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This assessment was originally scheduled as an update of the SEDAR19
assessment, but was changed to a standard assessment to allow inclusion of
SERFS video data.

Standard assessment conventions

* Modeling decisions made by an assessment panel. Meetings conducted via
webinars.

e SSC conducts the review

TOR #2
 Consider the inclusion of the SERFS video index
* Incorporate the latest BAM model configuration

Strike a balance between fidelity to SEDAR19 and modifications intended to
improve the assessment
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Background — summary of regulations

Year effective IRecreational Commercial
1984 12in TL 12in TL
1992 20in TL; 5-grouper aggregate bag 20in TL
2010 3-grouper aggregate bag; Spawning season Spawning season (Jan-April)
(Jan-April) closure closure
2011- Miscellaneous ACL/ABC and AM measures
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Background — summary of previous results

o SEDARI19
 Overfishing: F2008/Fmsy=1.35
 Overfished: SSB2008/MSST=0.92
e The S19 MSST was defined by M
e MSST=(1-M)SSBmsy, with M=0.14.
* Amendment 24 changed that definition
e MSST=75%SSBmsy
 The stock was no longer considered overfished
e The new definition is used In this current assessment
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Data
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Data fit by the assessment
Note: terminal yr of SEDAR19 was 2008
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Landings in numbers (number fish)
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Indices of abundance: Primary decisions made by

the assessment panel
 Terminal year of fishery dependent indices was 2015

e Removed months with spawning season closure for all years (Jan-Apr)

* Removed all trips within the quota closure in 2012, ~895 trips or 0.36% of all trips in
2012 (11 days in Oct, 9 days Nov, all of Dec)

e Excluded the MRFSS index

* Runs of S19 model with and without the MRFSS index showed that the index had trivial
influence on estimated time series of abundance, SSB, F, SSB/SSBmsy, and F/Fmsy

« Excluded it in the interest of parsimony, and because other indices were considered to
be better measures of relative abundance

e Included the SERFS video index; combined it with the
SERFS chevron trap index
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Index of abundance from video data

e Years 2011-2015
e Standardization methods follow those of SEDAR41 (S53-WP01)

 Factors: year, season, depth, latitude, temperature, turbidity,
current direction, biotic density, substrate composition

« ZIP and ZINB models considered; ZINB preformed best
 Uncertainty (CVs) computed by bootstrap (n=1000)

o Camera gear change in 2015 (Cannon to GoPro)
 Adjustment to 2015 index value based on a calibration study

 Only 4 red grouper observed in calibration study, therefore fish
of all species were used to compute the calibration factor
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Video sampling sites (black) and locations where red
grouper were observed (red)
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Calibration for 2015

5% trimmed data

Canon MeanCount
4

GoPro MeanCount
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$=0.496 (SE=0.009).

See about half as many fish on Canon as on GoPro



Relative standardized index (solid line) with 2.5% and 97.5% confidence intervals
(dashed lines) and the relative nominal index (blue) for red grouper in the SERFS
video survey
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Video

Year N N pos Proportion Standardized index CcVv
positive

2011 576 8 0.014 0.66 0.50

2012 1076 20 0.019 0.91 0.41

2013 1221 12 0.010 0.51 0.53

2014 1381 29 0.021 1.85 0.30

2015 1364 20 0.015 1.07 0.37

Chevron trap (for comparison)

Year N N pos Proportion
positive
2011 668 11 0.02
2012 1106 37 0.03
2013 1308 39 0.03
2014 1435 37 0.03
2015 1409 22 0.02
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Combine SERFS chevron trap and SERFS video indices

 Rationale: sampling of the two gears Is not
iIndependent (cameras mounted on traps)

 Applied the Conn (2010) method to combine
Indices, as in SEDARA41.

