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Gulf of Mexico and by regions (East and West of MS river)
Catch history — all commercial landings
Age vulnerabilities from SS base model (23.1)

Indices: CMLL with varying degrees of uncertainties
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Data Inputs:

Parameter Definition All East West
# ages Number of age classes 85 85 85
Bhat 2009 Biomass in the last year 6.0E+06 6.0E+06 6.0E+06
SD Bhat Standard Deviation Bhat 1.0E+08 1.0E+08 1.0E+08
Uhat 2009 Exploitation for the last year 0.10 0.10 0.10
SD Uhat Standard Deviation of Uhat 0.02 0.02 0.02
SD rec Standard Deviation of RecK 0.50 0.50 0.50
Rec rho Recruitment Residuals 0 0 0
Future Catch Amount of future landings (gutted Ibs) 350,000 250,000 100,000
Ufuture Future exploitation NA NA NA
growth von B K von Bertalanffy growth coefficient 0.06 0.04 0.08
growth Linfinity (cm)  von Bertalanffy asymptotic length 100.5 109.3 95.7
CV length age Variation of length at age 0.08 0.08 0.08
length maturity (cm) Length at maturity 55 55 55
wt (kg) at 100 cm Size (weight) of fish at 100 cm 11 11 11
growth tzero Size (length, cm) at time zero

MSY min (gutted Ibs)  Maximum Sustainable Yield Minimum 20,000 20,000 20,000
MSY max (gutted Ibs) ~ Maximum Sustainable Yield Maximum 2,200,000 2,200,000 660,000
Umsy min Minimum Exploitation at MSY 0.01 0.01 0.01
Umsy max Maximum Exploitation at MSY 0.20 0.20 0.20
S min Minimum Survivalship (S-0.2) 0.90 0.90 0.90
S max Maximum Survivalship (S+0.2) 0.94 0.94 0.94
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Catch Histories:

Landings (gutted Ibs)
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Age Vulnerabilities

Vulnerabilities calculated using logistic function for length selectivities via SS3
Same selectivities in all regions
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Index = CV: CM LL All data .

all data combined
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Same indices and CV as SS




Index = CV: CM LL All data .

all data combined
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An increase in the uncertainty (1.96 * CV for all years) .




Index = CV: CM LL East
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Same indices and CV as SS




Index = CV: CM LL West
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All data combined: SRA Interface

’ Stochastic SRA, parfile=yellowedg_all1975.par, datafile=yellowedge_all1975.csv

Files

Parameters
Bhat 2003 {s000000 Uhat 2009:

Show l-‘osteuorl SD Bhat: 10000000 5D Uhat
N trials to run: |1DDD SDrec: o5

Years to simulate Iﬁ Recruitment autocorelation rho: |
(100 max}: Future TAC (kal: {35000

Run MCMC sampling arliivhus.

Run Priors

growth von B K:
arowth linfinity [cm]:
CV length age:
length maturity [cm)
wi [ka] at 100 cm:
growth tzero

Legal length ||J

Lo MLML - A Age at maturity (for SSB) |g_
[~ Sample individual survival for Na< 1000

[~ Lorenzen survival

ParStep: | 2
Anom 5tep:|‘1
MNumber of tnals:

Representation of parameter uncertainty

Bycatch params

MSY min: {10000 Umsy min: ~ [0.01 0.9 bycatch before
1000000 MSY max{poooon | Umsymax: [p2 0.94 [ compensation

Trials: 2267361 . o
Mean NPV: 9017.3 = [ 00000001
Prop. crashed: 0.11 g ght: | 00000001

Discount rate: [§ 57 I Use historical anomaly estimates  Var of abundanee index:

0 future
bycatch U

Szero
W 0.03

16,271,005/
Yul. B

B scaler:

IEI.DS

e T -

1975 -Assume flatUforys: [o to |o

Ubar 2003-2005

Prop of
fisher
sample

Ocm Fishlength  cm

Sample distribution of Umsy and MSY values

1000

0 Compensation ratio

1 Age max

Min age fit [1_

Current stock and harvest rate
Ploverfishing) = 0.93
Ploverfished) = 0.99

/

EGG/EGGo [B/Bo)




East Region: SRA interface

’Stochastic SRA, parfile=yellowedg_east1975.par, datafile=yellowedg_v7.east1975.cs¥
Files

Run Priors | Parameters - growth von B K: ||

Bhat 2009: {s000000 Uhat 2009:

) Ll : arowth linfinity [cm]: ' :
h s : -
Show Hos enurl SD Bhat: [10000000 5D Uhat  [p, OV length age: [ E'srﬁgrof

N trials to run: |m|3|3 sSD tec: (.5 } Ie:ﬁ'&;i::ggiﬂ sample
e e Iﬁ Recruitment autocorelation tho: [

arowth tzero |
100 maxlk Future TAC (ka): [25000 s Dcm Fishlength  cm
; or Ufuture: 0
Run MCMC sampling

