
  MEMO 

To: Dustin Colson Leaning, Fishery Management Plan Coordinator ASMFC  
Kiley Dancy Fishery Management Specialist MAFMC 
Dr, Christopher Moore, Executive Director MAFMC 
Dr. John Boreman, Chairman SSC, North Carolina State University 
Brandon Muffley Fishery Management Specialist MAFMC 

From: Thomas B. Smith 

Date: September 5, 2019 

Re: Status Summer Flounder Stock, Addendum to August 23, 2019 Memorandum 

The following analysis is based on data provided in the 66th SAW report.  Issues addressed includes 
the disproportionate relationship between the biomass population and an ~75% reduction in catch 
levels (000’s) over the last four decades, a more staggering change in the relationship between 
assumed egg production levels to R occurring in the mid-nineties and the illustration of the impacts the 
harvest of larger sexually mature fish due to regulatory changes has had on gender composition of 
SSB, egg production and significantly declining recruitment levels. 
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The decade 1982 to 1989 as previously discussed was highlighted by a significant decrease in SSB from 

a high of ~31,000 metric tons in 1982 to a low of ~7,000 metric tons in 1989.  Cause was elevated catch 

levels averaging ~115% of SSB over that time-frame.  SSB in 1989 dropped to its lowest level on record 

over the last 39-years. 

Catch was reduced by more than 50% the following year and substantially over the ensuing decade 

while remaining in a relatively tight range until significant cuts were once again imposed in 2015.  Catch 

in the 80’s and majority of the 90’s, it’s important to point out, was cut by tonnage as opposed to 

increases in size limits.  Using the decade of 1982 to 1989 as our baseline, the above graph illustrates 

reductions in R and catch levels over the last three decades 1990 to 2017.  The last decade, 2010 to 

2017, includes only eight years so the reduction in R and catch are even more substantial if a full decade 

was presented and trends continued in the direction they’ve been which is inevitable. 

The biomass population as illustrated in the above chart in 1989 was ~62 million fish.  Reductions in R 

have already been factored into these numbers as “Age 0” class fish.  In 2017, the biomass population 

increased to ~122 million, a ~60 million fish increase from 1989.  Over the last 27 years, there’s been 
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~728 million less fish harvested than the rate of harvest between 1982 and 1989 or on average ~26 

million less fish per year.  The questions someone should be asking is how does three quarters of a 

trillion less fish harvested over the last 27-year period translate to a reduction in R over that time frame 

of ~300 million new recruits and why hasn’t the biomass population materially increased.  If we’re to 

believe catch, recruitment, mortality (both natural and instantaneous) are already fairly factored into the 

biomass population table above, an approximate 300 million fish per decade reduction in landings 

(before consideration of lower discard rates which should amount to ~60 million less discards) along 

with the substantial impact on improvement to R, the biomass as of 2017 should be anywhere from 

300% to 600% higher than what’s being reported.  Significant sacrifices have been made by both 

commercial and recreational groups over the last three to four decades in terms of catch quotas and size 

and possession restrictions, only to have the biomass remain status quo, recruitment levels plummet and 

SSS being impaired by changes in gender composition.  That’s above relationships are about as inverse 

as they could be and not only requires an explanation, it requires the Commission and Councils 

immediate attention to be corrected.  Fish are inexplicably disappearing from published biomass 

numbers and recruitment levels are being destroyed.    

The following tables offer a possible explanation.         

 

The above table was built based on the following information from the 66th SAW regarding maturity 

rates by age group.  Various publications reveal summer flounder egg production ranges from ~400,000 

for younger sexually mature females to over 4,000,000 for older females.  The numbers I’ve used in the 

above tables are randomly assigned in an ascending order to age groups which are conservative based on 

published statistics including data published by NOAA and ASMFC.  Above table also assumes all 

females are spawning which may or may not be the case.     
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The above table was built based on the following information from the 66th SAW regarding sex ratios by 

age group.   

 

 

 

 

 

 

Note the shaded area in the “Sex Ratio Table” which illustrates significantly reduced female 

composition of all age groups creating a change to the composition of SSB the result of and causing the 

following: 

 Significant increases to recreational size limits as a means of reducing catch quotas. 

