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I.
ISSUE  

To determine if recent information on the stock status of red drum warrants any changes in the current harvest regulations. 

II.
ORIGINATION


Marine Fisheries Commission (MFC)

III.
BACKGROUND


Information on Determining Stock Status 

Red drum stocks in North Carolina are managed under both a state Fishery Management Plan (FMP) and an interstate FMP developed by the Atlantic States Marine Fisheries Commission (ASMFC) (NCDMF 2008; ASMFC 2002).  In both of these plans, stock status is assessed by determining the static Spawning Potential Ratio (sSPR).  Both plans define overfishing as a sSPR level below 30%, and both set a target sSPR level of 40%. Achieving and maintaining the 40% sSPR level is a compliance requirement of Amendment 2 to the ASMFC Red Drum FMP.  
In the case of red drum, sSPR is used as a proxy to spawning stock biomass (SSB) because SSB for red drum is unknown and it can not be determined if the stock is overfished.  The Spawning Potential Ratio (SPR), most simply, is an expression of the spawning production of a fished population relative to an unfished population.  For example, an unfished (i.e. virgin) stock would have an SPR of 100% and any effects of fishing on that population act to reduce the SPR.  For red drum, the goal is to manage the stock at 40% of the level that would occur under unfished conditions.  When we refer to sSPR (static SPR) the definition is somewhat different.  Static SPR is an indicator, not of the current level of spawning potential in the population, but rather of the level of SPR that will eventually be reached under the current fishing and natural mortality, should those rates remain constant (i.e. static).  Static SPR levels must be maintained over time in order for those levels to be reflected in the population as a whole.  In other words, static SPR provides managers with information about the long term results that can be expected from a management policy, but provides no information on the current state of the spawning stock.  For this reason obtaining a 40% sSPR does not mean that the red drum stock is at 40% SPR but simply implies that if the fishing mortality that produced the 40% sSPR is maintained, the 40% SPR will eventually be realized in the population as a whole.  While the status of the adult stock is unknown, one can deduce that for a fish that lives 60 years, the adult biomass is likely a reflection of the sSPR values over a long time period.  
Brief Management History with Changes in Stock Status
In 1991, Amendment 1 to the ASMFC Red Drum FMP was passed (ASMFC 1991).  At this time, the stock status for red drum in the northern stock (NC and north) indicated that sSPR levels were extremely low, in the range of 2-3%.  As a result, NC implemented an 18-27 inch slot limit along with a five fish recreational bag limit and a 250,000 lb annual commercial cap.  Subsequent to these changes, a new assessment on the period from 1992 to 1998 indicated that overfishing was still occurring, although sSPR had increased to 18% (Vaughan and Carmichael 2000).  As a result of continued overfishing, NC initiated the implementation of a state FMP in the fall of 1998.  As part of the FMP process, emergency management measures were immediately implemented to end overfishing.  These included prohibiting the harvest of red drum over 27 inches in length, reducing the recreational bag limit from five to one and implementing a commercial trip limit (consistently set at seven fish).  The NC Red Drum FMP was adopted by the MFC in 2001 and maintained all these emergency measures as part of the final plan.  

Amendment 2 to the ASMFC red drum FMP was adopted in 2002 and is presently in effect.  For the first time in the ASMFC plan, Amendment 2 set forth compliance requirements for individual states.  These include the following:

· Bag and Size Limits - All states must implement an appropriate bag and size limit which will attain the management goal of 40% SPR (note: for NC this reduction was attained in conjunction with the commercial trip limit).
· Maximum Size Limit - No red drum larger than 27" total length (TL) shall be harvested. All states must implement a 27" TL or smaller maximum size limit for red drum.

