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Projections Recommendations from SSC

* Fixed F for the interim years, with F being the average of the last three years of
the time series.

* Projection using FO.1 instead of Fmax (F,,)

* Allow F from discard fleet to remain constant or increase

* Use both recent average and long-term average recruitment in projections.

* Consider all available information regarding actual landings and discards for 2022

* Exploration of “sine-wave” increase in recruitment scenarios similar to Scamp
assessment projections.

* Likely not possible because of lack of uptick in recruitment
* ABC projection using recent (2014-2019) average recruitment and 75%*F0.1
* 10 year rebuilding projection using long-term average recruitment and Fg ,
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Recommendations from SSC

SPR Data: spp

1.2 == Fmsy

* |nvestigate alternative calculations
for SPR 0+

e Use of female fecundity may not be
an appropriate metric for a
hermaphroditic species

e “MSY” presented in assessment is
not truly a MSY because it does not
incorporate density dependence
due to the mean SRR

* It is a maximum landed yield and 00 -
does not take into account discards ' ' | |

0.0 0.5 1.0 1.5

* Conduct projections using F, , as Fishing mortality rate
alternative reference point

08 —

06 —

0.4 —

Spawner Potential Ratio

0.2 —
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Options for calculating SPR

o r E%%usreWeight
. . | - Eggf*MaleWgt
* Previous assessment is based on | = et
female egg production R e
* Sum of mature male and female
weight used in other species -
* Could allow for removal of males if g
selectivity targets largest fish and - R e
protogynous species z
* The product of male and female d | T T
abundance could be used if sperm
limitation occurs 81 T TTEEws
* As males decrease then SPR would I
also decrease accordingly
* Needs further research 1 | , , , |
0 1 2 3 4 3
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— Egos

Decision from working - v

o - ----  Eggs*Male Wgt
Egg*™Male N

< - - — — Mature N
Female*Male

group

* There is no evidence for or against

SSB/SSB F40%
3

sperm limitation o
* |.e., currently unknown 1980 1990 2000 2010 2020
e Concern that importance of males e :
would be overemphasized by using S :
alternative metrics (untested) g e AN
. . m , n g "‘. ; 3
* Chose weight of mature fish based 2 ¢ R
on precedent of other SEDARs N N Y
 Chose 40% SPR based on literature R
and sCamp precedent 1980 1990 2000 2010 2020
Year
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Options for Reference point calculations

i ”FMSY” - F that
maximizes the landed

yield (Fy,y) : 1
* Landed F,, —YPRF T =] .
calculated from landings z&-| 5. N o
* Total F,, — YPRF My S
calculated from landings ~_|| T 551/
and discards N 1/ a0
* Mature Weight F, - T Us o s 25 9 gh 0h T s 5 9 9o o5 o 7 4 75
Fishing Mortality Fishing Mortality Fishing Mortality

SPR calculated from

mature weight SSB
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Decisions from working group

* Working group decided that reference points should be based on
both landings and discards

* Removes “F,,,” and Yield Fg,

* Working group decided that SPR metrics are more closely related to
replenishment rate of stocks than YPR metrics

* The working group chose to use the SPR mature weight F40 based on
the scientific literature and precedent set by other recent SEDARSs
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SSB/MSST
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Revised reference points
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Revised Stock Status
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Stock status using F40%

Table 1. Estimated status indicators, benchmarks, and related gquantities for Fiye, from the base run of the BAM,
conditional on estimated current selectivities averaged across fleets. Also presented are median values and measures
of precision (standard errors, SE) from the Monte Carlo/Bootstrap ensemble analysis. Rate estimates (F ) are in
units of y ! ; status indicators are dimensionless; biomass estimates are in units of thousands of pounds, as indicated.
Spauning stock biomass (S5B) is measured as weight of mature fish in thousands of pounds. Leyrrentand Deyrrengare
the average landings and discards from 2019-2021, respectively. Estimates of yield do not include discards; Dy ynor
represents discard mortalities erpected when fishing at Figw,.

Quantity Units Estimate Median SE
Fiow y! 1.18 1.28 1.36
) Jp— 1000 1b 17688.58 22071.20 18851.44
SSBpyon 1000 1b 8736.42 1021924  1951.55
MSST 1000 1b 5460.26  5807.19  1152.61
Lpaoe 1000 1b 674.53 492.38 367.25
Losorpance 1000 1b 808.390 633.13 356.01
L virrent 1000 1b 544.23 536.40 65.80
Dy o, 1000 dead fish 4530.85  6509.32  TB25.67
Dypyne klb 1000 1b 1001.63  2655.06  2374.23
D-rorpans 1000 dead fish 367827 228527  2220.61
D-sorpans klb 1000 1b 1502.67 228527  2220.61
Deyrrent 1000 dead fish 035.34  1242.30 530.60
Deyrrent klb 1000 1b 437.42 575.19 234.03
Fon10_2021/ Faomw 0.79 0.61 1.14
SSB,,, /MSST 0.57 0.72 0.41
SSB.001/9SBy g0 0.36 0.45 0.27
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Stock status using F30% for comparison

