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Introduction

Exceptional Circumstances have been declared for both sardine and anchovy (e.g. Coetzee 2018, de Moor 2020). As a result,
OMP-18 (de Moor 2018), the Operational Management Procedure (OMP) which was to be used to recommend Total
Allowable Catches (TACs) and Total Allowable Bycatches (TABs) for sardine Sardinops sagax and anchovy Engraulis
encrasicolus in South African waters was set aside and TACs and TABs have recently been set using ad-hoc methods based

on short-term projections for these resources.

A revised OMP has now been developed for anchovy only (e.g. de Moor 2021a,b) using an Operating Model conditioned
on updated data (de Moor 2021c). This document details OMP-18rev, the OMP to be used to recommend anchovy TACs in
South African waters from 2022 and until such time as a new joint sardine-anchovy OMP is agreed (likely in one to two

years’ time).

Important Changes from OMP-18
In terms of the anchovy Harvest Control Rule (HCR) only, the differences between OMP-18 and OMP-18rev (Table 1) include
a change in the key control parameter a, and an increase in the Critical Biomass Threshold from 600 to 685 thousand tons,

as a consequence of the lower anchovy biomass and lower productivity estimated.

Risk
Risk for the anchovy population has been defined as:

Risk,: the probability of the anchovy spawner biomass being below that of the 19962 level over the projection period.
The acceptable level of risk (i.e. acceptable probability) changes from one management procedure to the next, given
changes in the perceived level of productivity of a resource resulting from the inclusion of revised and new data when
conditioning the underlying operating models. An objective method to determine the acceptable level of risk was not
available, and thus the control parameters were selected by trading-off performance statistics, in particular, risk and initial
anchovy TAC. Risk, under OMP-18rev is estimated to be 0.161, compared to a risk of 0.03 under a no future catch scenario

(Table 3).

* MARAM (Marine Resource Assessment and Management Group), Department of Mathematics and Applied Mathematics, University
of Cape Town, Rondebosch, 7701, South Africa.
! See Appendix B for procedures for deviating from this OMP.
21996 is the lowest historical year for the baseline anchovy Operating Model.
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Summary

The Harvest Control Rules of OMP-18rev are fully described in Appendix A, while Table 1 lists the control parameters, with
comparisons to the anchovy part of previous OMPs. Table 2 lists the data required for input to OMP-18rev. Table 3 lists
some key summary performance statistics under OMP-18rev. Figures 1 and 2 show the simulated future distributions of
total and spawning biomass, respectively. Figure 3 shows the simulated future directed anchovy catches. While OMPs are
typically updated every 4-5 years, Appendix B describes the agreed procedures for deviating from the recommended OMP
TACs and for initiating an earlier-than-intended OMP review. Appendix C gives the ranges of survey indices simulated during

the development of this OMP that can be compared with future observations from the fishery.
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Table 1. Definitions of the control parameters and constraints used in the OMP-14 (de Moor and Butterworth 2014),0MP-

18 (de Moor 2018) and OMP-18rev Harvest Control Rules. All mass-related quantities are given in thousands of tons.