 Reduced commercial quotas leading to the harvest of larger fish with higher market values 

intended to mitigate the impacts those reduced quotas had on ex-vessel values. 

 A sizeable gender imbalance in the composition of SSB favoring males has occurred over the 

last two decades. You can review it in the above table (shaded area age classes 1 thru 7+) and 
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relative drop off in R over the last three decades reflected above.  Remember the current decade 

we’re in represents eight years.  If extrapolated to a full decade, recruitment would be down by 

~240 million new recruits, catch levels down by ~300 million fish relative to the period 1982 to 

1989.  300 million less fish harvested and recruitment levels down by a quarter of a TRILLION 

new recruits for the period of one decade.     

 Discounting “Age 0” class fish which has a low 29% maturity rate, the above table illustrates a 

substantial decrease in the female composition of every age class comprising ~95% of SSB.  

Statistic is arrived at by dividing the population of ages 1 thru 7+ (~75 million fish for 2017) into 

the total population less age class 0 or ~80 million fish.  Female composition of every age class 

has been weakened anywhere from 22% to 50%.   

 A significant change took place in this fishery around 1996 before the onset of recreational size 

limit increases resulting in the following: 

o Material reduction in ratio of egg production to R. 

o Spike in the average weight (age class) of fish being landed which has continued and 

almost doubled over the last two decades. 

o An almost complete reversal in catch composition from age classes 2 and younger to 3 

and older.    

o The above two bullets are the primary reason for the erosion in gender composition of 

SSB resulting in the materially weakened reproductive strength of SSB impacting bullet 

one 

o It’s worth reviewing what changes took place in the mid-nineties regarding the offshore 

fall / winter fishery because either the assumptions in the models being used to quantify 

recruitment completely changed or a cataclysmic change took place involving the 

relationship or ratio of new recruits to estimated egg production pulling from various 

tables in the 66th SAW as reflected on page 7. 
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The above table reflects the trend in the ratio of published recruitment statistics relative to estimated egg 

production from 1982 to 2017.  Trend is alarming to put it mildly in terms of the drop off in egg 

production over the last decade and reduced ratio of new recruits relative to egg production between the 

years 1996 and 2017 (red shaded area).  Projected egg production is in TRILLIONS and arrived at by 

taking biomass population by age group times percentage sexually mature fish times assumed 

percentage of females times an assumed number of eggs produced per female which as mentioned I 

believe to be ultra conservative.  Recruitment numbers are in MILLIONS. 
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Main points of discussion: 

 Recruitment numbers used in the biomass population equates to less than 1/1000th of a percent of 

estimated egg production.  It was my understanding summer flounder have a high survival rate 

so this level of R compared to egg production is surprising and if correct should be cause for 

concern to fisheries management.  It illustrates more than ever the necessity to protect the spawn.   

 If survival percentages have in fact decreased this significantly and abruptly since 1995, we need 

to understand why since the decline of R is the primary reason the fishery is failing.  

Recreational fishing activity doesn’t occur during the spawn or in the demographics of the spawn 

so any disruption being encountered is due to either commercial harvest or environmental issues 

contributing to the decline which I believe to be negligible based on the immediacy of the drop 

in the ratio between 1995 and 1996. 

 Average R to egg production (.00066%) for the years 1989 to 1995 is being used as a baseline 

comparison to future years after catch levels were significantly reduced after 1988.  That period 

ratio averaged .00066% new recruits to estimated eggs produced.  From 1996 to 2017, there’s 

not a singular year which approximates that ratio, the highest being 1996 at 00039%, lowest 

being 2011 at .00009% and 2013 and 2015 at .00011% with the last 10-years averaging 

.00014%, a 79% reduction to baseline. 

 The last column reflects incremental R annually if the ratio remained the same as years 1989 to 

1995 or .00066%.  The increase in recruitment and biomass levels over the prior 10-years 2008 

to 2017 would have been ~1.7 BILLION fish or approximately 13 times the 2017 reported 

biomass population of 122 million fish.  Consider the benefits this would have had on the 

fishery, commercial and recreational catch quotas, SSB, future recruitment levels, season lengths 

and the health of the fishery overall.  It’s a staggering statistic. 

