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As suggested in discussions, the ASPM/SCAA asseagsapproach for Gulf of Maine cod has been rerummoencing in 1964 when the survey time series coremdn
addition, the implications of increasihy from the conventional 0.2 to 0.3 are explored. @@mmcement in 1964 requires the specification afistaconditions, which have
been set a&=0.5 (reflecting th&¥/K ratio at that time) ang=0.4 (the addition td1 made to provide a starting age structure). Seftgs are investigated for the
alternatives of Rickevs Beverton-Holt stock-recruitment relations andwff estimatedvs asymptotically flat selectivity functions (the corarcial selectivity functions are

fully estimable throughout). In other respectsgspecifications of the 2007 Reference Case of Butigh and Rademeyer (2008) have been retained.
Results are provided in Table 1, and in Fig. lefstimated spawning biomass trajectories and Figr &ock-recruitment plots.

The most important result is that increasiigo 0.3 would seem to provide a resolution of thdiexadifficulty of needing a domed shaped selattifunction to achieve a
satisfactory fit to the proportions at age datateNtbat forM=0.3 and a Ricker stock recruitment function, alifo a better fit to the data is achieved whennegtng the

survey selectivity function values at larger agese(-Ih values), allowing for the estimated decrease liecsigity at these ages would not be justified ifCAerms. These
new runs also indicate clear preferences in likalthterms foM=0.3 overM=0.2 (thus also achieving greater consistency thigtresults from tag recapture analyses of

Hart and Miller (2008)), and for the Ricker ovee tReverton-Holt stock-recruitment functional form.

IncreasingM to 0.3 (with the assessment commencing in 1964ijdvhius seem to provide a way forward towardseadhg consensus regarding this assessment. There ar
nevertheless further aspects that need to be igaésd:
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- Earlier sensitivity runs to the 2007 Reference GBskterworth and Rademeyer, 2008) indicated insgitg of Reference Point estimates to the startin
specifications (values dand{), but this needs to be rechecked for this reviseesassent configuration.

« Those sensitivity runs also indicated little diface between Pope and Baranov formulations ofdteh @quation, but this needs rechecking givendiaie
higher mortality values are now implied.

» Fit diagnostics need to be checked.

»  Further alternatives to the Beverton-Holt and Rickeck recruitment relationships need to be exquloNote that the relatively high valueskafsy and low values
of B¥usy below are consequences of the Beverton-Holt fitsyopting for steepness estimates at their uppend (here 0.98), and of the relatively fast dubp
recruitment withB® for the Ricker form. An option here might be thexgealised Ricker form of Butterworth and Rademd2608) for which low values of

might both avoid the steep slope at the origin thatBeverton-Holt fits, seek while also falling &fss rapidly aB® increases than does the standard Ricker form.
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Table 1: Penalised maximum likelihood estimates of key agggment quantities for the 2007 Reference Caseseamsitivities thereto, all starting in 1964, wih0.5 and
¢=0.4. Biomass units are thousand tons. The estingaten for quantities such &, refer to the commercial selectivity function frdi®92+. Theslope statistic is

- In(Sg/S7). Values shown in bold are fixed on input. Valueparenthesis are Hessian-based CV's. Note thatlthevalue for the 2007 Reference Case is not comparabl
to the others shown.

Ricker Beverton-Halt Ricker Beverton-Halt

2007 Ref . . . .
SLErEnEE estitnated sel flat survey sel estimated sel flat surwey sel estimated sel flat surwey sel estimated sel flat surwey sel

Caze

-Inl 8.34 35.69 56.08 52.55 153,89 30.35 32.69 40.68 58.98
Fikd 0.20 - 0.20 - 0.20 - 0.20 - 0.20 - 0.30 - 0.30 - 0.30 - 0.30 -
i 1.54 (0.15) 221 {0.20) 4.75 (014 0.98 {0.00) 0.98 {0.00) 1.54 {0.16) 1.54 (0.14) 0.98 {0.00) 0.98 (0.00)

1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -
BF 4731 010y ¢ 3436 (015 4721 (D05 18293 (D08 10720 (D08 ¢ 6583  (0.11) 5641 (0.06) 10213 (0.08)  2A.08 (007
B i 3449 014y 2934 (015 1942 (009 4543 (013 2858 (013 ¢ 2652 (D12 2389 (01D 3241 (0.12) 2668 (0.12)
BF e 4287 (015 0 374 (015 2554 (01 5211 (013 3209 (015 3304 (01F 3021 (012 37400 (013 303 (013
B & 0.23 (0,13 0.35 (011 0.41 (0.08) 0.25 (0,107 0.27 (0,107 0.40 (0.11) 0.42 (0.10) 0.30 (0.107 0.31 (0.09)
BF et K 0.29 {0.15) 0.44 {0.13) 0.54 (0,10 0.28 {011 0.30 {0.12) 0.50 {0.13) 0.54 {0.12) 0.35 {0.11) 0.35 (0.11)
B 5305 (009 ¢ 2328 (010y 1811 {00y 2412 (011 163 (011 ¢ 2448 (0.0% 2100 {009 1310 (0O 1STR O {0.08)

BP B ey 065 (015 104 (014) 107 (009 188 (013 168 (011 L03  (0.13) L4 (012 130 (011 1é8 (011
BF B ey 0L (015 131 (014) 141 (010) 216 (013 188 (013 135 (013) 144 (012 207 (012 192 (0.12)

Bl K 036 (013 | 034 (015 038 (007 013 (007 016 (005 0 037 (01T 037 (01 017 (004 018 (0.04)
MEY 1254 (0.06) | 1123 (0081 1118 (0053 909  (007) 567 (007 0 1102 (0.08) 10.99  (D.08) 948 (007 765 (0.07)
Fogw 0.46 - 0.77 - 1.20 - 0.82 - 0.63 - 0.82 - 1.03 - 1.11 - 0.91 -
Fonssons 017  (0.15) | 020 (015 024 (012 019 (0141 024 (015 0 020 (0.14) 021 (0.14) 020 (0.14) 032 (015
Comm slope 057 (1® [ ooso ozl Co030 o2sy T o066 (015 T 047 (022 T o030 (036 T 023 @040 T 043 025 T 033 (0.3
WEFSC slape 0.47 {010y 7 037 (015  0.00 - 050 " (0.10)  0.00 - 0.13 " (0.46) 0.00 - 0.26 " (0.17)  0.00 -
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Fig. 1. Spawning biomass trajectories (in absolute teamd in terms of pre-exploitation level). The
estimatedBy}s, andMSYL are also shown. These results are fol€.3 cases.
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Fig. 2. The estimated stock-recruitment curve and esé@chagcruitments each year over the period
1964-2006. These results are for #e0.3 cases.