Definition OMP-14  OMP-18 OMP-
18rev
a Directed anchovy catch control parameter 0.871 1.16 0.85
1) Scale-down factor applied to initial anchovy TAC to provide a buffer 0.85 0.85 0.85
against possible poor recruitment
P Weighting given to recruitment survey compared to November survey 0.7 0.7 0.7
in setting anchovy TAC
q Constant reflecting average annual TAC under OMP-99 ifa = 1 300 300 300
Bioy Historical average 1984 to 1999 November survey estimate of anchovy 1380 1380 1380
total biomass
N Average of 1985 to 1999 May survey estimated anchovy recruitment, 217 222 222
back-calculated to 1 November of the previous year billion billion billion
chpr Stable anchovy TAC 120 120 120
CA vtac Maximum total anchovy TAC 450 350 350
Chler Two-tier threshold for anchovy TAC 330 330 330
Chhxdn Maximum proportion by which anchovy TAC can be reduced annually 0.25 0.25 0.25
B4, November survey estimated biomass threshold below which Critical 600 600 685
Biomass metarules are invoked for anchovy
A4 Linear smoothing is introduced below BZ.;; + A4 before anchovy 100 100 100
Critical Biomass metarules are applied (to ensure continuity)
x4 The proportion of B4, below which the metarule sets the anchovy TAC 0.25 0.25 0.25
to zero
NA The survey estimate of anchovy recruitment, N;bS'A, back-calculated to Eqn
y-10 1 November y — 1 by taking natural and fishing mortality into account OMP.6
BA Total projected survey estimate of anchovy biomass in November of Eqn
y:proj yeary OMP.10
A Multiplicative bias associated with the November survey of anchovy N/A
ky . . S 0.633 0.878
total biomass (median of posterior distribution used)
4 Multiplicative bias associated with the recruit survey of anchovy N/A
kf . . e 0.525 0.737
recruitment (median of posterior distribution used)
wi Average historical anchovy weight-at-age 1 in November (in gm) 10.689 10.788 10.117
wi Average historical anchovy weight-at-age 2 in November (in gm) 13.671 14.526 14.281
wé Average historical catch weight-at-age 0 (in gm) 4.847 5.484 5.084
wi. Average historical catch weight-at-age 1 (in gm) 10.983 12.702 12.199

Table 2. Definitions of the data required in the Harvest Control Rule formulae for OMP-18rev.

Definition OMP-18rev
B;fi'/‘ November survey estimate of anchovy total biomass in year y — 1 (in thousands of From survey
tons)
N;bS'A May survey estimate of anchovy recruitment in year y (in billions) From survey
ty Day of commencement of recruitment survey in year y (time in months after 1 May) From survey
C;“l Anchovy catch at age 13 from 1 November of year y — 1 to the day before the From commercial
commencement of the recruitment survey (in billions) catches
C;‘_Obs Anchovy catch at age 07 from 1 November of year y — 1 to the day before the From commercial
commencement of the recruitment survey (in billions) catches

3 Monthly cut-off lengths are used to split the anchovy catch into age 0 and age 1. The monthly cut-off lengths for November to March
are given in de Moor et al. (2012), while the monthly cut-off lengths for April, May and June (if needed) are dependent on the recruit
cut-off length used for the recruit survey in year y.
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Table 3. Key summary performance statistics for OMP-18rev. Where appropriate, medians and 95% probability intervals are

provided, and for some statistics the means are provided additionally and shown in bold. All biomasses are given in thousands of

tons.
No Catch OMP-18rev
a - 0.85
Risk statistics Risk, 0.030 0.161
B3P 2920 2344 [654,7178] 1946 1296 [221,5962]
B3V /BsP 1.9[0.4,8.7] 1.0[0.1,6.6]
BYA /BEA 5.0[1.4,15.7) 2.7[0.5,12.6]
B4 /A 0.7[0.2,2.0 0.4[0.1,1.6
Biomass statistics Z°4s°/AK [0.2,2.0 [0.,1.6)
Br 816 [263,1742] 368 [90,1116]
;ﬁ: /31‘;’;; 1.65 [0.55,4.06] 0.76 [0.19,2.49]
BEA /KA 0.25[0.07,0.50] 0.12 [0.02,0.33]
c4 001[0,0] 271 350 [9,350]
Med C* 01[0,0] 343 [61,350]
Catch statistics CAL* 01[0,0] 349 [6,350]
MAVA's - 0.14 [0.00,0.81]
p(ByoYs < B4, B, < B, /k#) 0.05 0.20
Critical Bi p(Bjobs < Bmt,B > B4 /ki) 0.02 0.03
p(BA""S > Bmt, mt/kN) 0.92 0.74
Avg # years Bj°PS < Bg‘;lt consecutively - 2.4yrs
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Figure 1. The median (solid lines) and 80%, 90% and 95% probability intervals (shown by progressively lighter shading) of historical
and projected future anchovy biomass under OMP-18rev (grey) compared to a no future catch scenario (blue) under the base case
Operating Model. The first five individual trajectories are shown as example coloured ‘worm plots’ to illustrate typical future inter-

annual variability.