 Hierarchical model, where each index Is
assumed to observe the same underlying trend,
allowing for process and observation error

 Estimates the underlying trend as a latent
variable (the combined index)
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Index combination

3
Combined
Year Index Ccv
25 1990 0.46 067
1991 0.3 0.69
1992 0.57 0.62
1993 0.85 0.54
1994 1.1 0.49
2 1995 1.01 0.54
1996 0.83 0.54
1997 1.09 0.47
1998 1.18 0.44
1999 2.07 0.43
15 2000 11 0.46
2001 1.41 0.44
2002 1.68 0.42
2003 2.07 0.42
2004 1.86 0.41
2005 1.57 0.43
1 2006 1.46 0.45
2007 1.43 0.44
2008 1.14 0.48
2009 0.6 0.53
2010 0.68 0.5
0.5 2011 0.33 0.5
2012 0.34 0.48
2013 0.35 0.44
2014 0.31 0.67
2015 0.23 0.63
0

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Video Trap Combined
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Indices of abundance
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Other features, as in SEDAR19

o Life-history characteristics
* Length at age (von Bertalanffy growth parameters)

« Weight at length (power function)
 Age dependent maturity schedules (male and female)

» Age dependent sex ratios

 Natural mortality at age
» Lorenzen function scaled to M=0.14

» Max observed age = 26

 Discard mortality
o 0.2 for all fleets
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Summary of modifications/updates to data

Seven additional years (2009-2015) were added to the end of the time
series; start year (1976) unchanged

Data queries used current methodologies

Model-based inputs (commercial discards, indices) were refitted using
all relevant data, thus earlier years were subject to modification.

General recreational fleet represented by MRIP methodology, not
MRFSS. General recreational landings and discards were smoothed to
remove spikes (as in S19).

No MRFSS index

Added SERFS video data; index combined with trap index to make a
single fishery independent index
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Assessment methods and results
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BAM: same basic model as in SEDAR19 (1 of 2)

 (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
o Logistic (flat-topped) for dominant fleets

* Dome-shaped for commercial other and all discards
 Baranov catch equation

« Spawning stock based on total mature biomass (males+females)
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BAM: same basic model as in SEDAR19 (2 of 2)

* Initial age structure in 1976 was estimated
 Recruitment deviations start in 1976

o Ages modeled: 1-16+

» Constant (estimated) CV of size at age

 Years with missing landings or discards predicted with average F from
nearby years

 Uncertainty estimated through Monte/Carlo Bootstrap (MCB) approach
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Modifications to the SEDAR19 model (1 of 2)

o SERFS selectivity flat-topped rather than dome-shaped

o Likelihood profiles supported flat-topped

e (Catch curve Z's from SERFS similar to headboat and commercial Z's,
indicating similar selectivity

o Commercial other selectivity modeled separately from SERFS

« Random walk to account for time-varying catchability on fishery
dependent indices
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Modifications to the SEDAR19 model (2 of 2)

* Negative log-likelihood applied to spawner-recruit deviations
» S19 applied a sum of squares penalty (in log space)
e NLL used in the modern version of BAM
 NLL approach requires additional parameter, oy (prior=0.6)

o Steepness h fixed at 0.87

o S19 estimated h=0.92, but in S53 it hit the upper bound

 Likelihood profile indicated a plausible range of (0.75, 0.99); 0.87 is the midpoint
o Comp data fit using the Dirichlet-multinomial, rather than the multinomial

distribution

e Recommended by Francis (In press) and Thorson et al. (In press)

 Better accounts for correlation in sampling

 Self-weighting

 Allows for zeros in the data

* Recently implemented in Stock Synthesis
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Effect multinomial — Dirichlet-multinomial
(S19 model and 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

 NOAA FISHERIES
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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

 NOAA FISHERIES
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BAM base run -

fits to data
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Landings (1000 Ib)

BAM base run - fits to data

Fishery: L.cH Data: RedGrouper

Fishery: L.cO Data: RedGrouper
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Year

Landings (1000 Ib)
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Year
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Landings (1000 fish)

BAM base run - fits to data

Fishery: L.HB Data: RedGrouper
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Discards (1000 dead fish)

BAM base run - fits to data

Fishery: D.cH Data: RedGrouper Fishery: D.HB Data: RedGrouper
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BAM base run - fits to data

o
&) Index: cH Data: RedGrouper
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BAM base run - fits to data

o
O Index: HB Data: RedGrouper
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BAM base run - fits to data

o
O Index: CVT  Data: RedGrouper
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BAM base run — SSB

