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Presenter Notes
Presentation Notes
Good afternoon, my name is Daniel Zapf I’m with our Fisheries Management Section based out of the Washington Office, I’m also one of the co-leads for striped mullet. With me today is Jeff Dobbs who is based out of our Central District Office in Morehead City. We’re here today to discuss temporary management measures to end overfishing of the North Carolina Striped Mullet stock. 



Outline
•Benchmark stock assessment results
•Need for temporary management measures
•Striped mullet life history
•Characterize fisheries
•Potential management
•DMF recommendation
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Presenter Notes
Presentation Notes
Here is a run down of what this presentation will cover. We’ll start by discussing results of the benchmark Striped Mullet stock assessment completed by the division in 2022. Then we’ll discuss the need for temporary management measures and some key aspects of striped mullet life history that must be considered when developing management options. We’ll characterize the recreational and commercial fisheries for striped mullet, then we’ll move into potential management options and DMF recommendations.
  



2022 Stock Assessment – Spawning Stock Biomass
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• The North Carolina 
Striped Mullet stock is 
overfished

• The 2019 spawning 
stock biomass (SSB) 
was estimated at 263 
mt, less than the 619 mt 
threshold

Presenter Notes
Presentation Notes
The division completed a benchmark stock assessment of the striped mullet stock in 2022. The terminal year of the assessment, which is the last year of data that was included, was 2019. Results of the peer reviewed assessment indicate overfishing is occurring in the striped mullet fisheries and the North Carolina striped mullet stock is overfished. 

On this and the next slide you’ll see horizontal solid and dashed black lines. On both slides, the solid lines represent the threshold and the dashed lines represent the target. I want to point out the 25% threshold was first used in 2006 when the striped mullet stock was assessed for the first time and remained unchanged in the 2012, 2018 and current assessments. The threshold is the reference point we use to determine if a stock is overfished or if overfishing is occurring and has been the same for every striped mullet stock assessment conducted by the division.    

This figures shows spawning stock biomass calculated by the model, which is the amount of mature females in the population. The threshold is the lowest biomass the stock can maintain and still be sustainable. If biomass is under this line, the stock is overfished. The target is where we want biomass to be to provide the most benefit.

The spawning stock biomass is below the threshold in 2019 indicating the stock is overfished, there are not enough mature females in the population to maintain the stock. The stock has been overfished since 2002 and below the target since 1991. 

****************************************************************************************************************
The spawning stock biomass, which is the amount of mature females in the population, in 2019 was 263 mt (579,816 pounds) which is less than the 619 mt threshold (1,364,895 pounds) indicating the stock is overfished, so not enough mature females in the population to sustain itself. The stock has been overfished since 2002 and below the target biomass of 1015 mt since 1991.




2022 Stock Assessment - Fishing Mortality
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• Overfishing is 
occurring in the striped 
mullet fisheries.

• The 2019 fishing 
mortality (F) was 
estimated at 0.42, 
greater than the 
threshold of 0.37. 

Presenter Notes
Presentation Notes
This figure shows the fishing mortality rate calculated by the model. And again, you’ll see this solid line represents the threshold, and the dashed line represents the target. The threshold is the highest fishing mortality the stock can handle while still being sustainable, the target is where we want fishing mortality to be to provide the most benefit to the stock and the fishery. 

Fishing mortality in 2019 is above the threshold indicating overfishing is occurring, the catch rate is too high. The stock has been experiencing overfishing since 2012 and fishing mortality has been above the target since 2000.

The Striped Mullet stock is overfished and overfishing is occurring in 2019. As statutorily required, management measures will be developed through Amendment 2 to end overfishing and rebuild spawning stock biomass. Development of Amendment 2 is underway with final adoption and implementation tentatively scheduled for 2024. Because of the timeline of FMP development, there will be four-years between the terminal year of the stock assessment and implementation of management measures. 

************************************
The fishing mortality in 2019 was 0.42 which is greater than the threshold value of 0.37 indicating overfishing is occurring, we’re removing fish faster than can be naturally replaced. The stock has been experiencing overfishing since 2012, and been above the fishing mortality target of 0.26 since 2000.




