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Background

« Thisis an “update assessment” under the current SEDAR definition
* Modeling done by the SEFSC, with help from other data providers
« SSC conducts the review

« (oals of this update
* Update the model on which management was based (BAM)

« Strike a balance between fidelity to SEDAR10 and modifications intended to
improve the assessment
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Background — summary of regulations

Year effective Recreational Commercial
1992 20in; 5-grouper aggregate bag 20in
1999 24in; 5-grouper aggregate bag 24in
2010 24in; 3-grouper aggregate bag 24in; Seasonal quota
2011 Same 24in; Seasonal quota; trip limit
2012 Same 24in; Fall closure due to quota

Size limits in TL; Quotas and trip limits in gutted weight; Spawning season (Jan-April) closure
starting in 2010
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Background — summary S10 results
« Two models of catchability (q) in S10: one constant
and one increasing with time

 Constant ¢ model was used for management,
and that is the model used for this update

* Overfishing: F2004/Fmsy=1.3

* Not overfished: SSB2005/MSST=1.1

* Anew definition of MSST is currently under
consideration in Reg Amendment 21:
MSST=75%SSBmsy
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Data
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Data fit by the assessment
Note: terminal yr of SEDAR10 was 2004

 Landings
« Commercial handline (19622012, 1000 Ib gutted weight)
« Commercial diving (1976-2012, 1000 Ib gutted weight)
 Recreational headboat (1962—2012, 1000 fish)
 General recreational (1962—2012, 1000 fish)

* Discards
» Commercial handline (19992—2011 1000 fish)
 Recreational headboat (1981-2012, 1000 fish)
 General recreational (1981-2012, 1000 fish)
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Landings in numbers (number fish)
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Age and length compositions
 Landings: Ages and lengths

« Commercial handline
« Commercial diving
« Combined headboat and general recreational

e Discards: none
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Indices of abundance

* Fishery dependent
 General recreational (1981-2004)
« Commercial handline (1993-2011)
 Headboat (1973-2012)

* Fishery independent: none
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Indices of abundance
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Other features, as in SEDAR10

* Life-history characteristics
« Natural mortality: Lorenzen age-based curve, scaled to M=0.14

 Somatic growth: length and weight at age; von Bert parameters
estimated

« Female maturity at age; all males assumed mature
 Time-varying sex ratio at age
 Discard mortality
» Headboat and general recreational: 0.25
« Commercial handlines: 0.40
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Modifications/updates to data

 In most cases, eight additional years were added to the end of the time
series, using current or SEDAR10 methodology

 Exceptions:

GLMs (commercial discards) and Delta-GLMs (indices) were refitted using all
relevant data, thus earlier years were subject to modification. Same methods as
SEDAR10.

General recreational index not updated

Commercial index extended only to 2011, because recent management measures
make its ability to track abundance questionable.

Data from the general recreational fleet were previously based on MRFSS
methodology. Here, 2004-2012 estimates were based on MRIP methodology, and
earlier MRFSS estimates were rescaled based on MRIP:MRFSS.

Age comps fitted to ages 1-12+, rather than 0-20+

Effective sample size of compositions based on number of trips rather than number
of fish
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Comparison of MRFSS and MRIP estimates

GAG
50,000 —
g
[as]
+
=T
o]
'E_: 40,000 —
_
un
g
I
20,000 —
0= T | T T T T T
2004 2005 2005 2007 2008 2009 200 201
Year
—&— MRFSS Unweighted Total Harvest (8+B1) —k— MRIF Weighted Total Harvest (&+E1) & MRIP 95 % Confidence Interval
Plot generated by MRIP website
éﬂ"@w%\
i ,} NOAA FISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 15

S



Assessment methods and results
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BAM: same basic model as in SEDAR10

» (Catch-age formulation, fit to data using maximum likelihood
* Beverton-Holt spawner recruit model, with lognormal error
* Age-based natural mortality

 Age-based selectivities, allowed to vary across regulation
blocks

» Logistic (flat-topped) for dominant fleets
» Dome-shaped for commercial diving and all discards
» Baranov catch equation