Spawning biomass Data: RedGrouper
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Recruitment (number fish)
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BAM base run — Recruitment

Recruitment  Data: RedGrouper
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log Recruitment deviations + loess

Recruitment deviations

Data: RedGrouper
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BAM base run — Spawner-recruit curve

S
o .
2 Stock-recruitment  Data: RedGrouper
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BAM base run - Fishing mortality

F/IFmsy  Data: RedGrouper F by fishery  Data: RedGrouper
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Uncertainty — Combined Monte Carlo and
Bootstrap (MCB) approach
« n=4000 MCB trials attempted; n=3943 retained

» Bootstrap components:

o Landings, discards, and indices: parametric
bootstrap of original data, with CVs as applied in the
fitting procedure

 Length and age comps: resample Nfish and assign
them to bins with probabilities equal to those from
original data

N
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MCB approach

 Monte Carlo components:

« M: drawn from a truncated normal distribution, with
mean equal to base value (0.14), and bounds [0.1, 0.2].
Chosen value scales age-based Lorenzen M.

 Release mortality: drawn from a uniform distribution,
0~U(0.1, 0.3)

 Steepness: drawn from a uniform distribution,
h~(0.75,0.99)
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MCB - stock and fishery status
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MCB - stock and fishery status

ty

Solid=MLE (base)

Dash=Median ~97.7% of distribution below
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BAM results — Management quantities

Quantity Units Estimate Median SE
Fysy y ! .12 0.13 0.02
EE%F\{S& }'_] 0.10 0.11 0.02
TE%-F},..{SY }'_ ! 0.00 0.09 0.02
GE%F\,‘{SE }'_] 0.08 0.08 0.01
Fope y ! 0.20 0.21 0.03
Fapo y ! 0.14 0.14 0.02
Fiom y ! 0.10 0.10 0.01
Byay mt 4188.3 4149.6 1333.
SSBygy mt J183.4 31454 1165.1
MSST mt 2387.6 2350 8738
MSY 1000 b 704.3 806.7 180.0
Dhyisy 1000 fish G0.9 61.2 13.5
Rysy 1000 age-1 fish 3998 414.8 69.2
Y at 85%F gy 1000 b 787.0 704.3 178.0
Y at To%Fygy 1000 Th 772.0 TT9.7 174.1
Y at 65%F gy 1000 Th 746.4 4.7 167.6
Foma_sos/Fusy 1.54 1.58 0.57
SSB,55/MSST 0.38 0.37 0.13
55B,5,:/55Bysy 0.29 0.27 0.11
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Sensitivity analyses

o S1:
o 52
o 53
o S4:
e S5
s S6:
e ST:
o SK:

Steepness h = 0.99, at the upper bound of the range identified by likelihood profiling.
Steepness h = (1.75, at the lower bound of the range identified by likelihood profiling.
High natural mortality M = 0.2 used to scale the Lorenzen (1996) age-based estimator.
Low natural mortality M = 0.1 used to scale the Lorenzen (1996) age-based estimator.
Natural mortality follows the Charnov et al. (2015) age-based estimator with no rescaling.
Up-weight the SERFS index by a factor of six.

No video data.

Continuity configuration, including the multinomial likelihood for composition data, commercial other

selectivity mirrors that of SERFS, steepness h = 0.92, MRFSS index included, and constant catchability for
all indices.

e SO

Logistic-normal likelihood applied to composition data.

¢ 510: Release mortality rate equals 0.4 for all discards.
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Indices

F/IFmsy
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F/Fmsy

Continuity

-Multinomial

-cO selectivity mirrors CVT selectivity
-h=0.92

-MRFSS index included

-No random walk on g’s
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High release M

e Pulver (2017) found
immediate release mortality in
the GoM to be 0.26

e Scaled up to 0.4 to account for
delayed release mortality

e Not necessarily a defensible
value, but rather to explore
the effects of something
higher than 0.2
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Projections

 Carry forward uncertainties from MCB runs

* Uncertainties in initial (2016) abundance at age, spawner-recruit
function, natural mortality, discard mortality, selectivities, recruitment
deviations, growth CV

 Uncertainty in Fmsy uses distribution from MCB runs

 Landings in years between assessment and start of projected F is
equal to the average from 2013-2015 (365K b ww).