Do MLML - _ Age at maturity [for SSB) |g_
I~ Sample individual survival for Na< Imnn

[~ Lorenzen survival

Par Step: | 2
Anom Step:l 1
Humber of tnals:

MSY min: {10000 Umsy min: [0 01 k bycatch before
1000000 MSY max{1o00000 | Umspmax: [p2 [ L compensation

Trials: 2263981 D i - 0 futue Prop of
Mear HPV- 6254.8 Size distn weight: I.UDDDUDD‘I I_ bwcstchill fisher

Prop. crashed: 0.11 Age distn weight: |.00000001 [003  Szer0 sample
Discount rate: ||j_37 ™ Use historical anomaly estimates Var of abundance index: | 04 - —

18,695,790, F_— 1 Age max

Yul. B : ‘ Min age fit: |1_

/ Current stock and harvest rate
B scaler: Ploverfishing) = 0.91
|I:I,05 Ploverfished) = 0.98

Representation of parameter uncertainty Sample distribution of Umsy and MSY values
Bycatch params —— 1000

0 Compensation ratio

Pd
EGG/EGGo (B/Bo)

i, B B S —mm
1975 AssumeflatUforws: o to |p Ubar 2003-2005




West Region: SRA interface

’ Stochastic SRA, parfile=yellowedge_v7_west1975.par, datafile=yellowedg_v7_west1975.csv
Files

- Parameters
Bhat 2003 {5000000 Uhat 2009:

. tlaaano B8 - arowth linfinity (cm): (95 7
Show l-'mteuarl 5D Bhat: 0 5D Uhat : Prop of
10000000 - CV length age: [ pg lishgt

N trials to run: |1DDD SD rec: 0.5 ‘ ie:?l[l:(;;a;:‘:gu[?; ?15 $ampie
aars b simlste lﬁ Recruitment autocorelation tho: [

agrowth tzero [
(100 max} Future TAC (kal: {10000 Legal length Ocm Fish length cm
) or Ufuture: 9 g o
Run MCMC sampling

Do MUML - . Age at maturity (for SSB) [3_
[~ Sample individual survival for Na< {1000  Lotenzen survival

Gl |8 Representation of parameter uncertainty Sample distribution of Umsy and MSY values

Anom Step:| 1
Number of tnals: Bycatch params 300

— MSY min: (10000 Umsy min:  [o0.01 in; bycatch before
I1 000000 MSY max{ 300000 Umsy max:: 0.2 =0 r compensation
Trials: 2361385

. —_— future Prop of
Mean NPY: 2602.9 i'zz ::::: ::g:: -00000001 [_ bycatch U fisher
Prop. crashed: U 08 g ght: |.00000001 9 sample
Discount rate: [0.97 [” Use historical anomaly estimates  ar of abundance index: [ 04

Run Priors | agrowth von B K: [0 0778

003 Szeo

45141039 1 Age max
Yul. B : - Min age fit |1_

Current stock and harvest rate
B scaler: Ploverfishing) = 0.97
0.05 1 Ploverfished) = 1.00

0 Compensation ratio

e .

1975 AssumeflatUforps: [p to |[| Ubar 2003-2005

EGG/EGGo (B/Bo)
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Model Results:
Vulnerable Biomass
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Model Results: MSY

Yellowedge Grouper Gulf of Mexico

434574

Frequency

0 16 44 200 788 34301478 1596251906 799 389 194 65 38 32 9 3
1

500000 1000000 1500000

Maximum Sustainable Yield (gutted Ibs)

Yellowedge Grouper East Gulf of Mexico

608818

Frequency

4 83 342 2213557 43383709 426919851027 506 281 140 75 36 15 23 2 1
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Maximum Sustainable Yield (gutted Ihs)

Yellowedge Grouper West Gulf of Mexico

580060

Frequency

13 24 216 1242 7162 8762 1958 566 217 124 56 34
T
4e+05

Oe+00 2e+05 de+05 6e+05

Maximum Sustainable Yield (gutted Ihs)




Results: Umsy

Yellowedge Grouper Gulf of Mexico
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Exploitation at MSY

Yellowedge Grouper East Gulf of Mexico
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Exploitation at MSY
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Model Results:
Distribution MSY and Umsy

All data




Model Results:
Recruitment Anomalies

All data




Model Results: Goodyear’s Recruitment
Compensation Ratio

Yellowedge Grouper Gulf of Mexico

Mean 3" Quartile Maximum

Minimum  1stquartile  Median
1.64 27.92 46.68 49.16 69.24 101.00

Frequency

63833 65516 64690 63657 §1263
7597 4!
4ce7s puy 2775 43570 46700 44031 41146 36260 35532
26223 33530 3137
4125
T T 1