Supplement

• General Statute 113-182.1 provides a mechanism for the Commission to 
supplement FMP management when the DEQ Secretary determines it is in 
the interest of the long-term viability of the fishery

• Temporary management measures to END overfishing immediately 
9.3% reduction in total removals needed to reduce F to the threshold 
33% reduction in total removals needed to reduce F to the target 

• NCMFC Rule 15A NCAC 03M .0502 provides the Director proclamation 
authority to implement restrictions in the taking of mullet
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Presenter Notes
Presentation Notes
A supplement allows for implementation of temporary management measures to supplement Amendment 1 until Amendment 2 is adopted. The DEQ Secretary has determined it is in the interest of the long-term viability of the fishery to develop temporary management measures to supplement the FMP.   

As such, temporary management measures can be developed to immediately end overfishing of the striped mullet stock. Given the stock is overfished and overfishing is occurring, ending overfishing immediately is in the long-term interest of the fishery because it begins rebuilding spawning stock biomass and meets the statutory requirement to end overfishing in two years. 

A 9.3% reduction in total removals is needed to reduce F to the fishing mortality threshold, which ends overfishing and a 33% reduction in total removals is needed to reduce F to the fishing mortality target.  

Temporary management measures developed in the supplement will be implanted via the proclamation authority of the DMF director. 



Striped Mullet Life History

• Juveniles and sub-adults found in lower salinity areas
• Form large schools in the fall 
• Migrate to the ocean where they spawn offshore in large aggregations
• Highly fecund
Upwards of 4 million eggs for a large female 
 Egg production increases through the fall (October/November)
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Presenter Notes
Presentation Notes
There are a few key aspects of striped mullet life history to consider when discussing management. During the summer, juvenile striped mullet are found in low salinity areas, so in upriver locations and the head of creeks. While they are in the estuary they don’t really move around a whole lot, this is supported by a tagging study conducted by the division in the late 90s and early 2000s and is consistent for striped mullet throughout their range. Striped mullet really start to move in the fall, when they form large schools before migrating to the ocean where they spawn in large aggregations. These are highly fecund fish, meaning they produce a lot of eggs, upward of 4 million eggs for a large female.

All striped mullet life stages are targeted by fisheries throughout the year whether it be for bait, food or roe. But when the fish start to move in the fall is when they are most vulnerable to capture, that’s also when demand is highest. Bigger striped mullet, that produce a lot of eggs are targeted in the fall for their roe which makes up the largest most valuable portion of the striped mullet fishery.  




Recreational Fishery
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Annual Recreational Harvest, 2002-2021 Average Recreational Harvest by MRIP wave, 
2017-2021

Presenter Notes
Presentation Notes
These figures show annual estimates of recreational striped mullet harvest on the left and seasonality of recreational harvest on the right. And I want to emphasize these are numbers of fish harvested not weight.  

Most recreational harvest of striped mullet is for use as bait in other fisheries so harvest estimates are considered imprecise. Harvest peaked in 2002 and 2003 (point to figure on left) at greater than four million fish but was stable from 2004 to 2017 and declined in 2018, 2019 and 2020. This decline was likely related to decreased abundance of Striped Mullet and regulations that drastically shortened the recreational fishing season for Southern Flounder, a fishery where live mullet is a popular bait. Recreational harvest in 2021 increased to 1.4 million fish. 
 
Generally, most recreational Striped Mullet harvest occurs during the late summer and early fall with a peak in September/October (point to figure on right). 

******************************************************************************************************
The 2022 Striped Mullet stock assessment used the sum of recreational Striped Mullet harvest and a proportion of the recreational harvest of mullet genus to estimate removals by the recreational fleet. The proportion of mullet genus assumed to be Striped Mullet in the recreational harvest was 29%, a value derived from a DMF Striped Mullet recreational cast net harvest study. This was done because most striped mullet are caught with cast nets for bait and are not observed by Marine Recreational Information Program samplers. Unobserved catch is recorded as mullet genus rather than at the species level.   
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Commercial Fishery - Landings
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Presenter Notes
Presentation Notes
This figure shows commercial harvest of striped mullet from 1972-2021. The dashed lines on this figure represent minimum and maximum commercial landings triggers that have been used to monitor the fishery since Amendment 1 was adopted in 2015, and we’ve extended them back through time to provide some additional scope when comparing historical landings to current landings. Commercial landings exceeding the maximum line or falling below the minimum line would trigger closer examination of striped mullet data. This only happened one time in 2016 when landings fell below the minimum. The open circles on this figure represent years with significant hurricanes or major storms.  

