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1a. Fishery Inputs1a. Fishery Inputs

Catch Series (1950Catch Series (1950--2005):2005):
Commercial LinesCommercial Lines
Commercial GillnetsCommercial Gillnets
Commercial Bottom Commercial Bottom LonglinesLonglines
Commercial Bottom Commercial Bottom LonglineLongline discardsdiscards
RecreationalRecreational
Shrimp Fishery discardShrimp Fishery discard



Catches Catches -- DWDW
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Catches Catches –– AW revisedAW revised
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Catches Catches –– AW revisedAW revised

0.00

0.20

0.40

0.60

0.80

1.00

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

Com-BLL Com-GN Com-L BLL-Dis Rec Shrimp



Revised Catches Revised Catches -- ShrimpShrimp
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Revised Catches Revised Catches -- BLLBLL
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Revised Catches Revised Catches –– BLL discardsBLL discards
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Revised Catches Revised Catches -- LinesLines
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Revised Catches Revised Catches -- GNGN
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Selectivity Selectivity -- CatchCatch
Selectivity
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1a. Fishery Inputs1a. Fishery Inputs

Indices of Abundance:Indices of Abundance:
BLLOP, NMFSBLLOP, NMFS--LLLL--SESE
VAVA--LL, SCDNR, UNCLL, SCDNR, UNC
PCPC--LL, PCLL, PC--GN.jGN.j, SEAMAP, SEAMAP--SA, Texas, SCSA, Texas, SC--GN, GN, 
SEAMAPSEAMAP--GOMGOM--ES, SEAMAPES, SEAMAP--GOMGOM--EF, MMLEF, MML--GN.jGN.j
GNOPGNOP
PCPC--GN.aGN.a, MML, MML--GN.aGN.a



INDICESINDICES

Base Indices for Atlantic Sharpnose
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Selectivity Selectivity -- IndicesIndices

Selectivity
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Biological Inputs Biological Inputs –– DW valuesDW values

PupPup--production: 4.1 pups/femaleproduction: 4.1 pups/female
Natural Mortality:  0.24 Natural Mortality:  0.24 0.360.36**

PupPup--Survival:  Survival:  LN(medianLN(median=0.70, CV=0.3)=0.70, CV=0.3)
Maturity: ~ (between ages 2 and 3)Maturity: ~ (between ages 2 and 3)
Steepness: ~ 0.3           Steepness: ~ 0.3           
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** M alternativesM alternatives

Base model used Base model used 
max(Survivalmax(Survival estimates)estimates)

Resulting steepness=0.43Resulting steepness=0.43

Alternative using Alternative using 
min(Survivalmin(Survival estimates)estimates)

Resulting steepness=0.13 Resulting steepness=0.13 
UntenableUntenable

0.840.2412
0.840.2511
0.840.2610
0.840.279
0.840.278
0.840.297
0.840.306
0.840.315
0.840.314
0.840.333
0.840.342
0.900.361

min(S)
Base

max(S)Age



άά vs. Steepness (h)vs. Steepness (h)
h can be defined in terms of h can be defined in terms of άά ::

h =  h =  άά
άά+4+4

Notation (Notation (Myers et al. 1999Myers et al. 1999):):

άά = maximum lifetime reproductive rate= maximum lifetime reproductive rate
= = ((slope at originslope at origin) x (virgin ) x (virgin spawnersspawners per recruit)per recruit)

= = bbφφ00 = = pup.survivalpup.survival x x φφ00 , where, where

φφ00 = = ∑∑ fecfecageagematmatageage ∏∏ ee--MMii



Maturity at ageMaturity at age
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StateState--space Agespace Age--structured Production structured Production 
modelmodel
ages 1ages 1--12 modeled, age 12 is a plus group12 modeled, age 12 is a plus group
Recruitment at age 1Recruitment at age 1
BevertonBeverton--Holt stock recruit functionHolt stock recruit function

2. Model Description2. Model Description



2. Model Description2. Model Description
Time series split into Time series split into historic (1950historic (1950--1971)1971) and and 
modern (1972modern (1972--2005)2005) period period 
Estimated catch series begin in 1972 (shrimp Estimated catch series begin in 1972 (shrimp 
bycatchbycatch); earliest index (SEAMAP) begins in 1972); earliest index (SEAMAP) begins in 1972
Historic Catches followed AW revisions for each Historic Catches followed AW revisions for each 
seriesseries
Historic catches were imputed for each series back Historic catches were imputed for each series back 
to 1950; these were to 1950; these were downweighteddownweighted by by ½½ relative relative 
to estimated catchesto estimated catches