· Commercial Fishery Management Measures - In order to avoid the establishment of any new commercial fisheries for red drum, all states shall maintain their current level of restrictions, i.e. no relaxation of current commercial fisheries management measures 
(Note: Upon request to the ASMFC South Atlantic Management Board, NC is allowed to increase or decrease the trip limit as needed with the intention of maintaining a bycatch fishery).
· Trip or Possession Limits - States without a commercial landings cap for red drum shall maintain their current commercial trip or possession limits. States may implement more restrictive limits. States which currently have a commercial fishery landings cap for red drum may reduce their trip limits in order to remain below their cap within any given fishing year.

· Commercial Landings Cap/Payback of Overages - States shall maintain their current commercial landings cap, but may implement more restrictive limits. States which currently have a commercial fishery landings cap for red drum shall implement a pay-back regulation whereby any overage incurred in a fishing year shall be subtracted from the amount available in the fishing year immediately following the year in which the overage occurred. This pay-back regulation shall not apply to those states that allow the sale of bag limit caught fish. Any underage in a given year shall not be rolled over into the subsequent fishing year.  
· Alternative State Management Regimes
States are required to obtain prior approval from the ASMFC South Atlantic Management Board of any changes to their management program for which a compliance requirement is in effect. Other non-compliance measures must be reported to the Board and can be implemented without prior Board approval.  A state can request permission to implement an alternative to any mandatory compliance measure only if that state can show to the Board’s satisfaction that its alternative proposal will have the same conservation value as the measure contained in this amendment or any addenda prepared under Adaptive Management.  States submitting alternative proposals must demonstrate that the proposed action will not contribute to overfishing of the resource. All changes in state plans must be submitted in writing to the Board and to the Commission either as part of the annual FMP Review process or the Annual Compliance Reports.
Compliance criteria for Amendment 2 went into effect (January 1, 2003).  North Carolina was not required to take any action because measures implemented by the 2001 NC Red Drum FMP were deemed sufficient to attain the 40% SPR target.  Specifically, these included the one fish recreational bag limit, the commercial trip limit and prohibiting possession of red drum over 27 inches in total length.  
During 2008, the NC MFC adopted Amendment 1 to the NC Red Drum FMP.  A new stock assessment was conducted and indicated that overfishing was no longer occurring on the red drum stock in NC and that sSPR was at or slightly above the target of 40% (Takade and Paramore 2007).  
More recently, the 2009 benchmark stock assessment (SAFMC 2009) was completed by the ASMFC, peer reviewed by an independent panel of experts at SEDAR 18 and approved by the ASMFC South Atlantic Management Board for use in management decisions.  The results of the model, as in the past, were considered to be informative on ages 1 to 3 and not on the adult biomass.  Ages 1 to 3 account for all exploitation in the 18-27 inch slot limit.  The results of the assessment indicate that there is a high probability that the stock is not subject to overfishing and that the average sSPR is likely above the target benchmark.  It was recommended by the independent review panel that a 3-year running average (2005-2007) be used to determine stock status.  The sSPR for the period of 2005-2007 was 45.3%.  
In light of this most recent stock assessment, the NC MFC is now considering if any changes to the current harvest restrictions are warranted.

IV.
AUTHORITY


North Carolina General Statutes (N.C.G.S.) 113-182 and 113-143B-289.52


15A NCAC 03H .0103


15A NCAC 03M .0501


ASMFC FMP

V. DISCUSSION

Under the compliance criteria of Amendment 2 to the ASMFC red drum FMP, states are required to implement management measures which achieve and maintain at least a 40% sSPR.  Recent assessments by NC in 2007 and by the ASMFC in 2009 indicate that regulations in place since 1999 have successfully achieved this goal.  The NC assessment indicated a sSPR of 40.4% for the period of 1999 to 2004, while the ASMFC assessment estimated sSPR to be 45.3% for the period of 2005 to 2007 (average sSPR for the period of 1999 to 2004 was 45.6%).  It should be noted that while data inputs between the two assessments were very similar, each incorporates different modeling techniques.  The NC assessment utilized a Virtual Population Analysis (VPA) identical to that used in prior assessments.  The ASMFC assessment utilized a forward projecting Statistical Catch at Age (SCA) model that was considered by the independent review panel to be the most appropriate model for this stock given the available data.  It should be reassuring that results from the two models provide the same conclusion on the stock status with the SCA model being slightly more optimistic.