4 Catch statistics calculated over 2022 to 2024 only.
5 Median and 90%ile of AAV,* = |C;** — ¢ | /C))

I
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Figure 2. The median (solid lines) and 80%, 90% and 95% probability intervals (shown by progressively lighter shading) of historical
and projected future anchovy spawning biomass under OMP-18rev (grey) compared to under a no future catch scenario (blue)
under the base case Operating Model. The median and 90% probability interval of the anchovy risk threshold of the 1996 spawning
biomass is also shown (red). The first five individual trajectories are shown as example coloured ‘worm plots’ to illustrate typical

future inter-annual variability.
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Figure 3. Median (black line) and 80%, 90% and 95% probability intervals (shown by progressively lighter shading) of simulated
future annual anchovy catches under OMP-18rev, compared to historical annual catches. The first five individual trajectories are

additionally plotted to illustrate typical future inter-annual variability.
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Appendix A: OMP-18rev Harvest Control Rules

In this Appendix, catches-at-age are given in numbers of fish (in billions), whereas the Total Allowable Catches (TACs) are
given in thousands of tons. Anchovy TACs are set at the start of the year and revised during the year after the recruit

survey. All parameters are defined in Tables 1 and 2.

Initial anchovy TAC (January)

The initial directed anchovy TAC is based on how the most recent November survey estimate of biomass relates to the
historical average between 1984 and 1999. In the absence of further information, which will become available after the
May recruitment survey, this initial TAC assumes the forthcoming recruitment (which will form the bulk of the catch) will
be the historical average. A ‘scale-down’ factor, 8, is therefore introduced to provide a buffer against possible poor
recruitment. The anchovy TAC is subject to constraints of a stable and maximum value and subject to a maximum

percentage decrease from the previous year’s TAC or the two-tier threshold.

BOESA

Initial directed anchovy TAC: TAC;,“‘l-m-t = adq (p +(1-p EyAl ) (OMP.1)
Nov

max{(1 — cmran) TACL1; Chintac} < TAC) e < Chxtac  if TACY; < cfier

subject to:
A A | LA A A P A A
max{(l - medn)ctier' Cmntac} < TACy,init < Cmxtac lf TACy—I > Ctier

(OMP.2)

To maintain continuity in the initial anchovy TAC as the Critical Biomass threshold (see below), Bfm, is approached from
above, in cases where the TAC is constrained by a maximum decrease from the previous year’s TAC (OMP.2), or the output
of (OMP.1) is greater than c4,, at B;I_’i'A = B2, the following linear smoothing is applied.

A obs,A A A.
If Bcrit =< By—l < Bcrit + A%

A By2 1" —Biic\ By Bl Ar
TACS e = |1 — A Cstor + BV TAC; (OMP.3)

where cZ,, is the TAC output from equation (OMP.8) when B)‘,’fsl’A = B2, while TAC;" is the value output from equation

(OMP.2) when By®$* = B4, + A%,

Final anchovy TAC (June)

The anchovy TAC midyear revision is based on the most recent November and now also recruit survey estimates of
abundance. As the estimate of recruitment is now available, the ‘scale-down’ factor, §, is no longer required to set the

anchovy TAC. The additional constraints include ensuring that the revised anchovy TAC is not less than the initial anchovy

TAC.
NA Bobs,A
Revised anchovy TAC: TAC) = aq|p27°+ (1 —p) 2 (OMP.4)
Ng BNov
max{TAC2, ..; (1 —cA . )TACZ ; ch <TACY <A if TAC, < cA
subject to: { y,init mxdn y-1 mntac} y mxtac f y—-1 tier (OMP.S)

A . A A | LA A A : A A
max{TACy,init' (1 - medn)ctier' Cmntac} < TACy < Cmxtac lf TACy—l > Ctier
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The anchovy TAC equations require that N;,’bs'A, the recruitment numbers estimated in the survey, be back-calculated to
November of the previous year, assuming a fixed value of 1.2 year? for M]-A. The back-calculated recruitment numbers are
calculated as follows:

N;l—l_o — (N;bS,AetyX1.2/12 + C;l’Obs)e6><1.2/12 (OMPG)

As for the initial TAC, continuity in the revised anchovy TAC as the Critical Biomass threshold is approached from above and
below, is maintained by applying the following linear smoothing.