» Spawning stock based on total mature biomass
(males+females)
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Modifications to the SEDAR10 model (1 of 2)

* |nitialization
 Equilibrium age structure in 1962, given Finit=0.03
e Recruitment deviations startin 1972

Ages modeled: 1-16+; S10 modeled 0-20+

Normal priors on selectivity, von Bert, and o parameters
« 510 BAM did not have this capability

Constant (estimated) CV of size at age, rather than age-dependent

Different function to model dome-shaped selectivity
« $10 applied double logistic
 Update applied negative exponential on the descending limb
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Modifications to the SEDAR10 model (2 of 2)

Data component weights
» 510 applied external weights to data components
« The update applied iterative re-weighting to age and length comp data
* Negative log-likelihood applied to spawner-recruit deviations
« Sum of squares penalty (in log space) used in S10
* NLL used in the modern version of BAM
 NLL approach requires additional parameter, og (prior=0.6)
« Steepness fixed at 0.84
» S10 attempted to estimate h, but it was at the upper bound

« Bias correction for estimating benchmarks
 Qutput: Total F's computed as apical F, rather than sum of full F’s by fleet

 Uncertainty estimated through Monte/Carlo Bootstrap (MCB) approach

* In $10, uncertainty in benchmarks was estimated through bootstrapping spawner-
recruit residuals only

» MCB approach recommended by SEDAR Uncertainty Workshop, and is now
standard practice with the BAM
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BAM base run -
fits to data
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BAM base run -
fits to data
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BAM base run -
fits to data
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BAM base run -
fits to data
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BAM base run -
fits to data
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BAM base run - fits to data

Figure {. Observed (open circles) and estimated (solid line, circles) commercial handline landings (1000 Ib gutted
weight ). Open and solid circles may be indistinguishable in years with very close fits.
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BAM base run - fits to data

Figure 5. Observed (open circles) and estimated (solid line, circles) commercial diving (1000 b gutted weight). Open
and solid circles may be indistinguishable in years with very close fits.
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BAM base run - fits to data

Figure 6. Observed (open circles) and estimated [solid line, circles) headboat landings (1000 fish). Open and solid
circles may be indistinguishable in years with very close fits.
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BAM base run - fits to data

Figure 7. Observed {open circles) and estimated (solid hine, circles) general recreational landings (1000 fish). Open
and solid eircles may be indistinguishable in years with very close fits.
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BAM base run - fits to data

Figure 11. Observed [open circles) and estimated (zolid line, cireles) index of abundance from commercial handline.
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BAM base run - fits to data

Figure 12. Observed {open circles) and estimated [solid line, circles) inder of abundance from headboat.
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BAM base run - fits to data
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BAM base run - SSB
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BAM base run — Recruitment
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BAM base run - Fishing mortality
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Uncertainty — Combined Monte Carlo and
Bootstrap (MCB) approach

* n=4000 MCB trials attempted; n=3775 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 (0.14), and bounds [0.10, 0.18]. Chosen
value scales age-based Lorenzen 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

~97.5% of distribution
exceeds 1.0 (i.e., not overfished)
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BAM results — Management quantities

Quantity Units Estimate Median SE
MEY y 1 0.29 0.27 (.06
B5% Py y—! 0.24 0.23 (.05
T5% Fypay y—! 0.21 0.20 (.05
659 F ey y—! 0.19 0.18 (.04
0% 0.78 0.79 0.13
"% y! 0.54 0.55 (.00
S0% y! 0.38 0.38 0.06
Byyay mt whole J449.3 094 2535
838y mt whole 1831.7 18068 1659
MSST (M) mt whole 1575.3 1546.2 1209
MSST (75%) mt whole 1373.8 1546.3 1244
MSY 1000 Th gutted 38,2 0004 131.8
Dhasy 1000 fish 28 6 26.4 4.2
Rypsy 1000 age-1 fish 243 232 59
Y at 85% Fyey 1000 Ib gutted  932.7 2040 131.5
Y at T5% Fyey 1000 Ib gutted  921.1 253 6 130.7
Y at 65% Fyey 1000 b gutted 9008 2638 120.3
0102012/ Fusy 1.23 L.37 0.57
85 Bygqa/MSST (M] 1.13 1.21 (.13
55Bagqa/MSST (75%) 1.29 1.28 0.15
85 Baga/S8Byey 0.97 1.04 0.11
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Projections
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Projections

