population of license holders who do, or may, employ gillnets in their 
fishing activities.  

• In 2023, 2,294 individuals obtained an EGNP. As noted previously, only 
1,815 commercial fishermen reported harvest of any seafood in 2023. That 
means that the number of EGNP holders substantially exceeds (by 21%) 
the number of fishermen who report harvest. Both the harvest, and the 
bycatch from those non-reporting EGNP holders is unknown.  

North Carolina’s management strategies have often been referred to as the 
“last frontier” for the destructive and wasteful fishing practices of the past. That 
description clearly applies to estuarine shrimp trawls, but it is also apt for North 
Carolina’s gillnet policy. The State continues to allow widespread use of tens of 
thousands of miles of gillnet in its estuarine, mixed species waters, and simply does 
not know, nor have the ability to estimate, the extent and magnitude of gillnet 
bycatch from that allowance. The problem is greatly exacerbated by the large 
number of commercial licensees authorized to fish gillnets who report no catch, but 
almost certainly use gillnets for personal harvest. That strategy, in my opinion, 
creates an untenable, risk prone management situation that virtually ensures 
continued, long-term stock biomass overestimation and stock overfishing. 
 
 

c. Latent Commercial Licenses and Unreported Harvest 
 

The State, and particularly DMF, have long touted their commercial trip 
ticket landings reporting system as the best in the nation and the envy of other 
states. However, from a management perspective, that sentiment is short-sighted, if 
not simply erroneous.  

 
As previously noted, a DMF study (Hadley 2015) randomly selected 2,000 

commercial license holders to survey from the universe of 7,903 license holders in 
2014. The survey received 657 responses (33% of those randomly selected) and 60% 
of those respondents had not recorded any commercial landings. The majority of 
these respondents (60%) indicated that while they had not reported any landings, 
they had indeed used commercial gear. The most common gears used by these 
fishermen were gillnets, crab pots, rods-and-reels, and trawls. The majority of the 
catches by these fishermen were finfish (79%). Hadley concluded from that survey 
that the “(commercial fishing) license is also used for unintended purposes in some 
circumstances, such as for personal consumption or circumventing certain 
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regulations or bag limits. The unsold harvest is thought to be largely unreported via 
the trip ticket program and is not captured by the Marine Recreational Information 
Program or other NC DMF harvest sampling programs.” From my experience, the 
most popular species taken by these commercial fishermen who do not sell their 
catch are blue crab, shrimp, Southern flounder, striped mullet, and spot. All of these 
stocks, with the exception of shrimp, are currently either collapsed or are collapsing 
from overharvest.  

 
The fact that these landings occur but are not reported to DMF means that 

they are not accounted for in DMF’s stock assessments, and therefore confound the 
stock assessment results. Assuming the size of the fishes taken by these fishermen 
are essentially the same sizes that comprise reported commercial harvest, failing to 
account for these mortalities renders the assessment overly optimistic. It is my 
opinion that the data gap created by lack of reporting of harvest by commercial 
license holders makes stock overfishing substantially more likely, since as a result 
of that non-reporting the assessments underestimate stock fishing mortality, and 
overestimate stock biomass. 

  
A new law (S.L. 2023-137) enacted by the General Assembly last fall purports 

to solve the non-reporting, or latent commercial license, problem. When it is 
implemented, the law would, on its face, require mandatory reporting to DMF of 
specific recreationally harvested species, and all harvest by commercial fishermen 
who do not sell their catch.  
 

At first glance, this new law appears to address the issue of under-reporting. 
However, a closer look reveals a law not clearly thought out, with some troubling 
problems as a result. First, why are North Carolina recreational fishermen required 
to report harvest at all, given that current recreational harvest is already captured 
under the federal Marine Recreational Information Program (“MRIP”), which has a 
long history of use, has been statistically validated on numerous occasions, and 
whose results are widely accepted nationwide for management purposes? And if 
recreational fishermen are to report, why do they only have to report the catch of 5 
species, and why the 5 species selected by the legislature? How will this new data be 
used in conjunction with the existing MRIP data? Under the new statute, 
recreational fishermen will report directly to DMF in terms of numbers of fish 
retained and their lengths. The provision indicates that length is to be provided “if 
applicable.” When would length of a species for which reporting is required not be 
applicable? How are lengths to be taken? There is tremendous variability in results 
obtained among biologists when measuring fishes, and the lengths provided by 
public anglers will exhibit even greater degrees of variability, making their use for 
management purposes questionable, at best. Moreover, since discards are a critical 
component of recreational fishing mortality, why are the numbers of fish released 
not required to be reported?  
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Similar, additional problems with the new legislation exist for the 
commercial license holders who do not sell their fish. It is not reasonable to believe 
that commercial fishermen who are harvesting fish for their own use are going to 
fill out a form and submit it to DMF at all, much less with any statistically useable 
degree of accuracy. Recent history shows that when it comes to commercial 
fishermen, self-reporting requirements do not work. For example, the State’s ITP 
for sea turtles, as a condition of the permit, requires commercial gillnet fishermen 
to report to DMF their incidental take of sea turtles when no observer is present. 
Based on the observer coverage data, as well as on DMF modeling for obtaining the 
ITP, gillnet fishermen should have encountered, and should have reported, 
hundreds of juvenile green or Kemp’s Ridley sea turtles each year. But compliance 
with that condition by commercial fishermen has been virtually zero, with only a 
handful of reported sea turtle takes over the decade the ITP has been in effect.     

 
Moreover, the law foregoes penalties for the first 2 years of the law, and then 

sets the penalty as a $35 fine with no court costs for a violation, with the Fisheries 
Director able to suspend or revoke licenses if fishermen continue to fail to report. 
But given the millions of acres of coastal waters and the very small number of 
Marine Patrol officers, the chances of any violator being apprehended are remote, 
and even if caught, so minimal a fine would likely be written off as a “cost of doing 
business.” If commercial fishermen do not report non-sold harvest now, why would 
any reasonable person believe that they will report such harvest under the 
provisions of this new law? 

 
It is my opinion that there is no conceivable way that this new law will 

provide the lacking harvest data our fisheries assessments so desperately need. In 
fact, it is more likely that the law will be used by DMF as a crutch, allowing the 
agency to simply put the issue to rest by claiming that all harvest is reported and 
known, while public trust fisheries resources suffer. It appears that the crafter and 
supporters of this bill were either misinformed or ignorant of the facts surrounding 
this important resource issue. 

 
The cart was put way in front of the horse here. The first reasonable step in 

addressing the latent license problem would be to remove those licenses from any 
fisherman who holds a commercial license but does not sell his/her catch. This is 
consistent with the first license reform that occurred during the FRA. Only those 
fishermen who sell their catch are truly commercial fishermen, dependent on 
commercial fishing. And a new license reform effort to define a commercial 
fisherman as one who has a recent history of selling his/her catch at some minimal 
level and not allow those license holders who do not depend on commercial fishing 
to renew their licenses would seem to be ripe nearly 30 years post-FRA. Most 
commercial license holders who do not sell their catches to licensed fish dealers 
retain their fish for “personal consumption or to give away.” I would be surprised, 
based on my experience, if these fishes were not also sold or bartered. Additionally, 
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the fishermen who do not sell to dealers compete with bona fide commercial 
fishermen for space and resources. Moreover, my experience also tells me that many 
of those fishermen who are not dependent on the fishery don’t take the care with 
their fish or their methods, and often blight the industry with negative reports, 
conflicts, and interactions. The current law, as enacted and being developed for 
implementation, will actually be worse than the current situation, as those opposed 
to actually fixing this problem, as described above, simply want it to go away, and 
can claim that under the new law it now can go away. Again, in assessing the issue 
it is critical to understand the likely magnitude of these landings, the uncertainties 
associated with them and the risk prone nature of not considering them when 
conducting stock assessments or parsing out quotas.   

 
 

2. Fishery Management Plans:  Who’s in Control and Who 
Should Be? 

 
The FRA required FMPs be developed for all important commercial and 

recreational species. After passage of the FRA, I worked as a DMF staff member as 
we sought to determine how we would do this and what information and resources 
we needed to accomplish the task. One of the first issues DMF faced related to the 
fact that the federal marine fisheries management Councils (North Carolina is a 
member state of both the MAFMC and the SAFMC) and the ASMFC already had 
existing plans for many of the species managed by North Carolina, including those 
species on the MFC-approved priority list for FMP development under the FRA.  

 
For state managed species such as blue crab, Southern flounder, shrimp and 

others for which there was no existing FMP, it was clear that North Carolina would 
need to develop and adopt individual FMPs. However, for those species for which an 
interjurisdictional FMP was already in place through one of the federal councils or 
ASMFC, we elected to adopt each of those interjurisdictional plans as the minimum 
standards under which those species would be managed by North Carolina. 
Adherence to ASMFC minimum management standards was necessary, because 
under the Atlantic Coastal Act, North Carolina risked being found out of compliance 
with the plan and having our fishery closed by the federal government if 
management failed to meet those minimum standards. DMF accomplished that task 
by creating a single “master” N.C. Interjurisdictional FMP that included all 
interjurisdictionally managed species. 
 

However, while North Carolina is a member state of the ASMFC, as well as a 
member of the various marine fisheries management Councils, management rules 
imposed by the ASMFC or federal Councils on member states are the management 
floor, and not the management ceiling, for member state management of a species. 
Consequently, it is incumbent upon every ASMFC or Council member state to 
examine its own populations of interjurisdictionally managed species to determine 
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whether the state populations of that species—and the overall public interest—
require additional management measures. For example, if harvest restrictions 
under an ASMFC plan were not sufficient to address the concerns we had here in 
North Carolina, then DMF could recommend pulling that plan out of the N.C. 
Interjurisdictional FMP and create a stand-alone North Carolina FMP, containing 
management measures more restrictive than those contained in the ASMFC plan. 
As DMF’s Executive Assistant for Councils, I had a direct discussion at the time 
with federal and ASMFC leadership to ensure this strategy would not cause a 
problem and it was encouraged. It should be noted here that North Carolina was 
notorious to the ASMFC for its failure to properly implement and comply with 
important interjurisdictional FMPs prior to compliance being mandated by the 
Atlantic Coastal Act in 1994. 

 
The bottom line is that under the FRA and interjurisdictional management 

protocols, the State can elect to develop and implement a stand-alone, North 
Carolina specific FMP for any species it chooses, as is necessary to protect the 
interests of North Carolina citizens. DMF has deemed that necessary for some 
interjurisdictionally managed species, and ultimately pulled river herring, red 
drum, and spotted seatrout out of the comprehensive interjurisdictional FMP, 
creating separate North Carolina FMPs, because DMF did not feel that ASMFC 
management measures adequately addressed resource issues associated with North 
Carolina populations of those three species. The results were plans that were 
compliant with ASMFC by being more risk averse (restrictive) than the ASMFC 
plan, but that were more responsive to the unique issues and problems occurring in 
North Carolina’s fisheries. While river herring remain in a severely depressed 
condition even under a separate state FMP, red drum and spotted seatrout 
populations definitely benefitted from the State taking this action. 

 
However, the State’s actions in choosing which species can be adequately 

managed under ASMFC’s minimal restrictions, and which species would benefit 
from development and implementation of a stand-alone state plan, have been 
exceptionally inconsistent. In contrast to the State’s treatment of river herring, red 
drum and spotted seatrout, the State has adamantly refused to consider creating 
stand-alone North Carolina plans for three of the species so critical to the 
development, history, and culture of the fisheries of North Carolina:  Atlantic 
croaker, spot and weakfish. That decision is illogical, because those three North 
Carolina groundfish species anchored our estuarine and nearshore commercial and 
recreational fisheries for decades, and in fact, were historically more important to 
North Carolina than any other state.   

 
In the context of this discussion, it is important to note that in my 30 years of 

fisheries management experience, the ASMFC has never achieved long term 
recovery of a single overfished species, nor maintained one to achieve a biological 
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management target. Not one. And I am unaware of any depleted species that was 
recovered under an ASMFC plan prior to my involvement with that agency.  

 
DMF and the State are fully aware of that management record. Under the 

ASMFC plans for Atlantic croaker, spot and weakfish, all three stocks have 
witnessed a coastwide collapse, yet North Carolina continues to defer to the ASMFC 
for management of those species. It is not coincidental, in my opinion, that Atlantic 
croaker, spot and weakfish are the three species that comprise, both historically and 
currently, the majority of North Carolina estuarine shrimp trawl juvenile finfish 
bycatch, and that a separate North Carolina FMP would have to adequately account 
for that mortality in their management, even though the respective ASMFC plans 
for each of those three species do not. 

 
Based on the above facts, it is my opinion that North Carolina’s decision to 

simply defer management of any species historically important to all citizens to 
interjurisdictional management agency plans is unacceptable in terms of modern 
fisheries management principles. That is particularly true when the plan relied 
upon contains only minimal, generic management measures that are unlikely to 
protect the interests of North Carolina citizens in their public trust fisheries 
resources.     
 
 

C. The Effects of Failed Coastal Fisheries Management 
 

1. General Stock Age Structure Truncation in North 
Carolina Coastal Fisheries 

 
I have reviewed the trend analyses on stock age truncation performed by Dr. 

Sean Powers as an expert for Plaintiffs in this case, and I fully agree with his 
conclusions regarding age truncation and stock age structure for the North Carolina 
finfish stocks examined in those analyses. Those stocks include Atlantic croaker, 
red drum, Southern flounder, spot, spotted seatrout, and weakfish.  

 
Additionally, from all of the above-referenced sources of information and my 

own experience in North Carolina fisheries management, I independently reach the 
following conclusions and make the following observations regarding stock age 
structure in North Carolina coastal fisheries. 

 
Age structure of an exploited, i.e., harvested, fish population may be the 

single most crucial data element for judging long-term stock viability, and thereby 
for making sound management decisions. During the debate on the FRA in 1997, I 
was asked by the co-Chair of the Joint Legislative Committee on Seafood and 
Aquaculture, Senator Charlie Albertson, if our North Carolina fisheries were 
stressed. I responded that I thought they were, and he asked if I could explain to his 
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committee why. The truncated age structure of so many North Carolina coastal fish 
stocks immediately came to mind, and I envisioned a way to convey that to the 
committee.  

 
At the appointed time I gave a presentation during which I showed the 

legislators a graph of the age structure of a healthy U.S. population, which 
displayed a population ranging from age 0 years to age 100+ years, with many 
young people and gradually diminishing numbers of individuals in the older age 
classes, all the way out to centenarians. I explained how that was a “normal” age 
distribution, and how we could determine from significant changes to the graph if 
things were going poorly or if there was need for concern, and how we could look at 
other human populations for comparison. I then showed the committee a similar 
age structure graph from a developing, so-called “third world” country that was very 
different in terms of population age structure, showing high infant mortality and a 
maximum population age of around 70 years abruptly truncating the graph. The 
importance of examining the age structure picture became much clearer for 
committee members.   

 
  Looking at the age structure of a fish population is really no different. For 
example, if the historic maximum age for a species is 10 years, reached despite the 
effects of natural mortality, and the current maximum age found in a managed 
stock is 4 years, fisheries managers know that they have a problem, and that the 
problem is almost always due to overfishing. Consequently, when managers also 
observe declining landings of that stock that they cannot ascribe to any other cause, 
coupled with declining stock recruitment (the addition of juvenile fish to the stock), 
they have ample evidence not only for concern, but for responsive management 
action to curb harvest. Unfortunately, this age structure scenario is the case for the 
majority of North Carolina’s public trust fisheries, and it has gone unremedied by 
responsive management. 
 
 The age data I reviewed for this report, most of which are reflected in the 
species profiles found in Appendix 1, show significant truncation in virtually all 
North Carolina fisheries examined. Even in the case of North Carolina red drum, 
which live to be more than 50 years of age, and which because of precautionary 
management that was aimed at preserving older-aged fish shows more old fish than 
any other managed species, even though stock truncation is relatively limited, 
North Carolina remains a long way from restoring a healthy stock age structure. 
The rarity of even a few representatives of the older year classes in most of our 
managed finfish species is a major concern.  
 

A basic principle of fisheries management, drilled into me in graduate school, 
is that fish need to spawn at least once before they are allowed to be harvested. 
Since then, new research has shown that while spawning once is critical, spawning 
twice is even better:  first-time spawners release less productive, less viable eggs 



29 

than repeat spawners, and allowing the fish to spawn twice before harvest is the 
sound management approach for most fisheries. Moreover, research now indicates 
that the largest and oldest spawners are much more important to population egg 
production than previously thought, producing eggs in numbers that are orders of 
magnitude greater than younger spawners. The more eggs produced, the greater the 
likelihood that there will be sufficient juvenile fish to recruit to the SSB as 
replacements for fish lost through natural mortality or harvest. Based on the 
existing age structure data for state-managed finfish species, very few fish spawn 
even once before they are harvested, and the public and population benefits of a 
healthy stock age structure are lost.    
 

In contrast to precautionary management principles, under the State’s 
management, three of the finfish species of greatest concern in terms of loss to 
citizens because of precipitous declines in abundance—spot, Atlantic croaker, and 
Southern flounder—either have no size limit at all (spot and Atlantic croaker) or 
have a size limit below the size at which females are 100% mature (Southern 
flounder). That is simply poor management, which predictably has poor results for 
the stock. Based on an analysis I did several years ago looking at the length 
frequency distribution of commercial and public angler catches, the preponderance 
of the harvest in most of the species harvested in North Carolina are juvenile fish or 
developing females that have never spawned. Under sound management designed 
to restore or retain a viable stock age structure, a North Carolina Southern flounder 
would spawn over approximately 6 or 7 spawning seasons if allowed to grow to the 
maximum age for the species, spawning progressively larger numbers of eggs as she 
aged, thereby helping to ensure long-term stock viability.  
 

An additional, practical reason for managing a species to retain a healthy 
stock age structure that includes older fish is that public anglers are typically 
interested in harvesting larger, older fish. The loss of these older individuals from 
the fishery can have a significant adverse impact on the attractiveness of that 
fishery for angler participation, resulting in a substantial economic loss to the 
State. North Carolina public anglers in a single healthy, vibrant fishery may 
contribute hundreds of millions of dollars to the North Carolina coastal economy in 
a given year.  
 
 

2. Declining Stock Abundances:  Collapsed Species in North 
Coastal Waters Under State Management 

 
An appended report (Appendix 2) on North Carolina fisheries that have 

collapsed under state management reveals there is little to celebrate in North 
Carolina’s management of its public trust, coastal fish stocks under the FRA. More 
than half (7) of the State’s 13 independently managed stocks are collapsed or 
collapsing:  bay scallops, blue crab, Eastern oyster, hard clam, river herring, 
Southern flounder and striped bass (estuarine populations). Additionally, the 
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collapsed status of many other species managed exclusively by North Carolina 
cannot be determined, according to the State, due to a lack of adequate 
management data. Similarly, three species historically significant to both North 
Carolina public anglers and commercial fishermen—Atlantic croaker, spot and 
weakfish—that are managed under an interjurisdictional plan are collapsed or are 
collapsing, both in North Carolina and coastwide. Finally, North Carolina fisheries 
management is headed down a dangerous road, as two managed species, Atlantic 
and shortnose sturgeon,7 have been listed as “endangered” under the federal ESA, 
and river herring are a candidate “species” that meets all the criteria for listing 
consideration.   

 
These are not the results that I, other DMF staff members at the time the 

FRA was enacted, and the general public expected from state coastal fisheries 
management under the FRA after nearly three decades. They are, in fact, the polar 
opposite of that expectation, and current actions provide no indication that the 
policies—or their results—will change. 
 
 

3. The State’s Misunderstanding of its Management Mission 
Under the FRA 

 
Following the FRA’s enactment, DMF initially took its statutory mission very 

seriously, and it worked to define the term “viability” in order to assess the status of 
each managed coastal fish stock for compliance with the management goal. 
Ultimately, DMF settled on the following definition (or a close derivative of that 
definition, which was modified slightly by DMF on several occasions):   

 
Viable stocks exhibit stable or increasing trends in average length and 
weight, catch per unit effort, spawning stock biomass, juvenile 
abundance indexes based on historical averages, stable age structure 
that includes representatives of the older age classes, and stable or 
declining trends in fishing mortality. 
 
