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Background

* This is a “standard assessment” under the current SEDAR definition
* New data sources were considered
 Assessment Panel met through a series of webinars

 SEDAR32 was concurrent, so decisions on data and
methodology followed SEDAR32 whenever that made sense

e SSC conducts the review

* (Goals of this standard assessment
 Update and improve the data and primary model from SEDAR4

* Guiding principle: Fidelity to SEDAR4 was the default, but was
trumped where modification was considered an improvement
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Background — summary SEDAR4 results

* Overfishing: F2002/Fmsy=3.04
* QOverfished: SSB2003/MSST=0.21
« SEDAR4 used the definition of MSST=75%SSBmsy

» Based on SEDAR4, snowy grouper is under a
rebuilding plan, with terminal year 2039

* Thus, the relevant biomass benchmark for
SEDAR36 is SSBmsy (the target for rebuilding)
rather than MSST
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Data
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Data geography:
Summary of fishery data north of NC

« Commercial
* Almost no landings or discards (0 most yrs, max=0.6% of total)
* No lengths or ages
* Index: logbook includes trips in VA to 37 degrees latitude (few)

* Recreational

Landings - DE 2012: 6 fish, 35 Ib
Discards — NY 2012: 24 fish
No Lengths; Ages = 7 fish from 1 trip from VA

Index: SHRS does not sample headboats VA-north
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Data geography:
Implications and considerations

 This assessment is essentially for the South Atlantic only
(FL-NC)

* To make this clean, what little data were available from north
of NC have been removed

« Although the fishery off VA has developed over the last
decade, the proportion of the total stock north of the NC/VA
line appears to be small relative to that in the south Atlantic

« Spawners in the north likely contribute little or nothing to
South Atlantic stock productivity

(i,
/)
%‘vg NOAA FISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 8
R



SEDAR 36 life-history update

« ~7700 additional ages since S4
* Re-estimated:
 Growth curve
* Female maturity at age
 Sex transition at age
 Whole wgt — gutted weight conversion

5@ NOAAFISHERIES



S4/S36 life-history comparison: growth
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S4/S36 life-history comparison: reproduction

=¢—3536 fem mature =~ =#=S36 prop male = ==k=S4 fem mature = ==¢=S4 prop male
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S4/S36 life-history comparison:
M at age (scaled to M=0.12)

=——536 (scaled Charnov)  =fll=S4 (scaled Lorenzen)
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Summary of data fit by the assessment
Note: terminal yr of SEDAR4 was 2002

* Removals: Landings + Dead discards (discard M=100%)
« Commercial handline (1974-2012, 1000 Ib whole weight)
« Commercial longline (1978-2012, 1000 Ib whole weight)
 Recreational (1974—2012, 1000 fish)

* Indices of abundance
* MARMAP chevron trap (1996-2012)
* MARMAP vertical longline (1996-2011)
 Recreational headboat (1978-2010)
« Commercial handline (1993-2010) [Sensitivity run only]

* Age and length comps
« Available from each fleet and survey, but not in all years
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Landings in numbers (number fish)
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SEDAR 36 - indices
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SEDAR 36 - age and length compositions
 Landings: Ages and lengths

« Commercial handline
» Commercial longline
« Combined headboat and general recreational (S4 had only HB comp data)

e Discards: none

* Nfish>25 criterion used in S4 and retained here, however
Ntrips used to represent sample size in S36

* Age comps given priority over length comps in years of
overlap for a given fleet

« MARMAP age comps used instead of length comps (these
age comps not available for S4)
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536 data summary
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Comparison of MRFSS and MRIP estimates
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Assessment methods and results
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BAM: same basic model as in SEDAR4

Catch-age formulation, fit to data using maximum likelihood
Beverton-Holt spawner recruit model, with lognormal error

» 54 used sum of squares error; S36 uses max likelihood

o Age-
o Age-
¢ A

pased natural mortality
pased selectivities

though there were no size limits, recreational selectivity

varied across time periods (as in SEDAR4)

Baranov catch equation
Spawning stock based on total mature biomass

(males+females)
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Assessment models: SEDARS 4 and 36 comparison

Stat. catch-age model — early version BAM
Uncertainty through monte-carlo bootstrap
Assessment period: 1962 — 2002

Ages modeled: 0 — 35+

Ages fitted in comp data: 0 — 35+

Nfish>25 criterion for inclusion in comps

No bias correction in estimation of benchmarks
Steepness fix at h=0.7; lognormal distn

