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ABSTRACT

The Consultants past experience with conducting assessments of and/or providing
management advice for SIOFA fish stocks has indicated that a key problem has been the
lack of background information on the data available and how they relate to the way the
fishery operates. That missing information is a key input to the assessment process, and its
ability to provide reliable results. The International Whaling Commission’s “harvest
strategy roadmap” is reviewed. Their first step for any stock of a “pre-assessment” process
to compile the data to be used in the harvest strategy analyses and how they should be
interpreted, is suggested to be an essential component of any similar SIOFA roadmap. This
process should be put into practice by the appointment, for any stock for which a harvest
strategy is to be developed, of a Technical Sub-Committee which would meet separately
from the SIOFA Scientific Committee and report back to it. This Sub-Committee would
include persons with the relevant expertise about the stock to provide this missing
information and to develop ToR’s for the basis on which the harvest strategy development
should proceed. Overview comments are provided about the process that would then
follow. An important decision to be made is whether the harvest strategy for a specific
stock is to be based on the “best assessment plus harvest control rule” approach or on
Management Strategy Evaluation (MSE). A table is provided summarising the details
associated with this “Technical Sub-Committee” pre-assessment component of a harvest
strategy development roadmap.

INTRODUCTION

This document is written in fulfilment of the second part (TOR2) of a consultancy with SIOFA to
evaluate three provisional harvest strategies and to develop a roadmap for formal harvest strategies
(Project Code: SER2021-05). The first part (TOR1, related to provisional harvest strategy evaluation)
was addressed in Brandao et al. (2022). The key findings were that certain control parameter value
choices for any harvest strategy would be likely to need to vary substantially from stock to stock; this
would then necessitate stock-specific as well as generic analyses to proceed further with the
investigation. Consequently, Brandao et al. (2022) concluded that the prospects for developing
entirely generic approaches/harvest strategies (able to cover all the major resources in the SIOFA
region) did not appear promising at this time, and advised that the coming “roadmap” document (now
below) would provide suggestions about how SIOFA might best move forward towards adopting
harvest strategies in these circumstances.

This document first summarises the process problems that have been encountered in previous



consultancies to advise on assessment and management options for SIOFA stocks. It then focuses on
what is seen to be the key component missing from those earlier processes, drawing in particular from
what is in effect the harvest strategy “roadmap” for another RFMO?, the International Whaling
Commission (IWC, 2005)2. It describes how existing SIOFA processes might be modified to address this
omission, and then concludes by explaining how the other issues raised in TOR2 about the
development of harvest strategies would then be addressed.

PREVIOUS CONSULTANCY EXPERIENCE AND THE IWC APPROACH

In previous consultancies requesting assessments and/or management of SIOFA fish stocks to be
addressed, the analyses to be conducted have generally been left in the hands of the consultants, who
have been asked to obtain the data available for the resource in question from the SIOFA Secretariat.
Apart from some technical delays that have arisen in the process of obtaining such data, little by way
of background information on those data or how they relate to fishery operations has been available.
That missing information is an essential input to the assessment process. For example, in the case of
the toothfish stock considered in Brandao et al. (2022), it rapidly became apparent that the CPUE
index available could not be an index of the overall stock abundance as would conventionally be
assumed in a stock assessment; these data presumably also reflect the consequences of some complex
changing distribution pattern of the fishing effort. Any analysts cannot be expected to be aware of
details of this nature, which need to be made known to be able to assess the resource, if reliable
results are to be obtained. A “pre-process” is needed to address this omission from the past SIOFA
approach, and is illustrated below through reference to the “Pre-implementation assessment”
component of the IWC’s overall roadmap for harvest strategy development.

The IWC’s “Roadmap”

The IWC’s “roadmap” (IWC, 2005) is reproduced as the Appendix to this document. It is, however, first
necessary to explain some of the terminology and the approach in that Appendix so as to avoid
confusion and to clarify better how this relates to the SIOFA situation.

e In this “roadmap”, the IWC is dealing with Management Procedures and their revision
(Management Strategy Evaluation - MSE), rather than stock assessments per se, but the basic
steps for all but the end of the process are essentially the same. What the IWC call an
“Implementation” is, in SIOFA terms, a harvest strategy (or its revision) for a stock.

e The IWC document is lengthy and complex (indeed the IWC is one of very few RFMOs to have
set out such a roadmap in writing). That is because it is a final product after two decades of
development. A similar document for SIOFA would be one that evolves over time, and would
commence from a much briefer and simpler base.

1 Strictly the IWC is an International (IFMO), rather than a Regional Fishery Management Organisation (RFMO), but for the
purposes under consideration in this document, the two function in an identical fashion, so that for simplicity the
abbreviation RFMO is used in the balance of this document when referring to the IWC.

2The IWC is in fact one of the very few of these organisations which has set out a generic roadmap for its overall approach
to harvest strategies. There might be something to be gained from components of often briefer and more case-specific
approaches in those organisations; however, as will become evident from what follows, the argument is made there that
what is the most required in SIOFA at this time is the adoption of elements of the initial part of such a roadmap (for which
the IWC roadmap gives very pertinent guidance). Hence it is premature at this stage to get into other elements of a roadmap
for SIOFA.



e The IWC often use the word “assessment” in a rather broad sense. It can, in addition to a
mathematical stock assessment exercise, also refer to the associated evaluation of data inputs
and assumptions about those data and stock dynamics that will be incorporated in the final
guantitative stock assessment.

In the context of this document, the important component of the IWC’'s roadmap, which has been
omitted from earlier stock assessment initiatives in SIOFA, is section 1 concerning what the IWC term
to be the “Pre-implementation assessment” — see the yellow-highlighted sections of the Appendix at
pages 85-86 and 90.

