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Background 

At the March 2014 Small Pelagics Working Group meeting it was agreed that the most appropriate way-

forward in terms of management of the sardine and anchovy pelagic fishery would be to finalise an 

Operational Management Procedure (OMP) as soon as possible, based on an extension to Interim OMP-

13 v3.  The development of a new OMP would then be brought forward from the routine 4-5 year 

timeframe for updates, to begin likely early 2015 based on data up to the end of 2014. 

 

Interim OMP-13 v3 (de Moor and Butterworth 2013a), used to set the directed sardine TAC and initial 

anchovy TAC and sardine TAB for 2014, differed from Interim OMP-13 v2 (de Moor and Butterworth 

2013b) in only one respect: the provision for a conservative lower initial directed sardine TAC for the 

range of November hydroacoustic survey estimates of sardine biomass from 300 000t (below which 

Exceptional Circumstances would be declared) and 600 000t (Figure 1). 

 

Rules for mid-year increase in directed sardine TAC 

If Exceptional Circumstances are declared, the Harvest Control Rule is such that given the calculated 

directed >14cm sardine TAC (TAC#), only half of this is recommended as an initial TAC (TACinit= 

0.5TAC#).  The increase in TACinit recommended after the recruit survey can range from 0-120% of 

TACinit, dependent on the survey estimate of sardine recruitment, so that the final TAC can range from 

50-110% of the TAC# value calculated originally (Figure 2). 

 

The new provision in Interim OMP-13 v3 moves linearly from this recommendation of 50% of the TAC# 

as an initial TAC (TACinit) at a survey estimate of 300 000t (with a potential increase during the year), to 

the recommendation of 100% TAC# as an initial TAC (TACinit) at a survey estimate of 600 000t (Figure 

1).  Thus for a November survey biomass estimate of 600 000t and above, TAC# as recommended by 

Interim OMP-13 v3 at the start of the year is final and for the full calendar year, with no mid-season 

increase. 

 

No rule upon which to base the potential mid-year increase in the directed sardine TAC, under the 

circumstances that the survey estimate of biomass is between 300 and 600 000t, was agreed for Interim 

OMP-13 v3.  Instead, a new OMP was expected to be agreed before the May 2014 survey by which time 
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such a rule might have been required.  This document provides some alternative rules upon which to base 

the mid-year increase in the directed sardine TAC. 

 

Alternative rules 

i) Candidate MP-14.1: A similar rule as applied under Exceptional Circumstances is used.  

Thus the final TAC can range from that which was set initially (between 50-100% of TAC#, 

dependent on the survey estimate of November 1+ biomass) to 110% of TAC#, dependent on 

the survey estimate of recruitment, obs

y
N .  The increase is dependent on TACinit, consistent 

with the rule applied under Exceptional Circumstances (as shown in Figure 2).  However, 

because TACinit can be greater than 50%, this rule can result in a final TAC greater than 

110% TAC#.  Thus the final TAC is capped at 110% of TAC#. 
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Here 
crit

R  denotes the survey estimate of recruitment above which the maximum increase in 

the TAC is awarded, and is calculated such that the final TAC is the same as TAC# when the 

observed recruitment from the May survey is average. 

ii) Candidate MP-14.2: A similar rule as applied under Exceptional Circumstances is used.  

Thus the final TAC can range from that which was set initially (between 50-100% of TAC#, 

dependent on the survey estimate of November 1+ biomass) to 110% of TAC#, dependent on 

the survey estimate of recruitment (Figure 3).  The increase is dependent on the portion of 

the original TAC not awarded (i.e. 1.1xTAC# - TACinit) and thus the maximum of 110% 

TAC# is never exceeded. 
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Results 

Table 1 shows the key performance statistics for Interim OMP-13 v2 and the two Candidate MPs 

compared to a no catch scenario, assuming a single sardine stock hypothesis.  The values of the key 

control parameters used in Interim OMP-13 v3 ( 090.0=β and 871.0=α ) were set to those used to tune 

Interim OMP-13 v2 to 21.0<
S

risk  and 25.0<
A

risk  (de Moor and Butterworth 2013a).  This sardine 

risk level was chosen by trying to match the “leftward shift” of the final projected sardine 1+ distribution 

under OMP-13 : a no catch scenario to that of OMP-08 (de Moor and Butterworth 2012a,b).  Given 

changes to key assumptions in the baseline operating model, the anchovy risk level was chosen via 

discussion through trade-off between different risk levels (de Moor and Butterworth 2013c).  
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The initial and final directed sardine TACs resulting from a range of November survey estimates of 

abundance between 300 and 600 000t and a range of May survey estimates of recruitment are given in 

Table 2. 