If BA <B;1 < BA. + A4

crit = ,proj = Pecrit
A A A A
B i—Biric B i—Birit
rACs = (1 - 2oL of 4 (el pacy (OMP.7)

A

where c4,,6 is the TAC output from equation (OMP.13) when B ;
stbl y.proj

= B2.,, while TACJ‘,‘" is the value output from
equation (OMP.5) when By ,.,; = B4 + A%, and B} ..., is defined by equation (OMP.10).

Critical Biomass Metarule

Initial Anchovy TAC

If B;,’fsl"q < B2, then Critical Biomass metarules apply for the initial anchovy TAC:

{ OE?A
0 if 27— <x*
crit
s obs,A 2
Initial TAC: TAC) inie = BBy; A obsd (OMP.8)
chp |~ | ifxt<G-<1

crit

The metarule allows for the TAC to be set to zero if the survey estimated anchovy biomass falls below x4 of the threshold
BA

crit*

Final Anchovy TAC
The results of the most recent November and recruit surveys are projected forward, taking natural and anticipated fishing
mortality into account, in order to provide a proxy (B)’f,pmj) for the forthcoming November survey, and hence have a basis
for invoking the Critical Biomass metarule, if necessary. Defining TAC}’,*” as the value output from equation (OMP.5) for
BY** and NjL 4 o:

A projected survey estimate of anchovy biomass consisting of recruits from year y, B;‘_pmjo, is calculated as follows:

NObSA  [TacAr T aBA-wA CA

A y 1cCya —(6—- . _
B} yrojo = kit X max {0;( ykﬁ - [ s e CyA_Obs]) e~ (6-ty)x1 2/12wf‘}. (OMP.9)
The total projected survey estimate of anchovy biomass, B)’f‘proj, is thus:

a BOb‘i’A a

—_ LA Zy-1 —5x12/12 A —7x1.2/12= A
By proj = kit <We x12/12 Cy‘1> e 722 HA 4+ B rojo (OMP.10)
The recruit survey result in year y (in numbers) that would be sufficient to yield a B;“pmj value of exactly Bfﬂ-t is calculated
as follows:
A _(pA _pA All A_+-A A
[B& it~ (BYpros=Bywrojo)l (6-t,)x12/12 , TACH"+TaBA-whc), 4

0= T eloty)a2/tz 4 =y = Cops (OMP.11)

8 0r TACS iy if TAC) i > Cétpy » €€ €quation (OMP.13)
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This is back-calculated to November of the previous year in the same way as equation (OMP.6) during OMP

implementation:

Ny21o = (kfOety 1212 4 Cfly )ex1-2/12 (OMP.12)

If B‘y“_pmj < B2, then Critical Biomass metarules apply for the anchovy TAC. The anchovy TAC is calculated by reducing
cp, by the ratio (squared) of the ‘baseline’ TAC (i.e. that from OMP.4) evaluated with the annual recruitment for year y
to that calculated using 8. The rule allows for the TAC to be set to zero (or to the initial anchovy TAC, if greater than zero)

if the survey estimated anchovy recruitment or biomass falls below a quarter of the corresponding threshold. Defining

A obs,A
Ny_1,0 By —{
P+ (1-p) 2
R — 0 Nov .
NA*10 ob%A'
y-1, y—
p—fﬁr—+(1—P)fA
No BNov

max{0; TAC; inic} if R<x?