Table 2. Estimated status indicators, benchmarks, and related quantities for Fage from the base run of the BAM,
conditional on estimated current selectivities averaged across fleets. Also presented are median values and measures
of precision (standard errors, SE) from the Monte Carlo/Bootstrap ensemble analysis. Rate estimates (F) are in
units of y—1; status indicators are dimensionless; biomass estimates are in units of thousands of pounds, as indicated.
Spauning stock biomass (SSB) is measured as weight of mature fish in thousands of pounds. Leyrrentand Deyrrene are
the average landings and discards from 2019-2021, respectively. Estimates of yield do not include discards; Dpager
represents discard mortalities erpected when fishing at Fqyo .

CQuantity Units Estimate Median SE
Fago y! 2.11 2.38 1.71
B 1000 1b 15362.20 19631.47 19323.52
SSByager 1000 1b 6552.58  T77T30.00  2327.61
MSST 1000 1b 400536 4556.86 033.88
Fago 1000 1b 36387 243.58 316.19
Lassraos: 1000 1b 516.47 369.24 355.25
Leurrent 1000 1b 544.23 536.40 65.80
Dygage 1000 dead fish ~ 6510.88  9280.22  0131.64
Dygage;, klb 1000 1b 2503.50 334397  2464.99
D+soraos; 1000 dead fish ~ 5502.56  3033.90  2345.73
Dirorpans; klb 1000 1b 221817 3033.90  2345.73
D errent 1000 dead fish 035.34  1242.30 530.60
D yrren: Klb 1000 1b 437.42 575.10 234.03
Fipi10_ap21/ Faow 0.44 0.33 0.70
SSB,g,, /MSST 0.76 (.95 0.46
SS5B.g.1 /S5Bpagn 0.47 0.54 0.17
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P-Star Options

» Two tentative levels for P-Star were discussed
* Using previous rules: 35%
* Using new rules : 30%

* Given the stock is overfished based on the updated reference points
the stock would be in a rebuilding plan

* Probability of rebuilding would be 1-P-Star (i.e., 65% or 70%)
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Fitting to Landings and Discards

* Multiple ways to fit to landings
and/or discards

 Fit landings or discards with
weighted selectivity

* Fit both landings and discards
* Fit to each fishery separately

* Decision:

* Use F estimated for each fishery
using assessment selectivity

* Set the maximum rate by fishery
to5
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Which last 3 years should be used for F

current

* Options:
1. Use average F,y19.0021 from assessment for F,q,3 5004
2. Recalculate F_, .. from 2020-2022

* May require reweighting selectivities across gears
* Reweighted selectivity would result in a change to F, ; , F\,ax » @nd other reference points

* Decision
* Use F_, .t from assessment for 2023-2024
* Use F,,,, to calculate abundance in 2023 from which to do projections

* Do a sensitivity recalculating F using 2022 (not shown)

current

&% NOAA
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Projection Recruitment Options

* RO — Recruitment based on long-term average and associated SD
* Rec mu — Recruitment based on recent (2014-2019) average and SD

* AR — Log recruitment deviates fit to Autoregressive (AR1) process and
projections follow a random walk starting at recent average in 2021

* Allows for low recent recruitment in the short-term and a gradual transition
towards long-term recruitment levels

* Alternative to sine wave used for scamp
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Projection Discard Options

* D,,,op — Discards decrease proportional to F in landings
D

current — Discards calculated based on F_ ... and selectivity

Projection F scenarios

* F=0 — No fishing mortality (may only apply to landings)
* Fress = Flandings that gives a 65% rebuilding in 10 years with D

current

* Fr70% — Flandings that gives a 70% rebuilding in 10 years with D

current
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Projection Scenarios

*ROD,,,, F=0 — Long-term recruitment rebuilding scenario

* Rec-mu D, F=0 — Recent recruitment rebuilding scenario

*ARD,,,, F=0 — Autocorrelated recruitment rebuilding scenario

* RO D_,rent F=0 — Long-term recruit recent discards no landings

* Rec-mu Dt FFO ~ — Recent recruitment recent discards no landings

* AR D_rent F=0 — Autocorrelated recruit recent discards no landings

* RO D, rent Frese — 65% rebuilding long-term recruits recent discards

* RO D, rent Fr70% — 70% rebuilding long-term recruits recent discards
@ NOAA
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SPR Summary

* Calculating SPR using mature weight of males and females results in a
status of overfished but not undergoing overfishing

* The status of both fishing mortality and stock status is less certain
using this metric than the previous “F,,.,” and Fg,

* Further research needed on sperm limitation in black sea bass
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Projections Summary