« Based on results, the assessment panel considered additional
scenarios than specified in the TORs

e Current rebuilding time frame ends in 2020, but it does not appear the
stock can rebuild by then. Considered F=0 rather than F=Frebuild

 Estimated generation time is 14 years.

» Considered low recruitment scenarios, projecting with expected recruitment as
the mean from 2006-2015
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Projection scenarios

_ Start year

—

 NOAA FISHERIES

K

Fmsy Expected 2017
2 75%Fmsy Expected 2017
3 0 Expected 2017
4 Fmsy Low 2017
5 75%Fmsy Low 2017
6 0 Low 2017
7 0 Expected 2019
8 75%Fmsy Expected 2019
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Example projection ,_
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Scenario 1: F=Fmsy, Expected R, 2017

Table 20. Projection results with fishing mortality mie fived at F' = F\ 0., starting in 2017, R = number of age-1 recruits fin 1000s), F = fishing
martality rote (per year), § = spawning stock (mi), L = landings erpressed in numbers (m, in 100s) or whole weight (w, in 1000 1L}, and D
= dead discards expressed in numbers (ny, v 1000s) or whole weight (w, in 1000 1h), proeb = proporiion of stochastic projection replicates with
S5B = 55By ey The extension b indicates expected values (deterministic) from the base run; the extension med indicates median values from the
stochastic projections.

Year H.b H.omed F.bhb Fomed  S.bimt] Smedimt]  L.bin]  Lomedin)  Lbiw] Lmediw] Dhbin)l  Dmedin])  Dobiw) Dimediw)]  proeb

2016 E23 27 021 0,23 ] b1 2 34 2 R 5 al 92 =0 (LK)
01T 318 an0 o 0.2 013 BGT 523 19 19 203 198 42 a6 Ta Go L0000
nls Ale 257 0012 013 aTT 32 24 24 220 221 A7 41 an A 0.000
BN R i P T VN 013 1133 LOTE al Al 268 iR 49 42 105 al .01
2020 341 275 0.2 013 1318 1242 ar 35 414 all 5l 43 108 03 0,00z
JETIIED IS 4 2560 012 013 1510 1412 42 A0 A6 asa 52 45 112 ar (L0005
2022 A6l Al 0z 013 1 GO 1 580 A6 A4 418 Al 54 a7 115 10101 0015
2023 a6o anG 0.2 013 1877 1730 i 48 463 446 5 44 19 104 0028
202 ATh a3 0.2 013 2042 1550 £ 5l A5 A5G A6 49 121 1o (L0045
225 380 av o oz 013 2193 2028 G il 5Hd3 523 57 Al 123 110 CLOEG
2026 3H3 a27 0.2 13 2328 2156 a4 i aTd anik ad al 125 111 .0Es
2027 AEG 200 0.2 013 2449 2275 Gl ma G SEG 514 52 1263 113 iz
2028 3RO a3z 0.z 013 255G 237R G fil G5 G2 5a ha 127 115 013
2028 391 a33 0 0.1z 013 2649 2476 fid i G50 GAT af aa 128 11 0165
0E0 o2 0 012 013 2730 2563 [EH ] GED LT Gl 54 120 1T 102

Scenario 4: F=Fmsy, Low R, 2017

YWear  H.b H.omed F.bh Fomed  S.bimt]  Smedimt]  L.bin]  Lomedin)  L.biw) Lomediw] Dhkin)  Dmedin)  Dobiw) Dimediw) proeb