Historically, the striped mullet commercial fishery landed greater than 3 million pounds of striped mullet with landings of greater than 2.5 million pounds occurring as recently as 2002. Since 2003, landings have generally been around 1.5 million pounds but declined to less than 1 million pounds in 2016 and were under 1.5 million pounds from 2015-2020. In 2021, landings increased back over 2 million pounds. 

**********************************************************************************************
September 1984 – Hurricane Diana
September 1985 – Hurricane Gloria
September 1989 – Hurricane Hugo
September 1996 – Hurricane Fran
September 1999 – Hurricane Floyd
September 2003 – Hurricane Isabel
August 2011 – Hurricane Irene
September 2018 - Hurricane Florence 
September 2019 – Hurricane Dorian 

September 2016 – heavy rains from tropical storms Julia and Hermine passed through portions of North Carolina causing flooding, particularly in the northern part of the state around Albemarle Sound. Hurricane Matthew hit North Carolina in early October 2016 causing widespread flooding and damage
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Commercial Fishery – Seasonality

Average commercial landings by month, 
2017-2021

Percent of commercial landings by month and 
market grade, 2017-2021

Presenter Notes
Presentation Notes
These figures show average commercial landings by month on the left and percent of commercial landings by month and market grade on the right. Red roe is the mature female striped mullet, white roe is male striped mullet and mixed are landings that don’t specify male or female. 

Because the commercial fishery primarily targets Striped Mullet for roe, the fishery is seasonal with the highest demand and landings occurring in October and November (point to figure on left) when large schools form during the spawning migration to the ocean and females are ripe with eggs. Commercial landings during October and November account for over 50% of commercial landings (point to figure on right) and half of these landings are roe mullet which is represented by these black bars (point to figure on right).
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Commercial Fishery - Gears

Percent of commercial landings by gear, 
2017-2021

Percent of commercial landings by month and 
gear, 2017-2021

Presenter Notes
Presentation Notes
These figures show the percent of striped mullet harvested by different gears on the left and the percent harvested by month and gear on the right. 

Particularly during the fall, this fishery is very targeted. Striped Mullet are primarily targeted commercially using runaround gill nets in the estuarine and ocean waters of North Carolina. And it’s important to note that during the fall this can be a very high-volume fishery with thousands of pounds landed in a single trip.  
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Commercial Fishery - Value
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Annual ex-vessel value, 2011-2021 Mean ex-vessel value by month, 2017-2021

Presenter Notes
Presentation Notes
These figures show annual inflation adjusted ex-vessel value of the striped mullet fishery on the left and mean ex-vessel value by month on the right. 

Recently, the ex-vessel value of striped mullet has been around $1 million dollars annually (point to figure on left). Because the fall roe fishery is the most valuable component of the striped mullet fishery, the value is highest in October-November (point to figure on right) when mullet become most available to the fishery, the price per pound is highest, landings are highest, and the percentage of roe mullet harvest is highest.

When developing management options the division considered striped mullet life history, the inherent seasonality of the fishery, and how the fishery operates.    



Management Options

•Proposed management option is an end of year season closure
•Options not considered because they cannot be implemented 
quickly and efficiently and may not achieve harvest reductions 
include:
Size limits (minimum/maximum/slot)
Area closures
Gear restrictions
Quota
Trip limits
Early season closures 
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Presenter Notes
Presentation Notes
The proposed management option is an end of year season closure. 

Implementation of size limits, area closures, and gear restrictions were not considered viable options for implementation through a supplement and are not recommended because they cannot be implemented quickly and efficiently and it would be unlikely, they could achieve harvest reductions without other measures being in place. A harvest quota would result in harvest reductions but is not recommended because additional time and resources would be needed to develop a quota monitoring framework and infrastructure. Trip limits could limit harvest but may result in excessive discards due to the high-volume nature of the striped mullet fishery and would be most effective in conjunction with other measures and are not recommended for a supplement.

Season closures are considered the most effective and efficient method to achieve necessary harvest reductions that can be immediately implemented through a supplement. Early season closures are not recommended because they would likely serve to only delay harvest as landings could be recouped later in the year when most striped mullet landings occur. Closing a portion of the fall season to possession of Striped Mullet reduces landings in the targeted Striped Mullet fishery, where most effort occurs. Targeting a season closure to the period of peak Striped Mullet harvest minimizes the length of the closure, minimizes impacts to other fisheries and provides the greatest chance for success. 