I have examined the State’s responses to the Plaintiffs’ interrogatories in this 

case, and I find it disturbing that in reference to a question asking whether the 
State contends that certain managed species exhibit long-term viability, the State 
responded: “Long term viability, or lack thereof, is not a measurable metric used by 

 
7  Atlantic sturgeon was once a substantial commercial “roe” fishery in North 
Carolina, meaning that they were caught primarily for their eggs, which were used 
to make caviar. In fact, during the 18th and 19th centuries, the second largest caviar 
fishery in the U.S. was located in the Chesapeake Bay, just north of the North 
Carolina state line. As a result, Atlantic sturgeon were overfished into near 
extinction by the end of the 20th century.  
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DMF. Accordingly, the State makes no contention regarding whether any of the 
listed species exhibit ‘long-term viability.’” 
 
 I strongly disagree with the State’s response. Not only is long-term viability a 
measurable metric in terms of the factors set out in DMF’s definition of the term 
“viable,” but DMF used that term extensively in the late 1990s and early 2000s to 
inform and guide its management for most, if not all, coastal fish stocks. 
 

Early in my tenure with DMF in 1995-1996, I was asked to re-establish the 
Biological Review Team (“BRT”) and reconstitute the Stock Status Report (“SSR”) 
that had been used prior to my arrival to provide a barometer of fish stock statuses 
in North Carolina. The BRT consisted of the biologist supervisors and other 
technical staff to review and approve various DMF reports and programs. The SSR 
was developed, annually, for all managed species—both those managed by North 
Carolina alone and those managed interjurisdictionally—by the various state lead 
biologists for each species. The SSR included state managed species, ASMFC 
managed species, and several managed by the federal Councils. These species or 
species complexes, e.g., snapper/grouper or river herring, were deemed the fishes 
that constituted the “important commercial and recreational fisheries” to North 
Carolina. In total, the report covered 35 or more species. The number did change on 
occasion if we pulled a species considered particularly valuable to North Carolina 
out of a multi-species plan like Snapper/Grouper to provide a stand-alone status, 
e.g., black sea bass south of Cape Hatteras and gag (grouper). 
 

The definitions and format of the report changed in the early years but 
ultimately provided a summary of each stock and its status:  viable, recovering, 
concern, depleted/overfished, unknown. The last status category simply meant that 
DMF did not have enough species data in order to reasonably make a determination 
of the North Carolina status of that species. One of the policies that I helped to 
implement, and maintained through my tenure at DMF as Fisheries Director, was 
that a stock could not be moved from a status-known category, i.e., viable, 
recovering, concern, or depleted/overfished, to the unknown category. My goal was 
to ultimately have no stocks whose status was unknown.   

 
The SSR was a dynamic and important document for DMF. The report 

provided the public not only with the status of their coastal fish stocks, but also 
with the information DMF used to determine the stock status. It provided the MFC 
with a report card on stock management, and was used in the early implementation 
of the FRA to identify candidate species for FMP development. The SSR was also 
provided to the legislature so that body could assess the State’s progress in 
achieving a sustainable harvest for public trust fish stocks.   

 
The format of the report was user-friendly and provided a strictly adhered-to 

1-page summary of the status of each stock. In each summary we included the 
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following:  (1) the 10-year average commercial and recreational landings data 
compared to the most recent year, (2) the 10-year average recruitment estimates 
and most recent year, (3) the 10-year average recreational citation data and most 
recent year, (4) the maximum historical age and current maximum age for the 
stock, (5) stock habitat preferences and concerns, and (6) stock assessment findings 
on overfished and overfishing status of the stock, if available. 

 
DMF’s original intent in preparing the SSR was to provide a snapshot 

summary of the status of managed species, including all the data we used to arrive 
at our declared status for each species. At that time, there was a particular interest 
in transparency in government and I, along with my colleagues, felt this provided 
the public with everything they needed to at least understand why we came up with 
the status we did. Assignments of stock status, and especially stock status changes, 
had to be defendable based on objective data.   

 
The SSR had impacts for management, was distributed widely, and piqued 

interest with the local media in North Carolina. Consequently, we felt that a 
rigorous review by the BRT, and later an additional review by the Management 
Review Team (“MRT”), was the best management practice to ensure we had 
internal agreement on the status of each fishery. Once approved by staff, the SSR 
was taken to the Director for review and final approval. I presented the annual SSR 
to the MFC for many years until becoming the Director, and always felt very 
comfortable relaying the DMF opinions on these fisheries following such a thorough 
agency review of the data.   
 
 DMF issued an annual SSR in this format for the years 1998-2105. I was no 
longer Fisheries Director when the 2016 SSR was issued, but immediately noticed a 
few things had changed. For example, the historic and current maximum age of 
each species, a bell weather for stock health, had been removed from the data 
supporting the SSR. I was unable to determine why this puzzling change was made, 
and was even more surprised when a few years later, DMF abandoned the entire 
SSR for a new “annual stock status assessment” approach.   
 
 Under the newest report format, instead of the 35 or so species the State once 
believed were critical to our commercial and recreational fisheries, DMF suddenly 
lays claim to managing only 13 fish stocks. Gone from the report are American 
shad, Atlantic croaker, spot, and weakfish—species that helped to lay the 
foundation for the culture and heritage of fishing in North Carolina. Those species, 
along with summer flounder, bluefish, cobia, black seabass north of Cape Hatteras, 
spiny dogfish, scup, hickory shad, black drum, Atlantic menhaden, American eel, 
and the endangered Atlantic sturgeon are, as interjurisdictionally managed species, 
suddenly treated differently, and if the public seeks status information on those 
species, DMF provides only a brief summary and a link to the ASMFC. Likewise, 
king mackerel, Spanish mackerel, the snapper-grouper complex, dolphin, and 
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wahoo—all of which are extremely valuable commercial and recreational fisheries 
for North Carolina, but managed under the federal Councils—have likewise been 
removed from the annual report in deference to a summary and a link to the 
interjurisdictional agency. 
 

The new report is 724 pages and is entitled “Fishery Management Plan 
Review” (“Review”). In my review of this new report, I found little value comparable 
to the simplicity and clarity of the original SSRs. The Review states that the 13 
state-managed plans are updated annually but the interjurisdictional FMP “does 
not require annual updates.” In terms of stock status, the Review only provides a 
species “status” in terms of its being overfished or undergoing overfishing, based on 
a stock assessment (those same assessments that contain the multiple issues and 
shortcomings outlined previously in this report in section III.B.). Gone are the 
expert opinions and common sense of DMF staff to list species as “concern” to flag 
them for closer review, when they see declining trends in landings, abundance 
indices, or age structure. The summary takeaway from the Review as to the stock 
status of the 13 stocks the State claims to manage is the following: 

 
• Bay scallop – unknown; 
• Blue crab – overfished and overfishing; 
• Eastern oyster – unknown;  
• Estuarine striped bass – overfished and overfishing; 
• Hard clam – unknown; 
• Kingfishes – unknown; 
• Red drum – not overfishing, overfished undetermined; 
• River herring – overfished; 
• Sheepshead – unknown; 
• Shrimp – unknown; 
• Southern flounder – overfished and overfishing; 
• Spotted seatrout – overfishing; and 
• Striped mullet – overfished and overfishing. 

 
In short, the information provided to the professional fisheries scientist—

much less the general public—is not very helpful except to drive home the point 
that our public trust fisheries resources need tremendous help, and deferring to the 
North Carolina management “experts” isn’t working. To that point, of the 13 species 
designated as state-managed, the stock status is “unknown” for 6 of the 13 (46%), 
“overfished with/or without overfishing” for another 6 of the 13 (46%), and “no 
overfishing, but unknown if overfished” for 1 species (8%). That is not a good report 
card.  
 

Responsibility for all other species once listed in the Review has tacitly, if not 
explicitly, been turned over to either the ASMFC or the federal Councils, depending 
on the species. Unfortunately, as noted earlier in section III.B.2., the ASMFC has no 
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better track record on managing our shared fish stocks than North Carolina has in 
trying to manage those few species for which the State now claims responsibility. 
Citizen  concerns raised about the stock status of species not a member of the 13 
“elite” species claimed by DMF, e.g., spot, Atlantic croaker and weakfish, are 
answered by DMF with a shrug and a point to the ASMFC, or a claim that species 
management is being handled just fine under ASMFC requirements. As discussed 
throughout this report, that claim is simply not substantiated by the facts.  

 
Early in the FMP development process we—and by that I mean myself and 

my colleagues at DMF—recognized that species like red drum and river herring 
were too important to North Carolina citizens for DMF to defer to ASMFC if we it 
was our professional judgment that we had a stock problem in a coastwide species 
that needed to be addressed. The result was the moratorium on river herring 
harvest (even though it was too little too late), the red drum FMP that has at least 
ended overfishing, and a spotted seatrout FMP that has at least prevented the stock 
from collapsing from overfishing. The FRA clearly states that fisheries of 
importance to North Carolinians for recreational or commercial use should be 
managed under the FRA, but DMF ignores that directive.   
 

The take-home point is that the majority of species found in the annual DMF 
Review are collapsed, overfished, and/or exhibiting overfishing. Some species are 
managed by North Carolina alone and others fall under the auspices of ASMFC 
management, to which the State now defers management. Virtually all of these 
species are important components of North Carolina’s commercial and recreational 
fisheries, and are in need of help to keep them safe from injury, harm or 
destruction. DMF, and the State, have failed to understand or comply with their 
management mission under the FRA, and they have failed miserably. 
 
 

4. The Plight of Public Trust Fish Stocks Under State 
Management 

 
 In this section I discuss the recent North Carolina management history of, 
and long-term stock management implications for, the following species of coastal 
fishes historically important to citizens harvesting fish for personal, not-for-profit 
use:  Atlantic croaker, blue crab, Eastern oyster, red drum, river herring, Southern 
flounder, spot, spotted seatrout, striped bass and weakfish. While that list does not 
encompass all public trust fish stocks that are historically important to North 
Carolinians to harvest of personal, not-for-profit use, e.g., hard clam, it does include 
a variety of such species that have varied in management treatment by the State, 
and thereby in resultant stock abundances and availability to citizens for that 
historic, personal use of a common resource. 
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a. Atlantic Croaker (Micropogonias undulatus) 
 

i. Management Actions 
 
The statutory directive found in N.C. Gen. Stat. § 113-182.1(b) is that the 

State is to prepare FMPs for all “commercially or recreationally significant species.” 
However, like the spot and weakfish stocks discussed below, the State has chosen to 
relegate North Carolina Atlantic croaker management to oversight under an 
interjurisdictional plan prepared by the ASMFC. North Carolina is a member state 
of the ASMFC. The ASMFC 2017 Atlantic croaker stock assessment (data through 
2014) was the last assessment for Atlantic croaker, and was judged unusable to 
determine coastwide Atlantic croaker stock status, i.e., to judge whether overfished 
or whether overfishing is occurring. 

 
Under the ASMFC plan management of Atlantic croaker, there has 

traditionally been no recreational minimum size limit or bag limit. Similarly, there 
is no commercial minimum size limit, trip limit, or quota. The ASMFC plan does 
require member states to use BRDs or similar means to reduce shrimp trawl 
juvenile finfish bycatch by 50%, and North Carolina required those devices to be 
implemented in the estuarine shrimp trawl fishery between 1992–1996.  

 
Because the 2017 ASMFC stock assessment was not approved for 

management, the ASMFC voted to approve the so-called “traffic light” management 
approach, and despite agency findings of “significant decreases in commercial 
harvest” and conflicting signals in other key variables, ASMFC implemented only a 
50-fish recreational bag limit and a 1% reduction in commercial harvest. The 
impacts of those minimal requirements are essentially status quo. North Carolina 
could have required additional management protections for Atlantic croaker by 
creating and implementing a state-specific Atlantic croaker FMP, as it has done for 
other North Carolina species also managed under ASMFC plans, but has 
intentionally chosen not to do so. Instead, North Carolina only implements for 
Atlantic croaker the very minimal protections required by ASMFC. 

 
 

ii. Discussion 
 
Like blue crab, Eastern oyster, river herring, Southern flounder, spot, striped 

bass and weakfish, management of Atlantic croaker by the State has been an 
abysmal failure. As the life history data indicate, the Atlantic croaker stock in 
North Carolina is age-truncated with fewer larger and older females that are 
critical for maintaining viable population egg production. Further, the majority of 
fishes lost to directed fishing mortality are juvenile fish that have never spawned. 
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Similarly, the landings data show a collapsed commercial and a severely 
declining recreational fishery in North Carolina. Both the economic commercial 
value (dockside price) and recreational interest in catching Atlantic croaker are 
high, indicating that demand of that species far exceeds supply, i.e., that Atlantic 
croaker are greatly lacking in abundance in North Carolina for citizen usage.   

      
The vast majority of Atlantic croaker mortality in North Carolina (actual 

data are unavailable because the State has chosen to largely disregard this source 
of species mortality) is mortality of juvenile fish harvested as estuarine shrimp 
trawl bycatch. As a result, few fish in North Carolina are allowed to grow to the size 
and age comprising 100% maturity, or to spawn. Moreover, Atlantic croaker 
mortality in North Carolina shrimp trawls is, at best, only partially accounted for 
by the ASMFC Atlantic croaker FMP, because shrimp trawl mortality estimates 
under that plan are based upon bycatch from the entire South Atlantic shrimp 
trawl fishery, which is primarily an ocean fishery in all other states, but in North 
Carolina alone is primarily an estuarine fishery allowed to occur in the Atlantic 
croaker nursery grounds.  

      
As set forth in my Appendix 1 “Species Profiles,” DMF data indicate that the 

combined North Carolina recreational and commercial harvest of Atlantic croaker 
in 2021 was less than 1.5 million individual fish. Since 2003, total coastwide 
landings have declined from 65.9 million pounds to 2.8 million pounds in 2022, a 
95.8% decline and representative of a collapsed fishery. By contrast, shrimp trawl 
bycatch of Atlantic croaker in North Carolina estuaries greatly exceeds all known, 
coastwide, commercial and recreational landings of Atlantic croaker combined.  

 
During 2013 and 2014 DMF estuarine shrimp trawl fishery bycatch 

characterization studies estimated from on-board observation that 
approximately 350 million Atlantic croaker were harvested by North Carolina 
estuarine shrimp trawlers as bycatch in each of those 2 years alone. Though these 
data are from 2 specific years, there is no objective reason to believe that the degree 
of resource wastage represented by the data from these 2 years is aberrant in any 
way. Juvenile Atlantic croaker harvested in shrimp trawls are discarded dead or 
dying, and it is likely that few, if any, survive shrimp trawl entrainment. It is clear 
that the vast majority of these fish are unable to fulfill their normal ecosystem 
function in the food web as forage or predator species. In fact, Atlantic croaker are 
the most abundant species taken in the shrimp trawl fishery, including shrimp.      

      
Both Atlantic croaker indices of abundance discussed in the Appendix 1 

“Species Profiles” are inconsistent with the State’s claim that BRDs in shrimp 
trawls have reduced bycatch by 50% or greater. Over the past 5 years, this problem 
has been brought to the State’s attention through 2 NCWF petitions for rulemaking 
and in consideration of the most recent N.C. Shrimp FMP plan amendment; yet no 
action has been taken to address juvenile finfish bycatch mortality as the primary 
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source of mortality for the collapsed North Carolina Atlantic croaker fishery. It is 
important to note here that the coastwide collapse of both Atlantic croaker and spot 
may hinge on the losses in the North Carolina estuarine shrimp trawl fishery. The 
Pamlico and surrounding North Carolina sounds have long been a critical producer 
of many fishes for the south and mid-Atlantic states. 

      
There are many reasons why the State’s tolerance of estuarine shrimp trawls 

as the longstanding and continuing primary source of Atlantic croaker mortality is 
bad management policy, if not unconscionable. State management agencies 
acknowledge that the majority of removals of Atlantic croaker come from shrimp 
trawl fishery discards but maintain that the Atlantic croaker taken in estuarine 
shrimp trawls are small juveniles that would likely succumb to natural mortality 
even in the absence of shrimp trawls. Yet natural mortality—in large part, juvenile 
Atlantic croaker and other species eaten by other fish—fuels the ecosystem, while 
bycatch from shrimp trawls benefit only an opportunistic few species, such as 
sharks, seabirds or blue crab. Further, the modal size of Atlantic croaker observed 
in these studies as taken in shrimp trawls was 140 mm total length (“TL”) 
(approximately 5.5 inches TL). Atlantic croaker up to 260 mm TL (10.2 inches) were 
also observed. These sizes are harvested by commercial and recreational fishermen, 
meaning that in terms of size there is significant overlap between Atlantic croaker 
killed in shrimp trawls and those harvested by both recreational and commercial 
fishermen for food fish.  

           
State management agencies also maintain that juvenile Atlantic croaker 

bycatch is relatively negligible because of the state BRD requirements since the 
1990s, and further improvements to BRDs implemented in 2019–2020. But the 
State’s reliance on BRDs to reduce estuarine shrimp trawl bycatch by 50% is 
misplaced at best, for several reasons, as thoroughly discussed in section III.B.1.a., 
above.  

 
First, if BRDs had actually achieved the 50% reduction required by ASMFC, 

one would expect to see a measurable increase in Atlantic croaker abundance, as 
borne out by improved commercial and recreational landings and independent 
abundance indices, since BRDs were required in North Carolina in 1992–1996. No 
such response is detectable in the available data, and BRDs actually seem to 
function more as trawl efficiency devices at the tow level.  

 
Second, the state data showing that BRDs comparatively reduced shrimp 

trawl bycatch are based only on “tow-level” data—that is, the state studies only 
show that in side-by-side trawl tows the BRDs reduced juvenile finfish bycatch by 
50% from control net tows. However, those studies have no proven relevance to 
resource savings at the population level. State management agencies have never 
performed studies to estimate the impacts of BRDs on North Carolina estuarine 
populations of Atlantic croaker, or on the population abundances of other bycatch 
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species. Objectively, the data taken as a whole suggest that BRDs provide no 
measurable reduction in juvenile Atlantic croaker mortality for North Carolina. In 
point of fact, the State maintains adamantly that existing tow-level data showing 
ratios of pounds of juvenile finfish harvested to pounds of shrimp harvested, even on 
average from various locations, are useless for management purposes because the 
numbers are tow-specific and cannot be extrapolated to a wider area or to overall 
finfish populations. If that is true, then by the same token, observed BRD bycatch 
reductions are also tow specific, and cannot be extrapolated to a wider area or to 
overall finfish populations. 

 
 

b. Blue Crab (Callinectes sapidus) 
 

i. Management Actions 
 
The “N.C. Blue Crab FMP” provides all management authority for this 

species in North Carolina. Blue crab is North Carolina’s most valuable commercial 
fishery, and it was the concerns by commercial fishermen over entry by out-of-state 
fishermen into the State’s blue crab fishery that in large part prompted the FRA.  
Under that legislation, an FMP for blue crab was required by the General Assembly 
to be the first plan to be developed by state coastal fisheries management agencies. 
First and foremost, North Carolina blue crab, like shrimp, are managed by the 
State exclusively as a commercial fishery, and the citizen blue crab fishery for 
personal, not-for-profit use is, at best, an afterthought. 

 
The original blue crab plan was developed under significant concerns over the 

rising harvest rates and the amount of effort in the blue crab commercial fishery. 
Unfortunately, the original plan failed to address those concerns, especially with 
regard to the unique situation in North Carolina, which has no limit on the number 
of crab pots that may be fished by each commercial licensee. It is interesting to note 
that the MFC has on several occasions considered implementing a commercial blue 
crab pot limit, but under pressure from the commercial fishing industry has 
consistently rejected any such limit. Subsequent amendments to the original blue 
crab FMP have followed the lead of the original plan, and thus have taken very 
little substantive action to further restrict commercial harvest of that species.   