Total F output: Sum of full F’s by fleet

Initialization (1961): Equilibrium age structure at
90% unfished level

Selectivities: flat-topped for comm longline gear
(comm LL); dome-shaped for others (MM vll, MM
cvt, comm HL, recreational); descending limb of HB
selex changed linearly 1977-1991

Stat. catch-age model - modern version BAM
Uncertainty through monte-carlo bootstrap
Assessment period: 1974 — 2012

Ages modeled: 1 - 25+

Ages fitted in comp data: 1 — 14+

Nfish>25. Also, Ntrips=5, as in SEDAR32
Bias correction in estimation of benchmarks
Steepness fixed at h=0.84; beta distn

Total F output: Apical F

Initialization (1974): Age structure estimated

Selectivities same as S4, except:

1) MM vll and comm HL are flat-topped

2) Rec selex varies as time blocks

3) More stable function for dome-shaped selex



Effects of modifications
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BAM baserun- ¢ : :
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BAM base run -
fits to data
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BAM base run - fits to data

Figure 4. Observed [open circles) end estimated [zolid line, cireles) commercial handline removale (landings and
Orpen and solid cireles are indistinguishable.
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BAM base run - fits to data

Figure 5. Observed [open circles) and estimated (solid line, circles) commercial longline removels (landings and dead
dizcards, 1000 b whole weight). Open and zolid circles are indiztinguishable.
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BAM base run - fits to data

Figure §. Ohserved [open circles) and estimated (solid line, circles) recreational removals [landinge and dead discanda,
1000 fisk). Open and solid circles are ndistinguishable.
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BAM base run - fits to data

Figure 7. Observed {open circles) and estimated [solid line, circles) inder of abundance from the MARMAP chevron

trap survey.
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BAM base run - fits to data

Figure 8. Observed (open cireles) and estimated (solid line, circles) inder of abundanee from the MARMAP vertieal
longline survey.
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BAM base run - fits to data

Figure 3. Observed [open cireles) and estimeted [2olid line, circlez) abundance from the recreational headboat fleet.
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BAM base run - SSB

Spawning biomass Data: spp
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BAM base run — Recruitment
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BAM base run — Spawner-recruit curve
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BAM base run - Fishing mortality

F by fishery Data: spp

F/IFmsy Data: spp I
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Uncertainty — Combined Monte Carlo and
Bootstrap (MCB) approach

* n=4000 MCB trials attempted; n=3950 retained

* Bootstrap components:

» Lognormal likelihood components (landings,
discards, indices): a parametric bootstrap to original
data, with CVs as applied in the fitting procedure

* Multinomial likelihood components (length, age
comps): resample Nfish and assign them to bins with
probabilities equal to those from original data
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MCB approach

» Monte Carlo components:

 M: drawn from a uniform distribution, with mean equal
to base value (0.12), and bounds [0.08, 0.16]. Chosen
value scales age-based Charnov M.

o Steepness: drawn from a truncated beta distribution
with expected value of 0.84 and bounds [0.32, 0.99]

* Finit: drawn from a uniform distribution, with mean equal
to Finit=0.03 and bounds at £50% [0.015, 0.049]
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MCB - uncertainty in benchmarks
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MCB - stock and fishery status
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MCB - stock and fishery status

Solid=MLE (base)
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BAM results — Management quantities

Quantity Units Estimate Median SE
Fyay vl 0.14 0.12 0.07
85% Fysy y! 0.12 0.10 0.06
75%Fysy y! 0.11 0.09 0.05
65% Fy gy y—1 (.09 0.08 0.04
Fap y 1 0.11 0.11 0.02
Foe y1 0.08 0.08 0.01
Pl y—1 0.06 0.05 0.01
By sy mt 2091.7 2500.2 1937
SSByay mt 872.3 1177.0 1384
MSST mt 654.2 8827 1038
MSY 1000 1b 118.6 441.4 134
Rysy 1000 age-1 fish 308 361 149
Y at 85%Fqv 1000 1b 414.8 136.6 131
Y at 75%Fyqv 1000 1b 407.3 127.6 127
Y at 65%Fyqy 1000 1b 394.8 412.5 120
Fogi0_2012/ Fusy 0.50 0.70 0.35
SSBagy2/MSST 0.65 0.50 0.60
SSBoji2/S5Bysy 0.49 0.38 0.45
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Sensitivity runs