2016 144 121 0.2l 023 L] 517 =] 34 S = i 35 33 T Tl 0
2007 144 120 0.2 013 EM TEO 19 19 02 197 21 15 44 A0 0
2018 144 120 0,12 mn.13 249 B05 0 20 208 05 22 19 46 41 0
2009 144 1200 0.2 013 &5l Bah 21 21 217 213 22 19 a7 42 0
2020 144 18 0,12 .13 a17 BET 2 22 227 223 22 19 48 42 0
201 144 e 01z 013 on2 =7 3 23 237 231 22 19 48 42 1]
2022 144 121 0.2 013 Q85 Q24 b 23 245 230 22 19 48 42 0
2023 144 120 0,12 .13 1014 a5 24 4 252 245 22 19 48 42 0
2024 144 120 0.1z 013 105 ava 5 24 280 250 22 19 48 43 0
2025 144 e 01z 013 1050 oo 25 M 264 55 22 19 48 42 0
20206 144 121 0,12 mn.13 1076 1011 25 5 208 250 22 19 48 42 0
2027 144 121 0.1z 013 L1 L2E b i 25 272 s 22 19 48 42 1]
2025 144 121 0.2 013 11011 100 L 0 275 G 22 19 48 42 0
2029 144 120 0,12 013 1110 1050 20 25 27 260 22 19 48 42 ]
2060 144 121 0.12 013 1117 10650 X 5 27 271 22 19 45 42 0 Ppage67
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Scenario 2: F=75%Fmsy, Expected R, 2017

YWear  H.b Homesd F.lbh Fomed  S.himt]  Smedimt] Lbin)  Lomeding L.blw] Lomed{w] Dbin)l  Dumedin)  Dibiw)  Domediw) proeeb

2016 A28 267 021 023 L BT 53] 34 =i G A il 92 =50 (1,00
mT ElE R0 0aa 0.0 BTh &3l 15 14 154 1500 32 5 G0 L2 (10000
mnlE 319 258 0.08 0n.09 1014 aGH 19 1 177 IT3 a6 il TG GG 0.o0n
e 33z o 0ae 0.0a 1 2005 1145 25 b | 216 212 a8 33 52 7l (L0011
o 346 o 009 0,09 1434 1A506G an 20 262 257 an a4 Bh 73 0,006
2021 A58 201 00 e LGTT 1572 &5 2 210 I3 41 a5 BE T (.02
e OGS G e 0.0a 1970 1z ] ar A5T ME 42 ar a1 T4 (L0050
n2E ATE Ald 0.0m 0n.09 2155 200G 43 41 A03 ann 43 ad a4 83 009l
2024 3|2 20 0aa e 23T 2006 A6 44 445 430 44 39 a6 551 0.141
25 ERY A5 0aE 0.0 2584 1308 49 a7 485 4GS A5 A0 a8 BY (1. 201]
e a0l a34 0,00 0,09 2773 2576 5l L a2l LG A 40 106 2 H] 0,268
2027 204 BT naa e 2044 2742 & o2 and G A6 41 1011 al 0.337
I LA M0 0a0a 0.0 008 2EO4 i et 5E3 HGh A6 42 102 a2 (.40
2020 300 341 o0.00 0,09 3235 031 a7 5 G0g a0l a7 42 102 a3 0,464
20600 400 T 00A (N1 3355 A154 o 55 G335 G154 47 42 103 a4 (522

Scenario 5: F=75%Fmsy, Low R, 2017

YWear  H.b H.omed F.bh Fomed  S.bimt] Smedimt]  L.bin]  Lomedin)  L.biw) Lomediw] IDhkin)  Dimedin)  Dobiw) Dimediw)]  proeb

2016 144 121 0.21 0.3 B B17 a3 34 S aGE an 23 T Tl 0
2017 144 1200 (.09 0.0 B3l TRT 14 14 154 1500 L 14 34 an 0
2014 144 120 .00 0,09 a8l 237 1 15 163 16 1 17 15 an 32 1]
2015 144 120 (.08 008 Q01 23 17 L7 175 172 17 15 3T 33 0
2020 144 118 0.0a 0,09 102 a5n 18 18 184 185 17 15 a7 33 0
20121 144 g 0 (.08 103 1005 19 19 200 196 17 15 27 33 0
2022 144 121 .05 0.0 113 L0156 1 xl 211 G 17 15 a7 33 0
2023 144 120 0.0a 0.09 1171 1103 21 20 221 215 17 15 3T 33 0
2024 144 120 0.0a 0,08 1216 1143 21 21 220 223 17 15 237 33 0
2025 144 1a  0.0a 0.0 1254 L1759 22 21 237 230 17 15 a7 33 0
20206 144 121 0,09 0,09 1286 1210 22 22 243 256 17 15 3T 33 0
2027 144 121 0.e 0,08 1313 1230 = 2 248 241 17 15 237 33 0
2028 144 121 .06 0.0 1336 1353 23 22 252 15 17 15 3T 33 0
2029 144 120 0,09 0,09 1355 1283 23 22 2056 249 17 15 3T 33 0
20050 144 121 0.0e 0.8 1371 1A 4] ] 250 253 17 15 a7 33 0