 
The most recent blue crab stock assessment—which fails to take into account 

recreational harvest, commercial harvest not sold, and discards in multiple other 
commercial fisheries, including shrimp trawl bycatch—indicates the stock is 
overfished and that stock overfishing is occurring. In 1998, with no trip limit, 
minimum size limit, and no pot limit, commercial fishermen landed 60.4 million 
pounds of blue crab. At the time of the approval of Amendment 1 to the blue crab 
FMP in December 2004, commercial landings had declined to 32.6 million pounds, a 
nearly 50% decline in the State’s commercially most valuable fishery. Yet the 



39 

amendment took no substantive action to address overharvest or to control 
commercial effort.  

 
Amendment 2 to the blue crab FMP was approved in November 2013, at a 

time when annual blue crab landings had fallen to 21.4 million pounds. This 65% 
decline in landings was again met with the adoption of a plan containing no 
quantitative reductions in commercial effort or gear.  

 
In 2020, Amendment 3 to the blue crab FMP was approved, at a time when 

landings had declined to 13.1 million pounds—a 79% decline since the original plan 
was approved in 1998. The most current commercial landings of blue crab, reported 
for 2022, was 9.1 million pounds, the lowest harvest on record. 

 
Unfortunately, blue crab FMP Amendment 3 continues to nibble around the 

edges of proper management. The most recent DMF estimate of the number of 
commercial crab pots fished in North Carolina calculates that an astounding 16.4 
million crab pots were fished in 2015. Even more baffling in light of that estimate, 
Amendment 3 contains no harvest limits or gear reductions for the commercial 
fishery. 

 
As noted above, the North Carolina blue crab stock is managed as a 

commercial fishery only, and consequently the State collects and maintains no data 
on citizen harvest of blue crab for personal, not-for profit use. Nevertheless, it is 
clear that the blue crab resource has historically been widely availed by the public 
for personal consumption. Currently, there are anecdotal reports that North 
Carolina citizen harvesters often find no blue crabs to harvest because stock 
abundance levels have been allowed to fall so low under management by the State. 

 
 

ii. Discussion 
 
The collapsing North Carolina blue crab fishery is a textbook failure of 

fisheries management. It is difficult to reconcile the lack of management actions 
taken by the State over decades given the declining landings of blue crab and the 
economic value of the commercial fishery. That inaction, and the resultant resource 
decline, has resulted in significant economic harm in terms of loss of infrastructure 
and support functions for the commercial crab fishery, such as crab picking and 
processing facilities.  

 
A review of the current FMP for blue crab (Amendment 3) reveals a litany of 

regulations:  a 5-inch minimum size limit, no size limit on peelers, no dark sponge 
(the most reproductively active stage of females) harvest in April, a 5% culling 
tolerance (5% of crabs harvested can be in violation), a disallowance of crab dredges 
(<1% of fishery), limits on bycatch in oyster dredges (<1% of fishery), a prohibition 
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of crab trawls in areas closed to shrimp trawls, and a closure of the fishery for lost 
pot pickup at various times in various regions. However, the current rules do 
absolutely nothing to address overcapacity and overharvest/overfishing in the 
commercial blue crab fishery. The plan also concludes that current crab spawning 
sanctuary areas are “largely ineffective,” but nevertheless increases their total size, 
with no way to determine if this action has any benefit.   

 
Amendment 3 contains no pot limits or trip limits for 11 months of the year. 

The plan does nothing to achieve the goals of the plan in a science-based, 
quantitative way. It is interesting to note that DMF’s blue crab stock assessment 
concludes that only a 2% reduction in commercial harvest is necessary to end 
overfishing, and thereby presumably rebuild the North Carolina blue crab stock. 
However, in making that determination, DMF appears to be seeking to achieve the 
threshold SSB, and not the target SSB, for blue crab. According to the DMF stock 
assessment, the current North Carolina SSB estimate is 50 million crabs, with a 
threshold SSB of 64 million crabs being the only benchmark referenced in the issue 
paper on rebuilding the population. It is not conceivable, nor biologically possible, 
that a population that has declined as significantly as blue crab and currently 
produces less than 80% of historic high landings only requires a 2% harvest 
reduction to restore the stock to long-term viability or sustainable harvest in any 
reasonable time period.   

 
The management history of North Carolina blue crab illustrates an 

additional reason that public trust fisheries management has so widely failed in 
North Carolina:  undue influence by the commercial fishing industry, the very 
entity being regulated by the State in coastal fisheries management as the primary 
source of fishing mortality for most managed fish stocks. That undue influence is 
illustrated by state blue crab management in several ways. Blue crab is a common 
pool, public natural resource owned by all citizens. Yet it has always been managed 
by the State not just primarily, but exclusively, as a commercial fishery, with 
virtually zero consideration given to citizen, not-for-profit harvest of blue crab. 
Public access to harvestable coastal fish stocks is almost always a direct function of 
stock abundance, and the State’s allowance of commercial overharvest of blue crab 
has reduced its abundance to historic lows.  

 
Moreover, the North Carolina commercial fishing industry has routinely 

opposed every effort proposed to reduce commercial effort and/or harvest in the blue 
crab fishery, and the commercial industry has fully gotten its wish in recommended 
and implemented management measures for blue crab. That is in no small part 
because North Carolina coastal fishing regulations are implemented by a 9-member 
Commission that has 3 seats—a full one third of the MFC—occupied by persons 
holding a financial interest in the commercial fishing industry, although 
commercial fishermen—including all commercial licensees—make up only 6,100 of 
some 10.7 million citizens of North Carolina. But the MFC cannot be fully blamed 
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for the undue influence of the commercial fishing industry on coastal fisheries 
management, since DMF is tasked with recommending those management 
measures to the MFC necessary to maintain long-term stock viability, and DMF 
recommendations are as often as not sorely lacking in that regard. Moreover, DMF 
has historically exhibited a bias for resource exploitation rather than for 
precautionary management, as evidenced in DMF’s impassioned, flawed defense of 
the commercial fishing industry in its justification for the continued allowance of 
widespread estuarine shrimp trawling in the “N.C. Shrimp FMP Amendment 2.” 

 
 

c. Red Drum (Sciaenops ocellatus) 
 

i. Management Actions 
 
As previously noted for Atlantic croaker, the statutory directive found in N.C. 

Gen. Stat. § 113-182.1(b) is that the State is to prepare FMPs for all “commercially 
or recreationally significant species.” Like spotted seatrout, but in contrast to the 
State’s plan decisions regarding spot, Atlantic croaker, and weakfish, North 
Carolina has chosen to construct a stand-alone, North Carolina FMP for red drum, 
despite the fact that an ASMFC red drum plan is in place. The reasons for deciding 
to develop a North Carolina FMP for red drum and spotted seatrout, but not for 
spot, Atlantic croaker, and weakfish remains confounding, and in my opinion does 
not serve the public interest, given the fact that spot, Atlantic croaker, and 
weakfish are critical components of our North Carolina fisheries and ecosystem.   

 
Because North Carolina developed a stand-alone red drum FMP, when the 

ASMFC red drum FMP Amendment 2 was subsequently developed, North Carolina 
had already taken the necessary actions to comply with that new ASMFC plan.  
Under the ASMFC-compliant North Carolina plan, the harvest or possession of red 
drum less than 18 inches or greater than 27 inches in length is prohibited for all 
fishermen, commercial and recreational. The commercial red drum fishery is 
managed by a commercial cap of 250,000 pounds and a 7-fish bycatch allowance for 
red drum measuring 18 to 27 inches TL. Red drum bycatch cannot make up more 
than 50% of the commercial catch in a single trip. Any harvest over the cap at the 
conclusion of the fishing year must be deducted from the following year’s 250,000-
pound quota. The recreational fishery operates under a 1-fish bag limit for fish 18 to 
27 inches TL. Circle hooks are required to reduce discard mortality of adult fish in 
the catch-and-release fishery that occurs on the spawning grounds in late summer.    

 
 

ii. Discussion 
 
Limited life history data from the North Carolina adult red drum stock 

suggests that there are now more older fish in the red drum population than were 
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present a decade ago, and that age structure truncation is no longer as severe as it 
was before the harvest slot-limit was implemented to fully protect the adult 
spawning stock. However, red drum are very long-lived (maximum age 56, as noted 
in its Appendix 1 species profile) and it will require additional time to fully expand 
the stock’s age structure to its full potential.   

 
Under the current red drum FMP, North Carolina red drum harvest is 

constrained by a 1-fish recreational bag limit and the annual commercial harvest 
cap and 7-fish daily possession limit. Additionally, the FMP contains measures 
intended to reduce commercial discard mortality of red drum in gillnets by 
requiring attendance of small mesh gillnets in areas within 200 yards of the 
shoreline. The aforementioned circle hook requirement for the adult red drum 
recreational fishery may also be bearing fruit. However, it is clear from anecdotal 
evidence that the 7-fish commercial possession limit promotes “high grading,” 
especially in colder weather, when wintering estuarine schools of red drum may be 
encircled by strike netters, and then “graded” to retain the 7 “biggest” (heaviest) 
legal-sized fish, with the remainder being discarded, often dead or dying. This is a 
management problem that requires a management solution, but has so far been 
ignored by the State.  

 
While current red drum indices of abundance are either questionable in 

terms of their utility or show little trend, the most recent red drum stock 
assessment indicates that the plan objectives are being met and that the stock is 
recovering. Unfortunately, this is the only North Carolina finfish fishery historically 
important for citizen harvest for personal, not-for-profit use for which the State can 
make that claim. But while the difference in state management approach for this 
species is evident, the reasons for that different approach are not. The management 
strategies currently in place for rebuilding red drum are consistent with fisheries 
best management practices, and were selected to rebuild this important stock—
which, incidentally is the official North Carolina “state saltwater fish”—rather than 
to ensure continued harvest exploitation. In stark contrast, the management 
measures implemented by the State for North Carolina Atlantic croaker, blue crab, 
Eastern oyster, river herring, Southern flounder, spot, spotted seatrout, striped 
bass, and weakfish—whose managements are examined in this report—as well as 
others, fail the same litmus test.  

 
It is my opinion that the management of red drum provides clear and direct 

evidence that the State knows what needs to be done to successfully protect and 
manage a species, but more often than not fails to do so for political and/or economic 
reasons. The result, predictably, is a multi-species, textbook case of the “tragedy of 
the commons.”   
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d. Southern flounder (Paralichthys lethostigma) 
 

i. Management Actions 
 
In recent history, Southern flounder has been the State’s most valuable 

commercial finfish fishery. The “N. C. Southern Flounder FMP” and its 
amendments provide the only management authority for this species in North 
Carolina.   

 
The original state Southern flounder FMP was approved by the MFC in 2006. 

The stock assessment that accompanied the plan found that the stock was 
overfished and that overfishing of the stock was occurring. Therefore, the goal of the 
original FMP was to end overfishing and rebuild the overfished stock in a timely 
manner. To achieve this goal, DMF found that a 30% reduction in harvest was 
necessary, and recommended management measures that were projected to achieve 
such reductions in both the commercial and recreational fisheries. The MFC 
adopted the recommended recreational size and bag limits, but intentionally 
adopted commercial harvest restrictions that were projected by DMF to fall far 
short of achieving the harvest reductions necessary to rebuild the spawning stock. 

 
During the deliberations over implementation of that plan, the MFC chair 

indicated that he just “had to hope” the DMF science was wrong because “they could 
not impose such impactful regulations on the North Carolina commercial fishery.” 
The harvest reductions approved by the MFC did little to reduce overall harvest, 
and commercial landings increased over the next few years. While amendments to 
FMPs are by statute required every 5 years, the first amendment to the original, 
2005 “N.C. Southern Flounder FMP” was not developed and approved until 2013. 
An interim management supplement was developed in 2011 because the then-most 
recent stock assessment indicated that Southern flounder remained overfished and 
overfishing was still occurring. However, only the recreational fishery was 
addressed in the supplement, which imposed further harvest restrictions upon the 
average citizen, while not even considering additional harvest restrictions for 
commercial fishermen.   

 
Amendment 1 to the original Southern flounder FMP was adopted in 2013 to 

address the continued overfished and overfishing situation based on the then-most 
recent stock assessment. Under Amendment 1, the Southern flounder recreational 
bag limit was reduced and the minimum size limit was increased to 15 inches. By 
contrast, DMF recommended that the commercial Southern flounder fishery, now 
operating under DMF’s very recently acquired ITP for the protection of sea turtles 
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under the federal ESA, be exempted from any further regulations on the fishery, 
and the MFC concurred.8  

 
At the time, the ITP’s restrictions on commercial gillnet fishermen became a 

hotly contested political issue, largely because of the political clout of the state 
commercial fishing industry. In any case, the reduction in the amount of gear 
allowed under the ITP did not result in the reduction in commercial harvest 
projected by DMF under Amendment 1 rules—largely because of overcapacity in the 
Southern flounder commercial fishery—and thus did not result in the harvest 
reductions necessary to end overfishing and rebuild the stock.   

 
An updated stock assessment in 2015 showed that under a decade of the 

State’s “best management,” the condition of the Southern flounder stock had 
actually worsened. Southern flounder management at that time was further 
complicated by a controversial decision by state coastal fisheries management 
agencies to reject the findings of the most current stock assessment based on the 
possibility that North Carolina Southern flounder abundance, as a likely interstate 
stock, was controlled by seasonal fish emigration rather than by overfishing. 

 
Nevertheless, DMF did make efforts in 2015 to address the stock’s now dire 

condition under a new management supplement approved by the MFC and intended 
to address continued commercial overfishing of the stock. However, the North 
Carolina Fisheries Association, the commercial fishing industry trade lobby 
organization, filed suit to halt imposition of the new rules on procedural grounds, 
and the Carteret County Superior Court enjoined the implementation of any new 
regulations until a full FMP amendment was developed, thus preserving the status 
quo and resulting in further stock depletion for a period of ensuing years. 

 
The most recent Southern flounder stock assessment in 2019 assessed the 

stock through 2017 and was the basis for Amendment 2 to the N.C. Southern 
Flounder FMP in 2019. The results of the updated stock assessment, which now 
included data from all states from North Carolina to Florida, indicated the stock 
was severely overfished and overfishing was still occurring. Because of state 
fisheries management inaction and failure to implement quantifiable reduction 
measures from 2006 to 2019, the stock assessment indicated that overfishing was 
still occurring and the stock was in far worse condition, now requiring a 72% North 

 
8  As previously discussed, the ITP was the ultimate result of the State’s 
settlement of the Beasley lawsuit brought against DMF in federal court for violating 
the ESA by allowing commercial gillnet fishermen to unlawfully take unpermitted 
sea turtles in the Southern flounder large mesh gillnet fishery. The settlement 
management requirements, which were incorporated into the ITP, substantially 
reduced gear quantities and times individual fishermen could fish Southern 
flounder large mesh gillnets in state estuarine waters.  
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Carolina total reduction in Southern flounder harvest to rebuild the stock to a 
sustainable level by 2028. To that point, recall that the original harvest reduction, 
never achieved, recommended in the original 2005 FMP to achieve stock 
sustainability was 30%. 

 
Moreover, the 2019 peer-reviewed and approved stock assessment concluded 

that the high fishing mortality rates were “largely a function of the commercial 
fishery operating in North Carolina.” Despite this fact, however, North Carolina—
which has historically been inordinately protective of its commercial fisheries and 
fishermen—has appeared more concerned with commercial fishing regulations in 
other states than with its own commercial fishing restrictions. By comparison to 
North Carolina, the commercial fisheries for Southern flounder in South Carolina, 
Georgia, and Florida are mostly limited to the same daily trip limit as those 
applicable to the recreational fishery. 

 
As it turned out, the N.C. Southern Flounder FMP Amendment 2 was a stop 

gap measure to address overfishing while a more detailed Amendment 3 was being 
developed. Current management measures for Southern flounder are the rules 
established in the 2022 N.C. Southern Flounder FMP Amendment 3. In developing 
those rules in Amendment 3, the State has continued its penchant for protecting the 
commercial fishing industry at the expense of the overall public interest in one of its 
coastal fisheries resources. Specifically, for Amendment 3 DMF chose 2017 as the 
reference period from which to reduce commercial landings beginning in 2019. 
Commercial landings in 2017 (1.4 million pounds) were significantly higher than 
years immediately before and after it, i.e., in 2015, 2016, and 2018, when 
commercial landings of Southern flounder averaged 1.0 million pounds. Selecting 
the highest year of commercial landings as the reference point for harvest 
reductions was both risk prone and inconsistent with the recommendations of the 
Southern flounder stock assessment. As a result of DMF’s choice, the commercial 
Southern flounder harvest quotas for 2019 and 2020 were higher than they should 
have been objectively, and were, respectively, 531,628 pounds and 391,726 pounds. 
These quotas include DMF’s estimate of dead commercial discards for the two years 
as 4,407 pounds. 

 
The stock assessment guiding Amendment 3 stated that a 72% reduction was 

needed beginning in 2019 and continuing until 2028 to meet the 2028 “deadline” for 
rebuilding the Southern flounder stock to a condition of harvest sustainability. The 
State has fully implemented that reduction for public anglers who harvest Southern 
flounder. The recreational fishery has been managed, up until most recently, with 
reduced bag limits and increased size limits. The analysis of these measures in 
terms of harvest reductions showed that they met required reductions. 
Nevertheless, the punitive, current restrictions for the not-for-profit, citizen fishery 
add a very brief open season and a harvest quota. As an aside here, I should note 
that the State, in setting the commercial and recreational fishery quotas, allocates 
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70% of this public, common pool resource to commercial fishermen, and only 30% of 
allowable Southern flounder harvest to citizens who do not hold (and largely, cannot 
obtain) a commercial fishing license.  

 
Inexplicably, the State has ignored its own recommendations repeatedly and 

continues to presently ignore them with respect to its commercial fishing industry. 
First, for 2019, DMF recommended and MFC approved only reducing commercial 
harvest by 62% (rather than the recommended 72%) for “economic reasons,” i.e., 
potential hardship to commercial fishermen. Second, according to DMF trip ticket 
data, 2019 commercial landings of Southern flounder exceeded the 531,628-pound 
quota by 269,172 pounds and by 88,179 pounds in 2020. The combined commercial 
harvest overages for 2019 and 2020 were 357,351 pounds, nearly the annual quota. 
DMF’s math, however, only accounts for an estimated 4,407 pounds of dead 
Southern flounder discards in all commercial fisheries. Based on data available 
from several DMF sources—the N.C. Blue Crab FMP, the Brown (2015) shrimp 
trawl characterization study, and numerous other studies—it is my opinion that 
this bycatch estimate is low by several orders of magnitude, for the reasons 
discussed below.   

 
Initially, DMF has failed to account for Southern flounder discards that occur 

in the estuarine shrimp trawl fishery, with best available data indicating that 
number to be more than 60,000 pounds annually. Further, in its management of the 
Southern flounder commercial harvest quota, DMF fails to adequately account for 
the bycatch of Southern flounder that occurs in multiple, documented fisheries such 
as gillnets, haul seines, trawls, crab trawls and crab pots during the commercial 
closed season, when Southern flounder cannot be landed. In fact, the number one 
bycatch species taken in the crab trawl fishery is known by DMF to be Southern 
flounder. Finally, Southern flounder caught by commercial fishermen who do not 
sell their catches are ignored. As previously discussed, DMF knows from anecdotal 
reports and its own Hadley report (2015) that the harvest of Southern flounder for 
personal use—long not required to be reported under North Carolina law—under 
commercial licenses is substantial. In my experience, Southern flounder, along with 
striped mullet and spot, are the most popular “personal use” targets for these non-
reporting commercial license holders.  

 
Consequently, it is my opinion that the State has failed to properly account 

for the dead discards in the commercial Southern flounder fishery. It is my further 
opinion that the quantity of that unaccounted-for bycatch may well exceed the 
directed commercial harvest quota for Southern flounder. As a result, I do not 
believe the State has ended overfishing in the Southern flounder fishery—which 
would put overfishing of that stock having been occurring for 35 consecutive years—
and am equally certain that recovery of the Southern flounder stock to harvest 
sustainability by the year 2028 is impossible, based on my own projections using 
DMF data.    
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ii. Discussion 
 
Undoubtedly, Southern flounder is the “poster child” for state 

mismanagement of a North Carolina finfish species. Like Atlantic croaker, blue 
crab, Eastern oyster, river herring, spot, striped bass and weakfish, management of 
Southern flounder by the State has been an abysmal failure.  