TACy = (OMP.13)

R—x4

2
max {TAC;‘,L-nit; chp (m) } if xA<R<1
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Appendix B: Procedures for deviating from OMP output for the recommendation for a TAC, and for initiating an OMP

review

1. Metarule Process

Metarules can be thought of as “rules” which pre-specify what should happen in unlikely, exceptional circumstances
when application of the TAC generated by the OMP is considered to be highly risky or inappropriate. Metarules are not
a mechanism for making small adjustments, or ‘tinkering’ with the TAC from the OMP. It is difficult to provide firm
definitions of, and to be sure of including all possible, exceptional circumstances. Instead, a process for determining
whether exceptional circumstances exist is described below (see Figure B1). The need for invoking a metarule should be
evaluated by the DAFF BRANCH FISHERIES [Small Pelagics] Scientific Working Group (hereafter indicated by WG), but only

provided that appropriate supporting information is presented so that it can be reviewed at a WG meeting.

1.1 Description of Process to Determine Whether Exceptional Circumstances Exist
While the broad circumstances that may invoke the metarule process can be identified, it is not always possible to pre-
specify the data that may trigger a metarule. If a WG Member or Observer, or DAFF BRANCH FISHERIES Management, is
to propose an exceptional circumstances review, then such person(s) must outline in writing the reasons why they
consider that exceptional circumstances exist, and must either indicate where the data or analyses are to be found
supporting the review, or must supply those data or analyses in advance of the WG meeting at which their proposal is to
be considered.

Every year the WG will:

. Review population and fishery indicators, and any other relevant data or information on the population, fishery
and ecosystem, and time permitting, conduct a simple routine updated assessment (likely no more than the core
Reference Case model used in the OMP testing refitted taking a further year’s data into account).

. On the basis of this, determine whether there is evidence for Exceptional Circumstances.

Examples of what might constitute an exceptional circumstance in the case of [anchovy] include, but are not necessarily

limited to:
. [Survey estimates of abundance that are appreciably outside the bounds predicted in the OMP testing.
. New data or information to suggest a substantial revision of assumptions of stock structure]

Every two years the WG will:

° Conduct a stock assessment (more intensive than the annual process above, and in particular including the full
Reference Set of assessment models and conducting of a range of sensitivity tests).

° On the basis of the assessment, indicators and any other relevant information, determine whether there is
evidence for Exceptional Circumstances.

The primary focus for concluding that Exceptional Circumstances exist is if the population assessment/indicator review

process provides results appreciably outside the range of simulated population and/or other indicator trajectories

considered in OMP evaluations. This includes the core (Reference case or set of) operating models used for these

evaluations, and likely also (though subject to discussion) the operating models for the robustness tests for which the

OMP was considered to have shown adequate performance. Similarly, if the review process noted regulatory changes

9



FISHERIES/2021/DEC/SWG-PEL/71

likely to effect appreciable modifications to outcomes predicted in terms of the assumptions used for projections in the
OMP evaluations (e.g. as a result, perhaps, of size limit changes or closure of areas), or changes to the nature of the data
collected for input to the OMP beyond those for which allowance may have been made in those evaluations, this would
constitute grounds for concluding that Exceptional Circumstances exist in the context of continued application of the
current OMP.
(Every year) IF the WG concludes that there is no or insufficient evidence for Exceptional Circumstances, the WG will:
. Report to the Chief Director Research, DAFF BRANCH FISHERIES that Exceptional Circumstances

do not exist.
IF the WG has agreed that Exceptional Circumstances exist, the WG will:
. Determine the severity of the Exceptional Circumstances.

. Follow the “Process for Action” described below.

1.2 Specific issues that will be considered annually (regarding Underlying Assumptions of the Operating Models

(OMs) for the OMP Testing Process)

The following critical aspects of assumptions underlying the OMs for [anchovy] need to be monitored after OMP

implementation. Any appreciable deviation from these underlying assumptions may constitute an Exceptional

Circumstance (i.e. potential metarule invocation) and will require a review, and possible revision, of the OMP:

. [Whether survey estimates of abundance are appreciably outside the bounds predicted in the OMP testing.

. Whether selectivities-at-length differ substantially from assumptions made to generate operating model
projections.

o Whether future recruitment levels are within the 95% probability envelopes for projections generated by the
operating models.

. Whether updates of major data sets or ageing practices indicate substantial differences from what were used to
condition the operating models for the OMP testing.

° Whether there have been a series of instances where the catches actually made exceeded the TACs or TABs
allocated to non-trivial extents.