» Age-dependent natural mortality scaled to high (M=0.16) or low (M=0.08) values
« Steepness at higher (0.94) or lower (0.74) values than base (0.84)

 Finit at upper (0.03+50%) and lower (0.03—50%) values of range
 Population initialized with equilibrium age structure

* Include commercial handline index

» Up-weight indices at 2X, 4X, and 8X the base weights

 Recreational selectivity constant through time (no time blocks)

« Two commercial selectivity blocks (1974-2006; 2007-2012)

« Drop commercial age comps prior to 2007

« 34 configuration (continuity run), with the following features:
* Dome-shaped commercial handline selectivity
 Scaled Lorenzen mortality vector
* Old life-history information (growth, maturity, sex ratio)
» Steepness=0.7
* Female-only SSB
« Male-only SSB

* Retrospective analysis
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Natural mortality
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Commercial index
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Selectivities and
comp data
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Summary of sensitivity runs
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Retrospective
analysis
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Projections

* Carry forward uncertainties from MCB runs

* Uncertainties in initial (2013) abundance at age, spawner-recruit
function, natural mortality, selectivities, recruitment deviations

* Uncertainty in Fmsy uses distribution from MCB runs
* Years 2013-2039

 Landings in 2013-2014 equal to current quota scaled
up to include dead discards (102960/0.977=105,384 Ib
ww). New management assumed to start in 2015.

* Five constant-F projection scenarios

 F=Fcurrent, Fmsy, 75%Fmsy, Frebuild (0.5),
Frebuild (0.7)
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Projection results: F=Fcurrent

Table 20. Projection results with fishing mortality rate fized at F = Foypreny starting in 2015. F = fishing mortality rate (per year), pr.rebuild =
proportion of stochastic projection replicates with SSB > S8By ey, § = spawning stock (mt) at peak spawning time, Rm = total removals (landings
and dead discards) expressed in numbers (1000s) or whole weight {I1b). Total removals presented here would need reduction if values are wsed
to develop quotas based only on landings; recent dafa suggest that ~ 97.7% of total removals are landings (the remainder being dead discards).
The extension base indicales expected values (deterministic) from the base run; the evtension med indicates median values from the stochastic
projections.

Year praebuild Fbase Fumed Sbase(mt) Smed(mt) Rm.base(1000) BRmaned( 10007  Bm.base(1000 1b)  Rmaned( 1000 1b)

2013 0.120 0n.07 0.07 437 450 L5 L5 105 105
2014 0.148 .06 (.06 483 487 LG L5 105 105
2015 0.152 (.09 0.08 54 527 25 22 167 151
2016 0.20% .09 0.0 SET it 27 24 184 164
2017 0.244 .09 0.0 G46 614 29 25 200 176
2018 0.2580 .09 (.05 o7 fifid 31 27 215 155
2019 0.313 .09 (.05 770 716 32 28 230 200
2020 0.342 .09 0.05 =230 ThHE 33 29 243 212
2021 0.369 .09 0.08 830 216 a0 a0 256 222
2022 0.394 (.09 (.05 44 B4 36 g1 265 233
2023 0.41% (.09 (.05 0096 910 a7 32 279 243
2024 0,439 (.09 (.05 1045 954 38 33 289 252
2025 (.460 (.09 0.08 1oa1 996 a8 34 208 262
2026 0.479 (.09 (.05 1133 1038 39 35 307 270
2027 (0. 496 (.09 (.05 1173 1076 40 35 315 278
2028 0.512 (.09 (.05 1209 1112 40 36 322 285
2029 0.527 .09 0.08 1242 1144 41 a7 328 292
20330 (0.540 (.09 (.08 1273 1173 41 a7 334 298
2031 0.553 (.09 (.08 L300 L1202 42 a8 340 304
2082 0.565 (.09 (.08 1326 1230 42 a8 345 09
2033 0.576 (.09 0.08 1349 1257 42 39 348 315
2034 (.556 (.09 (.08 1369 1251 42 39 353 320
2085 0.595 (.09 (0.0 LaEE Lan4 43 40 456 326
2036 (.64 (.09 (0.0 1405 1326 43 40 360 33l
2037 0614 (1.0 0.02 1420 1347 43 40 362 384
2038 0.623 (.09 (.08 1433 L36s 43 41 365 38

2039 .631 (.09 0.0 1445 L3=6 43 41 a7 342




Projection results: F=Fmsy

Year praebuild  Fbase Faned Sbase(mt) S.aned(mt) Rm.base{1000)  Rm.omed(1000)  Rm.base(1000 1b)  Rmaned( 1000 1b)