* Under assumptions of long-term recruitment and autocorrelated
recruitment deviates the stock can rebuild within 10 years

* Under assumptions of recent recruitment the stock can never rebuild
to reference points based on long-term recruitment

* Current discarding levels prevent rebuilding to 70% within 10 years
assuming autocorrelated recruitment

* Assuming long-term recruitment and D_,,.,; the stock can rebuild
with a 65% and 70% probability with Fr..,, and Fgoq
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Page 36

ABC and OFL Possible scenarios

* ABC
* Probability Rebuild scenarios (e.g., RO D, rent Frese),
* ARD F=0 — AR scenario with D_, ot
* Rec-mu D, F =P*F,,, — Recent recruitment, current discards, P* Fs, or

prop
* Rec-mu D ent F = P*F,0, — Recent recruitment, current discards, P* Fs
* OFL

* RO D_yrent Faoe - LONG-term recruitment with reference F and current discards
* RO D, Faoy - LONg-term recruitment with reference F

current

 Need final decision on P* 35 or 30

. Additional scenarios not presented available
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ABC — Rec-mu D

current

F=P*(30) F40

Table 11. Projection results with fishing mortality rate fired at Flanded = Fpsiarror, @nd Fhiscard = Feurrent Starting in 2025 and recent average
recruitment starfing in 2023. R = number of age-0 recruifs (in millions), F = fishing mortality rate (per year), 5 = spawning stock (1000 1b),
L = landings and D) = discards expressed in numbers (m, in 1000s) or whole weight (w, in 1000 1b), pr.reb = proportion of stochastic projection
replicates with SSB = S5Bpge:. The ertension b indicates expected values (deterministic) from the base run; the ertension med indicates median
values from the stochastic projections.

Year HRb R.med F.b Fmed Sb Smed Lbn) Lmedin} Lb(w) Lmed(w) Db{n) Dmedin) Db{w) Dmed{w) prreb
2022 25 44 3.247 2.380 2276 2970 451 420 534 488 1215 1625 460 602 0.002
2023 25 43 0.936 0801 2350 3187 101 108 104 115 1066 1371 432 ha2 0.005
2024 25 43 0.936 0801 2609 3610 123 120 124 126 1139 1580 483 643 0.008
2025 25 43 0.671 0.852  2TR4 3863 115 139 117 141 1157 166T 498 G985 0.010
2026 25 43  0.671 0.852 2907 4025 149 173 161 181 1160 1700 501 T15 0.010
2027 25 43 0.671 0.852 2968 40495 169 197 150 212 1161 1701 501 T20 QL0009
2028 25 43 0.671 0.852 2994 4145 178 209 204 230 1161 1694 501 719 0.011
2029 25 43 0.671 0.852 3005 4169 181 215 210 238 1161 1691 501 T1l6 0.011
2030 25 43 0.67T1 0.852 3010 41856 182 217 213 242 1161 1699 501 T18 0.011
2031 25 43 0.671 0.852 3011 4173 183 219 213 245 1161 1687 501 T17 0.011
2032 25 43 0.671 0.852 3012 4178 183 219 214 246 1161 1683 501 T14 0.011
2033 25 43 0.671 0.852 3012 4184 183 219 214 246 1161 1682 501 T14 0.010
2034 25 4 0.671 0.852 3012 4173 183 219 214 247 1161 1687 501 715 0.011
2035 25 43 0.67T1 0.852 3012 4178 183 218 214 247 1161 1651 501 T18 0.011
2036 25 43 0.671 0.852 3012 4184 183 219 214 247 1161 1694 501 T17 0.010
2037 25 43 0.671 0.852 3012 4188 183 218 214 247 1161 1682 501 719 0.011
2038 25 44 0.671 0.852 3012 4174 183 218 214 246 1161 1685 501 T13 0.010
2039 25 43 0.671 0.852 3012 4178 183 219 214 247 1161 1692 501 T14 QL0009
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Table 12. Projection results with fishing mortality rate fired at Flanded = Fapy, end Fhiscard = Frurreme Starfing in 2025 and longterm recruitment
starting in 2023. R = number of age-0 reeruifs (in millions), F' = fishing mortality rate (per year), § = spauming stock (1000 1b), L = landings
and [) = discards expressed in numbers (n, in 1000s) or whole weight {w, in 1000 1b), pr.reb = proportion of stochastic projection replicates with
SSB > 55Bpyps. The ertension b indicates expected values (deterministic) from the base run; the ertension med indicates median values from
the stochastic projections.