* Carry forward uncertainties from MCB runs

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

Uncertainty in Fmsy uses distribution from MCB runs
10-year projections: 2013-2022

F in 2013-2014 equal to average from 2010-2012. New
management assumed to start in 2015.

Two types of projections
 Constant F: F=Fcurrent, Fmsy, 75%Fmsy
 P*: Probability of overfishing P*=0.3 and P*=0.5
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Example projection (F=Fcurrent)

Thick solid=base benchmark
Thick dash=median benchmark

Thin solid, closed circles=deterministic

Thin dash, open circles=median
Thin solid=5!" and 95" percentiles
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Projection results: F=Fcurrent

Table 19. Projection results with fishing mortality rate fived at F = Foyprem starting in 2015, R = number of age-1 recruits (in 1000s), F =
fishing mortality rate (per year), § = spawning stock (mt), L = landings expressed in numbers (n, in 1000s) or gutted weight (w, in 1000 1b),
and D = dead discards expressed in numbers (n, in 1000s) or guited weight (w, in 1000 1b ), pr.M = proportion of stochastic projection replicates
with SSB > MSST wsing the [1-M definition of MSST. and pr.75=proportion of stochastic projection rveplicates with S8B = MSST wsing the 755
definition of MSST. The extension b indicates expected values (deterministic) from the base run; the extension med indicates median values from
the stochastic projections.

Year H.b Bomed  Fb Funed  S.bi{mt)  Samed{mt)  L.b(n)  Limeding  Libiw) Lanediw) Dbin)  Dumeding  Dbiw)  Duned(w)  pr.bM pr.75

2013 243 205 0.5 (.38 1680 1700 (] 743 a0 985 il 29 119 111 0845 (0.990
w14 242 03 035 .38 1418 1350 63 fi5 275 al1n M 32 137 132 0260 0.525
2015 238 198 .35 (.38 1374 1258 58 A Tal 773 3 a2 141 136 0214 (0.385
20016 247 193 035 .35 1450 1304 ] 55 TO3 T42 34 41 140 134 0250 0.452
2017 238 194 035 (.38 1531 1373 63 AT LER T a4 31 140 131 0350 0.519
W18 240 195 0.35 0,38 1578 1410 G5 59 5 70 he 31 141 131 0381 0.554
2019 240 196 035 (.38 1601 1422 i il BE3 B0G R il 141 132 0391 0566
2020 0 241 195 035 .35 1613 1424 67 60 B05 =04 S L 41 142 132 0387 0.565
w2 241 195 0.35 .38 1622 1432 67 fill a0 814 M 3 142 131 0402 0,570
022 241 194 0.35 0,38 1628 1433 it il a1l B17 G2 41 142 131 0402 0AT0
4 ’mm%"\}
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Projection results: F=Fmsy

Year  H.b Homed  Fib Faned  Sbimt)  Soped{mt)  Lb(n)  Lined(n)  Lbiw)  Lanediw) Dbin)  Donedin) Dbiw)  Duned{w) pr.M o pr.75