 

As discussed by de Moor and Butterworth (2013e), updates to the operating models resulted in changes 

to the calculated risks to the resources for the same control parameter values.  Interim OMP-13 v2 and 

Candidate MP-14.2 have therefore been retuned to maintain a similar level of depletion (“leftward shift”) 

in the sardine single stock resource as implied when agreeing OMP-08.  In order to achieve this, a 

sardine risk level of 0.21 is again used (Table 3).  Results are shown for a range of anchovy risk levels 

(Tables 3 and 4). 

 

Table 5 shows the key performance statistics for Interim OMP-13 v2 and the two Candidate MPs 

compared to the no catch scenario, assuming a two mixing stock hypothesis.  Key performance statistics 

are also given in Tables 5 and 6 for alternative control parameters for Interim OMP-13 v2 and Candidate 

MP14.2 corresponding to those in Table 4.   
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Table 2.  The Original, Initial and Final directed sardine TACs (rounded to nearest thousand) 

for 2014 (i.e. constraints take into account the 2013 directed sardine TAC) under candidate MPs 

14.1 and 14.2 with the control parameter 090.0=β , for a range of November survey estimates 

of abundance between 300 and 600 000t and for a range of May estimates of recruitment (in 

billions). 

Bobs Robs 
Original 

TAC 
Initial TAC 

Final TAC 

CMP-14.1 CMP-14.2 

300 000t 

5 90 000t 45 000t 61 000t 61 000t 

10 90 000t 45 000t 78 000t 78 000t 

13.74 90 000t 45 000t 90 000t 90 000t 

≥ =
crit

R 16.48 90 000t 45 000t 99 000t 99 000t 

400 000t 

5 90 000t 60 000t 82 000t 72 000t 

10 90 000t 60 000t 99 000t 84 000t 

13.74 90 000t 60 000t 99 000t 93 000t 

≥ =
crit

R 16.48 90 000t 60 000t 99 000t 99 000t 

500 000t 

5 90 000t 75 000t 99 000t 82 000t 

10 90 000t 75 000t 99 000t 90 000t 

13.74 90 000t 75 000t 99 000t 95 000t 

≥ =
crit

R 16.48 90 000t 75 000t 99 000t 99 000t 

600 000t 

5 90 000t 90 000t 99 000t 93 000t 

10 90 000t 90 000t 99 000t 95 000t 

13.74 90 000t 90 000t 99 000t 98 000t 

≥ =
crit

R 16.48 90 000t 90 000t 99 000t 99 000t 
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Figure 1. The Harvest Control Rule for directed ≥14cm sardine TAC in 2014 under Interim OMP-13 v2 

and Interim OMP-13 v3.  The initial sardine TAC awarded at the beginning of the year under Interim 

OMP-13 v2 and Interim OMP-13 v3 are also plotted. 

 

 
Figure 2. The proportion of the initial directed sardine TAC (TACinit) that is awarded as a final directed 

sardine TAC in the mid-year revision when sardine Exceptional Circumstances are declared.  As 

TACinit=0.5TAC#, the final TAC can be a maximum of 110% of TAC# if recruitment is above average.  

The historic (May 1984 – 2011) average observed May sardine recruitment is 13.74 billion recruits.  For 

Interim OMP-13 v3, 48.16=critR  billion, such that the mid-year revision is the same as the initial TAC 

when observed recruitment from the May survey is average. 
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Figure 3. The proportion of the original directed sardine TAC (TAC#) that is awarded as a final directed 

sardine TAC in the mid-year revision under Candidate MP-14.2 when the survey estimate of sardine 

biomass is between 300 and 600 000t.  The final TAC can be a maximum of 110% of TAC#.  The 

historic (May 1984 – 2011) average observed May sardine recruitment is 13.74 billion recruits.  For 

Interim OMP-13 v3, 48.16=critR  billion, such that the mid-year revision is the same as the initial TAC 

when observed recruitment from the May survey is average. 
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Figure 4. Trade-off curves for Interim OMP-13 ( 21.0<
S

risk , 20.0<
A

risk ), Interim OMP-13v2 (

21.0<
s

risk , 25.0<
A

risk ) and CMP-14.2 ( 21.0<
s

risk ) with different anchovy risk levels. The lower 

figure covers a smaller range on both axes to allow easier comparison of the corner points.  The corner 

points of the CMP-14.2 curves chosen for Table 3 are shown by the dots, while the open diamond 

corresponds to 090.0=β  and 726.0=α  for 30.0<
A

risk , 25.0<
A

risk  and 20.0<
A

risk . 
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