Amendment 1 to the NC Red Drum FMP was approved based on a stock status that indicated that sSPR was 40.4%.  During the FMP development process, extensive issue papers were developed that considered whether any changes should be made to either the recreational size and bag limit or the commercial trip limit (Sections 10.2.1, 10.2.3 and 10.2.4 of Amendment 1 to the NC Red Drum FMP).  Many comments were received from both the Red Drum and each of the Regional Advisory Committees (AC), as well as, from public comment.  All recommendations from the AC’s were for status quo (18 to 27 inch slot limit with a 1 fish recreational bag and a 7 fish commercial trip limit) with the exception of the Northeast AC which voted to increase the daily commercial trip from 7 to 10 red drum.  The NCMFC ultimately opted for status quo when Amendment 1 was adopted.   
Should changes be proposed to current harvest restrictions, it is critical to note that under Amendment 2 to the ASMFC red drum FMP, any changes that fall under compliance criteria must be approved by the ASMFC South Atlantic Management Board.  Additionally, before any liberalization of current regulations can occur, states must show to the Board’s satisfaction, that such actions will not result in overfishing.  It is unlikely that the Board will approve any measure that it deems will drive sSPR levels below the stated goal of 40% sSPR.  In considering any changes to current regulations the NCMFC should be aware of the following:
· Amendment 2 to the ASMFC red drum FMP prohibits any harvest of red drum greater than 27 inches in total length along the entire Atlantic coast.
· The NCDMF Director has proclamation authority to raise or lower the commercial trip limit as needed in order to maintain a bycatch fishery, prevent excessive discards and to prevent overages in the commercial cap.

· Amendment 2 offers recreational size and bag limit options to states that were deemed adequate to achieve a 40% sSPR (Table 1).  These were demonstrated to show conservation equivalency at the time that Amendment 2 was approved.  It should be noted that all of these were considered during the development of Amendment 1, and there was unanimous support from all AC’s and NCDMF for status quo.  Pros and cons for changing the size and bag limit are outlined in Section 10.2.3 of Amendment 1 to the NC Red Drum FMP.
· Red drum are a long-lived species (i.e. 60+ years).  While the adult spawning stock condition is unknown, it is known that overfishing occurred on this stock for some time prior to management changes in the 1990’s.  Early estimates of sSPR were <3%.  Vaughan and Carmichael (2000) note that any rebuilding of the adult biomass must take into account the generation time of red drum (15-20 years).  Based on this information, it is unlikely that we have realized a full recovery of the adult stock given that current management went into place approximately 12 years ago.  Recall that sSPR levels must be maintained in order for those levels to be reflected in the population as a whole. 
· Virtually all sensitivity runs indicate that based on the three-year average sSPR is above 40%.  It should be noted however, that there is a recent increase in the exploitation rates from the model since a low in 2004 (Figure 1).  The terminal year sSPR estimate was 29.2%.  Annual estimates of sSPR were variable and were not used in stock determination, but the trend in exploitation should be of some concern if it continues.  
· Assumptions will be required to predict how harvest may increase should the bag or trip limit be liberalized.  An indicator of how increasing the bag limit may impact harvest can be derived from bag and size limit analysis conducted in 2001 (Vaughan and Carmichael 2001).  Results showed that reducing the bag limit from five to one fish, while maintaining the 18 to 27 inch slot limit, resulted in a 37% reduction in the number of red drum landed.  Greater than half of this reduction (19%) occurred when the bag limit was reduced from two fish to one.  Based on these results, it is likely that increasing the bag limit to two fish without further shrinking the slot limit will result in an increase in fishing mortality and will correspondingly lower sSPR (See Attachment).   
Red drum stocks in NC have improved dramatically since the early 1990’s.  Current sSPR values are slightly above the sSPR target at 45.3% and are not significantly higher than those estimated for Amendment 1 to the NC Red Drum FMP (40.4%).  Because landings will dramatically increase if the bag limit is increased to two fish, it is likely that any meaningful liberalization of the bag limit or trip limit will result in an sSPR that is below the target (See Attachment).  The only alternative will be to shrink the current slot limit either by increasing the minimum size or decreasing the maximum size.  This was not a favorable option in the state FMP process primarily because increasing the minimum size or decreasing the maximum size adversely impacts different regions of the state.  Secondly, shrinking the slot limit also creates additional discards in the commercial fishery.