 At the same time, take note of the trend in estimated egg production over the years.  1989 to 

2004, the period SSB and the biomass experienced their most significant growth, egg production 

increased almost every year.  Over the past decade overall has decreased in excess of 40% due to 

gender composition changes within SSB commensurate with increased harvest levels of older 

age fish causing the continued and substantial erosion of R.  

 Reference the data and observations provided in my earlier memorandum dated August 23, 2019 

and consider the impacts each of the following are having: 

o What impact is the harvest of larger fish both commercially and recreationally having on 

dead discard rates of younger age populations. 

o Harvest of a significant portion of the commercial quota during the fall / winter spawn 

from a biomass more highly concentrated today than ever before in recorded history.  

o Commercial dead discard rates are in models at 80% of total discards.  Statistics on page 

178 of the 66th SAW have commercial discard rates as a percentage of total commercial 

catch over the last eight years at 15.3% while those same rates on observed commercial 

trips per the 57th SAW reflect significantly higher numbers.  Five years between 2001 and 

2009 averaged ~100% of total catch, 2007 being the highest at ~143%.  Considerably 

greater discard percentages than reported on VTR’s and discard assumptions built into 

fishery models.  Put the two together and it paints a lethal picture. 

o Fish being towed during the fall / winter fisheries in waters ranging from 120 to 600 feet 

have zero chance of survival considering the weight and duration of the tow, depths 

fished and a lengthy sortation process.  It’s not only conceivable it’s probably there’s a 

100% dead discard rates associated with the commercial fishery this time of year.   
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The above data collectively and below graphs reveal we’re harvesting a significantly higher percentage 

of older age fish, a significantly higher percentage consisting of sexually mature females.  Since a 

significant percentage of the commercial harvest takes place during the fall / winter months, primary 

spawn period of summer flounder, it’s prudent to address that issue until more is known about the 

impacts on the efficacy of the spawn and discard rates of younger age classes while older age classes are 

being harvested.  Bear in mind, as mentioned in this latest SAW report, the biomass is at its most 

concentrated level ever so factor that into the impacts commercial harvest might be having on the spawn 

during their offshore migration and throughout the winter.  Found the following excerpt from the 

original FMP dated October 1987 on page 36 and if it holds true today it could be a significant factor 

leading to the demise in recruitment statistics and the reason why three-quarters of a trillion less fish 

harvested over the last 27 years has had little to no impact on increasing the overall size of the biomass. 

  

Key Points: 

 Most of the commercial landings take place in the EEZ during the winter (summer flounder 

primary spawn) 

 Average tow time was 1.9 hours. 

 Generally sorting “of catch” begins immediately after redeployment of the net (how long does it 

take to empty the net and redeploy). 

 Once the valuable catch is stored, the undersized and bycatch is generally shoveled overboard, 

several hours may lapse before the discards are returned to sea. 

Any fish towed in a net for ~2 hours, brought up from depths ranging between 120 to 600 ft., retained on 

deck for several hours through the sortation process until “valued catch” is iced and stored will be dead 

when shoveled overboard.  Dead discard rates as a percentage of catch have to be enormous in this 

process as evidenced in the below graph from the 57th SAW and dead discard as a percentage of total 

discards is arguably 100% as opposed to 80% used in models.  No summer flounder or other species will 

survive any one of the above conditions individually much less all of them collectively. 
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These trends and what’s causing them will continue until measures are taken by the Commission and 

Council to reverse them.  The path the fishery is currently on which is one of continued decline will 

continue without management intervention.  Another few years of the existing regulations could 

conceivably cause irreparable harm to the fishery if it hasn’t already.  Every additional year of poor 

recruitment will cause multiple years of reduced harvest, increased gender imbalance in SSB and 

continued pressure on future recruitment classes.  These issues need to be addressed before 2020 

regulations are established and there a tremendous amount of people and businesses depending on your 

help to determine the best approach to put this information in front of the Commission and Council 

before the October joint meeting.  Again if you disagree with my interpretations and findings, I’d 

appreciate you sharing those disagreements or concerns.  If the absence of any, an entirely new 

philosophy needs to be introduced managing this stock well beyond catch reductions in the form of 

increased size limits and shortened season which as stated previously will have zero impact on the 

problems facing or the trajectory of the fishery.  If three quarters of a TRILLION less fish harvested 

over the last 27-years haven’t corrected the fishery or improved recruitment, why would any logical 

individual believe future catch cuts will.  