Season Closure Options
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Option Season Closure Estimated 
Commercial 

Harvest 
Reduction (%)

1 October 29 –
December 31 33.7

2 November 7 –
December 31 22.1

3 November 13 –
December 31 10.9

Target

Between Target 
and Threshold

Threshold

Presenter Notes
Presentation Notes
A 9.3% reduction in total removals is needed to reduce fishing mortality to the threshold and a 33% reduction is needed to reach the target. Because of imprecision in recreational harvest estimates we can only quantify reductions for the commercial fishery; therefore a 9.3% overall reduction equates to a 9.9% reduction and a 33% reduction equates to a 35.4% reduction when applied only to commercial landings. But any season closure would apply to both the recreational and commercial fisheries.  

The goal of this supplement is to reduce fishing mortality and end overfishing with simple quantifiable measures as quickly as possible. Peak Striped Mullet roe landings occur in October-November, more specifically most landings occur from approximately October 15-November 15. An end of year season closure during this time provides the greatest reduction over the shortest period. The closure occurring at the end of the year, prevents recoupment of catch, increasing the probability of reducing harvest and reducing F below the threshold. 

The division developed options for season closures to reduce commercial harvest from 10.3% to 33.7%. Option 1 ends overfishing to the F target, option 2 drops F below the threshold, ending overfishing, and approaching the target, option 3 reduces F to the threshold ending overfishing. 



DMF Recommendation
• The DMF recommends a 20-33% harvest reduction
• Reduction range exceeds the threshold and meets or approaches the target 
• To achieve this reduction, the DMF recommends Option 1 or Option 2 
• To achieve a 20-33% reduction, any end of year closure must begin no sooner than 

October 29 and no later than November 7 and continue through December 31
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Option Season Closure Estimated 
Commercial 

Harvest Reduction 
(%)

1 October 29 –
December 31 33.7

2 November 7 –
December 31 22.1

Presenter Notes
Presentation Notes
The DMF recommends a 20-33% reduction to exceed the threshold and either meet or approach the target. This reduction level increases the probability of, at a minimum, ending overfishing even if there is variability in fishing effort, market demand, striped mullet availability to the fishery, or recruitment. To achieve this reduction the DMF recommends option 1 a season closure from October 29 through December 31 or option 2 a season closure from November 7 through December 31. 

To achieve a 20-33% reduction any end of year season closure must begin no sooner than October 29 and no later than November 7 and continue through December 31.    



MFC Actions and Next Steps

•In accordance with the MFC FMP Guidelines, the MFC 
will review the draft supplement and reject, approve, or 
modify the supplement for public comment 

•If rejected…
Supplement process ends

•If approved…
MFC select preferred management strategy
30-day public comment period 
Final adoption in February 2023
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Presenter Notes
Presentation Notes
The MFC actions regarding the supplement are, in accordance with the MFC FMP Guidelines, the MFC will review the draft supplement and reject, approve, or modify the supplement for public comment 

If the supplement is rejected the process ends. Otherwise, the MFC selects a preferred management strategy. 

The supplement will then be taken for a 30-day public comment period and brought back to the commission in February 2023 for final adoption.   





Division Next Steps

• If Supplement A is approved, closure will be implemented via 
proclamation authority of the DMF Director in 2023 

•DMF will continue development of Amendment 2 to the Striped 
Mullet FMP

•Amendment 2 tentatively scheduled for adoption in 2024
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Presenter Notes
Presentation Notes
If supplement A to the striped mullet FMP is approved the season closure will be implemented in 2023 via proclamation authority of the DMF Director and will remain in place until adoption of Amendment 2. 

The DMF will continue development of Amendment 2 to the striped mullet FMP to fully explore all management options and address long-term sustainability and management of the striped mullet stock. Amendment 2 is tentatively scheduled for adoption in 2024.



Questions?
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Striped Mullet Leads Contact Information

Jeffrey Dobbs Daniel Zapf
Jeffrey.Dobbs@ncdenr.gov Daniel.Zapf@ncdenr.gov

252-808-8193 252-948-3874

mailto:Jeffrey.Dobbs@ncdenr.gov
mailto:Daniel.Zapf@ncdenr.gov


Actions
• ACTION: Reject, approve, or modify supplement 
• ACTION: If approved, select a preferred management strategy
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Option Season Closure Estimated 
Commercial 

Harvest 
Reduction (%)

1 October 29 –
December 31 33.7

2 November 7 –
December 31 22.1

3 November 13 –
December 31 10.9

Target

Between Target 
and Threshold

Threshold

DMF 
Recommendation

Presenter Notes
Presentation Notes
The actions for today are reject, approve, or modify the supplement. 
If the supplement is approved, select a preferred management strategy

The DMF recommends a 20-33% reduction to exceed the threshold and either meet or approach the target. This reduction level increases the probability of, at a minimum, ending overfishing even if there is variability in fishing effort, market demand, striped mullet availability to the fishery, or recruitment. To achieve this reduction the DMF recommends option 1 a season closure from October 29 through December 31 or option 2 a season closure from November 7 through December 31. 