 
The life history data indicate the Southern flounder stock in North Carolina 

is severely age-truncated with few larger and older females that are critical for 
maintaining viable population egg production. Further, most fishes harvested as a 
result of directed commercial and recreational fishing are juvenile, or pre-spawn, 
fish that are heading offshore to spawn for the first time. Finally, despite the 
statutory requirements that overfishing be ended within 2 years and that an 
overfished stock be restored to harvest sustainability within 10 years, the data show 
that Southern flounder have been continually overfished for over 3 decades—a 
result that is almost unfathomable in terms of accepted fisheries management 
practices. In other words, it is clear that the State has long known that what it is 
doing to manage Southern flounder is not working, and has had ample opportunity 
to make significant management changes to alter that path. Despite all this, the 
State has completely failed to do so. 

 
It is my opinion that in the case of Southern flounder, persistent 

management failures due in large part to ignoring the science and managing for the 
immediate economic needs of a tiny segment of the public, i.e., commercial 
fishermen, have resulted in a collapsed fishery that now provides little in the way of 
public benefits. The open harvest season for commercial and recreational fishermen 
is now a few weeks, and the economic impacts have been felt statewide. State 
management actions pertaining to Southern flounder, from the original FMP to 
present, have been neither risk averse nor precautionary under commonly accepted 
fisheries management principles. 

 
Nevertheless, the restorative capacity of North Carolina’s bounty of natural 

resources bounty is remarkable, and there is little doubt that the Southern flounder 
stock is responding to current management measures—by far, the most restrictive 
in the State’s history—by displaying greater abundance. As a result, anecdotal 
reports indicate that fishermen are seeing more Southern flounder, an indication 
that recovery efforts are on the right track. However, as we have seen from the 
recent, second “collapse” of the North Carolina Albemarle Sound/Roanoke river 
striped bass stocks following its recovery since the early 1990s based on substantial 
harvest restrictions, stock management gains are easily lost when conservative, 
responsible management gives way to greed and politics in the form of lax harvest 
restrictions.  
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The latest Southern flounder stock assessment states that overfishing of that 

stock has been occurring since before 1989. Consequently, few—if any—North 
Carolinians have ever seen a truly healthy Southern flounder stock—one that 
exhibits stable or increasing trends in average length and weight, catch per unit 
effort, spawning stock biomass, and juvenile abundance indexes based on historical 
averages, as well as stable age structure that includes representatives of the older 
age classes, and stable or declining trends in fishing mortality. For the reasons 
previously discussed, it is my opinion that state management of the Southern 
flounder stock under current measures will fail to attain target biomass or other 
stock viability benchmarks by the 2028 statutory deadline, and in fact, may never 
attain them.  

 
Trustee resource management should never be based on popularity, and it is 

my opinion that despite the public outcry (especially from the commercial fishing 
industry) that would result from more restrictive harvest management measures for 
Southern flounder—perhaps even a harvest moratorium with bycatch 
accountability measures—such action is warranted in the case of a public trust 
stock that has been overfished for over 35 years as a result of state management 
failures.  

 
 

e. Spot (Leiostomus xanthurus) 
 

i. Management Actions 
 
Again, the statutory directive found in N.C. Gen. Stat. § 113-182.1(b) is that 

the State is to prepare Fishery Management Plans (“FMPs”) for all “commercially or 
recreationally significant species.” Spot have historically been a backbone of North 
Carolina’s inshore commercial and recreational fisheries, with an especially rich 
cultural heritage in the latter fishery. However, like Atlantic croaker and weakfish, 
the State has chosen to relegate state spot management to oversight under an 
ASMFC interjurisdictional plan, without a separate North Carolina, “stand-alone” 
plan.  

 
The ASMFC 2017 spot stock assessment (data through 2014) was the last 

assessment for spot, and was judged unusable to determine coastwide spot stock 
status, i.e., to judge whether spot are overfished or whether overfishing of spot is 
occurring. Under the ASMFC plan, management of spot there has traditionally 
been that there is no recreational minimum size limit or bag limit. Similarly, there 
is no commercial minimum size limit, trip limit or quota. The ASMFC plan does 
require member states to use BRDs or similar means to reduce shrimp trawl 
juvenile finfish bycatch by 50%, and North Carolina required those devices to be 
implemented in the estuarine shrimp trawl fishery between 1992 and 1996.  
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Because the 2017 ASMFC spot stock assessment was not approved for 

management usage, the ASMFC voted to approve the so-called “traffic light” 
management approach, despite its findings for spot of “significant decreases in 
commercial harvest and juvenile abundance, slight decreases in harvest from the 
recreational sector, and slight increases in adult abundance” coastwide. Under that 
approach, the ASMFC implemented only a 50-fish recreational bag limit and a 1% 
reduction in commercial harvest. The impacts of those minimal requirements are 
essentially status quo. North Carolina could have required additional management 
protections for spot by creating and implementing a state-specific spot FMP, as it 
has done for other species also managed under ASMFC plans, but has intentionally 
chosen not to do so. Instead, North Carolina only implements for spot the very 
minimal protections required by ASMFC. 

 
 

ii. Discussion 
 
Like Atlantic croaker, blue crab, Eastern oyster, river herring, Southern 

flounder, striped bass and weakfish, management of spot by the State is another 
management failure. As the life history data indicate, the spot stock in North 
Carolina is age-truncated with relatively few of the larger and older females that 
are critical for maintaining viable population egg production. Further, most fishes 
lost to directed fishing mortality from commercial and recreational fishermen are 
juvenile fish that have never spawned. Similarly, the landings data show both 
collapsed commercial and recreational spot fisheries in North Carolina. Both the 
economic commercial value (dockside price) and recreational interest in catching 
spot are high, indicating that, like Atlantic croaker, demand for spot far exceeds 
supply, i.e., that North Carolina spot are greatly lacking in abundance for citizen 
usage. 

      
The vast majority of spot harvest in North Carolina—actual data are 

unavailable because the State has chosen to largely disregard this source of species 
mortality—is juvenile fish harvested as estuarine shrimp trawl bycatch. As a result, 
few fish in North Carolina are allowed to grow to the size and age comprising 100% 
maturity. Moreover, spot mortality in North Carolina shrimp trawls is, at best, only 
partially accounted for by the ASMFC spot FMP, because shrimp trawl mortality 
estimates under that plan are based upon bycatch from the entire South Atlantic 
shrimp trawl fishery, which is primarily an ocean fishery in all other states, but in 
North Carolina alone, is primarily an estuarine fishery that is allowed to occur in 
the spot nursery grounds.  

 
As set forth in the spot species profile in Appendix 1, DMF data indicate that 

the combined recreational and commercial harvest of spot in 2021 was less than 3 
million individual fish. By contrast, shrimp trawl bycatch of spot in North Carolina 
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estuaries greatly exceeds all known, coastwide, commercial and recreational 
landings of spot combined. The 2021 coastwide landings of spot were 7.1 million 
pounds. During 2013 and 2014, DMF estuarine shrimp trawl fishery bycatch 
characterization studies estimated from on-board observation that 
approximately 40 and 80 million individual spot, respectively, were harvested by 
North Carolina estuarine shrimp trawlers as bycatch in those 2 years alone. Though 
these data are from 2 specific years, there is no objective reason to believe that the 
degree of resource wastage represented by the data from these 2 years is atypical in 
any way. Juvenile spot harvested in shrimp trawls are discarded dead or dying, and 
it is likely that few, if any, survive shrimp trawl entrainment. It is clear that the 
vast majority of these fish are unable to fulfill their normal ecosystem function in 
the food web as forage or predator species.      

 
Both spot indices of abundance discussed in the spot species profile in 

Appendix 1 are inconsistent with the State’s claim that BRDs in shrimp trawls have 
reduced bycatch by 50% or greater. Logically, a 50% reduction in the hundreds of 
millions of juvenile fishes lost to shrimp trawl bycatch would result in a measurable 
increase in spot abundance. The abundance indexes are flat or declining since the 
BRD requirement was implemented. Over the past 5 years this problem has been 
brought to the State’s attention through 2 petitions for rulemaking and the most 
recent N.C. Shrimp FMP plan amendment; yet no action has been taken to address 
juvenile finfish bycatch mortality as the primary source of mortality for the 
collapsed North Carolina spot fishery. It is important to note here the likely 
connection between the coastwide collapse of both spot and Atlantic croaker and the 
losses of those species in North Carolina’s estuarine shrimp trawl fishery. The 
Pamlico and surrounding North Carolina sounds have long been a critical producer 
of many fishes for the South and mid-Atlantic states. 

 
There are many reasons why the State’s tolerance of estuarine shrimp trawls 

as the longstanding and continuing primary source of spot mortality is bad 
management policy, at best. State management agencies acknowledge that the 
majority of removals of spot come from shrimp trawl fishery discards, but maintain 
that the spot taken in estuarine shrimp trawls are small juveniles that would likely 
succumb to natural mortality even in the absence of shrimp trawls. Yet natural 
mortality—that is, juvenile spot eaten by other fish—fuels the entire ecosystem, 
while bycatch from shrimp trawls benefit only an opportunistic few species, such as 
sharks, waterbirds or blue crab. Further, the modal size of spot observed in these 
studies as taken in shrimp trawls was 120 mm fork length (“FL”) (4.7 inches, 
approximately 5 inches TL).  Spot up to 190 mm FL (7.5 inches) were common in 
the bycatch. These sizes are harvested by commercial and recreational fishermen, 
meaning that in terms of size there is significant overlap between spot killed in 
shrimp trawls and those harvested by both recreational and commercial fishermen 
for food fish. Moreover, the larger spot observed in the shrimp trawl bycatch 
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characterization studies are sexually mature spawners whose potential spawning 
contribution to the stock is obviously lost.            

 
As is the case for Atlantic croaker, state management agencies also maintain 

that juvenile spot bycatch is currently relatively negligible because of the state BRD 
requirements since the 1990s, and further improvements to BRDs implemented in 
2019–2020. But the State’s reliance on BRDs to reduce estuarine shrimp trawl 
bycatch by 50% is misplaced at best, as discussed for Atlantic croaker, above. The 
arguments set out there refuting the State’s position are equally applicable to the 
North Carolina spot population.  

 
 

f. Spotted seatrout (Cynoscion nebulosus) 
 

i. Management Actions 
 
As previously noted, the DMF and MFC must prepare North Carolina FMPs 

for all “commercially or recreationally significant species.” Contrary to decisions 
made regarding spot, Atlantic croaker, and weakfish, and like red drum, the State 
has chosen to construct a stand-alone FMP for spotted seatrout, despite the fact 
that an FMP by the ASMFC is in place. The State’s reason for deciding to develop a 
North Carolina FMP for spotted seatrout and red drum, but no North Carolina FMP 
for Atlantic croaker, spot and weakfish, remains unjustifiable. More importantly, it 
is not in the best interest of North Carolina citizens, as Atlantic croaker, spot and 
weakfish are critical components of our fisheries and ecosystem.   

 
The ASMFC spotted seatrout FMP only requires member states to implement 

a 12-inch size limit for the species, and no management action in addition to that 
size limit has been taken by the ASMFC in over a decade. The current N.C. Spotted 
Seatrout FMP increased the minimum size limit to 14 inches, reduced the 
recreational bag limit to 4-fish per person per day, and limited the commercial 
fishery to 75 fish per trip. Clearly, because the State adopted spotted seatrout 
management restrictions over and above those contained in the ASMFC spotted 
seatrout plan, North Carolina determined that state management was required to 
maintain this fishery. That makes the State’s management treatment of spot, 
Atlantic croaker and weakfish even more puzzling, given that those North Carolina 
fisheries have collapsed. It is my opinion that had North Carolina simply followed 
the ASMFC spotted seatrout plan, as the State has done for spot, Atlantic croaker, 
and weakfish, the North Carolina spotted seatrout fishery would have collapsed as 
well.   

 
A new stock assessment, completed in late 2022, assessed the North Carolina 

spotted seatrout stock from 1991 through 2019. The current biological reference 
points for spotted seatrout are risk prone as being aimed at low levels of stock 
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abundance. The threshold biomass is a mere 20% of the unfished stock and the 
target biomass is 30%. Current literature indicates biological reference points for 
management this low (i.e., 20%) may be dangerously deficient in terms of long-term 
stock viability. Even with that very low management bar, the most recent stock 
assessment determined that while the North Carolina spotted seatrout stock was 
not overfished, overfishing was occurring. However, the data on which the stock 
assessment is based is 4 years old, and does not take into account greatly increased 
commercial landings.  

 
As is the case with all the stock assessments cited in this report, the results 

from the stock assessment are optimistic, at best, for several reasons. First is the 
very low threshold biomass itself, which as noted is generally considered too low for 
continued stock viability. Second, the stock assessment does not account for spotted 
seatrout landings from fishermen with commercial licenses who do not sell their 
catch. And third, the spotted seatrout stock assessment contains no adequate and 
risk averse estimate of discards of spotted seatrout in all North Carolina 
commercial fisheries that target other species. For example, DMF’s own study found 
that spotted seatrout discard mortality from gillnets was between 66% and 90%, 
and a recent Florida study found spotted seatrout discard mortality rates to vary 
from 10 to 69%. Nevertheless, the discard mortality rate used by DMF in the 
spotted seatrout stock assessment was a mere 30%. 

 
 

ii. Discussion 
 
The 14-inch minimum size limit for spotted seatrout is appropriate and 

should allow many fish to spawn twice prior to harvest. Nevertheless, as the life 
history data indicate, the spotted seatrout stock in North Carolina is age-truncated, 
with relatively few of the larger and older females that are critical for maintaining 
viable population egg production.    

      
Current commercial landings data are concerning. The stock assessment 

being used to manage the fishery in 2024 only looks at the fishery through the year 
2019. During the assessment period, 1991-2019, average commercial landings were 
approximately 289,000 pounds. Average commercial landings since the stock 
assessment (2020–2022) were approximately 622,000 pounds, more than double the 
annual landings average during the stock assessment period. Given the 75-fish 
bycatch allowance limit for commercial fishermen, the increases also call into 
question the adequacy of DMF law enforcement in ensuring adherence to that per-
trip limit. Similar to commercial harvest increases, recreational landings averaged 
1.4 million pounds during the 1991–2019 time period of the stock assessment, and 
have increased to an annual average of 2.4 million pounds since the assessment 
(2020–2022). In the recreational fishery, spotted seatrout releases are highly 
variable by year and range from 112,315 fish in 1998 to over 10 million fish in 2022.    
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The increase in both commercial and recreational harvest is understandable, 

as the State has mismanaged so many other species used as food fish that there are 
increasingly fewer species for any fisherman to target. The increase in spotted 
seatrout commercial harvest is likely a response to the closure of the Southern 
flounder fishery for most of the year. Increased recreational landings may also be 
the result of a shift in recreational effort to spotted seatrout during the closed 
Southern flounder fishery. However, if the State continues to manage this stock by 
relying only on the current stock assessment through 2019—that already indicated 
that spotted seatrout overfishing was occurring—then, the significant, post-stock 
assessment increase in harvest by both the commercial and recreational sectors can 
only have exacerbated the problem. That means that regulations developed and 
adopted to address the condition of spotted seatrout in 2019 will be insufficient, i.e., 
not stringent enough in terms of fishing mortality allowance, to maintain stock 
viability under the current conditions.  

 
The spotted seatrout management situation illustrates two of the major 

failures of North Carolina fisheries management under the FRA, and explains the 
reason that so many stocks are in dire condition, completely lacking long-term 
viability. First, DMF has decided to rely only on peer-approved stock assessment 
determinations of overfishing and overfished stock status for management, even 
though the FRA imposes no such requirement, and such a decision defies standard 
fisheries management practices in others states by ignoring data trends analyses 
and other commonly used means of assessing stock health. Here, the recent, clear 
trend of greatly increased commercial landings should be a warning signal to the 
State, spurring immediate management response. Second, FMPs are typically based 
on data that is stale by the time a plan is implemented, and then the plan is 
essentially “locked in” for a period of 5–7 years, until an FMP update (amendment) 
can be developed and implemented. That means that by the time an amendment is 
put into place, the data upon which management is based is often a decade old. Of 
course, the FMP amendment is still saddled with the problems of the original FMP 
in terms of stock assessment overreliance and stale data. 

 
Moreover, the State’s management approach for the commercial fishery, 

imposing a 75-fish bycatch allowance for commercial fishermen targeting other 
species, is risk prone. A commercial number limit always promotes “high grading,” 
where smaller fish are caught, and then discarded—typically dead or dying—in 
favor of larger fish caught subsequently, in order to maximize the total weight of 
the 75 fish allowed, i.e., to maximize profit. A poundage limit for the commercial 
bycatch fishery would eliminate this problem, but has never been recommended by 
DMF for MFC adoption. 

 
  



54 

g. Weakfish (Cynoscion regalis) 
 

i. Management Actions 
 
The statutory directive found in N.C. Gen. Stat. 113-182.1(b) that the State 

prepare FMPs for all “commercially or recreationally significant species” has been 
repeatedly noted. However, as for North Carolina populations of Atlantic croaker 
and spot, the State has chosen to relegate state weakfish management to oversight 
under an interjurisdictional plan prepared by ASMFC. The ASMFC 2019 weakfish 
stock assessment update (data through 2017) was the last assessment for weakfish, 
and concluded that increasing natural mortality was the cause of decline and was 
the reason for low landings levels. However, it is my opinion that the ASMFC made 
that finding as a means to “balance the books” for weakfish, without supporting 
scientific data, and that agency’s conclusion is unconvincing. Under the current 
ASMFC plan for the management of weakfish, recreational fishermen are limited to 
a coastwide harvest of 1-fish per day, and commercial fishermen are permitted a 
100-pound bycatch allowance of weakfish taken as bycatch in other fisheries.   

 
The ASMFC weakfish management regime since the essential collapse of 

weakfish stocks coastwide in the early 1990s is complex. However, one fact is clear:  
actions taken by ASMFC to date have not rebuilt the population SSB or improved 
the age structure of weakfish. The original impetus of the ASMFC weakfish plan 
was to reduce juvenile weakfish bycatch in south Atlantic shrimp trawls by 
requiring BRDS, which was addressed in weakfish FMP Amendment 3 in 1996. The 
shrimp trawl BRD requirement was ultimately coupled with a flynet closure south 
of Cape Hatteras, N.C.—flynets have historically harvested massive quantities of 
Atlantic croaker and weakfish in their near-shore wintering grounds—to protect 
overwintering weakfish. The thinking was that these two management measures 
would be all that was really needed to rebuild the weakfish stock coastwide. 
However, that rebuilding never occurred.  

 
Currently, weakfish management is an afterthought, both at ASMFC and in 

North Carolina. Interest in rebuilding that stock has waned because the problem, 
purportedly, lies with “uncontrollable” natural mortality. Again, however, ASMFC 
arrived at that conclusion without supporting data. Nevertheless, as a result of that 
finding, nothing has been done through the ASMFC for over a decade in terms of 
additional weakfish management measures. 

 
Based on my history of managing this fishery since 1994, beginning as a 

member of the ASMFC weakfish technical committee, I disagree with the ASMFC 
approach and the North Carolina acceptance of the ASMFC plan for managing 
weakfish in North Carolina. Specifically, weakfish continue as a major component of 
North Carolina estuarine shrimp trawl bycatch that is unassessed and not 
considered by ASMFC in a technically sound way. Further, weakfish bycatch in 



55 

other fisheries, e.g., ocean sink net, flynet, estuarine gillnet and other fisheries, is 
unknown, but anecdotal evidence suggests that it could be substantial. The ASMFC 
Weakfish Technical Committee looked at “notable increases in commercial discards 
that were observed in North Carolina and Virginia in both 2016 and 2017,” but 
concluded that these discards were “not high enough to be a significant concern to 
the resource.” By contrast, the weakfish stock assessment peer-review in 2016 
indicated that unknown bycatch was a first order research need for managing 
weakfish.   