2013 243 206 (L35 (.35 1680 1700 (it T3 930 985 il 29 119 111 hE45  0.8490

2014 242 05 035 .35 1418 1350 fid 65 BT5 910 H 32 137 132 0,260 0.525

2015 238 195 (.29 0.27 1374 1258 48 42 fifil HE2 28 24 116 101 214 (L3R5

016 247 193 028 0.27 1486 362 a2 14 o G2 28 24 117 L] 0,422 0.516

2007 238 96 029 (.27 1616 1452 A 45 Ta0 155 28 24 117 101 uddd DG4

015 241 195 028 0.27 ([t 1565 ah a2 00 TG 28 24 15 102 0532 0.724

2018 242 200 (.29 (.27 1746 [0 i 54 BaT 743 28 24 |15 10 uAR0 0,764

2020 242 00 0.29 0.27 1774 el fid il falin T 28 24 I 18 L3 0608 0,750

2021 243 200 0.29 .27 172 1657 fi aT BE3 T 25 24 119 104 0626 0,805

2022 243 00 0.29 0.27 1505 1671 5 fits] BOT B05 29 24 118 L4 O63H 0820

Projection results: F=75%Fms
|
| UILS. 0 y
Year Rb o Bomed  F.b Funed  Sb(mt)  Somedimt)  L.bin)  Lomed(n)  Lb{w) Lumed(w) Dbin) Dunedin)  Dhbiw)  Donediw)  pe.bd pr.75
013 243 206 (L35 (L35 163500 1700 (it T3 930 985 al 29 119 111 (845 0.990
2014 242 05 0.35 .35 1418 1359 fid 65 BT5 a10 3 a2 137 132 0260 0.525
2015 238 198 0.2] (.20 1374 1258 aT 32 510 448 21 15 85 T 0214 0.385
2016 237 183 021 (.20 1548 1408 41 A6 a6l 486 21 15 i TE 0470 (565
007 240 197 0.2] (.20 1717 1570 46 40 £330 551 21 15 a0 THOOA2T OT1E
anls 242 195 0.2] .20 1543 (R al 14 £t G0 22 15 il Tho ne4d 0ED6
20149 243 a0z 021 (.20 19225 iiT 54 47 TG £549 2 18 92 HOoO0712 (0852
a0 244 02 0.21 .20 1977 1520 a6 al TEG it 22 19 a2 B0 OTA0 08T
a0zl 245 05 0.21 (.20 2011 1854 a8 a2 218 Tan 22 19 a3 &1 0776 0883
022 245 204 021 .20 2034 I8TH fill ad 842 T 22 14 o &l 0.795  0.905
J‘ #M‘”\L
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Projection results:

*=0.3

Year

R

F  Smt) L{n) L{iw) D{n) D{w) ABC(n) ABC(w) prM pr.75
2013 205 038 1700 T3 OR5 20 111 102 1105 0845 0.990
2014 203 0.38 1350 65 010 a2 132 0= 1054 0260 0525
2015 198  0.23 1258 36 404 20 85 57 587  0.214 0.385
2016 193  0.23 1392 39 528 20 86 G0 621 0354 0.549
2017 196 0.23 1530 413 501 20 86 G4 682 0501 0.604
2018 199  0.23 1640 47 647 20 a7 60 740 0607 0.781
2019 201 0.23 1710 50 602 20 BR T2 TRE  0.672 0.826
2020 202 0.23 1754 52 T28 21 88 T4 824 0.705 0.849
2021 202 0.23 1784 54 Thi 21 80 ThH 851 0.730 0.BG8
2022 202 0.23 1803 5b i 21 80 77 873  0.749 0.E82

i § . X -
| | | |
Projection results: P*=0.5
Year R F S(mt) L{n) L(w) D{(n) D{w) ABC(n) ABC(w) prM pr.7i
2013 205 038 1700 T3 085 20 111 102 1105  0.845 0.990
2014 203 038 1350 65 0910 a2 132 08 1054  0.260 0525
2015 198 027 1258 42 582 Lt 101 67 692 0214 0385
2006 193 027 1362 44 602 Lt 101 70 712 0322 0516
2007 196 0.27 1482 48 GhLE 24 101 T4 T66 0444  0.644
2018 198 027 1565 52 TOG Lt 102 77 815 0532 0.724
2019 200 027 1608 54 T43 Lt 103 80 854 0580 0.764
2020 200 027 1630 56 770 Lt 103 81 881 0.608  0.790
2021 200 027 1657 5T 20 24 104 83 002 0626 0805
2022 200 027 1671 58 205 Lt 104 84 018  0.639 0820
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Questions
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