Year HRb Rmed F.b Fmed Sb Smed Lb{n) Lmedin} Lb{w) Lmed{w) Db{n) Dmed{n) Db{w) Dmed(w) prreb

2022 7l 116  3.235 2.330 2287 2088 452 421 534 459 1215 1621 432 h62 0.002
2023 7l 116 0.936 0201 3403 4657 105 113 106 118 1458 1910 497 624 0LOS0
2024 7l 114 0.936 0.801 5262 7185 135 133 130 132 2472 3250 B85 1155 0.287
2025 7l 116 1.178 1.286 6639 BO24 242 204 219 268 3156 4234 1287 1688 0.436
2026 71 114 1.178 1.286  T441 BRTH 367 442 334 389 3300 4420 1406 1843 0.507
2027 7l 116 1.178 1286 THO6 10375 210 605 492 a62 3317 4442 1424 1859 0.550
2028 7l 114 1.178 1.286 8122 10609 G285 732 647 720 3318 4440 1426 1867 0.568
2029 7l 115 1.178 1.286 8186 10665 665 TG 02 i) 3318 4437 1426 1858 0.572
2030 7l 114 1.178 1.286 8202 10703 673 Tio 717 7 3318 4441 1426 1866 0.576
2031 7l 115 1.178 1.286 8206 10679 675 TB2 T20 B06 3318 4431 1426 1858 0.572
2032 71 116 1.178 1.286 2207 10644 675 TEO 721 B6 331s 4423 1426 1856 0.571
2033 7l 116 1.178 1.286 8207 10703 675 781 721 808 3318 4416 1426 1858 0.572
2034 7l 115 1.178 1.286 8207 10654 675 Ti8 721 811 3318 4415 1426 1855 0.572
2035 7l 115 1.178 1.286 8207 10715 675 TTa 721 805 3318 4435 1426 1866 0.572
2036 71 1165 1.178 1.286 8207 10620 675 TE4 721 B06 3318 4422 1426 1861 0.574
2037 7l 116 1.178 1.286 8207 10E5 675 T8O 721 809 3318 4442 1426 LEBGT 0.573
2038 7l 116 1.178 1.286 8207 10694 675 781 721 808 3318 4415 1426 1854 0.573
2039 7l 114 1.178 1.286 8207 10727 675 781 721 BOT 3318 4438 1426 1859 0.576
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Table 1. Projection results with fishing mortality rate fired at F = 0 starting in 2025 and longterm recruitment starting in 2023. H = number
of age-0 recruits (in millions), F = fishing mortality rate (per year), S = spawning stock (1000 1b), L = landings and D = discards expressed in
numbers (n, in 1000s) or whole weight (w, in 10001b), pr.reb = proportion of stochastic projection replicates with SSB > SS5Bpyqe;,. The ertension
b indicates erpected values (deterministic) from the base run; the ertension med indicates median values from the stochastic projections.

Year R.b FH.med F.h F.med S.b Smed L.b(n) Lmedin) Lbiw) Lmed(w) Db(n) Dmed{n) Db{w) Dmed(w) prrmeb
2022 T1 116 3.235 2.315 22T 2005 452 421 534 487 1215 1621 432 563 0.002
2023 Tl 115 0.936 0.201 3403 4650 105 113 106 119 1458 1910 497 624 0.080
2024 T1 114 0.936 0.801 5262 TITE 135 133 130 133 2472 3291 BE5H 1154 0.286
2025 T1 116 0.000 0.000 TOTD 9597 0 0 0 L] L] 0 L] 0 [0.486
2026 T1 114 0.000 0.000 9419 12675 0 0 0 L] L] 0 ] 0 0.697
2027 Tl 115  0.000 0.000 11418 15194 0 ] 0 L] 0 0 1] 0 0.843
2028 71 114 0.000 .00 13070 17311 0 0 1] (1] (1] 0 1] 0 0,937
2029 Tl 115 0.000 0,000 14408 19014 0 0 0 L1] 0 0 0 0 0.982
2030 T1 114 0.000 0.000 15476 20304 0 ] ] 0 0 0 0 0 0.996
2031 T1 115  0.000 0.000 16319 21526 0 ] 0 L] 0 1] ] 1] 1.000
2032 T1 116  0.000 .00 16977 22361 0 0 1] (1] (1] 0 1] 0 1.000
2033 Tl 115 0.000 0,000 17487 23077 0 0 0 L1] 0 0 0 0 1.000
2034 71 115 0.000 0,000 1TEGE 23704 0 0 0 0 0 0 0 0 1.000
2035 T1 115  0.000 0.000 18148 24121 0 ] ] 0 0 0 0 0 1.000
2036 T1 115  0.000 0.000 18353 24434 0 0 0 L] L] 0 ] 0 1.000
2037 Tl 115  0.000 0.000 18503 24684 0 ] 0 L] 0 0 1] 0 1.000
2038 T1 115  0.000 .00 18614 24 EG2 0 0 1] (1] (1] 0 1] 0 1.000
2039 Tl 114 0.000 0,000 128604 25025 0 0 0 L1] 0 0 0 0 1.000
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Rec-mu D

Table 2. Projeection results with fishing mortality rate fired at F' = 0 starting in 2025 and recent average recruitment starting in 2023. R = number
of age-0 recruits (in millions), F = fishing mortality rate (per year), § = spawning stock (1000 1b), L = landings and [} = discards expressed in
numbers (n, in 1000s) or whole weight (w, in 10001b), pr.reb = proportion of stochastic projection replicates with SSB = SSBypyge;,. The ertension

prop

F=0

b indicates expected values (deterministic) from the base run; the ertension med indicates median values from the stochastic projections.