I I
0 20 40 60 100

Goodyear's Compensation ratio

Yellowedge Grouper East Gulf of Mexico
Minimum  1stquartile Median Mean 3 Quartile  Maximum

1.77 25.26 43.24 46.43 65.75 101.00

70704 70879
57708 ot B S0S02 ) 63463 60039 55008 5003

36963

47645
44089 40868 37352 34590 31779 29502 27451

Frequency

Goodyear's Compensation ratio

Yellowedge Grouper West Gulf of Mexico

Minimum  1stquartile Median Mean 3 Quartile  Maximum

1.58 31.23 50.67 52.22 72.73 101.00

54564 50460 59345 59384 58662 57503 55488 53309 51627
24789 47108 49001 46881 44889 42215 39853 37521 35750
16647
2109
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Model Results: Gulf of MeXicO g s ’1:
Current Stock Status '

Yellowedge Grouper Gulf of Mexico




Model Results:
Stock Status
by Region

Yellowedge East Grouper Gulf of Mexico

Overfishing

Ucurrentmsy

Overfished

SSBeurrent/SSBmsy

Yellowedge West Grouper Gulf of Mexico

Overfishing

UcurrentJmsy

Overfished
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Model Results:
Future Projections

Vul. B

B zcaler

0.05

Probability
population
crash = 0.11

Probability
population
crash = 0.11

Probability
population
crash = 0.06
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Yellowedge Grouper Summary
Gulf of Mexico i

Model Minimum 1st quartile Median Mean 3d Quartile Maximum
MSY* 242,504 731,041 783,730 786,155 837,743 1,550,044
umsy 0.01 0.08 0.08 0.08 0.09 0.11
Ucurrent 0.02 0.07 0.08 0.08 0.09 0.17
U2009/Umsy 0.24 0.83 0.98 0.99 1.14 3.49
recK (values >0) 1.64 44.04 91.10 1662 218.70 7.86 e+8
recK (values 0-101) 1.64 27.92 46.68 49.16 69.24 101.00
Biomass 2009* 5,584,215 9,872,134 11,329,365 11,933,422 13,280,423 51,477,072
SSB 2009* 4,466,490 8,719,136 10,136,684 10,723,104 12,034,832 48,059,965
SSB msy* 14,177,690 19,398,148 20,989,859 21,452,822 22,971,781 58,289,242
SSB2009/SSBmsy 0.23 0.43 0.49 0.50 0.56 1.29

*gutted pounds

Overfished = 99.56%, Overfishing = 45.79%
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Yellowedge Grouper Summary
East Gulf of MexXxico i

Model Minimum 1st quartile Median Mean 3d Quartile Maximum
MSY* 192,240 468,034 500,220 507,055 536,817 1,304,012
Umsy 0.01 0.06 0.07 0.07 0.08 0.09
Ucurrent 0.01 0.06 0.07 0.07 0.09 0.17
U2009/Umsy 0.17 0.85 1.04 1.05 1.23 3.61
recK (values > 0) 1.773 38.54 81.02 1041 204.2 3.48 e+8
recK (values 0 — 101) 1.77 25.26 43.24 46.43 65.75 101.00
Biomass 2009* 3,774,250 7,250,882 8,542,769 9,283,510 10,438,713 48,302,469
SSB 2009* 3,295,855 6,638,007 7,907,848 8,630,952 9,761,905 46,406,526
SSB msy* 10,970,018 14,594,356 15,868,607 16,410,935 17,579,365 5,469,577
SSB2009/SSBmsy 0.22 0.43 0.50 0.52 0.58 1.39

*gutted pounds

Overfished = 99.75%, Overfishing = 55.08%
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Yellowedge Grouper Summary
West Gulf of Mexico i

Model Minimum 1st quartile Median Mean 3d Quartile Maximum
MSY* 115,146 251,102 268,519 268,519 285,053 559,303
Umsy 0.02 0.09 0.10 0.10 0.11 0.13
Ucurrent 0.01 0.08 0.09 0.09 0.11 0.18
U2009/Umsy 0.18 0.83 0.96 0.98 1.10 3.14
recK (values > 0) 1.58 51.82 104.8 947 242.2 8.55 e+7
recK (values 0 — 101) 1.58 31.23 50.67 52.22 72.73 101.00
Biomass 2009* 1,614,859 2,782,187 3,115,079 3,231,922 3,538,360 26,785,714
SSB 2009* 1,200,176 2,279,541 2,592,593 2,705,026 2,991,623 24,096,120
SSB msy* 4,259,259 5,641,534 6,058,201 6,168,430 6,571,869 22,751,323
SSB2009/SSBmsy 0.20 0.38 0.43 0.44 0.49 1.39

*gutted pounds

Overfished = 99.99%, Overfishing = 41.98%
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