 
 

i. Discussion 
 
The coastwide weakfish stock has collapsed, ASMFC has thrown up its hands 

and declared that the collapse is due to an unexplainable increase in weakfish 
natural mortality, and North Carolina fisheries management agencies apparently 
continue to believe that the right of its citizens to harvest weakfish for personal use 
is not nearly as important as is the privilege to harvest fish for commercial sale. 
This is fisheries management at its worst.  

 
For most managed coastal fish stocks, there are essentially two sources of 

mortality:  natural mortality—predation, disease, environmental events, old age, 
etc.—and fishing mortality. It makes little intuitive sense that a species of fish 
existing at the very low levels of abundance currently observed in weakfish would 
suddenly be subject to a large increase in consumption by an unknown predator. No 
diet analyses of potential predators or direct observations support this theory of 
increased weakfish natural mortality. Instead, it is much more likely that the 
cryptic mortality that has led to the North Carolina and coastwide collapse of 
weakfish is the result of unaccounted-for fishing mortality. 

 
The State continues to allow extensive shrimp trawling in the North Carolina 

estuarine nursery grounds for weakfish, and allows all commercial fisheries to 
operate in the same places and times where weakfish are known to occur under the 
100-pound bycatch rule but discard all excess weakfish taken. Large-scale North 
Carolina commercial fisheries once harvested tens of thousands of pounds of 
weakfish per trip. As a result, it is more likely that it is fishing mortality—bycatch 
discards in the shrimp trawl fishery, discards from all other non-directed 
commercial fisheries, coupled with discards in the recreational fishery—that are as 
much, if not more, to blame for the unexplained increase in weakfish mortality than 
is a theoretical, and scientifically unlikely, increase in weakfish natural mortality.  

 
Consequently, the only sensible management approach for weakfish is the 

precautionary approach, which would both impose appropriate management buffers 
to account for cryptic mortality, and would directly address those known sources of 
high discard mortality for weakfish. If ASMFC will not do so coastwide—and there 
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is absolutely no indication that it will—then it is incumbent upon DMF and the 
MFC to adopt and implement the precautionary approach in a state-specific N.C. 
weakfish FMP in order to rebuild this once abundant fishery, and restore the stock 
to abundance levels whereby citizens can reasonably expect to harvest weakfish for 
personal, not-for-profit use.   
 
 

h. Other species of concern 
 

In addition to the species contained in the Appendix 1 “Species Profiles” 
accompanying this report, the North Carolina fisheries for Eastern oyster, river 
herring and striped bass (estuarine populations) also provide compelling examples 
of concerning management practices and failed North Carolina fisheries 
management policy. Accordingly, each of those species is briefly discussed in this 
section. 

 
 

i. Eastern oyster 
 

The history of state management of the Eastern oyster fishery in North 
Carolina is long and complex, and has been the subject of many books and studies. 
It will only be briefly summarized here. The highest landings of oysters occurred in 
North Carolina in 1902 at 1.8 million bushels. A three-year average high for oysters 
is unavailable, but its lowest landings were reported in 1994 at 34,727 bushels, a 
98% decline from the recorded historic high. Since that lowest level of reported 
landings, North Carolina oyster landings have increased to 216,051 bushels in 2022, 
still an 88% decline from the high. It is unclear whether landings reported include 
those harvested in mariculture operations. However, it appears that landings are 
provided in total and do include farmed oysters, which would obviously dampen a 
claim that oyster harvest has increased in recent times under State management 
policies.   
 

Based on much of the written history, which is summarized in the original 
N.C. Oyster FMP in 2001, the State’s oyster resource appears to have been depleted 
prior to the turn of the last century. The FMP states that the introduction of 
dredges around that time coincides with the decline in the population that persists 
125 years later. Further, the FMP indicates that continued low levels of oyster 
abundance are precipitated by habitat disturbance, pollution, and disease. The most 
recent Eastern oyster FMP, Amendment 4 in 2017, indicates that these problems 
continue and insufficient data are available to estimate the current population 
biomass.  

 
It would be unwieldy here to attempt to delve into all the issues related to the 

decline of the North Carolina oyster fishery, and those issues are well documented 
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in the FMPs and other literature. It suffices to say that despite the depressed, and 
likely collapsed, nature of the fishery, oyster dredging—the very commercial gear 
that appears to be responsible for that stock’s historic collapse—is still allowed in 
North Carolina. Very costly measures to use public, submerged lands to establish 
oyster sanctuaries have not borne the expected fruit, and enforcement to stop 
poaching of those areas is difficult and insufficient. Additionally, efforts to keep 
shell (which serves as a substrate for oyster larval attachment) on harvest sites by 
requiring fishermen to cull their catches on the fishing site to keep shell 
consolidated do not appear to be working.  

 
 Eastern oyster management and the loss of that species under long-term 

state management is perhaps critical to the public interest, if perhaps deceivingly 
so. Oysters were long a critical protein source for coastal residents, and subsistence 
harvest of that species by North Carolinians has a long and rich cultural history 
that extended into the latter 20th century. But as significant as that heritage may 
be, it is the ecological importance of Eastern oyster that makes the stock loss even 
more tragic. Oysters have critical ecosystem functions in that they are filter feeders, 
removing pollutants and greatly enhancing estuarine water quality. Additionally, 
oyster shells serve as nursery areas for numerous juvenile finfish, crustaceans and 
other critical ecosystems components.  

 
Oyster reefs—essentially, large, old conglomerations of oyster shells—as 

noted provide species habitat and enhance water quality, but also provide bottom 
stability and protect shorelines from storms. The loss of this once ubiquitous habitat 
confounds the recovery of other fish species, many in an overfished, collapsed or 
collapsing state. Yet as noted, the most recent Eastern oyster FMP in 2017 
continues to allow dredging, a most destructive fishery that tears apart and scatters 
the reef as it harvests oysters. Additionally, under current management policies, 
the once prevalent oyster bottom leases that were required to plant shell material 
on public bottoms and raise native oysters, thereby both enhancing habitat and 
providing the benefit of increased oyster larvae release into adjacent public waters, 
is disappearing. Instead, many, if not most, mariculture/lease operations hold 
sterile oysters in bags or cages, removing the habitat enhancements and natural 
spawning benefits we once realized. Finally, it is difficult to really assess the status 
of Eastern oyster populations for lack of data. However, the combination of the 
continued allowance of oyster dredging, evolving mariculture practices, and the 
impacts of other bottom disturbing commercial gears, especially shrimp trawls, 
make it unreasonable to expect that any improvements to the public Eastern oyster 
stock are coming.   
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ii. River Herring 
 
The river herring fishery in North Carolina was a historic and cultural icon.  

The spring runs of river herring were legendary and supported various commercial 
industries, especially the canning of the roe for local and export markets. It was 
equally iconic for the subsistence fishery, as it was likely the first fishery introduced 
to the first European colonists of the State, and has been celebrated for personal 
harvest in many coastal regions of the State for centuries.  

 
My first action as Fisheries Director in 2007, following my first MFC 

meeting, was to put a sad end to that iconic beginning by implementing a 
moratorium on the North Carolina harvest of river herring. Commercial landings of 
that species had declined from a 3-year high average of 9.2 million pounds9 in the 
1970s down to 109,847 pounds in 2006, the last year prior to the moratorium. The 
State allowed this fishery to decline by 99% before a closure was deemed necessary. 

 
Soon after the moratorium was implemented, State Representative Edith 

Warren, on behalf of Chowan River herring fishermen, called me to her office for a 
discussion on the issue. Representative Warren asked me what happened to the 
river herring. On her bookshelf was a can of “Chowan’s Best” canned river herring 
roe. I pointed to the can and said “that—the fishery harvested the roe females and 
extracted the eggs before they could spawn and replace themselves.” She replied 
“Thank you,” and the conversation was over.   

 
The river herring collapse has far wider repercussions for the overall vitality 

of our estuarine ecosystem than most fishery collapses. River herring were 
consumed by virtually all other species, fueling the ecosystem. Indeed, the true 
ecological—and economic—loss resulting from the collapse of that stock can 
probably never be calculated after-the-fact. Additionally, herring were the preferred 
bait for many hook-and-line fishermen. Yet despite the harvest moratorium, river 
herring fishing bycatch mortality continues to occur as a result of gillnets and other 
commercial gears set for other species. Accordingly, the stock languishes at low 
levels to this day, and recovery to long-term viability may never occur. 
 
 

iii. Striped bass (estuarine populations only) 
 

Estuarine striped bass in North Carolina include the Albemarle/Roanoke 
(“A/R”), Central, and Southern stocks. These stocks are managed by DMF in coastal 

 
9  As an aside, the historic reported high commercial landings for river herring 
were 20 million pounds annually, so the fishery had already declined dramatically 
by the time the State started keeping and maintaining annual fisheries harvest 
records in the 1970s. 
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waters and by the North Carolina Wildlife Resources Commission (“WRC”) in 
inland waters. Striped bass are anadromous, meaning that as adults they reside in 
the ocean, but that they return annually to natal river systems to spawn. Spawned 
eggs are transported to river estuaries where they hatch, and larvae and juvenile 
striped bass grow out in estuarine waters before returning to the ocean. DMF 
permits gillnets, as well other some other commercial gears, to be set across the 
coastal sounds and rivers as migrating striped bass move from the Atlantic Ocean 
up into the inland rivers to spawn. Those individuals that avoid being captured in 
directed fisheries or that die as a result of being discarded when the season is 
closed, comprise the annual spawning stock that spawns in the inland waters under 
the jurisdiction of the WRC. The public access to the inland waters striped bass 
fishery is essentially predicated on what gets past the nets allowed to be set in 
coastal waters.   

 
The data available on striped bass for the three stocks, A/R, Central, and 

Southern is often combined in statewide and federal databases, and also includes 
landings from the Atlantic Ocean migratory stock  Based on DMF trip ticket data, 
the top 3 years average commercial landings for all striped bass was 1.4 million 
pounds in the 1970s. The 2022 landings of striped bass in the North Carolina 
commercial fishery was 24,026 pounds, a 98% decline that meets the definition of a 
collapsed fishery.  Likewise, the striped bass recreational fishery has substantially 
declined. The 3-year high average based on NMFS MRIP data for this species was 
6.3 million pounds. Landings in 2022 were 42,163 pounds, a 99% decline. 

 
It is notable that striped bass stocks in all three North Carolina management 

areas have collapsed under state management, and the collapsed North Carolina 
striped bass fishery is now managed under a complete moratorium in all estuarine 
waters. Equally noteworthy is the fact that at one point North Carolina saw a 
recovery of the A/R population of striped bass under severe harvest restrictions, 
despite the fact that external forces such as blockages to spawning habitat and river 
flow were impacting recovery, but DMF learned no lessons, and that population 
collapsed again after harvest restrictions were relaxed. Recovery of the estuarine 
striped bass populations to long-term viability from what are likely their lowest 
recorded population levels is certainly not eminent under state management.  

 
The most recent estuarine striped bass FMP, Amendment 2, was adopted in 

2022. The FMP continued a then-existing moratorium on the striped bass fisheries 
in the Central and Southern management regions. Management actions for gear 
modifications and area closures to reduce striped bass discard mortality in A/R 
striped bass population, which is the most historically significant North Carolina 
striped bass population, were, sadly, predictable:  the status quo for the commercial 
fishery in joint and coastal waters, and barbless hooks for the recreational catch-
and-release fishery.   
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5. State Management Impacts on North Carolinians 

Harvesting Fish for Personal, Not-for-Profit Use 
 

Historically, North Carolinians harvested large quantities of coastal finfish 
and shellfish for personal consumption. In my lifetime, those species included, but 
are not limited to, Atlantic croaker, blue crab, bluefish, Eastern oyster, flounder of 
various species, hard clam, kingfishes (sea mullet), red drum, river herring, spot, 
spotted seatrout, striped bass and weakfish. Some of that historic citizen harvest is 
reflected in the Species Profiles that are found in Appendix 1 of this report. 

 
Despite the importance of those species to citizens for personal use, DMF has 

never collected data on non-commercial harvest of blue crab, Eastern oyster, and 
hard clam, but the commercial fisheries for blue crab and Eastern oyster have 
either collapsed or are collapsing, and hard clam availability for citizens has been 
greatly reduced due to polluted water closures from septic contamination. And for 
the other listed finfish species, the State has non-commercial, citizen use survey 
data only because it is required by federal fisheries management law—there is no 
separate North Carolina survey program to determine citizen harvest for personal 
use.  As to those surveyed species, the fisheries for Atlantic croaker, kingfishes, 
Southern flounder, spot, striped bass, river herring and weakfish have either 
already collapsed or are near collapse, and the spotted seatrout and summer 
flounder fisheries are currently in trouble. In short, the only species that the 
average citizen might reliably have available to them for harvest currently are 
bluefish and red drum. 

 
The species abundances of the vast majority of species historically important 

to North Carolinians for personal use have declined dramatically in the last 40 
years. That dramatic decline can be seen in the attached “Species Profiles” for 
Atlantic croaker, blue crab, Eastern oyster, river herring, spot, striped bass and 
weakfish. Those declines in public availability are also documented in the analyses 
contained in the report of Dr. Sean Powers. Moreover, the increased commercial 
fishing pressure that the State is allowing on spotted seatrout—a fish that has in 
recent years been the backbone of recreational fishing, given the dramatic decline in 
the abundances of other species—also puts that fish in great peril.  

 
The result is that coastal fisheries, a public trust resource that was once 

readily available to citizen harvesters for subsistence and other personal use, have 
changed dramatically in my lifetime.  

 
Since the fishery collapsed under state management, there are no river 

herring to be harvested for personal usage, though that fishery supplied dependable 
sustenance to thousands of North Carolinians for hundreds of years. A typical 
finfish harvest of a shore, bridge or pier angler in North Carolina 40 years ago 
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would have consisted of spot, croaker, bluefish, flounder, kingfishes, weakfish and 
perhaps a Spanish mackerel or two. Today, that harvest is more likely to consist of 
pinfish, lizardfish, small sharks and pigfish. Nighttime flounder gigging was once a 
way of life on the coast, but because of the precipitous decline in Southern flounder 
stock abundance, that activity has all but ceased, given the limited season (1-4 
weeks in recent years) and 1-fish daily harvest limit. Bluefish, which could once be 
landed on virtually every cast during their fall migrations and included huge, 
widely renowned “chopper blues,” are now limited to three fish per angler per day, 
with most of those being smaller fish. Blue crab, a summer eating staple once 
widely caught by tourists off private docks and piers with a baited string, have 
become a thing of the past. The same is true for the annual “spot runs” and festivals 
that fueled tremendous economic activity from inland recreational fishermen 
traveling to the coast, seeking to put fish in the freezer for the winter months. And 
oyster abundances are so lacking as to make citizen pursuit of that species for 
eating largely fruitless. 

 
In short, under state coastal fisheries management, because the spawning 

stock biomasses of so many stocks important to citizens for personal harvest have 
fallen to historically low levels of abundance, the right of North Carolinians to fish 
for personal, not-for-profit use has become more of a theoretical than a realizable 
right. You cannot catch fish with reasonable frequency and in reasonable quantities 
when they just aren’t there. It is my opinion that the State has failed in its duty to 
protect public trust fisheries stocks safe from injury, harm or destruction for all 
time, and to protect those stocks for the use and benefit of all North Carolinians. 
 
 

IV. Prior Testimony 
 

I have not testified as an expert at trial or by deposition in any cases during 
the previous four years. 
 
 

V. Compensation 
 

 I am being compensated for my time on this matter by the N.C. Wildlife 
Federation, pursuant to my terms of an annual retention as a consultant with that 
organization.  I will charge a rate of $250 per hour for time in testimony, in addition 
to travel expenses. 
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Dr. Louis Daniel 

 



APPENDIX 1  
 

PROFILES OF SELECT NORTH CAROLINA COASTAL FISH SPECIES 
HISTORICALLY IMPORTANT TO CITIZENS 

FOR PERSONAL, NOT-FOR-PROFIT USE 
 

 
 

ATLANTIC CROAKER (Micropogonias undulatus) 
 

Overview & Historical Citizen Use: 
 
Atlantic croaker were once a ubiquitous component of both the North Carolina 
inshore recreational fishery,1 as well as the commercial estuarine gill net and haul 
seine fisheries, and a major component of the offshore sink net and high volume 
flynet fisheries.  Atlantic croaker are highly sought after by shore (beaches, banks 
and bridges) and pier anglers because they are easy to catch via hook-and-line, 
historically making them widely available to subsistence fishermen. The once 
famous annual fall migrations, or “runs,” of Atlantic croaker, particularly in the 
Pamlico Sound, fueled a huge economic boom as inland residents traveled to the 
coast to harvest fish to feed their families over the winter months.   
 
Life History Benchmarks & Current Species Status: 
 
The historic maximum age of Atlantic croaker is age 17. Current maximum age of 
Atlantic croaker in North Carolina is age 9 with very few fish older than age 6. 
Females reach 100% reproductive maturity at age 2 and approximately 10 inches in 
length.    
 
Atlantic croaker spawn in the lower estuary and near-shore coastal ocean in late 
fall. Larvae are transported into shallow, low salinity creeks and grow into the 
juvenile stage. In the spring, juvenile Atlantic croaker migrate down estuary 
towards higher salinity areas such as Pamlico Sound. Diet analyses indicate that 
Atlantic croaker are a preferable prey source for numerous coastal fish species 
including spotted seatrout, red drum, and southern flounder. Once the juveniles 
enter the open waters of Pamlico Sound, Core Sound and other regions open to 
shrimp trawls, they are subjected to very high rates of fishing mortality as bycatch, 

 
1  The term “recreational angler” or “recreational fisherman” is too often 
narrowly confined to those individuals who harvest public fish stocks for sport, or 
“recreation.” However, in reality, those terms encompass all public trust fisheries 
resource users who harvest fish for personal, not-for-profit use, employing non-
commercial gears. It in this broadest sense that the word “recreational” is used in 
this report. 
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until those remaining move out of the estuaries in the fall to overwinter in ocean 
waters.     
 
Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
Annual commercial landings of Atlantic croaker were at their peak in the late 
1970s, generally averaging approximately 18 million pounds, and again in the 
early 2000s, averaging approximately 12 million pounds. From North Carolina 
data, the top three years' average annual commercial landings were 20.5 million 
pounds. Beginning in the early 2000s, commercial landings began a steady 
decline. The lowest reported landings occurred in 2022 at 0.36 million pounds, 
98.3% below the highest years’ average. Those declines meet a commonly use 
definition of a collapsed fishery2. There are no metadata to indicate that 
economic factors, like decreased market value or increased governmental 
regulations, were responsible for the decline in commercial landings.  
 
Numbers of individual fish in the North Carolina commercial Atlantic croaker 
fishery are not reported by the N.C. Division of Marine Fisheries (“DMF”), but 
interpolation from commercial harvest weights indicate that the commercial 
fishery harvest in 2022 comprised approximately 750,000 individual fish.  
 
As discussed in my report, bycatch of Atlantic croaker in the state estuarine 
shrimp trawl fishery is the largest source of Atlantic croaker mortality in North 
Carolina. DMF does not estimate the annual magnitude of that source of 
mortality and maintains that it does not know the quantity of Atlantic croaker 
or other species taken as bycatch in the estuarine shrimp trawl fishery. 
 
Recreational fisheries harvest: 
 
Annual recreational landings of Atlantic croaker are available back to 1981 and 
were at their peak in 1989 at 1.7 million pounds, generally averaging 
approximately 0.7 million pounds yearly. The top three years' average 
recreational landings were 1.2 million pounds. Since their peak, recreational 
landings have varied at an average of less than 0.5 million pounds, and have 
remained low since the peak. The lowest reported landings occurred in 2018 
at 0.16 million pounds. Preliminary data show recreational landings in 2023 

 
2  As used in these Species Profiles, a “collapsed fishery” is defined as a stock 
whose landings fall below 10% of the average three-year peak landings. More 
information on this issue is found in Appendix 2 to the report 
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were 0.21 million pounds. The 2018 and 2023 landings were 86.7% and 83.5%, 
respectively, below the highest years’ annual landings average. While this 
decline does not meet the definition of a collapsed fishery, the peak landings in 
the North Carolina commercial fishery (in the 1970s) occurred prior to 
recreational data collection began in 1981, and anecdotal reports indicate that 
the recreational fishery was historically much larger than those captured by 
recreational data collection records.   
 