Year Rb Rmed Fb Fmed 5b Smed Lb{n) Lmed(n) Lb{w) Lmed{w) Db{n) Dmedn) Db{w) Dmed{w) proeb
2022 25 44 3.247 2356 2276 2978 451 420 a4 450 1215 1627 460 604 0.002
2023 25 43 0.836 0801 2471 3377 106 115 107 120 60 159 9 22 0.007
2024 25 43 0.936 0.801 3152 4414 160 158 154 160 63 166 10 25 0.017
2025 25 43 0.000 0,000 To6 5351 a 0 0 0 64 170 12 29 0.032
2026 25 43 0.000 0.000 4355 6226 a 0 0 0 65 173 13 a3 0.054
2027 25 43 0.000 0.000 4842 6962 a 0 O 0 66 175 15 a5 0.082
2028 25 43 0.000 0.000 5230 7529 a 0 0 0 67 176 15 38 0,104
2029 25 43 0.000 0.000 5537 T985 0 0 0 0 67 178 16 40 0.140
2030 25 43 0.000 0.000 TiT B340 0 0 0 0 67 177 L7 41 0.172
2031 25 43 0.000 0.000 5963 B62O a 0 0 0 65 178 17 43 0.198
2032 25 43 0.000 0.000 6102 BR43 a 0 O 0 65 179 18 43 0.225
2033 25 43 0.000 0.000 6205 BOGO a 0 0 0 65 178 18 44 0.247
2034 25 44 0.000 0.000 6280 9115 0 0 0 0 G2 179 18 45 0,267
2035 25 43 0.000 0,000 6335 9214 a 0 0 0 65 178 18 45 0.280
2036 25 43 0.000 0.000 6375 9291 a 0 0 0 65 179 18 45 0.253
2037 25 43 0.000 0.000 6404 9328 a 0 0 0 65 178 18 46 0.259
2038 25 44 0.000 0.000 6426 9368 a 0 O 0 65 179 18 46 0.308
2039 25 43 0.000 0.000 6441 9396 a 0 0 0 65 179 18 46 0.312

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Oc%’/
s

NATIONg;
&%

© ATWOS
k3> 0

S
Noiyass™

%
N

D
5
SATmenT oF @

NOAA
FISHERIES



Page 46

AR D

F=0

prop

Table 5. Projection results with fishing mortality rate fized at F' = F0 starting in 2025 and autocorrelated recruitment deviates starting in 2023.
R = number of age-0 recruits (in millions), F' = fishing mortality rate (per year), S = spawning stock (1000 1b), L = landings and D = discards
expressed in numbers (n, in 1000s) or whole weight (w, in 1000 1b), pr.reb = proportion of stochastic projection replicates with SSB = S5Bp 40, .
The extension b indicates expected values (deterministic) from the base run; the ertension med indicates median velues from the stochastic

projections.
Year R.b  R.med F.b F.med 5.b S.med L.b(n) L.med(n) L.b{(w) L.med(w} D.b(n) D.med(n) D.b(w) D.med(w) pr.reb
2022 T1 55 3.235 2.381 2287 2972 452 420 534 48T 1215 1625 432 598 0.002
2023 71 65 0.936 0.801 3403 3385 105 109 106 116 1458 1451 497 HEE] 0.005
2024 T1 75 0.936 0.801 5262 4240 135 122 130 127 2472 1885 BR5 723 0.029
2025 71 23 0.000 0,000 TOT9 5513 0 0 0 0 0 0 0 0 0.114
2026 71 90  0.000 0.000 9419 T589 0 0 0 0 0 0 0 0 0.278
2027 T1 96 0.000 0.000 11418 Q656 0 0 0 0 0 0 0 0 0.449
2028 T1 99 0.000 0.000 13070 11667 0 0 0 0 0 0 0 0 0.603
2029 Tl 102 0.000 0.000 14408 13497 0 0 0 0 0 0 0 0 0.727
2030 71 105  0.000 0.000 15476 15152 0 0 0 0 0 0 0 0 0.814
2031 T1 107 0.000 0.000 16319 16636 0 0 0 0 0 0 0 0 0.870
2032 71 108 0.000 0,000 16977 17905 0 0 0 0 0 0 0 0 0.907
2033 T1 109 0.000 0.000 17487 19020 0 0 0 0 0 0 0 0 0.932
2034 71 111 0.000 0.000 17868 20011 0 0 0 0 0 0 0 0 0.949
2035 T1 111 0.000 0.000 18148 20920 0 0 0 0 0 0 0 0 0.959
2036 71 112 0.000 0,000 18353 21605 0 0 0 0 0 0 0 0 0.966
2037 71 113 0.000 0.000 18503 22168 0 0 0 0 0 0 0 0 0.972
2038 T1 114  0.000 0.000 18614 22633 0 0 0 0 0 0 0 0 0.975
2039 T1 113 0.000 0.000 12694 22971 0 0 0 0 0 0 0 0 0.9738
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RO D F=0

