


The 2016 estimates of biomass (B/BMSY=0.99)  and fishing mortality 
(F/FMSY=0.51) were adjusted using Mohn’s rho, to account for the 
retrospective pattern of overestimating biomass and underestimating 
fishing mortality; these adjustments were judged to be the best 
measure of stock size and fishing mortality and are the ratios reported 
in support of  stock status (they are more  conservative estimates).  
Stock is in a second rebuilding plan because it did not rebuild under 
the first rebuilding plan.





Overfishing status is based on catch/overfishing 
limit (OFL), but this plot uses the estimated fishing 
mortality rate (F) compared to FMSY from the most 
recent stock assessment. 
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Overfishing status is based on catch/overfishing 
limit (OFL), but this plot uses the estimated fishing 
mortality rate (F) compared to FMSY from the most 
recent stock assessment. 



This stock was in a 10-year 
rebuilding plan from 2003-
2012.  Rebuilding measures 
continued through 2013-2015, 
and a new rebuilding plan was 
implemented in 2016.  



The most recent benchmark assessment included new and updated 
data that improved key life-history information, including natural 
mortality and productivity. This new model and information 
considerably changed the population dynamics of this stock, as well 
as, estimated spawning stock size and reference points used to 
determine overfished and rebuilt status. 

Overfishing status is based on 
catch/overfishing limit (OFL), 
but this plot uses the 
estimated fishing mortality 
rate (F) compared to FMSY
from the most recent stock 
assessment. 





Overfishing status is based on catch/overfishing 
limit (OFL).  The estimated fishing mortality rate 
(F) compared to FMSY is from the most recent 
stock assessment. 



Bmsy proxy is in kg/tow. 
Overfishing occurs if 
there is greater than a 
30% decrease in the 3-
year moving average.  A 
ratio < 1 represents a 
stock that is not subject 
to overfishing.



The 3-year geometric mean of fishing mortality for years 
2010-2012 was compared to FMSY to determine 
overfishing status since this is regarded as a more 
accurate measure of overfishing.  The 3-year geometric 
mean F/FMSY=0.59. 



The 2016 estimates of biomass (B/BMSY=0.69) and fishing mortality 
(F/FMSY=0.36) were adjusted using Mohn’s rho, to account for the 
retrospective pattern of overestimating biomass and underestimating 
fishing mortality; these adjustments were judged to be the best 
measure of stock size and fishing mortality and are the ratios reported 
in support of  stock status (they are more  conservative estimates). 
BMSY proxy is in kg/tow.  Rebuilding measures have been extended 
beyond 2014. 



Overfishing status is based on catch/overfishing 
limit (OFL), but this plot uses the estimated 
fishing mortality rate (F) compared to FMSY from 
the most recent stock assessment. 
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