VI.
RECOMMENDATION

It is recommended that no additional Amendment to the NC Red Drum FMP be pursued at this time and that status quo, as recommended from Amendment 1, be maintained on all harvest limits. 
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Table 1. Static Spawning Potential Ratio (sSPR) for range of bag limits for the northern region 


(NC through NJ), with increasing minimum size (a) and decreasing maximum size (b), assuming a 40% reduction in commercial fishing mortality due to the commercial trip limit being set at 7 fish (based on analyses in Vaughan and Carmichael 2001).

[image: image1.emf]
[image: image2.emf]
Figure 1. Estimated annual exploitation rate for red drum ages 1-3 in the northern region (North Carolina and north) during 1989-2007 (SAFMC 2009).
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Attachment.
Analysis was conducted to determine what potential impact an increase in the recreational and commercial harvest limits would have on sSPR values.  The three-year average sSPR value from the most recent stock assessment is 45% (SAFMC 2009).  Amendment 2 to the ASMFC Red Drum Fishery Management Plan mandates, as a regulatory requirement, that states implement management measures that achieve and maintain a sSPR at or above 40%.  Current regulations have met this requirement.  
Any increase in the recreational bag limit or the commercial trip limit will likely increase the exploitation rate and lower sSPR values.  It is very difficult to quantify how landings will increase based on any liberalization.  Bag and size limit analysis, conducted in 2001, show that a decrease in the recreational bag limit from five to one fish resulted in an overall 37% reduction in the recreational landings (Vaughan and Carmichael 2001).  Most of that reduction, approximately 20%, resulted when the bag limit was lowered from two to one fish.  Therefore, a base assumption is that recreational landings will increase by at least 20% should the recreational bag limit be increased to two fish under the current 18 to 27 inch slot limit.  

Analysis was conducted to determine how sSPR values would be impacted if landings during 2005 to 2007 were increased by 20, 30 or 40%.  Results show that assumed increases in harvest will result in an sSPR that is below the 40% requirement of Amendment 2 (Table 1).

Table 1.  Expected sSPR values based on an increase in the number of harvested red drum based on total removals and abundance estimates from 2005-2007.
	
	 Percent Harvest Increase in Numbers of Fish

	
	20%
	30%
	40%

	 sSPR
	38%
	34%
	31%

	
	
	
	


Additional notes on methods:

For the analysis, it was assumed that both the recreational and commercial harvest would be increased equally.  Selectivity was considered to remain constant with no change to the 18 to 27 inch slot limit.  Total catch-at-age, in numbers for harvest, was increased by the assumed amount (20, 30 or 40%).  Total removals were then summed for each year and averaged for the period of 2005-2007.  Likewise, existing abundance estimates at age from the model were averaged for the period of 2005-2007.  Exploitation at age was calculated by dividing catch in numbers at age by abundance in numbers at age.  Exploitation rates were converted to fishing mortality rates at age.  The sSPR was calculated using the maturity, mean weight and natural mortality at age inputs from the current stock assessment.  The sSPR was calculated as the spawning stock biomass per recruit expected under the current year’s fishing regime divided by the theoretical spawning stock biomass under no fishing (Gabriel et al. 1989). This was calculated as:
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where Mata and Ba are the maturity- and weight-at-age vectors through the maximum ages (62 years ).
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