I look forward to hearing back from both of you with any questions, comments, observations or 

concerns as well as an appropriate path forward for the Commission and Council to receive the analysis 

provided.  I appreciate your efforts in advance.  

John you sent me an email which stated the following “In my capacity as Chair of the SSC, I limit 

public comments at the meeting to addressing only potential sources of scientific uncertainty associated 

with the data and methods used to derive the ABC.”  With that understanding, there’s five questions I 

believe should be asked at the upcoming September 9th meeting at Royal Sonesta Harbor Court.  They 

are as follows: 

 Why did the ratio of recruits to egg production drop off so suddenly and precipitously between 

the years 1995 and 1996 and continue a sustained downward spiral through 2017?  The impact 

on recruitment is substantial.    

 Age classes 7+ populations in the biomass for the decades 80’ and 90’s averaged 45,000 fish, 

15,000 in the 90’s.  Overall percentage of catch was negligible and insignificant yet the biomass 
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actually declined from 252,000 in 1982 to 27,000 in 1999.  In the first two decades of 2000, the 

biomass population numbers increased from 27,000 in 1999 to 4,742,000 in 2017 when larger 

fish were being harvested, recreational landings consist entirely of larger sexually mature fish 

due to regulations, average commercial landings weights have doubled, recruitment levels and 

SSB continue to spiral downward, annual catch levels of age classes 7+ have increased ~2200% 

for the current decade bompared to the 80’s and 90’s, commercial discard rates are quoted as 

being 80% with a higher proportion of older fish being discarded since 2002 discussed in Section 

9 of my previous draft, yet these age classes are being reported as experiencing explosive growth 

never before experienced.  The results are the polar opposite of what one would expect, what 

explanation and evidence is there supporting that trend and explosion in these age classes. 

 Over the last 27-years based on the information reflected on pages 1 and 2 above, why would 

landings be down by three-quarters of a trillion fish for the years 1990 through 2017 compared to 

the average harvest for the baseline period 1982 through 1989 causing a corresponding reduction 

in recruitment of ~303 fish over the same period.  Changes in gender composition of SSB is part 

of the explanation but again the data is directionally opposite what one would expect.  What 

plausible explanation could explain that trend?  

 Considering the above bullet, how is it possible over the same 27-year period, the biomass 

population increased by only 60 million fish when the relationship between recruitment and 

landings statistics would suggest a much greater increase in the biomass. 

 Why are discard rates as a percentage of catch in the SAW report being reported at ~15% when 

rates on observed trawls are showing percentages consistently higher? 

John / Brandon, I’d ask that this addendum please be included in the “Supplemental Materials” public 

commentary section for the upcoming SSC meeting next week.  Chris, Dustin and Kiley, I’m sending 

you this as an addendum to my initial draft sent 8/25/19.  Curious if you’ve had a chance to review the 

analysis and have comments.  My opinion is clearly stated in both documents and I believe it’s critical 

this information as mentioned be elevated to the Commission Board and Council Members responsible 

for the management of the summer flounder fishery well in advance of the October 8th through 10th joint 

meeting in Durham NC.   

The fishery is in a downward spiral it can’t reverse without management intervention and changes in 

policy decisions.  The data couldn’t be more clear in that respect.  Recruitment is the key to every 

fishery and in the case of summer flounder it’s being destroyed.  Until measures are taken to improve 

the reproductive strength of SSB and protect the spawn, the fishery will continue its decline. 

I’d appreciate your thoughts as well as the plan to put this information in front of the Commission and 

Council.  This can’t be a footnote a day before the meeting in briefing materials, Members need to see 

the data as far in advance as possible and be prepared to discuss it at next week’s SSC meeting and more 

importantly at the Joint Commission / Council meeting in October.  I’ll do anything to facilitate that 

happening but I need your help and support determining the best approach for that to happen.   

None of what I’ve taken the time to do is about culpability, how we got here doesn’t matter only in the 

sense of learning from mistakes we might have made along the way.  It’s about correcting and growing 

this extremely important fishery for the benefits of all the constituents’ dependent on it.  I think we all 

share the same sentiment and can hopefully work together to make that a reality.              