To achieve a 20-33% reduction any end of year season closure must begin no sooner than October 29 and no later than November 7 and continue through December 31.    
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Recruitment

Striped mullet recruitment estimated in the 2022 stock assessment

Presenter Notes
Presentation Notes
The stock assessment also provides estimates of recruitment, or the number of striped mullet coming into the population every year through reproduction. 

Through the 1990’s and into the early 2000’s recruitment was variable but consistently high including some very high peaks, this purple line here represents the average of high recruitment years. This period of high recruitment corresponds with a period when overfishing wasn’t occurring in most years and the stock wasn’t considered overfished.  So even though during this period the fishery was regularly landing over 2 million and at times greater than 3 million pounds of striped mullet per year, we were getting strong recruitment so the fishery could sustain these high landings.  

But beginning around 2004, recruitment began to decline, we stopped getting those really high peaks in recruitment. And beginning in 2013 recruitment really dropped off to the point where we weren’t really getting even average peaks anymore. The orange line here represents average recruitment since 1990 and you can see we’re not even getting peaks at that level. Low recruitment has persisted at least through 2019, and we can see the average low recruitment by this blue line. So even though the fishery is only harvesting a little more than half of what was harvested in the early 90’s and early 2000’s we aren’t getting the recruitment to support that level of harvest.     
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Independent Gill Net Survey – Program 915
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Commercial Landings and Program 915

Commercial Landings, 2008-2021 Striped Mullet Abundance, Program 915, 2008-2021
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Tagging Study

Presenter Notes
Presentation Notes
From 1997 to 2001 the division conducted a tagging study of striped mullet to define the temporal and spatial patterns of movement, and to document any potential inter-state mixing.
During the study 14,724 mullet were tagged throughout the state. Of the 357 recaptures, only 3 fish were recaptured outside of North Carolina waters; one in Virginia (Virginia Beach), and two in South Carolina (Murrell’s Inlet and Myrtle Beach). 

The Gulf states marine fisheries commission striped mullet FMP states: Mullet remain in the same region all their juvenile and adult life and rarely move long distances. Thus, there is support for regional or state-specific assessments and management.  They supported this with several studies conducted in Florida.
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Commercial Fishery - Area

Percent of Commercial Landings by Area and Month, 2017-2021
Area 1 2 3 4 5 6 7 8 9 10 11 12 Total
Albemarle Sound 1.5 1.0 0.5 0.8 0.2 0.2 0.4 0.5 0.6 1.8 1.0 1.3 9.9
Northern 0.1 0.3 0.2 0.2 0.1 0.2 0.2 0.3 0.3 2.5 0.8 0.4 5.6
Ocean, N of Cape Hatt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.1 0.0 0.7
Pamlico River 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.2 0.9 0.3 0.1 2.8
Bay River 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 1.2 0.6 0.1 2.2
Neuse River 0.4 0.1 0.1 0.1 0.2 0.1 0.1 0.8 0.6 4.1 2.9 0.5 10.1
Pamlico Sound 1.3 1.7 0.9 1.5 1.7 2.0 2.4 3.3 3.3 10.3 5.5 1.7 35.6
Core Sound 0.1 0.2 0.1 0.1 0.3 0.2 0.4 0.6 0.8 5.3 2.6 0.4 11.1
Central 0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.3 1.6 5.1 0.7 8.5
New River 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.8 0.0 1.4
Ocean, S of Cape Hatt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.1 2.1 3.8 0.6 7.9
Southern 0.6 0.4 0.2 0.1 0.1 0.1 0.2 0.2 0.4 0.4 0.9 0.6 4.2
Total 4.4 4.0 2.2 3.1 2.8 3.4 4.2 6.8 7.9 30.6 24.2 6.4 100.0
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Commercial Landings and Recruitment
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