Tuble §. Progection results wath fishing mortality rafe fited at Flandea = 0 ond Friseard = Feurreme sfarting i 2025 and longterm recruifment
starting mm 2025, R = number of age-0 recruits fin millions), F = fishing fnﬂ-r'tuhtg,r rafe (per year), § = spowning stock (1000 1b), L = landings
and [} = discards expressed in numbera (n, mn 10002} or whole weight {w, 1n 100 b}, pr.reb = proportion of stochastic progection replicates with
85B > 55Bpgyg. The edfension b indicates erpected values (determimisfic) from the base run; the erfension med indicafes median values from
the stochasfic projections.

current

Year Hb Homed Fhb F.med Shb Smed Lbin) Lmedin) Lbiw) Lmediw) Dhin) Dmedin) Dbiw] Dmediw) prreb

2 ! 115 1235 2352 Ay 2026 452 43 534 454 1215 1626 412 566 0002
2023 Tl 115 D538 08303 3534 ATTH 110 119 104 13 155 s ) 39 0aO0sT
2024 Tl 114 D538 0.a03 5064 THAT 174 1T 161 166 170 4 st 51 DA
2025 Tl 114 D003 0.004 5323 1072R ] 1] ] 0 178 dx2 ot 63 055
2026 Tl 115 D003 0004 168 13302 ] 1] 0 0 1584 it aH ™ 07T

T Tl 115 0u003 0.004 12353 15484 ] 1] i i 1E8 444 aH 82 DET
2028 ! 114 D003 0004 13704 17340 ] 1] ] 0 190 445 11 829 D50
2029 Tl 114 D003 0.004 14866 18756 ] 1] ] 0 192 454 14 95 049s
200 Tl 114 D003 0004 15785 19932 ] 1] ] 0 193 L 46 100 D954
2031 Tl 114 D003 0.004 16504 20876 ] 1] ] 0 1% 454 45 104 DGES
2032 Tl 114 D003 000 1760 21559 ] 1] 0 0 195 A6 Gkt 106 04972
phi 1= ! 114 0003 0004 17485 32075 ] 1] i i 104 dh6 S0 109 0495
204 Tl 114 D003 0004 17795 29500 ] 1] ] 0 195 T 5 111 04959
2035 Tl 114 D003 0.004 18023 22928 ] 1] ] 0 196 T 52 112 D.49E0
2036 Tl 114 D003 0.004 15188 23226 ] 1] ] 0 196 458 52 114 D.45E1

T Tl 115 D003 0.004 15309 23347 ] 1] 0 0 196 450 52 115 D482
phi I Tl 115 0u003 0.004 153093 33538 ] 1] i i 106 dbd 51 115 0482
20349 ! 114 D003 0.004 18463 23508 ] 1] ] 0 196 A 53 116 D.49E3
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Table 5. Projection resulls with fishing mortabty rafe fired af Flonded = 0 ond Foisenrd = Fourrome sforting in 2025 and recent average recrutfment
starting m 2023. B = number of age-0 recruile (in millions), F = fishing mortality rafe (per year), § = spawming sfock (1000 1b), L = landings
and [} = discards expressed in numbers (n, i 1000:) or whole werght {w, in 1000 1b), pr.reb = proporiion of sfochastic progjecfion replicates with
S85B > S8Bpygg. The exfension b indicates erpected values (determimefic) from the bose run; the exfension med indicafes median values from
the stochasfic projections.

