Notes on the projection updates of Atlantic and Gulf king mackerel stocks.

    In SEDAR 5, VPA analyses, which incorporated catch and  abundance information,  were carried out through fishing year (FY) 2001, but stock status estimates were projected to 2002 assuming some preliminary values for the 2002 catch (the recorded catches for 2002 were not yet available). The updated projections produced by the SEFSC also used the VPA analyses from SEDAR5, but extended the projections through 2006 using the actual catch observations.  Accordingly, the equilibrium (long-term) reference points (MSY, OY, mean recruitment, F references such as Fmsy, Foy, F%SPR, etc) are the same for the SEDAR5 and the SEFSC updated projections. However, the preliminary catch values used by SEDAR 5 turned out to be noticeably different from the realized values observed for 2002 and subsequent years (see Figure 1).
The following table compares the projected catch values for 2002 used by SEDAR5 with the realized values used in the present update for each of the mixing scenarios examined. Note that the projected values used for SEDAR5 were similar for all mixing scenarios (about 3.8 MP for Atlantic stock and 8.6 MP for Gulf stock), whereas the realized catches differed across mixing scenarios.  The table also compares the estimates of F/Fmsy and SS/SSmsy for 2002 from the SEDAR 5 and updated projections.   Clearly the estimated stock status in 2002 depends strongly on the level of catch assumed, particularly in terms of the fishing mortality rate. In this regard, the updated SEFSC projections through 2002 should be regarded as more accurate. 
Some viewed the updated phase plots sent a few weeks earlier as contradicting those produced by SEDAR 5; i.e., in the new plots it appears “the smaller the proportion of fish in the mixing zone assigned to the Gulf, the better the Gulf stock becomes, and the larger the proportion of fish assigned to the Atlantic, the worse the Atlantic stock becomes.” This observation is partly the result of having revised the 2002 catches as discussed above, but also a result of extending the projections for  four more years to 2006. To the former point, consider the revised phase plots in Figures 2 and 3. The SEDAR 5 and SEFSC updated projected stock status for 2002 are denoted in the legend as “SEDAR5 02” and “Update 02.” Inasmuch as the reference year is the same, these two sets of projections differ only in the values used for 2002 catch (projected  verses realized). In both cases the status of the Gulf stock appears to improve as more fish are assigned to the Gulf, the difference being that in the case of the updated projections, the projected status of the Gulf stock is slightly better and none of the mixing scenarios result in spawning stock levels below MSST.

As would be expected, further differences (as compared to 2002) are apparent when the projections are extended out to 2006, which is what was depicted in the graphs sent out a few weeks earlier (see again Figures 2 and 3). Here it is important to remember that the projections assume relatively constant recruitment levels and do not account for any information relating to abundance trends (CPUE etc…); therefore they tend to interpret catch trends as declining fishing mortality rate trends and may be somewhat optimistic. In the case of the Gulf stock, for example, the decreasing observed catches associated with reducing the mixing zone allocation implies decreasing F/Fmsy ratios and therefore faster recoveries (increasing SS/SSmsy ratios).  An alternative explanation for the catches realized could be declines in biomass (rather than declines in F), which would make the predictions of stock status in 2006 worse than shown in the phase plots and potentially  worse than  estimated for 2001. We have no strong basis for choosing between these plausible hypotheses. 
The reader should also keep in mind that that the projections become more uncertain with time, particularly for the Atlantic (see Figures 4 and 5). If a new assessment were conducted, including updated indices of abundance and catch at age information, then it is possible that somewhat different estimates of stock status in 2006 would be obtained. Thus, managers should weigh carefully whether they should set ABC levels based on more precise, but outdated projections to 2002, or less precise and possibly less accurate, but updated 2006 projections.
Table. Comparison of the SEDAR 5 and updated estimates for stock status at the end of 2002. The SEDAR 5 estimates were based on preliminary assumptions about what the catch would be in 2002, whereas the updated estimates were based on actual catch data.