I one 38
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Scenario 3: F=0, Expected R, 2017

YWear  H.b Homed Folb Fomed S.bhimt]  Smedimt)  L.bin)  Lomeding  Lblw) Lomediw] 1DDbin)l  Dumedin)  Dobiw)  [Donediw)]  proeeb

016 F23 xHNT 0.2 0. =IE N BT S 34 A AGE A6 hl a2 =0 (.00
017 Als 50 000 (.00 a0 A6 1] 0 0 0 0 0 1] 1] (L0000
2018 322 260 0.00 .00 1133 1087 1] 1] 1] 1] 1] 0 1] 1] 0,002
019 Ml T 0 (.00 1453 1303 1] ] ] ] ] 0 1] 1] Q0LE
anzn ana 200 0.00 .00 1E50 (W 1] 0 0 0 0 1] 0 1] 0.080
2012 374 A5 0 .00 24002 2190 i 0 0 0 0 0 0 i (1,200
2022 386 321 000 (.00 27EE 2040 1] ] ] ] ] 0 1] 1] (.355
023 384 ai0n o 0.00 0,00 202 R i 0 0 0 0 1] 0 i 0510
2024 40l R 0 .00 AR01 An0] i 0 0 0 0 0 0 i 1.644
2025 06 ME o 000 (.00 4305 A0GE 1] 0 0 0 0 0 1] 1] 0.746
2026 410 353 0.00 .00 AT a6 4537 1] 1] 1] 1] 1] 0 1] 1] 0,825
02T 413 AL 0 .00 R2GH 4002 i 0 0 0 0 0 0 i 08583
20285 416 A& 000 0.0 ATIS BERE 0 0 0 0 0 0 0 0 0.925
029 418 AR0 0 0.00 0,00 G141 GE53 i 0 0 0 0 1] 0 i 0.953
G0 419 G 0 0.0 GRAT G256 i 0 0 0 0 0 0 i 0.a71

Scenario 6: F=0. Low R. 2017

YWear  H.b H.omed F.lbh Fomed  S.himt]  Smedimt]  L.bin]  Lomedin)  Liblw] Lomediw] Dhbin)  Dmedin)  Dibiw) Dimediw)  proeb

2016 144 121 .21 0.3 B BT 53 34 A s a5 22 T Tl (.00
2017 144 1200 0000 (.00 BRG B0 0 0 0 0 0 0 0 0 (L0000
2018 144 120 0.00 0,00 a7 042 0 0 0 0 0 i 0 0000
2019 144 1200 0000 (.00 1141 12 0 0 0 0 0 0 0 0 0.001
2020 144 118 0.0 0,00 1300 1255 0 0 0 0 0 i 0 00006
2021 144 118 00K (.00 1455 1426 0 0 0 0 0 i 0 0 016
2022 144 121 0.0 (.00 1G5l 1502 0 0 0 0 0 0 0 0 0.032
2023 144 120 0,00 0.00 1831 1751 0 0 0 0 0 i 0 0 0,056
2024 144 1200 0.0 0.0 (2l ) 1595 0 0 0 0 0 i 0 0 (L.0EG
2025 144 19 000 (.00 2142 2064 0 0 0 0 0 0 ] 0 0,130
2026 144 121 0.00 0.0 2280 2175 i i i i i i i 0 0150
2027 144 121 (.00 0.0 2407 225 0 0 0 0 0 i 0 0 0193
2028 144 121 0.0 (.00 2522 2411 0 0 0 0 0 0 0 0 0,231
2020 144 120 0.0 i, 2627 2516 i i i il i i i 0o 0268
20030 144 121 0.0 .00 2721 2006 0 0 0 0 0 i 0 0 0,302
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Scenario 7: F=0, Expected R, 2019