NOAA fisheries data indicates that 603,272 Atlantic croaker were harvested by 
North Carolina anglers in 2023, compared to 5.4 million fish in 1989.  

 

Fisheries Independent Data: 
 
The “Pamlico Sound Survey” is one of the fishery independent abundance indices 
used by the State for Atlantic croaker management. Trends in abundance from 
the trawl survey are highly variable and relatively flat with a slight upward 
trend. The only other species showing an upward trend in the survey is spot, a 
likewise collapsed fishery. Consequently, the reliability of this index for 
determining stock status is dubious.  
 
The second survey used to manage Atlantic croaker is the “North Carolina Gill 
Net Survey. That survey index for Atlantic  croaker has shown a consistent 
decline since the beginning of the survey in 2001, with a peak in 2009-2010, to 
the lowest levels on record. Those record-low levels have persisted since 
2010. Confidence in adult fish surveys like the independent gill net survey is far 
higher than confidence in juvenile abundance surveys such as the Pamlico 
Sound survey. 
 

 
BLUE CRAB (Callinectes sapidus) 

 
Overview & Historical Citizen Use: 
 
From an economic standpoint, blue crab have been the dominant commercial fishery 
in North Carolinas for decades. Blue crab are also sought after by fishermen with a 
commercial license who do not sell their catch, i.e., for personal use, and it is 
probably the North Carolina fishery with the highest number of citizen participants 
for personal, not-for-profit use, since it takes little gear—basically, just a string and 
a fish head or chicken neck—and no license for tourists and other visitors to the 
coast to fish for blue crab off of a private dock or from the shore.  
 
The primary commercial fishery employs crab pots (97%) and there is no limit to the 
number that can be used in North Carolina. Additional commercial gears, such as 
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crab trawls, trotlines, and others, contribute a small fraction to blue crab landings. 
This species profile only deals with the hard blue crab fishery. The fisheries for soft-
shell and peeler crabs comprise approximately 3% of the fishery. The recreational 
blue crab fishery is limited to 50 crabs per day not less than 5 inches in length. No 
license is required to harvest blue crabs for recreational purposes. The recreational 
fishery employs baited lines, traps, and dip nets to harvest crabs. Citizens fishing 
without a license are limited one crab pot off a private dock, but can also purchase a 
Recreational Commercial Gear license (“RCGL”) that allows the use of 5 crab pots, 
uniquely marked for recreational harvest. Crab pots are the primary gear type 
employed by RCGL holders. Because only blue crab landed for sale by licensed 
commercial fishermen are reported and because DMF has never surveyed or 
otherwise gathered data on recreational blue crab landings, a potentially large 
component of fishing mortality in the blue crab fishery is unknown and not 
considered by the State for management purposes.   
 
Life History & Historical Citizen Use: 
 
The maximum age of blue crab has been reported as age 5 to 8 years of age in the 
Chesapeake Bay. Age data for blue crab is difficult to assess because the crabs molt 
(shed their shells) and lose age data in discarded exoskeletons (shells). North 
Carolina reports that average life span of blue crab in our waters is age 3 from a 
study published in 1965. Trends in stock age structure are unavailable.  
 
Blue crabs mature between ages 1 and 2 and mating occurs in the estuary in spring. 
The actual release of eggs may occur well after mating, when the females migrate to 
high salinity waters. Larval blue crabs occur in offshore ocean waters and then 
migrate back through inlets into estuarine seagrass beds and tidal creeks, 
distributing throughout the estuary as they grow.   
 
Diet analyses performed on numerous species, such as red drum, spotted seatrout, 
Southern flounder, cobia, and other species, indicate that blue crabs at all sizes are 
preferable prey items. Natural mortality on blue crabs is particularly high after 
shedding when the crabs are “soft” until the newly excreted exoskeleton hardens. 
Once juvenile blue crabs distribute throughout North Carolina sounds, they are 
widely subject to becoming shrimp trawl bycatch. Additionally, blue crab is a 
significant bycatch component in other fisheries that either do not target blue crab, 
or as undersized catch in targeted fisheries.   
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Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
Commercial landings of blue crab were at their peak in the 1990s, generally 
averaging approximately 45 million pounds each year. The top three years' 
average annual commercial landings was 60.7 million pounds. Beginning in 
2000, commercial landings began a relatively steady decline. The lowest reported 
landings occurred in 2022 at 9.1 million pounds. Landings in 2022 were 83.4% 
below the high average. While this decline does not meet the commonly used 
definition of a collapsed fishery, the stock is rapidly approaching that condition 
and should be considered to be collapsing. There are no metadata to indicate 
that economic factors, like decreased market value or increased governmental 
regulations, have been responsible for the decline in commercial landings.  

 
Recreational fisheries harvest: 
 
Recreational landings of blue crab are mostly unknown. There has been very 
little effort by the State to either license recreational harvesters or to survey 
their catch, and no comprehensive estimates of recreational harvest exist. It is 
assumed for management purposes that the recreational landings of blue crab 
are insignificant. It is interesting that the state suggests in “N.C. Blue Crab 
FMP Amendment 3” that current regulations may “improve abundance over 
time, leading to better access and interest for recreational blue crab harvest.” 

 
Fisheries Independent Data: 
 
The “Pamlico Sound Survey” is the fishery independent abundance index used 
by the State for blue crab management. Overall trends in abundance from the 
trawl survey are highly variable and relatively flat. The most recent estimates 
provided by the State show the lowest abundance levels on record, which appear 
to have nearly gone to zero in the 2021 survey. While, based on experience, I 
would personally question the overall utility of a trawl survey for calculating 
blue crab abundance indices, the Pamlico Sound survey is nevertheless 
consistent for a collapsing stock. 
 
The juvenile trawl survey (DMF Program 120) also encounters blue crab, and 
shows a similar pattern to the Pamlico Sound Survey. However, it is likewise of 
little quantitative utility for management. 
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RED DRUM (Sciaenops ocellatus) 
 
Overview & Historical Citizen Use: 
 
Red drum are a highly sought-after species in the North Carolina inshore 
recreational fishery. The commercial fishery was historically a bycatch fishery for 
the majority of participants, harvesting less than 250,000 pounds of red drum per 
year. In particular, the North Carolina fishery for the large adult fish historically 
was, and remains, “world class,” with many of the largest and oldest individuals in 
the population occurring in North Carolina coastal waters. The coastwide decline of 
red drum stocks due to overfishing in the early to mid-1980s was epic and reduced 
the North Carolina red drum spawning stock biomass to record lows. The most 
recent stock assessment indicates that red drum are recovering, and that spawning 
stock biomass should be increasing as a result of increased escapement of juveniles 
to the adult stock.       
 
Life History & Historical Citizen Use: 
 
The historic maximum age of red drum is age 56. Current maximum age of red 
drum in North Carolina is approximately 45 with few fish older than 20. In 2022, 
the predominant age classes observed in the fishery from harvest were ages 1 
through 3, corresponding to the “slot limit” that only permits red drum from 18 
inches to 27 inches to be retained in the fishery. Red drum in the slot are juvenile 
fish, as they do not mature sexually until they are age 3+ and greater than 30 
inches in length. Adult red drum are protected from harvest by the upper bound of 
the slot limit.   
 
Red drum spawn in the estuaries and inlets from August into October. Larvae are 
transported into shallow, low salinity creeks and grow into the juvenile stage. In 
late fall, juvenile red drum migrate down estuary towards higher salinity creeks 
and rivers. Diet analyses indicate that red drum are visually oriented, opportunistic 
predators that prey principally on crabs, fish, and shrimp. As prey, they are found 
in the stomachs of estuarine predators such as bluefish, flounder, and other species, 
but are not reported as a preferred prey sources for any species. Once the juvenile 
red drum enter the creeks and rivers, they are subjected to high rates of fishing 
mortality as bycatch in the North Carolina recreational fishery. As adults, red drum 
may be found along the ocean beaches, or in low salinity creeks and tributaries 
where they overwinter.    
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Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
Commercial landings of red drum were at a peak in the late 1990s, generally 
averaging approximately 300,000 pounds annually. The top three years' average 
annual commercial landings during this period was approximately 300,000 
pounds. From 2001 to present, a 250,000-pound cap was implemented for the 
commercial red drum fishery.   
 
Red drum are primarily taken as bycatch in the large mesh gillnet fishery, and 
may also occur in haul seine, beach seine, and pound net catches. Red drum are 
rarely encountered in the North Carolina estuarine shrimp trawl fishery. Like 
spotted seatrout, their preferred juvenile habitat is generally outside the open 
sound areas in which the shrimp trawl fishery primarily operates.     
 
Recreational fisheries harvest: 
 
Recreational landings of red drum are available back to 1981. National Marine 
Fisheries Service landings data indicate that 5.9 million pounds of red drum 
were landed  by the North Carolina recreational fishery that year. Because red 
drum landings are comparatively so high in 1981 as compared to other years, I 
consider 1981 to be an outlier that would need further investigation to confirm 
as being accurate. Other than that year, the top three years landings of red 
drum in the recreational  fishery have occurred since 2013 and averaged 1.9 
million pounds. The lowest reported annual landings occurred in 1997 at 98,079 
pounds. Recreational landings in 2022 were 1.61 million pounds. The data 
indicate that this fishery is neither collapsed nor collapsing. 
 
Data indicate that North Carolina anglers landed 336,280 individual red drum 
in 2022. An important note qualifying those reduced landings, however, is the 
recently implemented red drum bag limit of 1-fish per person per day. Red drum 
are highly sought after as gamefish because of their ability to fight landing for 
an extended period of time, and are commonly caught and released by citizen 
anglers in large numbers. Additionally, the fishery for large adult red drum that 
exceed the maximum size limit of 27 inches is 100% release only. DMF estimates 
that the number of released red drum in the recreational fishery regularly 
exceeds 2 million fish per year, and that the discard mortality rate for released 
fish is approximately 10%.    

 
  



 
8 

 

Fisheries Independent Data: 
 
Several fisheries independent surveys exist for red drum in North Carolina. Red 
drum have over time been the second most encountered species in the DMF 
Independent Gill Net Survey. Despite a few peaks and valleys, this abundance 
index has remained relatively stable around the mean value since 2001. The red 
drum seine survey occurs from September through November to capture young-
of-the-year individuals to examine recruitment from the current spawning 
season. There appears to be little analysis of this index to determine its actual 
management utility, and it is highly unlikely that a seine survey would provide 
a reliable abundance index for red drum juveniles. Finally, an adult red drum 
longline survey has been in place in North Carolina since 2007. Whether the 
index has any utility for determining the status of the adult population is 
unknown at this time, but the samples from this survey do provide valuable life 
history information for red drum.   

 
 

SOUTHERN FLOUNDER (Paralichthys lethostigma) 
 

Overview & Historical Citizen Use: 
 
Southern Flounder were historically the most valuable, commercial estuarine 
finfish in North Carolina, and concurrently have been—and remain—one of the 
coastal fish species most sought-after by recreational fishermen. The first N.C. 
Southern Flounder FMP was adopted by the State in 2005. After nearly 20 years of 
attempts to manage this fishery, the stock remains overfished with overfishing 
occurring and open seasons have regressed from year-round to a few weeks during 
the fall migratory runs of this species to their offshore spawning areas.  
 
Life History Benchmarks & Current Species Status: 
 
The historic maximum age of Southern flounder is age 9. During the period from 
2006 to 2010, 94% of all fish aged by DMF were less than 22 inches, the size at 
100% maturity. Fish age 4 were uncommon and fish age 5 or older were rare. In 
2022, of the Southern flounder (n = 1474) aged, 99% percent were fish aged 4 and 
younger. The analysis revealed only 8 fish age 5 or older.   
 
It should be noted that age data can be skewed towards larger and older fish. DMF 
staff will often be alerted to fish from fishermen or at fish houses that are unusually 
large. As a result, the oldest fish observed may be the result of “cherry-picking,” fish 
being so rare as to be absent from standard sampling practices.  
 
Females reach 100% maturity at age 3, and 559 mm (22 inches) total length (“TL”). 
Only 50% of females are mature at the current North Carolina minimum harvest 
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size limit of 380 mm TL (15 inches). As a result, most Southern flounder harvested 
in North Carolina are removed from the stock prior to their spawning a first time 
and second year spawners are rare.  
 
Southern flounder spawning occurs in the relatively near shore coastal ocean off 
North Carolina in late fall. Larvae are transported into shallow, low salinity creeks 
and grow into the juvenile stage. In spring, juvenile Southern flounder migrate 
down estuary towards higher salinity areas such as Pamlico Sound. Once the 
juveniles enter the open waters of Pamlico Sound, Core Sound and other regions 
open to shrimp trawls, they are subjected to very high rates of fishing mortality as 
bycatch, until those remaining move out of the estuaries in the fall to overwinter or 
spawn in ocean waters. It is unknown whether all Southern flounder migrate back 
into the estuary after spawning.   
 
Management Data: 
 

Fisheries Dependent Data: 
 
Commercial fisheries harvest: 
 
Commercial landings of Southern flounder peaked in the mid-1990s, generally 
averaging approximately 4 million pounds during that period. The top three 
years' commercial landings annual average was 4.4 million pounds. Beginning in 
the early 2000s, commercial landings began a steady decline. The lowest 
reported landings prior to quotas for the species being implemented by the State 
in 2019 was 0.9 million pounds, an 80% decline.  
 
Commercial quota-driven landings in 2022 were 0.36 million pounds, 91.9% 
below the high average of 4.4. million pounds. While the declines prior to quotas 
do not meet officially the definition of a collapsed fishery, the Southern flounder 
stock was certainly heading in that direction after 15 years of management 
under a state FMP.  
 
Recreational fisheries harvest: 
 
Recreational landings of Southern flounder are available back to 1981 but have 
poor precision prior to 1990, possibly a result of species misidentification.3  
Recreational landings peaked in 2010 at 1.15 million pounds. The top three 
years landings averaged 0.99 million pounds. The lowest reported landings 
occurred in 1993 at 0.13 million pounds. The recreational landings have been 

 
3  There are 3 species of flounder commonly landed by recreational fishermen in 
North Carolina—Gulf and summer flounder in addition to Southern flounder—and 
the different species can be difficult to distinguish to the untrained eye. 
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constrained by a 2-week season and a 1 fish bag limit at 15 inches for the last 
several years, and preliminary landings for 2023 are 0.19 million pounds. 
Like the commercial fishery, it is difficult to summarize the declines in 
recreational landings of Southern flounder due to the multiple changes in 
restrictions that have occurred over its management time series. However, it is 
safe to say that the availability of Southern flounder to public anglers has 
substantially diminished over that time series due to declining stock abundance. 
When the original FMP was developed and implemented in 2005-2006, the 
recreational size limit was 14 inches in most regions of the estuary with no bag 
limit and no closed season.   
 
Fisheries Independent Data: 
 
The “Pamlico Sound Survey” is one of the fishery independent abundance indices 
used by the State for Southern flounder management. Trends in abundance from 
the trawl survey are very low except for a brief rise from 2006-2010. Current 
abundance values have remained very low since 2013. Southern flounder are 
relatively uncommon in the Pamlico Sound Survey, and these data do little to 
relieve my concern over the reliability of this index for determining stock status.  
 
Like other finfish species, the second DMF survey used to manage Southern 
flounder is the “North Carolina Gill Net Survey.” That survey index for Southern 
flounder has shown a relatively consistent decline in abundance since the 
beginning of the survey in 2001, with a peak in 2010, to the lowest levels on 
record in 2018. The absence of sampling in 2020 and a peak in 2021 was followed 
by a low abundance index in 2022. Confidence in adult fish surveys like the 
independent gill net survey is far higher.   

 
 

SPOT (Leiostomus xanthurus) 
 
Overview & Historical Citizen Use: 
 
Spot were once a ubiquitous component of both the North Carolina inshore 
recreational fishery, and the commercial estuarine gill net and haul seine 
fisheries.  Spot were highly sought after by shore (beaches, banks and bridges) and 
pier anglers. Spot are easy to catch via hook-and-line, historically making them 
widely available to subsistence fishermen. The once famous annual fall migrations, 
or “runs,” of spot along North Carolina beaches fueled a huge economic boom as 
inland residents traveled to the coast to harvest fish to feed their families over the 
winter months.   
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Life History Benchmarks & Current Species Status: 
 
Spot spawn in the near shore coastal ocean in late fall.  Larvae are transported into 
shallow, low salinity creeks and grow into the juvenile stage.  In spring, juvenile 
spot migrate down estuary towards higher salinity areas such as Pamlico Sound.  
Diet analyses indicate that spot are preferable prey sources for numerous coastal 
fish species including spotted seatrout, red drum, and southern flounder.  Once the 
juveniles enter the open waters of Pamlico Sound, Core Sound and other regions 
open to shrimp trawls, they are subjected to very high rates of fishing mortality as 
bycatch until those remaining move out of the estuaries in the fall to overwinter in 
ocean waters.  Spot were viewed as so common in 1980s estuarine nursery samples 
by DMF as to be considered “useless” as an indicator species for nursery area 
designation by the State.   
 
The historic maximum age of spot is age 6.  Current maximum age of spot in North 
Carolina is age 3.  In 2022, the predominant age classes observed in the fishery 
were age 0 and 1, with few fish ages 2 or 3. Females reach 100% reproductive 
maturity at age 3, at a size from 166-214 mm (6.5 – 8.5 inches) TL.  
 
Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
Annual commercial landings of spot were at their peak in the late 1970s, 
generally averaging approximately 5 million pounds. The top three years' 
average annual commercial landings were 7.5 million pounds. Beginning in the 
mid-1980s, commercial landings began a steady decline. The lowest reported 
landings occurred in 2018 at 0.17 million pounds. Landings in 2022 were 0.54 
million pounds. Those 2018 and 2022 landings were 97.8% and 92.8%, 
respectively, below the highest years’ average. Those declines meet a commonly 
used definition of a collapsed fishery. There are no metadata to indicate that 
economic factors, like decreased market value or increased governmental 
regulations, were responsible for the decline in commercial landings.  
 
Numbers of individual fish in the North Carolina commercial spot fishery are 
not reported by DMF, but interpolation from commercial harvest weights 
indicate that the commercial fishery harvest in 2021 comprised approximately 
1.5 million individual fish.  
 
As discussed in the “Management” section below, bycatch of spot in the state 
estuarine shrimp trawl fishery is the largest source of spot fishing mortality in 
North Carolina. DMF does not estimate the annual magnitude of that source of 
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mortality and maintains that it does not know the quantity of spot or other 
species taken as bycatch in the estuarine shrimp trawl fishery. 
 
Recreational fisheries harvest: 
 
Annual recreational landings of spot are available back to 1981 and were at their 
peak in the early 2000s, generally averaging approximately 4 million pounds 
annually. The top three years' average recreational landings were 4.5 million 
pounds. (Landings in 1985 were reported at 8.8 million pounds, but as an outlier, 
that number is omitted from consideration due to lack of confidence in the 
report). Like commercial landings, beginning in 2007, recreational landings 
began a steady decline. The lowest reported landings occurred in 2020 at 0.30 
million pounds. Recreational landings in 2022 were 0.37 million pounds. Those  
2020 and 2022 landings were 93.4% and 91.8%, respectively, below the high 
average. The declines meet the definition of a collapsed fishery. 
 
DMF data indicate that North Carolina anglers landed 1.2 million individual 
spot in 2021.  

 
Fisheries Independent Data: 
 
The “Pamlico Sound Survey” is one of the fishery independent abundance indices 
used by the State for spot management. Trends in abundance from the trawl 
survey are highly variable and relatively flat with a slight upward trend. The 
only other species showing an upward trend in the survey is Atlantic croaker, a 
likewise collapsed (at least on the commercial harvest side) fishery with even 
greater numbers than spot of juveniles killed in the estuarine shrimp trawl 
fishery. Consequently, the reliability of this index for determining stock status is 
dubious.  
 