	
	SEDAR 5 projections
	
	Updated projections 

	
	
	Stock status at end of  2002 FY
	
	
	Status stock at end of 2002 FY

	Mixed scenario
	Catch (lbs) 2002FY
	F/Fmsy
	F / Foy
	SS/SSmsy
	
	Catch (lbs) 2002FY
	F/Fmsy
	F / Foy
	SS/SSmsy

	
	
	
	
	
	
	
	
	
	

	Atl 25%
	  3,911,840 
	0.5084
	0.7194
	1.135
	
	  3,086,740 
	0.3998
	0.5658
	1.161

	Atl 50%
	  3,897,960 
	0.4572
	0.6463
	1.141
	
	  4,563,820 
	0.5459
	0.7717
	1.122

	Atl 75%
	  3,897,860 
	0.4152
	0.5865
	1.147
	
	  6,051,740 
	0.6703
	0.9467
	1.091

	Atl 98%
	  3,885,520 
	0.4549
	0.6566
	1.023
	
	  7,393,180 
	0.9202
	1.3282
	0.931

	
	
	
	
	
	
	
	
	
	

	Glf 75%
	  8,772,700 
	0.8915
	1.2617
	0.911
	
	  9,922,660 
	1.0224
	1.4469
	0.890

	Glf 50%
	  8,708,370 
	1.0409
	1.4828
	0.833
	
	  8,228,540 
	0.9808
	1.3972
	0.842

	Glf 25%
	  8,656,540 
	1.1714
	1.6759
	0.794
	
	  6,566,050 
	0.8679
	1.2417
	0.837

	Glf 2%
	  8,635,320 
	1.3134
	1.8975
	0.746
	
	  5,070,440 
	0.7356
	1.0630
	0.826
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[image: image5.emf]Gulf King 2006 F year phase plot MODEL 75% Mix
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Figure 4.  Trends of spawning stock biomass (trillions of eggs) for Gulf king mackerel under different mixing scenarios.  VPA fit is from 1981 to 2001 FY, projections with updated catch is from 2002 to 2006FY.   Thin lines represent 80% percentiles of 500 bootstrap runs, solid line is the median trend. 
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Figure 2.  Trends of spawning stock biomass (trillions of eggs) for Atlantic king mackerel under different mixing scenarios.  VPA fit is from 1981 to 2001 FY, projections with updated catch is from 2002 to 2006FY.   Thin lines represent 80% percentiles of 500 bootstrap runs, solid line is the median trend.

Notes:
Assumptions on projections for King mackerel mixing scenarios.

1. Constant recruitment since 2002FY.  Recruitment is based in the hokey-stick line model selected by the MSAP and SEDAR5 working groups.

2. Selectivity pattern for projections is the average of the last 3-years (1999-01FY), which are different for each scenario are they are the result of the VPA fit for those years.  

3. Projections fit only to the provided updated catch history for 2002-2006FY, there is not abundance or CPUE trends for those years, neither changes on selectivity, etc.  Any reduction in catch is interpreted mainly as reduction in fishing mortality.

4. As spawning trends show, the longer the projections the larger of uncertainty of stock status is, reflected by the spread of the 80% percentiles 
Figure � SEQ Figure \* ARABIC �1�.  Catch (mp)  trends of king mackerel mixing scenarios for VPA (1981-2001FY) and projection (2002-2006FY).  Markers in 2002 represent the preliminary catch value used during SEDAR5 projections








Figure � SEQ Figure \* ARABIC �2�.  Phase plots of stock status for Gulf king at the end of 2006FY using the updated catch 2002-2006.  Deterministic results (large symbols in legend) from SEDAR5 for 2002 (SEDAR5 02)  are compared with the corresponding values for 2002 and 2006 using the updated catches (Update 02 and Update 06). 








Figure � SEQ Figure \* ARABIC �3�  Phase plots of stock status for Atlantic king at the end of 2006FY using the updated catch 2002-2006.  Deterministic results (large symbols in legend)  from SEDAR5 for 2002 (SEDAR5 02)  are compared with the corresponding values for 2002 and 2006 using the updated catches (Update 02 and Update 06). 
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