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 5 assumptions: 
 

1. Asymptotic growth, K and L∞ known & 
constant over time. 

2. No individual variability in growth. 
3. Constant & continuous recruitment over time. 
4. Mortality constant with age. 
5. Mortality constant over time  Population in 

equilibrium (mean length reflects mortality) 

Beverton-Holt mean length mortality estimator 
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Silk Snapper – Hook and Line – Code 610 – Puerto Rico 

Silk Snapper – Traps – Code 345 – Puerto Rico 

From SEDAR  
meeting 
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Silk Snapper 
Z = 1.12  0.31    in 2001.8 
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Detailed inspection of 
size composition over 

time 
 
 



1983 - 1988 



1989 - 1993 



1994 - 1998 



1999 - 2003 



2004 - 2008 



 Same signal found in 
all gear/area 

scenarios 
 
 



1983-2003 

2004-2008 

Traps – All Island 



1983-2003 

2004-2008 

Hook and Line – No WNW 

Note: dip before min size 



1983-2003 

2004-2008 

Hook and Line –WNW only 



Size-Composition 
relatively constant 

1983-2004 
 

Selection of Lc 



Silk Snapper - Traps and Hook and Line - All Puerto Rico
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Silk Snapper - Traps and Hook and Line - All Puerto Rico
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Silk Snapper - Traps and Hook and Line - All Puerto Rico
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Silk Snapper - Traps and Hook and Line - All Puerto Rico
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1983-2003 

2004-2008 

Hook and Line – WNW Only 
Minimum Size of 420 mm 



1983-2003 

Hook and Line – WNW Only 
Minimum Size of 420 mm 



Hook and Line + Traps 
All Island 

Minimum Size of 420 mm 



Applying Gedamke and Hoenig Method 
 

(Detecting changes in Mortality) 



Traps and Hook and Line - Lc = 420 mm - All Puerto Rico
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Traps and Hook and Line - Lc = 420 mm - All Puerto Rico
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Traps – All Puerto Rico – Lc = 420 



Hook and Line – WNW Only – Lc = 420 



Hook and Line – No WNW – Lc= 420 



Hook and Line and Traps - All PR – Lc = 420  



Traps and Hook and Line - Lc = 420 mm - All Puerto Rico
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Equilibrium Mortality Estimate 
Last 5 years – Lc = 420 



Beverton Holt Mortality Rate
Lc of 420 mm      
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Beverton Holt Mortality Rate
Lc of 420 mm      
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Pauly Chen & Jensen Jensen Ault 2008
Hoenig (water temp) Watanabe (tmat) (K) (Age Max) 

(max. age 20) (26.5 C) (adult M) (8 yrs) (0.1) (9 yrs)

0.21 0.16 0.16 0.21 0.15 0.33

Natural Mortality Estimates 
Results similar for available growth parameters (Linf = 730, K= 0.09 and Linf = 757, K = 0.1) 

Mean of 0.2 yr-1 

  



Beverton Holt Mortality Rate
Lc of 420 mm      
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Beverton Holt Mortality Rate
Lc of 420 mm      
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Mean of M=0.2  

Mean lengths over time - Lc = 420 – Hook/Line and Traps 



Range given estimates of M 

Mean lengths over time - Lc = 420 – Hook/Line and Traps 



Mean
GEAR1 GEAR2 AREA N lc Length uclm lclm K Linf BH - Z uclm bh-z lclm bhz

Hook and Line NO_WNW 308 420 465 472 458 0.09 730 0.53 0.45 0.65

Hook and Line NO_WNW 308 420 465 472 458 0.1 757 0.65 0.55 0.79

Hook and Line WNW 510 420 465 470 460 0.09 730 0.53 0.47 0.61

Hook and Line WNW 510 420 465 470 460 0.1 757 0.65 0.57 0.75

Hook and Line Traps ALL PR 904 420 464 468 460 0.09 730 0.54 0.49 0.60

Hook and Line Traps ALL PR 904 420 464 468 460 0.1 757 0.66 0.60 0.73

Traps ALL PR 86 420 460 471 449 0.09 730 0.61 0.46 0.89

Traps ALL PR 86 420 460 471 449 0.1 757 0.75 0.56 1.08

Hook and Line Only 
Range of Z estimates from Mean Length   =  0.53   0.66   

Range from Confidence intervals  =  0.45  0.79 

Results of Base Case Scenario (Lc = 420) 
Mean Lengths Generated from all measured fish >= 2004  



Sensitivity Analysis  
(selection of Lc, growth parameters, and 

uncertainty in Mean Lengths (95% CI’s used) 



All Scenario's investigated - (Lc = 400, 410, 420, 430)
Trap- All Island;  Hook and Line- WNW, Not-WNW;  Hook and Line and Trap - all island

Linf=757, K=0.1
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All Scenario's investigated - (Lc = 400, 410, 420, 430)
Trap- All Island;  Hook and Line- WNW, Not-WNW;  Hook and Line and Trap - all island

Linf=730, K=0.09
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Conclusions    
 
• Change in size-composition of TIP data resulted from the minimum 

size regulation.  Most fish (>90%) were still below the 16” min size and 
could not be used in length based time series analysis (i.e. lower 
sample sizes for entire time series)  

  - Note: effect of management measures on fishery-dependent data 
  - Minimum size regulation not appropriate for this fishery 
  - DNER move to a closed season is likely to be more effective 

 
• The size-composition appears to have changed little from 1983 to 2002, 

implying that this historic level of F might not had a significant impact 
on the stock and may have been sustainable.  
 

• The revised analyses suggests that the current F is higher than the 
F=M proxy for Fmsy, however lower sample sizes results in considerable 
uncertainty and inability to provide a defensible current status 
determination or Fcur/Fmsy scalar.  
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