2013 0.120 0.07 0.07 437 4510 L5 L5 105 105
2014 0.14% 0.0 0.0G 483 487 L L5 105 105
2015 0.167 0.14 0.12 520 514 41 34 274 222
2016 0.163 0.14 012 542 529 43 45 288 235
2017 n.162 0.14 0.12 56T 550 45 36 a0z 248
2018 0.161 .14 .12 504 573 46 38 314 259
20149 0.161 0.14 0.12 620 505 47 39 325 272
2020 0.160 .14 .12 644 623 44 41 345 282
2021 .159 0.14 .12 GET G459 449 42 BES 292
2022 0.159 .14 .12 §tat] 676 5 43 451 01
2023 0.159 .14 .12 ToT T 51 4l 3549 J05
2024 0.164 .14 .12 724 T26 52 45 365 Al6
2025 0.170 0.14 0.1z 740 7ol a2 45 a7l 322
2026 0.176 .14 .12 7h4 774 53 46 376 329
2027 0.152 .14 .12 TET TOR 54 47 d51 335
2028 0.156 .14 .12 7T =10 54 47 A85 241
2028 0152 0.14 0.1z T8I 2410 o4 44 380 246
2030 0.199 .14 .12 TOR Hil 54 48 392 350
2031 0.207 0.14 .12 =07 =70 54 449 395 a54
2082 0.214 .14 .12 =14 =07 55 449 308 350
2033 0.221 0.14 n.12 8221 a16 54 ol 400 A6d
2054 0.228 .14 .12 H2T 033 55 a0 4003 Bt
2035 0.234 0.14 .12 E32 247 55 51 404 a72
20056 0.244 0.14 .12 =aT i) 55 51 406 AT6
2087 0.252 0.14 n.12 241 o7 i 62 408 A80)
2008 .258 0.14 0.12 245 992 5 52 404 d84
2050 0.264 0.14 012 H45 1005 a6 52 410 8T
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Projection results: F=75%Fmsy

Year proebuild  Fhase Fumed Shbase(mt) Smed(mt) Rm.base(1000)  Rmoned{ 1000)  Rm.base(1000 b))  Rmaned (1000 1b)

2013 0.120 0n.07 0.07 437 4510 15 L5 105 105
2014 0.14%8 0.0G 0.06 483 487 L L5 105 105
2015 0.173 0.11 (.09 528 522 31 25 209 165
2016 (L1585 .11 (.09 a6l ool 34 27 226 183
2017 0.203 n.11 0.09 614 SR 34 20 242 o7
201% 0.224 0.11 (.09 Gl G209 37 30 257 210
2019 0.247 0.11 (.00 T0s G671 39 32 271 224
2020 0.272 .11 (.09 o3 712 40 43 284 247
2021 0.297 n.11 0.09 THE T4 41 34 206 240
2022 0.323 0.11 (.09 Bih 704 42 36 307 261
2023 (1.349 0.11 (.00 B72 BiG 43 a7 317 71
2024 (.5374 .11 (.09 H06 BTR 4 a8 326 281
2025 0.3094 n.11 0.09 0 o017 45 30 a4 2010
2026 0.424 0.11 (.09 06T 056 45 349 342 208
027 0.445 0.11 (.00 003 004 46 40 349 307
2028 0.472 0.11 .05 L1y 1oaz 46 41 355 314
2024 0,495 n.11 .09 L0410 Lo 47 42 61 320
2030 (.518 0.11 (.09 LG 1104 47 42 66 326
2031 0.541 .11 (.05 LOTH 11a7 48 43 arl 332
2032 0.563 0.11 (.09 L1094 1169 45 43 ars 338
2033 0,584 n.11 n.09 L1109 1189 48 41 378 S
2034 0.602 0.11 (.09 1122 1229 45 44 J82 349
20085 (L6200 .11 (.09 1134 1257 449 45 AR5 54
2036 0.636 0.11 (.05 1145 1282 49 45 a8T 359
2087 0655 n.11 .09 1154 L3ns 41 46 3010 363
2038 0.672 0.11 (.09 1162 1332 449 46 302 36T
20030 (.6E0 .11 (.09 11710 1356 449 47 303 a7l
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Projection results: F=Frebuild (prob 50%)