Year  H.b H.omed Fb Fomed  S.bhimt)  Smedimt]  Lbin)  Lomedin)  Lbiw) Lomediw] I3bin]l Dmedin)  Dobiw)  Doned{w]  proeeb

2016 23 G .21 0.3 =ED =17 3 34 265 A6E 56 50 Q2 4] L0000
2T als il 0,23 .25 o 2] T4 a5 an 365 anT 77 T 144 133 (L.0O00
2018 315 253 0.23 0.25 as7 A6 39 39 365 367 a2 Th 1GE 156G 0,000
2015 37 249 0,00 0,00} a74 al4 ] ] ] ] ] 0 i ] 0,002
2020 3289 253 .00 .00 1280 1209 1] 1] 1] 1] 1] 1] 1} 1] 0019
20121 51 73 .00 .00 167 1 556G ] ] ] ] ] 0 0 ] 0070
2022 A6E R0 (.00 .00 2111 1970 0 0 0 0 0 0 i ] 0. 165
2023 381 and .00 .00 2586 2408 0 1] 1] 1] 1] 1] 0 0 0,297
2024 01 315 .00 .00 05 2E5O 0 ] ] ] ] 0 0 0 043
2025 0 321 .00 .00 3502 3336 0 0 0 0 0 0 1] 0 0.566
2026 404 333 .00 0,00 4099 JE00 0 1] 1] 1] 1] 0 0 0 0.GGD
227 B 338 .00 .00 4507 4251 0 i i i i 0 ] 0 01.751
2028 412 M3 .00 . ROTE 4711 0 0 0 0 0 0 ] 0 0514
2029 415 343 .00 0,00 5538 S157 1] 1] 1] 1] 1] 1] 0 1] 0562
2000 417 G (0.0 0,00 5aTa SATO 0 i i i i ] ] 0 1, EE5
2031 419 350 .00 .00 GAED B3 i 0 0 0 0 0 ] 0 0919
2032 420 354 .00 .00 G75E GAOS 1] i i i i 1] 1} 1] 0,934
20085 421 A5G (0.0 .00 716G G5 0 i i i i 0 0 0 0946
2034 422 357 .00 .00 7425 GOGS 1] 1] 1] 1] 1] 0 0 1] 0,954
20085 423 =57 0. 0,00 TTIG T248 0 i i i i ] ] 0 [NREIE N}
2036 424 350 .00 .00 Ta5] TELE i ] ] 0 0 0 ] 0 .96
2037 424 350 .00 0,00 2200 TTT: 1] 1] 1] 1] 1] 1] 0 1] 0967
2008 425 A0 (0.0 .00 B437 RN 0 i i i i 0 0 0 0965
2039 425 360 .00 .00 B6G33 EmT 0 0 0 0 0 0 ] 0 .96
2040 426 A66 0, 0 0,00 BHOD 2305 1] 1] 1] 1] 1] 1] i 1] 0,970
f‘"’“‘*

: NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 70

¢
AT



Scenario 8: F=75%Fmsy, Expected R, 2019

YWear  H.b H.med F.b Fomed  S.himt]  Smedimt] Libin)  Lomeding Libiw]  Lomediw]  Dbinl  Dimedin)  Dibiw)  Donediw)  proeeb