Rec-mu D

current

Year Hb HRmed Fb Fmed &Sb Smed Lhin) Lmedin) Lbiw] Lmediw) Dbin) Dmedin) Dhb{w) Dmediw] pr.eb
2022 25 dd 3247 2363 2276 2o71 451 419 Bad 4EE 1215 1627 460 B D002
2023 25 43 0838 0803 2471 a7 106 114 107 120 B0 159 g 2 D00y
2024 25 43 0838 0803 3152 4410 160 158 154 160 63 166 0 25 DT
2025 25 43 0uD0a 0. 3756 FHEL 1] 0 ] ] 64 170 12 2o D032
2026 25 43 0UD0d 0. 4355 B22T 1] ] ] ] 65 173 13 33 D0ss
2027 25 a3 000 U4 4842 BO61 1] ] ] ] G 176 15 a5 D08l
2028 25 43 0uD0a U0 5230 7532 1] 0 ] ] 6T 176 15 & D09
2029 25 43 000 i 5537 TOEE 1] ] ] ] 6T 178 16 40 0140
2030 25 43 0uD0a 0. &Y BadT 1] 0 ] ] BT 177 17 41 017l
2031 25 43 000D 0 5963 BEZT 1] ] ] ] 63 178 iT 43 D197
2032 25 43 0uD0a 0.4 G102 BE44 1] 0 ] ] 68 179 18 43 D225
2033 25 43 0uD0a 0.0 G205 BOsE 1] 0 ] ] 63 178 18 44 D247
2034 25 d4 00003 U0 B2EO Q114 1] 0 ] ] 63 179 18 45 D267
2035 25 43 0uD0a 0. 6335 g215 1] 0 ] ] 63 178 18 45 0270
2036 25 a3 000 0 6BETS Q202 1] ] ] ] 63 179 18 45 D203
2037 25 43 0uD0a 0.0 6404 QD 1] 0 ] ] 63 178 18 46 0200
2038 25 dd  0UD0E 0 G426 Q36E 1] ] ] ] 63 179 18 46 D308
2039 25 43 0uD0a 0ubd A4l R 1] 0 ] ] 63 179 18 46 0912
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Table 8. Projection results with fishing mortality rate fired at F1.pded = 0 and FDiscard = Feurrent With autocorrelated recruitment starting in 2025
and autocorrelated deviates around the long-term average recruitment starting in 2023. R = number of age-0 recruits (in millions), F' = fishing
mortality rate (per year), S = spawning stock (10001b), L = landings and D = discards expressed in numbers (n, in 1000s) or whole weight (w, in
1000 1b), pr.reb = proportion of stochastic projection replicates with SSB > SSBpyqy,. The extension b indicates expected values (deterministic)
from the base run; the extension med indicates median values from the stochastic projections.

current

Year Rb HRmed Fb  F.med S.b S.med L.b(n) L.med(n) Lb(w) Lmed(w) D.bin) D.med(n) D.b(w) D.med{w) prreb

2022 71 55  3.235 2.389 2287 2973 452 421 534 438 1215 1621 432 595 0.002
2023 71 65 0.936 0.801 3403 3386 105 109 106 116 1458 1453 497 544 0.005
2024 71 75 0.936 0.801 5262 4246 135 122 130 127 2472 1886 8385 723 0.029
2025 71 83 0.380 0.403 6710 5216 0 0 0 0 3174 2308 1299 912 0.101
2026 71 90 0.380 0.403 7730 6234 0 0 0 0 3336 2687 1433 1079 0.194
2027 71 96  0.380 0.403 2485 7233 0 0 0 0 3360 3012 1459 1231 0.278
2028 71 99  0.380 0.403 9081 8092 0 0 0 0 3363 3269 1462 1352 0.350
2029 71 102 0.380 0.403 9557 8863 0 0 0 0 3363 3477 1462 1447 0.412
2030 71l 105 0.380 0.403 9935 0546 0 0 0 0 3363 3666 1462 1531 0.463
2031 Tl 107 0.380 0.403 10230 10124 0 0 0 0 3363 3798 1462 1598 0.503
2032 Tl 108 0.380 0.403 10459 10690 0 0 0 0 3363 3891 1462 1637 0.537
2033 Tl 109 0.380 0.403 10634 11162 0 0 0 0 3363 3960 1462 1670 0.566
2034 Tl 111 0.380 0.403 10763 11510 0 0 0 0 3363 4039 1462 1701 0.587
2035 71 111 0.380 0.403 10857 11314 0 0 0 0 3363 4079 1462 1732 0.602
2036 71 112 0.380 0.403 10926 12055 0 0 0 0 3363 4139 1462 1755 0.617
2037 71 113 0.380 0.403 10976 12298 0 0 0 0 3363 4164 1462 1773 0.630
2038 71 114 0.380 0.403 11013 12488 0 0 0 0 3363 4175 1462 1776 0.643
2039 Tl 113 0.380 0.403 11041 12599 0 0 0 0 3363 4207 1462 1785 0.653
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Table 7. Projection resulfe wnih fishing morfality rate fized of Flopged = Fhobwiaess ond Fhmeard =
recrutiment starting in 2025 B = number of age-0 recruifs (in millions), F = fishing mortality rate per year), § = spowming stock (1000 1h),
L = landings and I} = discards exrpressed in numbers (n, in 1000:2) or whole weight (w, i 1000 Ib), pr.reb = propertion of stochastic progection
replicates with S58B > 58Bp g0 . The extension b indicates erpected values (determinisfic) from the base run; the edension med indicates median

values from the stochastic projections.