° Whether new data or information suggest a substantial revision of assumptions of stock structure or estimates

of stock status.]

1.3 Description of Process for Action

If making a determination that there is evidence of Exceptional Circumstances, the WG will with due promptness:

. Consider the severity of the Exceptional Circumstances (for example, how severely “out of bounds” are the
recent survey abundance estimates).

. Follow the principles for action (see examples below).

. Formulate advice on the action required (this could include an immediate change in TAC, a review of the OMP,
the relatively urgent collection of ancillary data, or conduct of analyses to be reviewed at a further WG meeting

in the near future).

10
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. Report to the Director Research, DAFF BRANCH FISHERIES that Exceptional Circumstances exist and provide
advice on the action to take.

The Chief Director Research, DAFF BRANCH FISHERIES will:

. Consider the advice from the WG.

° Decide on the action to take, or recommendations to make to his/her principals.

Examples of ‘Principles for Action’

If the risk is to the resource, or to dependent or related components of the ecosystem, principles may be:

- The OMP-derived TAC should be an upper bound.

- Action should be at least an x% decrease in the TAC output by the OMP, depending on severity.

If the risk is to socio-economic opportunities within the fishery, principles may be:

- The OMP-derived TAC should be a minimum.

- Action should be at least a y% increase in the TAC output by the OMP, depending on severity.

For certain categories of Exceptional Circumstances, specific metarules may be developed and pre-agreed for
implementation should the associated circumstances arise. Where such development is possible, it is preferable that it

be pursued.

11
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DFFE
annual every 2 years  [SP SWG]
Review of population, In depth stock assessment
fishery & ecosystem and indicator review
new data/information —| indicators Is there evidence for
Is there evidence for exceptional circumstances?
excentional circumstances?
No Yes No Yes
. ....................... A
Advise Chief Director Research, DAFF Exceptional circumstances review
BRANCH FISHERIES, that the OMP- triggered DFFE
derived TAC should be retained/ < Are circumstances so severe that [SP SWG]
applied. No immediate TAC adjustment is
IF entering from ‘exceptional reauired?
circumstances review’: advise on other
measures (e.g. monitoring) or whether Yes
there is a need for review of the OMP
v
Invoke metarule; determine
) advice on adjusted TAC to DFFE
implement based on metarule
. . [SP SWG]
principles for action
v
Advise Chief Director Research,
DAFF BRANCH FISHERIES,

that the OMP-derived TAC
should not be implemented; advise
on appropriate TAC to implement
instead

Figure B1: Flowchart for Metarules Process

2. Regular OMP Review and Revision Process

The procedure for regular review and potential revision of the OMP is the process for updating and incorporating new data,
new information and knowledge into the Management Procedure, including the operating models (OMs) used for testing
the procedure. This process should happen on a relatively long time-scale to avoid jeopardising the performance of the
OMP, but can be initiated at any time if the WG consider that there is sufficient reason for this, and that the effect of the
revision would be substantial. During the revision process the OMP should still be used to generate TAC recommendations

unless a metarule is invoked.

2.1 Description of Process for Regular Review (see Figure B2)

Every year the WG will:

. Consider whether the procedure for Metarule Process has triggered a review/revision of the OMP. Note that if
proposals by a WG Member or Observer, or DFFE BRANCH FISHERIES Management, for an Exceptional Circumstances
review include suggestions for an OMP review and possible revision, they must outline in writing the reasons why they
consider this necessary, and must either indicate where the data or analyses are to be found supporting their proposed

review, or must supply those data or analyses in advance of the WG meeting at which their proposal is to be considered.