Base Model ResultsBase Model Results
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Comm-BLL
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Rec
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PC-LL Index
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BLLOP Index
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SC-GN Index
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SEAMAP-GOM-EF Index
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Model UncertaintyModel Uncertainty

Likelihood profiling option in AD Model Likelihood profiling option in AD Model 
BuilderBuilder
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Sensitivity RunsSensitivity Runs

S1 : base inputs with inverse CV weightsS1 : base inputs with inverse CV weights
S2 : separate assessment for Gulf and S2 : separate assessment for Gulf and 
Atlantic (assumes 2 stocks)Atlantic (assumes 2 stocks)
S3 : using base S3 : using base andand sensitivity indicessensitivity indices
S4 : Split SEAMAP into 2 separate indicesS4 : Split SEAMAP into 2 separate indices



Sensitivity ResultsSensitivity Results

S1 : base inputs with inverse CV weightsS1 : base inputs with inverse CV weights
S2 : separate assessment for Gulf and S2 : separate assessment for Gulf and 
Atlantic (assumes 2 stocks)Atlantic (assumes 2 stocks)
S3 : using base S3 : using base andand sensitivity indicessensitivity indices
S4 : Split SEAMAP into 2 separate indicesS4 : Split SEAMAP into 2 separate indices

= converged

= no convergence



Gulf + Atlantic LandingsGulf + Atlantic Landings
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Gulf + Atlantic LandingsGulf + Atlantic Landings
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S2: Gulf IndicesS2: Gulf Indices
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S2: Atlantic IndicesS2: Atlantic Indices
Atlantic Indices for Sharpnose
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Sensitivity Indices for Atlantic Sharpnose
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--0.42--0.43--0.42--0.41steepness

--2.88--3.03--2.85--2.84alpha

0.280.770.160.810.280.760.280.75Pup-survival

0.363.13E+060.161.91E+060.353.29E+060.363.11E+06R0

0.290.490.260.400.270.510.310.48B2005/B0

0.310.570.680.470.290.590.320.56SSF2005/SSF0

--6.11E+06--3.12E+06--6.59E+06--5.96E+06N2005

0.656.72E+060.293.33E+060.617.30E+060.666.53E+06SSF2005

0.780.130.230.200.760.120.790.14F2005

--4.47E+06--2.65E+06--4.69E+06--4.45E+06NMSY

--4.43E+06--2.63E+06--4.67E+06--4.43E+06SSFMSY

--0.19--0.25--0.19--0.19FMSY

0.110.590.110.580.110.600.110.60SPRMSY

--1.24E+06--8.60E+05--1.28E+06--1.21E+06MSY

--1.37--1.18--1.41--1.34N2005/NMSY

0.780.710.780.810.760.660.790.74F2005/FMSY

0.441.520.451.260.421.560.451.47SSF2005/SSFMSY

CVEstimateCVEstimateCVEstimateCVEstimateParameter
S4S2S1Base

Seamap
Split

Gulf 
Stock

Inverse 
CV

AW 
Catches



Atlantic Atlantic SharpnoseSharpnose ConclusionsConclusions

Not Not overfishedoverfished
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Extra slidesExtra slides
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Beverton-Holt
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RW RequestsRW Requests

1.1. LogLog--scale fits, Logscale fits, Log--scale residualsscale residuals
2.2. Run with CRun with CVARVAR=I=IVARVAR



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



LogLog--scale residuals, fits (BASE)scale residuals, fits (BASE)



--0.42--0.41steepness

--2.85--2.84alpha

0.280.760.280.75Pup-survival

0.353.29E+060.363.11E+06R0

0.270.510.310.48B2005/B0

0.290.590.320.56SSF2005/SSF0

--6.59E+06--5.96E+06N2005

0.617.30E+060.666.53E+06SSF2005

0.760.120.790.14F2005

--4.69E+06--4.45E+06NMSY

--4.67E+06--4.43E+06SSFMSY

--0.19--0.19FMSY

0.110.60.110.6SPRMSY

--1.28E+06--1.21E+06MSY

--1.41--1.34N2005/NMSY

0.760.660.790.74F2005/FMSY

0.421.560.451.47SSF2005/SSFMSY

CVEstimateCVEstimateParameter
Cvar = IvarBase



Base model Cvar = Ivar



Base model Cvar = Ivar



Base model Cvar = Ivar