earrent Starting i 2025 and longterm

Year Rb Rmed Fb Fmed Sb Smed Lbin) Lmed(n) Lb{w) Lmediw) Dbh{n) Dmedin) Dhiw) Dmediw] pr.reb
022 T 116 3238 2330 92287 2088 453 422 534 488 125 1618 432 560 0.002
28 T 115 0836 0801 3403 4656 105 112 106 119 1438 1912 497 624 0.080
024 T 114 083 0801 3262 TITE 135 133 130 132 2472 3291 885 1158  0.286
a7l 116 0380 0650 6685 0003 &8 109 52 02 3168 4955 19203 1701 0.444
026 T 114 0380 0650 7618 10118 149 179 145 171 3994 458 1474 1870 0.525
oy T 115 0380 0650 8238 10807 233 962 252 985 3945 4486 1447 1804  0.578
M T 114 0380 0650 8641 11260 312 350 341 381 3347 4489 1449 1004 0.610
a2 T 115 0380 0650 B8BTS 11438 3800 398 416 d56 3347 4483 1449 1805  (0.620
030 T 114 0380 0650 8000 11570 74 423 457 497 3347 4488 1449 1002 0.630
031 Tl 115 0380 0650 9066 11618 %86 433 470 518 3347 M5 1449 1804  0.645
032 7l 116 0380 0650 9101 11626 501 440 401 530 3947 4464 1449 1803 0.646
2033 T 115 0380 0650 9120 11700 304 445 497 587 3947 57T 1449 1804  0.647
2034 T 115 0380 0650 0120 1174 206 444 500 580 3947 4462 1449 1888  0.650
035 T 115 0380 0650 9133 11748 06 443 502 543 3947 4480 1449 1003 0.640
;036 71 115 0380 0650 9136 11685 07 445 503 543 3947 464 1449 1807 0.652
037 T 115 0380 0650 0137 11710 07 445 503 545 3347 4486 1449 1004 0.653
3038 T 115 0380 0650 9137 1172 07 445 503 546 3347 4462 1449 1880 0.652
038 T 114 0380 0650 0138 11774 07 445 503 546 34T 4490 1449 1805  0.654
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RO Dcurrent I:R7O%

Tuble 8. Projection resulfz wilh fishing moriality rate fized of Flonged = FRobwidms 008 Foseard = Foorreme ftorting m 2025 and longterm
= number of age-0 recrudts {in millhons), F = fishing mortality rete (per year), § = spowming stock (1000 1b),
L = landings and [) = discards erpreased in numbers (', in 1000:) or whole weight (w, tn {000 Ib), pr.oreb = proportion of stochastic projecfion
replicates with 858 > 85Bppe . The ertension b indicates expecfed values (determinisfic) from the base run; the edfension med indicafes median

recrudment sfarting in 2025, R

values from the stochastic prgections.

Year RBb Rmed Fbkb Fmed EBb Smed Lbin) Lmedind Lbiw) Lmediw]) Dbin) Dmedind Dbiw) Dmoediw] proeb
2022 T 116 3235 2355  20BY 2086 152 422 534 4RE 1215 1617 432 61 0002
2023 T 115 0036 DED] 3403 {661 104 113 106 118 1458 1913 497 X3 0080
2024 T 114 0.036 DED1 5262 T180 135 133 130 133 2472 3288 HES 1154 D286
2025 T 116 0.383 0474 700 DOz 36 45 34 42 a172 4258 1298 i'ne D446
2026 T 114 0.383 0474 TEEZ 10215 63 Th Bd 75 4331 4470 1429 1B 0533
2027 T 115 0.3B83 0474 BITE 10000 0E 116 108 121 54 4500 1454 1006 0590
2028 T 114 0.383 0474  BEEZ 11541 134 161 163 183 56 4505 1456 1917 (.A2E
2029 T 115  0.383 0474 9238 11852 164 193 210 251 1356 4497 1457 1006 0654
2030 T 114 0.3B83 0474 S4BD 12116 158 212 243 265 56 4501 1457 1914 0ET1
2031 T 115 0.383 0474 9643 12240 104 223 265 2E8 56 4491 1457 fong  0.6E1
2032 T 116 0.383 D474 9F51 12338 06 21 280 an1 1356 4482 1457 1004 0691
2033 T 115 0.3B83 D474 9823 1D4&T 211 235 2an a1 56 4473 1457 1007 0.6EE
2034 T 115 0.3B83 0474 9EEE  1D4TE 214 aar 206 a1e 56 4ATT 1457 1000 0700
2035 T 115 0.383 0474 9896 12548 215 2349 300 320 56 4495 1457 1915 0705
2036 i 115  0.383 0474 9914 12516 27 240 302 322 2956 4480 1457 1009 0706
2037 T 115 0.3B83 0474 9925 12560 2T 241 304 a2 56 4503 1457 1916 0710
2038 T 115 0.383 0474 9932 12582 218 241 305 26 56 4480 1457 1902 0709
2030 T 114 0.383 0474 9936 12607 28 240 305 a2 1356 4504 1457 1009 0712
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