Year proebuild Fbase Fmed Sbase(mt) Smed(mt) Hm.base(1000)  Rm.omed(1000)  Rm.base{1000 |b)  BRm.aned( 1000 |b)

2013 0.1210 0.07 0.07 437 450 L5 L5 105 105
2014 0.14%8 0.06 0.0G 483 487 LG L5 105 105
2015 0.178 0.11 0.11 529 521 a1 29 208 199
2016 0.197 0.11 (.11 a7 547 a4 a1 225 213
2017 0.2210 0n.11 0.11 615 SE() 34 34 241 225
2018 0.246 .11 .11 662 615 a7 34 256 237
2019 0.269 .11 .11 705 G5l 48 35 270 248
2020 0.291 .11 .11 755 GE5 40 1] 283 259
2021 0310 .11 .11 TOR T16 41 a7 205 269
2022 0.328 0.11 .11 Bis 747 42 38 06 78
2023 0.347 0.11 .11 BTh T8 43 39 316 28T
2024 0.362 0.11 0.11 a09 =05 A 41 325 205
2025 0.378 n.11 0.11 041 231 Al 41 a34 a02
2026 0.391 0.11 0.11 a7l 85T 45 41 341 309
027 0.403 0.11 0.11 0495 tatell 46 42 345 Jl16
2028 0.415 0.11 (.11 1022 S0 46 42 55 322
2029 0.425 0n.11 0.11 1045 021 47 43 1l 27
20030 0.437 .11 .11 1065 038 47 430 J65 331
2031 0. 446 .11 .11 1083 953 47 Al 470 336
2032 0.454 .11 .11 1100 269 48 Al 374 341
2033 .462 .11 .11 1115 0E4 43 45 478 d45
2034 0.4710) 0.11 0.11 1125 ang 48 45 d51 349
2005 0.477 0.11 .11 1140 o1z 48 46 384 353
20036 0.454 0.11 .11 1151 1023 44 46 ART 457
2087 0.451 0n.11 0.11 1161 LG 410 46 a80 A60
2038 0.49¢ 0.11 0.11 L11E9 1045 449 46 301 J62
2089 0.502 0.11 (.11 1177 LO5T 44 47 a0 66

S
b

(e,
i@; NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 63
2~



Projection results: F=Frebuild (prob 70%)

Year proebuild  Fbase Faned Sbase(mt) Saned(mt) Rm.base( 10007  Rm.aned{ 1000)  Rm.base(1000 b)) Romaned( 1000 1)

2013 0.120 0.07 0.07 437 4410 15 15 105 105
2014 n.14# 0. 06 0. 06 483 487 L 15 105 105
2015 0,153 0.07 0.07 538 50 21 20 141 1334
2016 0.212 0.07 0.07 509 576 23 21 156 147
2017 0.252 0.07 0.07 GGG G20 25 23 171 L&0
20158 0.259 0.07 0.07 738 GET 26 24 156 172
2019 00.324 0.07 0.07 =12 746 28 26 200 184
2020 0.357 0.07 0.07 HE4 E05 20 27 213 196
2021 0388 0.07 0.07 054 261 an 28 226 207
2022 0.415 0.07 0.07 1021 o17 31 29 238 21%
2023 0.444 0.07 0.07 1085 a7l 32 30 249 228
2024 0.470 0.07 0.07 1145 1023 33 a1 259 238
2025 0.494 0.07 0.07 1202 1073 34 31 269 247
2026 0.517 0.07 0.07 1256 1121 34 32 277 255
2027 (0.539 0.07 0.07 1305 1168 35 33 285 264
2028 (0.558 0.07 0.07 1351 1210 A6 34 203 271
2029 0577 0.07 0.07 1304 1251 36 34 300 278
2030 0.503 0.07 0.07 1433 1289 37 35 306 285
2011 (L6009 0.07 0.07 1 465 1326 a7 a5 312 201
2082 0.624 0.07 0.07 1502 1361 a7 a6 a17 208
2033 0636 0.07 0.07 1532 1392 a8 a6 322 303
2034 0.645 0.07 0.07 1560 1423 38 a7 326 309
20085 (.66 0.07 0.07 1584 1452 a8 ar 240 a15
2006 0.672 0.07 0.07 La0OT 1482 aH a8 343 320
2037 0683 0.07 0.07 1627 1510 a8 38 336 324
2035 0.693 0.07 0.07 1645 1536 39 38 339 329
20080 0.702 0.07 0.07 1 Gl 1 560 a0 30 341 233
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Questions
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