The second survey used to manage spot is the “North Carolina Gill Net Survey.” 
That survey index for spot has shown a consistent decline since the beginning of 
the survey in 2001 to the lowest levels on record. Those record-low levels have 
persisted since 2016. Confidence in adult fish surveys like the independent gill 
net survey is far higher than confidence in juvenile abundance surveys such as 
the Pamlico Sound survey. 
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SPOTTED SEATROUT (Cynoscion nebulosus) 
 
Overview & Historical Citizen Use: 
 
Spotted seatrout are currently the most sought-after species in the North Carolina 
inshore recreational finfish fishery. However, that may largely be the result of the 
collapse or severe abundance decline of other North Carolina coastal finfish stocks 
historically important to citizens for personal, not-for-profit use, such as Atlantic 
croaker, Southern flounder, spot, striped bass and weakfish. Nevertheless, it is clear 
that the spotted seatrout fishery has historically been primarily a recreational 
fishery. The original FMP for spotted seatrout in 2012 reported that commercial 
landings of this stock had at that time never exceeded 1% of the overall value of 
seafood to the State. More recently, however, commercial harvest restrictions in the 
North Carolina’s Southern flounder fishery—the most valuable commercial finfish 
fishery in recent history—have resulted in increased commercial fishing effort 
directed towards spotted seatrout, and commercial landings have increased 
dramatically in the past few years. The most recent North Carolina spotted seatrout 
stock assessment now indicates that overfishing of that stock is occurring.     
 
Life History Benchmarks & Current Species Status: 
 
The historic maximum age of spotted seatrout is age 9. The current maximum age 
of spotted seatrout in North Carolina is age 6. In 2022, the predominant age classes 
observed in the fishery were ages 1 through 4, with few fish ages 5 or 6. Females 
reach 50% reproductive maturity at 10 inches (251 mm TL). At 14 inches, the 
current minimum size limit, many spotted seatrout have already spawned twice.    
 
Spotted seatrout spawn in the estuaries beginning as early as April, extending into 
October. Larvae are transported into shallow, low salinity creeks where they grow 
into the juvenile stage. In late fall, juvenile spotted seatrout migrate down estuary 
towards higher salinity creeks and rivers. Diet analyses indicate that spotted 
seatrout are visually oriented, opportunistic predators that prey principally on 
juvenile fish and shrimp. As prey, they are found in the stomachs of estuarine 
predators such as bluefish, flounder, and other species, but are not reported as 
preferable prey sources for any species. Once juveniles and young adults less than 
the 14-inch minimum size limit enter the creeks, rivers, and sounds, they are 
subjected to high rates of fishing mortality, primarily as bycatch in the recreational 
fishery and commercial gill nets. As adults, spotted seatrout may be found 
throughout the mostly shallow fringes of creeks rivers, sounds, and ocean beaches 
throughout North Carolina.    
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Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
Commercial landings of spotted seatrout initially peaked in the mid-1970s, 
generally averaging approximately 650,000 pounds annually. The top three 
years' average annual commercial landings during this period was 637,000 
pounds. From the late 1970s until 2019, commercial landings were typically less 
than 300,000 pounds, which is about 1% of the total annual North Carolina 
spotted seatrout harvest. However, because spotted seatrout are a desirable 
table fish, and fish that are landed under a commercial license but not sold do 
not have to be reported in North Carolina, it is possible that commercial 
landings throughout the time series for which data are available are 
significantly higher than those reported to DMF. Since severe commercial 
harvest restrictions were implemented for Southern flounder in 2019, 
commercial landings of spotted seatrout have risen significantly. Current 
landings (2020-2022) average 622,000 pounds, with landings in 2021 the highest 
in the time series, at 696,000 pounds.  The lowest reported landings of spotted 
seatrout occurred in 2011 at 75,000 pounds. Based on those harvest data, the 
spotted seatrout commercial fishery is not collapsed or collapsing.    
 
Numbers of individual fish harvested in the North Carolina commercial spotted 
seatrout fishery are not reported by DMF, but interpolation from commercial 
harvest weights indicate that the commercial fishery harvest in 2021 comprised 
approximately 1.5 million individual fish.  
 
The occurrence of spotted seatrout as bycatch in the estuarine shrimp trawl 
fishery is rare, largely because juvenile and subadult spotted seatrout stay 
mostly in the creeks and shallow bays rather than in open sounds and similar 
estuarine waters that are trawled regularly. Commercial discards are most 
prevalent in the commercial gill net fishery, particularly if the 75-fish limit (see 
discussion below) is exceeded.   
 
Recreational fisheries harvest: 
 
Recreational landings of spotted seatrout, available back to 1981, are currently 
at their peak:  the top three years’ annual landings in that time period have 
occurred since 2019, and average 3.6 million pounds. The lowest reported annual 
landings occurred in 1983 at 0.17 million pounds. Recreational landings in 2022 
were 3.76 million pounds, and the data indicate that those landings 
comprised 1.96 million individual spotted seatrout. Like the commercial fishery, 
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the landings data indicate that the recreational spotted seatrout fishery is 
neither collapsed nor collapsing at this point in time. 

 
Fisheries Independent Data: 
 
The only fisheries independent survey for spotted seatrout is the North Carolina 
Gill Net Survey that has provided little variability over the time series. With the 
exception of a spike in abundance in 2019, abundance estimates have hovered 
around the mean.   

 
 

WEAKFISH (Cynoscion regalis) 
 

Overview & Historical Citizen Use: 
 
Weakfish were historically one of the most abundant commercial fisheries in North 
Carolina and a popular species for recreational fishermen.  As a result of nearly 20 
years of attempts to manage this fishery, the stock remains overfished with 
overfishing unknown.  The commercial fishery, once unlimited, is limited to a 100-
pound bycatch allowance and the recreational bag limit has dropped from 10 to 1.  
 
Life History Benchmarks & Current Species Status: 
 
The historic maximum age of weakfish is 17. Current maximum age of weakfish in 
North Carolina is age 5. In 2022, the predominant age classes observed in the 
fishery were age 1 and 2, with few fish ages 4 or older. Greater than 99% of the 
weakfish aged in 2022 were less than 5 years old. All females reach 100% 
reproductive maturity by age 2 and female weakfish have been confirmed to spawn 
as small as 6.7 inches.  
 
Weakfish spawn in the deeper waters of the estuary and near shore coastal ocean in 
the spring. Larvae are transported into shallow, low salinity creeks and grow into 
the juvenile stage. Juvenile weakfish leave the tidal creeks earlier than most 
species and move into deeper water. Juveniles ultimately end up in the main bodies 
of sounds and rivers in the summer. Diet analyses indicate that weakfish are 
important prey species for numerous coastal fish species including spotted seatrout, 
red drum, and Southern flounder. Once the juveniles enter the open waters of 
Pamlico Sound, Core Sound and other estuarine regions open to shrimp trawls, they 
are subjected to very high rates of fishing mortality as bycatch, until those juveniles 
surviving move out of the estuaries in the fall to overwinter in ocean waters.   
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Management Data: 
 

Fisheries Dependent Data: 
 

Commercial fisheries harvest: 
 
North Carolina commercial landings of weakfish were at their peak from the late 
1970s to the mid-1980s, generally averaging approximately 12-13 million pounds 
annually. The top three years' average annual commercial landings were 17.4 
million pounds. Beginning in the early 1990s, commercial landings began a 
steady decline. The lowest reported landings occurred in 2018 at 0.035 million 
pounds. Landings in 2022 were 0.062 million pounds. Landings in 2018 and 2022 
were less than 1% of the historical high average annual landings. The declines 
meet a commonly used definition of a collapsed fishery. When a dramatic decline 
in landings began in the early 2000s, a 100-pound commercial trip limit was 
implemented through the ASMFC FMP Amendment 4, Addendum 4, in 2009. 
Landings have remained very low since.    
 
As discussed in the “Management” section below, bycatch of weakfish in the 
state estuarine shrimp trawl fishery is the largest source of weakfish mortality 
in North Carolina. DMF does not estimate the annual magnitude of that source 
of mortality and maintains that it does not know the quantity of weakfish or 
other species taken as bycatch in the estuarine shrimp trawl fishery. 
 
Recreational fisheries harvest: 
 
North Carolina recreational landings of weakfish are available back to 1981 and 
were at their peak in the mid-1980s, generally averaging approximately 0.8 
million pounds per year. The top three years' average annual recreational 
landings were 1.1 million pounds. (Landings in 1987 were reported at 3.4 million 
pounds, but that number is omitted from consideration as an outlier). The 
recreational weakfish fishery has been at low levels since the beginning of the 
data time series, and anecdotal information suggests the fishery was far more 
robust prior to 1981. Based on data from the time series available, recreational 
landings in the 1980s and 1990s averaged around 300,000 pounds annually, and 
declined after the 1-fish bag limit was imposed by ASMFC in 2009. DMF data 
indicate that North Carolina anglers landed a high of 2 million fish in 1986, 
compared to less than 100,000 for most of the last decade. The lowest North 
Carolina recreational annual landings occurred in 2019, at 24,602 pounds. 
 
Like the commercial weakfish fishery, the recreational fishery meets the criteria 
for a collapsed fishery both at the North Carolina and coastwide levels. However, 
it is difficult to calculate precise landings numbers due to the near fishing 
moratorium that has been in place since 2009. 
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Fisheries Independent Data: 
 
The “Pamlico Sound Survey” is one of the fishery independent abundance indices 
used by the State for weakfish management. Trends in abundance from the 
trawl survey are highly variable and relatively flat with a slight upward trend. 
The only other species showing an upward trend in the survey are Atlantic 
croaker and spot, likewise, collapsed fisheries with a significant bycatch of 
juveniles in the estuarine shrimp trawl fishery. The trends for the Pamlico 
Sound survey are contradictory to the independent gill net survey findings, 
landings data, age structure data, and all other known population metrics. The 
reliability of this index for determining stock status is dubious.  
 
The second survey used to manage weakfish is the “North Carolina Gill Net 
Survey. That survey index for weakfish has shown a consistent decline since the 
beginning of the survey in 2001. Abundance estimates have been below the 
mean in every year since 2006, except 2012. Low abundance levels persist today 
at the lowest on record. Because the findings in adult fish surveys,  like the 
independent gillnet survey, comport with other population metrics data for 
weakfish and other species, we can have higher confidence in them as indicators 
of stock status than can be placed in juvenile abundance surveys, such as the 
Pamlico Sound survey. 
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DR. LOUIS DANIEL 
 

APPENDIX 2: COLLAPSED FISHERIES 
 
 
 

North Carolina’s Collapsing & Collapsed Coastal Fisheries Resources: 
Impact of State Management Under the Fisheries Reform Act of 1997 

 
By Dr. Louis Daniel, senior marine scientist with North Carolina Wildlife Federation 

 
For decades, if not centuries, North Carolina’s fisheries managers believed coastal resources 
were inexhaustible; the term “collapsed” wasn’t in their vocabulary. However, human population 
growth and subsequent increased demand for seafood, coupled with advances in fishing gear and 
supporting technologies, prove that fisheries resources are indeed finite. At present, many—if 
not most—fish stocks worldwide are overfished. This paper examines the current status of North 
Carolina’s fish stocks and answers the question, “When does overfishing result in actual stock 
collapse?”  
 
DEFINITIONS OF COLLAPSE AND COLLAPSING 
 
In the early 1980s, author J.G. Cooke defined “collapse” as the “reduction of a fish stock by 
fishing or other causes to levels at which the production is only a negligible proportion of its 
former levels” (Ferguson-Cradler 2018). The article further notes, “fisheries collapses were 
understood as State failures, thus becoming events critical in the remaking of management 
regimes.” In these cases, “collapse” was a crisis of scientific modeling and Interpretation, with 
significant implications for how managers would conceive of risk, crisis and uncertainty. 
  
An article published by the National Academy of Science, (Pinsky et al. 2011) provides a more 
scientifically rigorous analysis and definition of “collapsed” in the fisheries management context. 
The authors defined a stock as collapsed if the minimum annual biomass fell to less than 20% of 
the biomass necessary to support maximum sustainable yield. In the absence of robust stock 
assessments to provide these values, the authors suggest examining landings as a proxy. If for 2 
consecutive years stock landings fall below 10% of the average of the 5 highest years’ landings 
recorded, then the stock has collapsed. The authors found that employing landings data had a 
lower misclassification rate than the biomass method. 
  
This paper uses Pinsky et al.’s landings method for measuring collapse in two ways:  (1) it 
applies the methodology to determine fisheries collapse status in North Carolina stocks, and (2) 
it builds upon the methodology to identify state stocks that are “collapsing” or approaching 
collapse. In the latter instance, stocks are defined as “collapsing” if: 

https://ncwf.org/
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1. There has been a general, downward trajectory in landings for decades;  
2. Current landings are less than 25% of the average for the 5-year highest landings period; 

and  
3. There is objective evidence supporting negative biological trends (e.g., unhealthy 

population age structure).  
  
The North Carolina Division of Marine Fisheries (NC DMF) state commercial landings data 
dates back to 1972. Using that data, this paper examines the current status of North Carolina 
public-trust fish stocks relative to the above definitions of “collapsed” and “collapsing,” for all 
fisheries managed exclusively by DMF. In addition, we added three species—Atlantic croaker, 
spot and weakfish—that while primarily managed by the Atlantic States Marine Fisheries 
Commission (ASMFC), have special significance in North Carolina fisheries management. Each 
stock was once a significant component of North Carolina’s commercial gill net, fly net, pound 
net and haul seine fisheries, and all are historically sought after by public anglers.  
  
STATE-MANAGED SPECIES 
 
In its analysis of state fishery management plans, or FMPs (2021 Fishery Management Plan 
Review), DMF lists 13 state-managed species—bay scallop, blue crab, Eastern oyster, estuarine 
striped bass, hard clam, kingfishes, red drum, river herring, sheepshead, shrimp, southern 
flounder, spotted seatrout and striped mullet. For each species, DMF gives its “objective” 
determination of the “stock status” of that species under state management. “Stock status” is 
essentially a determination of current stock health, or “viability.” By statute, the “long-term 
viability” of a stock is the benchmark management standard for public-trust fisheries 
management. 
 
Table 1 compares the stock statuses reported by DMF in 1998 – the year after the enactment of 
the North Carolina Fisheries Reform Act of 1997 (FRA) – with its most recent stock status 
reports—some 24 years later, in 2022.   
  
  

https://deq.nc.gov/about/divisions/marine-fisheries/managing-fisheries/fishery-management-plans
https://deq.nc.gov/about/divisions/marine-fisheries/managing-fisheries/fishery-management-plans
https://www.ncleg.net/EnactedLegislation/SessionLaws/PDF/1997-1998/SL1997-400.pdf
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Table 1. Evidence of precipitous stock declines of state-managed species under the Fisheries 
Reform Act. 
 

  
Species 

1998 
Stock 
Status 

Reported 
by DMF 

2022 Stock 
Status 

Reported 
by DMF 

2022 Stock 
Status 

Relative to 
Collapse 

  
Key Indicators of Stock’s 
Collapsed or Collapsing 

Status 

  
Notes Related to 

Stock Status 

            

Bay  
scallop 

Viable Of concern Collapsed Highest 5-yr. landings 
average 377.1 thousand 
lbs. Current landings 100-
500 lbs., less than 1% of 
historic landings. 

No stock 
assessment; listed 
only as a species of 
concern b/c of 
populations 
declines. 

Blue  
crab 

Unknown Overfished 
w/overfishin
g occurring 

Collapsing Highest 5-year landings 
average 57.8M lbs. 2019-
2020 landings data average 
17.7M lbs., 30% of 5-year 
peak. By definition, blue 
crabs aren’t collapsed, but 
declining trends indicate 
they’re headed toward 
collapsing status. 

Though stock is 
overfished and 
overfishing is 
occurring, there are 
no pot limits.  

Eastern oyster Depressed Unknown, 
but in 

decline 

Collapsed Highest 5-year landings 
average 1.5M bushels. 
Current landings 50-60K 
bushels, 3% of historical 
high. 

No stock 
assessment. 

Estuarine 
striped bass 

Viable 
AR/Unkn

own 

A/R stock, 
overfished 

w/ 
overfishing 
occurring; 

CSMA 
stock, 

unknown 

Collapsed 
or 

Collapsing 

  Central/Southern 
stock under a 
harvest 
moratorium. A/R 
stock overfished 
with overfishing 
occurring. 
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Hard  
clams 

Unknown Unknown Collapsing Highest 5-year landings 
average 30.7M clams. 
2019-2020 landings data 
average 4.9M clams, 16% 
of 5-year peak. By 
definition, hard clams are 
collapsing. 
  

No stock 
assessment. 

Kingfishes Unknown Unknown Unknown   DMF: “no 
concerns with the 
stock and no need 
for management.” 

Red 
drum 

Stressed-
declining 

Overfished 
status 

unknown; 
overfishing 

not 
occurring 

Recovering   Managed through 
strict quotas and 
restrictive bag 
limits. 

River herring Depressed Depleted; 
A/R stock 
overfished; 
overfished 

status 
unknown 
elsewhere 

Collapsed Estimated historical 
harvest averaged 20M lbs. 
annually. Last commercial 
harvest (stock now under 
harvest moratorium) less 
than 200,000 lbs. 

Harvest 
moratorium since 
2007. Stock 
remains overfished 
at historically low 
levels of 
abundance. 

Sheepshead Not 
included 

Unknown Unknown   Precautionary 
management 
implemented. 

Shrimp Viable No concerns Unknown   Tremendous 
concerns w/finfish 
bycatch. 

Southern 
flounder 

Viable Overfished; 
overfishing 
occurring 

Collapsing Highest 5-year landings 
average 4.3M lbs. 2019-
2020 landings data average 
0.64M lbs., 15% of 5-year 
peak average.  

Unlikely to rebuild 
stock under current 
management 
scheme. 
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Spotted sea 
trout 

Viable Not 
overfished, 

but 
overfishing 
is occurring 

Depressed   2022 stock 
assessment 
indicates 
overfishing; 
biomass at low 
levels. 
No harvest cap. 

Striped mullet Unknown Overfished;  
overfishing 
occurring 

Depressed   No restrictions. 

 
A thorough examination of Table 1 shows the following: 
 

● 6 of the 13 species, nearly half, have moved from viable or unknown to collapsed or 
collapsing. 

● Two depressed stocks in 1998 remain at that level in 2022.  
● Only one species, red drum, has seen verifiable improvements. 

 
Moreover, as Table 1 illustrates, most state-managed coastal fish species have collapsed or 
are collapsing mainly due to overfishing. While low current landings for Southern flounder, 
and possibly a few other species, are impacted by currently strict harvest limits, recent 
occurrence, and biological data associated with those fisheries—a pivotal component to 
assessing fish stocks—are consistent with collapsed or collapsing fisheries.  
 
This analysis, however, doesn’t discount the potential influence in some fisheries of 
environmental conditions beyond the control of fisheries managers. Disease, water quality and 
habitat loss can play varying roles in fisheries declines, depending on the species. But continued 
fishing on populations stressed or depressed by adverse environmental impacts only amplifies 
the problem, especially for fisheries with high rates of unquantified bycatch (Those fishes that 
are caught but not retained due to being outside the size limits, season closures, or unmarketable.  
Studies indicate 10 to 100% of discards are dead).  Consequently, state fisheries managers cannot 
allow continuing harvest of any kind—public or commercial—on public-trust stocks currently 
existing at pre-collapse levels, with a reasonable expectation of population recovery. 
 
NORTH CAROLINA STOCK VIABILITIES OF SPECIES MANAGED BY THE 
ATLANTIC STATES MARINE FISHERIES COMMISSION IN RELATION TO 
COLLAPSED AND COLLAPSING DEFINITIONS 
 
Some fish stocks are not confined to North Carolina, but migrate across state boundaries, where 
they are subject to different environmental conditions and harvest regimes related to 
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management restrictions and allowable gear. As a result, those stock are managed cooperatively 
by the various states, and are termed “interjurisdictional fisheries.” North Carolina manages 
those stocks by its participation in the ASMFC and U.S. Regional Fishery Management 
Councils. In North Carolina, the ASMFC manages several fish stocks that are historically 
important both to public anglers and commercial fishermen, including Atlantic croaker, spot and 
weakfish.  
 