200160 F23 a6 0.2 0.3 A 1) = 34 A5 AGE 1§ a0 a2 &8 (.00
w017 AlE Al 023 .25 Rn ™4 an ah A6h AT T 70 144 133 (L0000
2018 315 253 0.23 0.25 5T A0 39 30 A65 a6T 82 Th IG# 156 0,000
woe 31T Mo 00n .00 Q45 BRR 19 15 1G5 161 an 5 T2 G0 (L0011
20200 326 252 0,00 0,09 L1506 1079 P 23 208 200 ar an Ta G5 0,005
2002 M2 KT 0aA 0.0a 1380 1250 = 2 25 244 39 32 53 Ga (L0116
022 3hG TR 00 .00 1632 L 50T 3 a2 anz 250 41 33 BY T3 (L0035
2023 366 200 009 0.04 LATE 1719 38 a6 A49 33 42 a5 al 76 0.064
202 3T =na o 0Nae 0.0a 2112 1925 42 A0 A & 1] 43 A6 a4 &l 01065
015 EE a4 naa 0.6 2337 2123 45 43 437 417 44 3T a6 82 0150
2026 386 alh 009 0.09 25406 23006 43 Ai 478 455 A5 aa a8 a4 0,203
2027 F0 a2 0ue 0.0 270 2452 5l 45 A4 490 45 30 a0 =15 (1.2652
2028 3 325 naa 0.6 2913 2642 ha Al Has 522 A6 40 1010 1] 0.323
2028 386 A15  0.08 0n.09 anvl 2782 ah a3 A7a ahl A6 40 101 &4 0.3l
2050 FE x27 0 0am .00 3211 20]2 a7 A GG a7 47 40 102 E0 435
2031 A0 33 0aa 0.6 a3 A0A2 ] i G2 G0z a7 41 103 an 0.491
2032 A0z Ai5 0 009 0n.09 3442 aldl (1] it G409 21 a7 41 103 a] 0.530
83 403 e 0ae 0.0 AnRAG 3234 Gl w0 GET G40 47 41 1034 a2 (.55
2034 4And a3 009 0n.09 A617 3324 2 G0 GE2 58 a7 42 104 a3 0,628
2085 404 oo 0am 0.0 AGET 3308 i Gl GOG GT2 47 42 1014 o3 (LGS
2086 405 S L N 2] 0.6 aTar 3471 63 G2 T GRS a7 42 104 93 (0.702
2037 A0 A4 009 0n.09 ATOR 534 fid 3 TIT GO5 48 42 105 a4 0.730
AEE 406G M2 0aa .00 3842 ARG i [E] 725 s 48 42 1015 a4 (.75
2059 A0G M3 00n .00 3570 G0 G5 G Ta3 714 45 42 105 a4 0,774
040 AnT a0 009 0.09 011 AGGHE G5 G4 Tan T2 48 43 105 a5 0,793
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Assessment summary and conclusions

 This assessment indicates that red grouper are currently
overfished and experiencing overfishing

» Decreases in abundance over the past decade appear to be
due to low recruitment since 2005, combined with high landings
In 2007-2009, particularly from the general recreational fleet.

 Aregime shift toward low recruitment is a plausible hypothesis,
however it seems premature to draw that conclusion (Klaer et
al. 2015)

* No mechanism for low recruitment has been identified
o Duration of low recruitment is shorter than one generation
 Low recruitment could be considered in short-term projections
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Comparison: S19 model with and without MRFSS index

Without MRFSS index. Not in objective

] ] function, g fixed at the previously estimated
With MRFSS index g valug. y

Index: rec Data: spp

Index: rec Data: spp
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Comparison: S19 model with and without MRFSS index

F and SSB Relative F/Fmsy and SSB/SSBmsy
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Overlap in video sightings and trap catches

e Overlap
* Prob(Both gears|Either gear)=0.21
e Prob(Video|Trap)=0.29
* Prob(Trap|Video)=0.43

e Recommendation: Continue using both gears. There is probably some
redundancy in individuals sampled, but we already knew the
sampling was not independent. Indices from the two gears are
combined into one using the Conn method.
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Catch curve analysis

Headboat and commercial line
selectivities assumed flat-topped

Higher relative Z of chevron
traps would be consistent with
dome-shaped selectivity, but
that’s not what we see.

Zfrom pooled comps

® Regression
A Chapman-Robson
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04

03
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HB

cH

CvT




Pooled composition

CVT pooled lengths

Fishery: lcomp.CVT
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nLL (penalized)

31350

31300

31250

Likelihood profile on steepness

Total penalized negative log-likelihood Negative log-likelihood (data)

LL dat:
31200 31220 31240 31260 31280 31300

31180

0.5 0.6 0.7 0.8 0.9 0.5 0.6 0.7 0.8

steep steep

0.9




nLL (penalized)

31265

31260

31255

31250

Likelihood profile on steepness: a closer look

Total penalized negative log-likelihood
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