12
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This includes the possibility of a suggested improvement in the manner in which the OMP calculates catch limitation
recommendations; this would need to be motivated by reporting results for this amended OMP when subjected to the
same set of trials as were used in the selection of the existing OMP, and arguing that improvements in anticipated
performance were evident.
Every two years the WG will:
. Conduct an in-depth stock assessment and review population, fishery and related ecosystem
indicators, and any other relevant data or information on the population, fishery and ecosystem.
. On the basis of this, determine whether the assessment (or other) results are outside the ranges for
which the OMP was tested (note that evaluation for Exceptional Circumstances would be carried out
in parallel with this process; see procedures for the Metarule Process), and whether this is sufficient
to trigger a review/revision of the OMP.
. Consider whether the procedure for the Metarule Process triggered a review / revision of the OMP.
Every four years since the last revision of the OMP the WG will:
. Review whether enough has been learnt to appreciably improve/change the operating models (OMs),
or to improve the performance of the OMP, or to provide new advice on tuning level
(chosen to aim to achieve management objectives).
. On the basis of this, determine whether the new information is sufficient to trigger a review/revision
of the OMP.

In any year, IF the WG concludes that there is sufficient new information to trigger a review/revision of the OMP, the WG

will:

° Outline the work plan and timeline (e.g. over a period of one year) envisaged for conducting a
review.

° Report to the Chief Director Research, DFFE BRANCH FISHERIES that a review/revision of the
OMP is required, giving details of the proposed work plan and timeline.

. Advise the Chief Director Research, DFFE BRANCH FISHERIES that the OMP can still be applied

while the revision process is being completed (unless Exceptional Circumstances have been
determined to apply and a metarule invoked).
In any year, IF the WG concludes that there is no need to commence a review/revision of the OMP, the WG will:
° Report to the Chief Director Research, DFFE BRANCH FISHERIES that a review/revision of the
OMP is not yet required.
The Chief Director Research, DFFE BRANCH FISHERIES will:
. Review the report from the WG.

° Decide whether to initiate the review/revision process.
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every 4 years (or if
triggered e.g. by

every 2 years metarule process)

In depth stock assessment Review of OMP performance DFFE
Are assessment results outside Has enough been learnt to [SP SWG]
new OMP test bounds? Or does appreciably improve performance of
data/information | other information indicating OMP, or to warrant a change in
the need for OMP advice on tuning level or achievability
review/revision? of management objectives?
No Yes No Yes

: ‘

Adyvise Chief Director Develop new OMP
Research, DAFF (over period of, e.g., one
BRANCH FISHERIES, year)
that OMP is on track / no
need for revision

A 4

Adyvise Chief Director
Research, DAFF BRANCH
FISHERIES, that OMP will
be revised over, e.g., the next

year, but that the current
OMP can be used UNLESS
exceptional circumstances

apply

Figure B2: Flowchart for Regular Review and Revision Process
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Appendix C: Ranges of simulated future observables under OMP-18rev for the base case anchovy Operating Model

Table C1. Lower and upper probability intervals for survey estimates of anchovy biomass (in thousands of tons) simulated

during the development of OMP-18rev.

5%ile 10%ile 90%ile 95%ile
2021 183.8 295.2 4230.8 5658.3
2022 | 250.1 373.3 4750.1 6296.4
2023 | 253.1 382.6 4893.6 6553.1
2024 | 246.5 376.0 4622.4 6604.0
2025 | 234.6 348.3 5320.5 6770.1

Table C2. Lower and upper probability intervals for survey estimates of anchovy recruitment west of Cape Infanta

simulated during the development of OMP-18rev.

5%ile 10%ile 90%ile 95%ile
2021 14.70 2536 595.85 863.01
2022 14.84 25.44 538.63 820.02
2023 15.04 27.42 575.49 843.12
2024 | 13.84 23.81 623.62 987.52
2025 16.85 26.54 643.47 906.15
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Figure C1. Median (black line), 80%ile, 90%ile and 95%ile (in progressively lighter grey colours) probability intervals for
November survey estimates of biomass simulated under the base case Operating Model during the development of
OMP-18rev. The lower panel is a repeat of the upper panel, but over a smaller vertical axis range to show the lower
percentiles more clearly.
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Figure C2. Median (black line), 80%ile, 90%ile and 95%ile (in progressively lighter grey colours) probability intervals for
May/June survey estimates of recruitment simulated under the base case Operating Model during the development of
OMP-18rev. The lower panel is a repeat of the upper panel, but over a smaller vertical axis range to show the lower

percentiles more clearly.