Based on North Carolina landings data, these three species are classified as “collapsed” or 
“collapsing,” just as is true for many stocks managed solely by DMF. However, it is critical to 
examine the stock throughout its geographic range to determine true biological, coastwide 
species viability. But that wider stock viability context does not negate the trustee duty of state 
fisheries managers. North Carolina law requires DMF to manage Atlantic croaker, spot and 
weakfish under a state FMP. As such, we argue the State is legally obligated to remedy non-
viable stock status whenever possible through state management, even if the collapse has 
occurred only in North Carolina. 

COASTWIDE STOCK VIABILITIES OF ASMFC-MANAGED STOCKS IN RELATION 
TO COLLAPSED AND COLLAPSING DEFINITIONS 

Looking, then, at the collapsed/collapsing status of Atlantic croaker, spot and weakfish under 
coastwide management, we find that their individual statuses are not significantly better than 
when their statuses are considered for North Carolina alone. 

Atlantic croaker 
 

For Atlantic croaker, the data are as follows: 
  
● The 5 highest years of commercial landings of Atlantic croaker in North Carolina 

averaged 18.2 million pounds.  
● The last 2 years of Atlantic croaker landings data (2019-2020) show average annual 

landings of 0.53 million pounds, 5% of the 5-year peak harvest.  
● The 5 highest years of public landings in North Carolina averaged 1.2 million pounds.  
● The last 2 years of Atlantic croaker landings data (2019-2020) indicate average annual 

landings of 0.3 million pounds (870,000 fish), 17% of the 5-year peak harvest.  
● Combined commercial and public harvest peak North Carolina landings show reduced 

annual landings going from 19.4 million pounds to 0.83 million pounds, a 96% decline.  
● Atlantic croaker historically contributed as much as 19%-36% of the annual commercial 

finfish landed in North Carolina. In 2020, the contribution of Atlantic croaker to total 
North Carolina finfish landings was 3%. 

● Total harvest from Florida to New York peaked in 2001 at 28.6 million pounds and 
declined to 0.80 million pounds in 2020—a 97% decline. 

http://www.fisherycouncils.org/
http://www.fisherycouncils.org/
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● Similarly, coastwide public angler landings have declined from 18.9 million pounds in 
2003 to 1.8 million pounds in 2019—a 90% decline.  

  
These data, viewed collectively, clearly indicate that the Atlantic croaker stock is collapsed 
coastwide. Despite this collapsed condition, harvest restrictions of Atlantic croaker under 
ASMFC management have been extremely limited, with a very liberal public bag limit of 50 
fish, no species size limit, and only a two-week commercial closure in the primary producing 
states of Virginia and North Carolina. The most significant source of Atlantic croaker mortality 
in North Carolina is the killing of juvenile fish taken as shrimp trawl bycatch. The 2017 
ASMFC Atlantic Croaker Stock Assessment Peer Review Panel reported that “shrimp trawl 
bycatch accounted for 81-99% of annual Atlantic croaker removals and averaged 91.6% of all 
removals.” To compound that bycatch problem, Atlantic croaker are also a significant 
component of the scrap/bait fishery, peaking at over 3.5 million pounds in 1989.  
 
Spot 

 
For spot, the data are as follows: 

  
● The 5 highest years of commercial landings of spot in North Carolina averaged 6.6 

million pounds.  
● The last 2 years of spot landings data (2019-2020) show average annual landings of 0.9 

million pounds, 20% of the 5-year peak.  
● Spot historically contributed 5%-7% of the annual commercial finfish landed in North 

Carolina. 
● In 2020, spot contribution to total North Carolina finfish landings was 3%.  
● The 2017 ASMFC Spot Stock Assessment Peer Review indicated that shrimp trawl 

bycatch is the most significant source of mortality. 
● Commercial spot landings have declined from a high of 14.5 million pounds in 1952 to 

1.9 million pounds in 2020.  
● Public angler landings have declined from 17.3 million pounds in 1985 to 6.3 million 

pounds in 2020. 
● Spot are also a significant component of the scrap/bait fishery, peaking at over 3.5 

million pounds in 1989.  
 
The collective data for spot show a coastwide collapse of that species. The relative “contribution 
to total North Carolina finfish landings” data also indicate that in North Carolina, the spot stock 
was collapsing from 2016 to 2019. Despite this condition, ASMFC management has been 
minimal, relying heavily on bycatch reduction devices (BRDs) in shrimp trawls as the primary 
management approach to protecting the coastwide spot stock. However, state BRD research only 
examines the reduction in bycatch at the “tow level.” Studies have not examined the impacts 

https://deq.nc.gov/media/30665/open
https://deq.nc.gov/media/30665/open
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throughout the months-long shrimp season to assess the population effects of repeated tows in 
the confines of North Carolina's sounds and rivers. Studies also ignore the impacts of predation 
during and after the fishing operation. To date, no quantitative analysis shows any resource 
benefit from the implementation of BRDs. 
 
Weakfish 
 
For weakfish, the data are as follows: 
  

● The 5 highest years of North Carolina weakfish landings average 16.3 million pounds.  
● The last 2 years of weakfish landings data (2019-2020) show average landings of 0.1 

million pounds, less than 1% of the 5-year peak.  
● Shrimp trawl bycatch is the most significant source of weakfish mortality in North 

Carolina.  
● Historically, weakfish contributed 16%-21% of the annual commercial finfish landing in 

North Carolina.  
● In 2020, the contribution of weakfish to total North Carolina finfish landings was less 

than 1%. 
● Commercial fisheries peaked in 1980 at 36 million pounds, while public anglers removed 

26 million pounds in 2000.  
● Current landings from the ASMFC indicate commercial landings dropped to 102,492 

pounds in 2018, and public anglers harvested 1.3 million pounds. 
● Commercial trips are now limited to 100 pounds, and anglers are limited to one fish. The 

stocks show little sign of recovery, yet their bycatch in non-directed fisheries, especially 
shrimp trawls, continues unchecked.  

 
Collectively, these data show that the coastwide weakfish fishery has also collapsed. 
 
DISCUSSION OF COASTWIDE STOCK VIABILITIES OF ASMFC-MANAGED 
STOCKS IN RELATION TO COLLAPSED AND COLLAPSING DEFINITIONS  

 
Based on our review, these ASMFC-managed species—Atlantic croaker, spot and weakfish—
historically comprised a significant portion of North Carolina’s public and commercial harvest of 
state coastal fisheries resources. Today, their stock landings are just a fraction of their historical 
values. All stocks are collapsed coastwide, yet reducing stock harvest mortality is not a priority 
of either ASMFC or DMF. 
 
It is extremely important that, while the stocks have declined coastwide, the most significant 
source of fishing mortality for all three collapsed fisheries is shrimp trawl bycatch in North 
Carolina’s Pamlico Sound. This area includes surrounding sounds, bays and rivers that serve as 
critical nursery habitats for these collapsed and other finfish species. Further, the fact that 
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juvenile spot and Atlantic croaker comprise a sizable component of the bait/scrap fisheries in 
North Carolina and Virginia is a significant concern for future management of this species to 
reverse their collapsed statuses, and to restore coastwide stock viabilities.  
  
Other South Atlantic states also have significant shrimp trawl fisheries; however, those states 
either substantially restrict estuarine trawling or limit shrimp trawling to the Atlantic Ocean. 
Their shrimp trawl fisheries have less bycatch of larger fish (Brown 2015) and do not occur on 
primary nursery grounds. Although DMF highly touts BRDs as an effective way to reduce 
finfish bycatch, no verified studies support the quantitative benefits of BRDs to finfish stocks. 
Further, North Carolina’s failure to implement appropriate size limits for Atlantic croaker, spot 
and weakfish, coupled with the continued allowance of these species as a bait component, only 
adds to the collapsed fisheries problem. 
 
ASMFC’s historical hesitancy to develop an interjurisdictional Shrimp FMP to reduce shrimp 
trawl bycatch further is primarily because most of the problem occurs in one state—North 
Carolina. While ASMFC has always hoped that North Carolina would voluntarily and 
independently address the situation, that is unlikely to happen. The State’s recent adoption of 
Amendment 2 to the N.C. Shrimp FMP demonstrates North Carolina’s unwillingness to 
responsibly regulate the shrimp trawl industry in the best interest of all North Carolinians, much 
less the interests of citizens in our neighboring states.  
 
In comparing even the very lowest finfish bycatch estimates, North Carolina’s shrimp trawl 
bycatch vastly exceeds the public and commercial harvest of Atlantic croaker, spot and weakfish 
for the entire East Coast (Table 2). Because each of these three stocks is collapsed or collapsing, 
it’s unlikely that these species and others adversely impacted by excessive shrimp trawl bycatch 
(blue crab, Southern flounder and kingfishes stocks) can achieve even short-term harvest 
sustainability. It is virtually impossible that any of these species will achieve sustainable levels 
absent responsible regulation of the North Carolina shrimp trawl fishery by DMF.  
 
CONCLUSION 
 
As the above analysis shows, there is little to celebrate in North Carolina’s management of its 
public-trust, coastal fish stocks under the FRA. Nearly half of the state’s thirteen independently 
managed stocks are collapsed or collapsing, and the collapsed status of many others cannot be 
determined due to the lack of adequate data. Similarly, three species historically significant to 
both the North Carolina public and commercial fisheries are collapsed or collapsing both in 
North Carolina dn coastwide. Finally, we note that there are at least two historically valuable 
public and commercial North Carolina fisheries—Atlantic sturgeon and shortnose sturgeon—that 
are not discussed above because the fishery collapsed long ago (and the stock remains under a 
fishing moratorium because population numbers cannot sustain harvest), or because stock 
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depletion and collapse caused by overfishing was so severe that the stock was placed under the 
protection of the federal Endangered Species Act, imposing a complete harvest moratorium on 
the fishery. 
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DR. LOUIS DANIEL 

APPENDIX 3: DOCUMENTS REVIEWED 

 

Specific Species  Atlantic 
Croaker  

Aging 
Data  

FMPs  Landings  Stock Assessments  

      1987 ASMFC Atlantic Croaker 
Original FMP  
  
2005 ASMFC Atlantic Croaker 
FMP Amendment 1  
  
2011 ASMFC Addendum 1 to 
Atlantic Croaker FMP 
Amendment 1  
  
2014 ASMFC Addendum 2 to 
Atlantic Croaker FMP 
Amendment 1  
  
2014 ASMFC Addendum 2 to 
Atlantic Croaker FMP 
Amendment 1  
  
2020 ASMFC Addendum 3 to 
Atlantic Croaker FMP 
Amendment 1  
  
2022 ASMFC Atlantic Croaker 
FMP Review  
  
2023 DMF Annual Plan Update 
for Atlantic Croaker 
Interjurisdictional FMP   

  2005 ASMFC Atlantic 
Croaker Stock 
Assessment & Peer 
Review Report  
  
2010 ASMFC Atlantic 
Croaker Stock 
Assessment & Peer 
Review Report  
  
2017 ASMFC Atlantic 
Croaker Stock 
Assessment Peer 
Review Report  

Specific Species  Blue Crab  FMPs  Landings  Stock Assessments  
    2023 DMF Annual Plan Update 

for Blue Crab FMP  
  
2023 Revision to Blue Crab 
FMP Amendment 3  

  2016 Blue Crab Stock Assessment  
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Specific Species  Eastern 
Oyster  

FMPs  Landings  Stock 
Assessments  

Other  

    2023 DMF Annual Plan 
Update for Eastern 
Oyster FMP  
  

    Fodrie et al. 2018. 
North Carolina 
Strategic Plan for 
Shellfish Mariculture_ 
A Vision to 2030  
  

Specific Species  Estuarine 
Striped Bass 
(AR)  

Aging 
Data  

FMPs  Landings  Stock Assessments  

      2004 Estuarine Striped Bass 
Original FMP  
  
2013 Estuarine Striped Bass FMP 
Amendment 1  
  
2014 Revision to Estuarine 
Striped Bass FMP Amendment 1  
  
2019 Supplement A to Estuarine 
Striped Bass FMP Amendment 1  
  
2022 Estuarine Striped Bass FMP 
Amendment 2 Public Flyer  
  
2022 Estuarine Striped Bass FMP 
Amendment 2  
  
2023 DMF Annual Plan Update 
for Estuarine Striped Bass FMP   

  2020 Albemarle 
Sound-Roanoke River 
Striped Bass Stock 
Assessment  
  
2020 Central & 
Southern 
Management Area 
Striped Bass Stock 
Review  
  
2022 Striped Bass 
Stock Assessment 
Update  

Specific Species  Red Drum  Aging 
Data  

FMPs  Landings  Stock Assessments  

      2001 Red Drum Original FMP  
  
2008 Red Drum Original FMP 
Amendment 1  
  
2017 Red Drum FMP Update (In 
Lieu of Plan Amendment)  
  
2023 DMF Annual Plan Update 
for Red Drum FMP  
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Specific Species  River Herring  FMPs  Stock Assessments  
    2000 River Herring Original FMP  

  
2007 River Herring FMP 
Amendment 1  
  
2015 River Herring FMP 
Amendment 2  
  
2022 River Herring FMP Plan 
Update  
2023 DMF Annual Plan Update 
for River Herring FMP   

  

Specific Species  Southern 
Flounder  

Aging 
Data  

FMPs  Landings  Stock Assessments  

      2005 FMP S Flounder (Exh 20)  
  
2005 Southern Flounder Original 
FMP  
  
2011 Supplement A to Southern 
Flounder FMP (Exh 22)  
  
2011 Supplement A to Southern 
Flounder Original FMP  
  
2013 Amendment 1 to Southern 
Flounder FMP (Exh 23)  
  
2013 Southern Flounder FMP 
Amendment 1  
  
2017 Supplement A to Southern 
Flounder FMP Amendment 1  
  
2019 Southern Flounder FMP 
Amendment 2  
  
2022 Southern Flounder FMP 
Amendment 3 Overview  
  
2022 Southern Flounder FMP 
Amendment 3  
  
2023 DMF Annual Plan Update 
for Southern Flounder FMP  
  

  2009. Stock status of 
North Carolina 
southern flounder (Exh 
25)  
  
2018 Southern 
Flounder Coastwide 
Stock Assessment  
  
2019 Southern 
Flounder Stock 
Assessment Update  
  
Wolff. 1977. 
Preliminary Stock 
Assessment, N.C.-
Southern Flounder  
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DMF Paper - Phase Out Large 
Mesh Gill Nets, Appendix 3 to 
FMP (Exh 21)   

Specific Species  Spot  Aging 
Data  

FMPs  Landings  Stock Assessments  

      1987 ASMFC Spot Original FMP  
  
2011 ASMFC Omnibus 
Amendment to IFMPs for Spanish 
Mackerel, Spot & Spotted 
Seatrout  
  
2014 Addendum 2 to ASMFC 
Omnibus Amendment to IFMPs 
for Spanish Mackerel, Spot & 
Spotted Seatrout  
  
2020 Addendum 3 to ASMFC 
Omnibus Amendment to IFMPs 
for Spanish Mackerel, Spot & 
Spotted Seatrout  
  
2023 DMF Annual Plan Update 
for Spot Interjurisdictional FMP   

  2017 ASMFC Spot 
Stock Assessment Peer 
Review Report  

Specific Species  Spotted 
Seatrout  

Aging 
Data  

FMPs  Landings  Stock Assessments  

      2012 Spotted Seatrout Original 
FMP  
  
2014 Supplement A to Spotted 
Seatrout Original FMP  
  
2023 DMF Annual Plan Update for 
Spotted Seatrout FMP   

  2014 Spotted Seatrout 
Stock Assessment  
  
2022 Spotted Seatrout 
Stock Assessment  

Specific Species  Weakfish  Aging 
Data  

FMPs  Landings  Stock Assessments  

      1985 ASMFC Weakfish Original 
FMP  
  
1992 ASMFC Weakfish FMP 
Amendment 1  
  
1994 ASMFC Weakfish FMP 
Amendment 2  
  
1996 ASMFC Weakfish FMP 
Amendment 3  

  1994 ASMFC Weakfish 
Stock Assessment  
  
2002 ASMFC Weakfish 
Stock Assessment  
  
2009 ASMFC Weakfish 
Stock Assessment  
  
2016 ASMFC Weakfish 
Benchmark Stock 
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2000 ASMFC Addendum 1 to 
Weakfish FMP Amendment 3  
  
2002 ASMFC Weakfish FMP 
Amendment 4  
  
2003 ASMFC Technical Addendum 
1 to Weakfish FMP Amendment 4  
  
2005 ASMFC Addendum 1 to 
Weakfish FMP Amendment 4  
  
2007 ASMFC Addendum 2 to 
Weakfish FMP Amendment 4  
  
2007 ASMFC Addendum 3 to 
Weakfish FMP Amendment 4  
  
2009 ASMFC Addendum 4 to 
Weakfish FMP Amendment 4  
  
2023 DMF Annual Plan Update for 
Weakfish Interjurisdictional FMP  

Assessment & Peer 
Review Report  
  
2016 ASMFC Weakfish 
Stock Assessment 
Overview  
  
2019 ASMFC Weakfish 
Stock Assessment 
Overview  
  
2019 ASMFC Weakfish 
Stock Assessment 
Update Report  

DMF Stock Status 
Reports  

1989. Scoping Study of Data Requirements for Fisheries Stock Assessment in North Carolina  
  
DMF 2016 Stock Status Report (Exh 16)  
  
DMF 2021 stock status reports (Exh 6)  
  
DMF Stock Status Report Overview-1998-2022   

FMP Annual Review  DMF  August 2022-DMF's Review of 2021 FMPs (Exh 5)  
  
DMF webpage on FMPs (Exh 18)   

MFC Deliberations   Excerpt August 2018 meeting regarding motion to adopt precautionary principle 
ITP Gill Nets  2001. The Large Mesh Estuarine Gill Net Fishery of N.C.  

  
Bianchi. 2019. Estimating Effort in the N.C. Commercial Estuarine Gill-Net Fishery  
  
Brown & Price. 2004. Documentation and Reduction of Bycatch in NC Fisheries-Gillnet 
Fisheries  
  
Conrad. 2011. Estuarine bycatch assessment in NC commercial fisheries-report to NMFS, 
Atlantic Coastal Cooperative Statistics Program  
  
Duke Environmental Law Clinic Feb. 22. 2023 Comments on ITP Renewal.ITP (Exh 52)  
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Price. 2009. Estuarine Bycatch Assessment in N.C. Commercial Fisheries  
  
Price. 2010. N.C. Estuarine Gillnet Biological and Bycatch Assessment   

Trawl Issues  Brown 2009-2010  pw06-rd13-characterization-of-the-inshore-commercial-shrimp-trawl-
fishery-in-pamlico-sound-and-its-tributaries-north-carolina (Exh 30)  
  
Brown, K. 2015. Characterization of the NC Otter Trawl Fishery (Exh 28)  
  
DMF 2021 Shrimp-FMP-Amendment-2 Presentation (Exh 13)  
  
Internal 2021 DMF email on ratios to estimate bycatch   

Commercial 
Licenses  

Hadley-Survey of Commercial Fishing License Holders for Personal Consumption of Seafood 
Caught with Commercial Gear-2015  
  
  
Latent License PowerPoint DMF to MFC, Feb 2022 (Exh 54)  
  
McInerny Jan 2018 memo on Unsold Commercial Catch   

NC Statutes  GS_113-129. Definitions (Exh 19)  
  
GS_113-182.1 - Fishery Management Plans (Exh 3)   

Pleadings  1  Merged Answer and Complaint (Exh 4)  
  
2  State's responses to 1st set discovery requests  
  
3  State supplement to discovery responses  
  
4  Plaintiffs expert witness topics disclosure  
  
5  State's expert witness topics disclosure  

Sasser Docs  Weakfish Presentation-Executive Summary for ASMFC.pptx   
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