In a SIOFA context, once the decision has been made to consider harvest strategy development for a
particular stock, what this process (which is to precede the quantitative stock assessment and harvest
strategy development components of that process) involves is the following.

1) Available data and related information summarisation

This is to include, as may be relevant:
e The manner in which the fishery operates
e The areas in which future fishing operations will take place
e Past catch, abundance and demographic (e.g. catch-at-length distribution) information
e Stock structure and migration patterns

2) Initial evaluation

This has two basic aims:

e To determine whether there is sufficient information available to warrant initiating the
development of a harvest strategy for the stock.

e To agree a set of basic hypotheses concerning how the information available is to be
interpreted in developing stock assessment models (this may extend beyond single
interpretations of components of that information, and include alternatives for which
sensitivities will need to be investigated).

Sections 2 and following of the Appendix then go on to detail the components of the IWC's roadmap
that follow the satisfactory completion of the Pre-implementation assessment.

INCORPORATING A “PRE-IMPLEMENTATION ASSESSMENT’ EQUIVALENT INTO SIOFA’S HARVEST STRATEGY
DEVELOPMENT PROCESS

The addition that a Pre-implementation assessment equivalent (which in a SIOFA context will
henceforth be termed a “Pre-assessment”) brings to the SIOFA process is a necessary wider discussion
between the decision to consider moving forward with harvest strategy development for a stock, and
analysts later commencing the pursuit of the quantitative assessment computations for that stock.

That discussion process needs to include persons with the appropriate expertise in addition to the
likely analysts. That expertise relates to how the fishery has and will be operating, together with the
available data and how to interpret those data. The SIOFA Scientific Committee will probably not
include all such persons, and there will likely not be sufficient time to undertake the process during its
annual meetings. Note further that, as per the Appendix relating to the IWC process, completion of
this process before the quantitative analysis can start can readily need longer than one year.



Hence the priority would seem to be for the SIOFA Scientific Committee, once it decides to initiate the
process of developing a harvest strategy for a stock, to appoint a specific “Technical Sub-Committee”
for that stock, drawn both from Scientific Committee members and outside persons with the relevant
expertise, to pursue this “Pre-assessment” exercise in meetings separate from the annual Scientific
Committee meetings. This Technical Sub-Committee would have a mandate to report back to the
Scientific Committee when they consider that that process has been successfully completed to the
stage that they would recommend that the quantitative assessment analyses can be initiated by, for
example, a consultancy.

THE SPECIFIcS oF TOR2
The specifics of TOR2 are reproduced below, with a response in italics after each section.

Note that in many cases, the basic message of this document is that providing many details at this
stage would be premature — these should be developed on a case-by-case basis as part of the
discussions related to the quantitative component of the harvest strategy development process to
follow, during the “Pre-assessment” exercise for each stock.

1) Species

Priority species in the roadmap should be three most important fisheries (orange roughy, splendid
alfonsino, and Patagonian toothfish). Timeline needs to be specified by species according to available
information in the roadmap.

The analysis and conclusions in Branddo et al. (2022) make clear that although these three fisheries
are the highest priorities for harvest strategy development, still much needs to be done before the
quantitative component of that process could commence effectively. A priority for the Scientific
Committee should therefore be to appoint Technical Sub-Committees for each of these three resources
to commence the “Pre-assessment” exercises for each.

(2) Information

The roadmap should be developed according to available information toward the completion of the
new formal Harvest Strategies. Such information is catch, abundance indices, results of stock
assessments, scoping studies and other relevant information. The roadmap should specify necessary
information by species and by timeline to complete the new formal Harvest Strategies (such as Harvest
Control Rule, Management Evaluation Strategy, etc.).

As explained above, specification of the basic data and associated information is stock specific, and
should first be elaborated upon by the Technical Sub-Committee appointed for that stock. Associated
timelines will also be stock- and data available-specific. These are best set out by the Technical Sub-
Committee concerned, once they have progressed sufficiently with their Pre-assessment exercise for
the stock.

(3) Target and limit reference points

SIOFA has not yet adopted formal target and limit reference points, which will be the key information
to establish the new formal Harvest Strategies (such as Harvest Control Rule, Management Evaluation
Strategy, etc). In the roadmap, the timeline to develop the formal reference points should be specified,
so that the roadmap will become more concrete.



The basic response here regarding timelines is as above: that these will be stock- and data available-
specific, and are best set out by the Technical Sub-Committee concerned, which should also give broad
advice on appropriate target and limit reference points. While values for such reference points might
be specified before the quantitative component of the harvest strategy development process
commences, it will in many cases be more appropriate to wait until that process is well underway
before specifying those values, which could well be case-specific.

(4) New formal Harvest strategies

The roadmap should indicate the basic concept and elements on the new formal harvest strategies
(for example, Harvest Control Rule, Management Evaluation Strategy, etc) incorporating following
points and include in the timeline.

Consider the current provisional Harvest Strategies and develop its broader scheme to suit
available information by timeline. The new formal Harvest Strategies (for such as Harvest
Control Rule, Management Evaluation Strategy, etc) should be the best practice in fisheries
management in order to achieve SIOFA’s objectives.

Again the associated details will be case-specific, and should be debated in full by the
Technical Sub-Committee appointed. That Sub-committee should consider whether or not the
timeline of activities need include the earlier specification of a provisional harvest strategy —
in that regard, they should be guided by the Commission’s advice regarding priorities and
deadlines. Note that reaching the stage of a strategy consistent with “the best practice in
fisheries management” will be a substantial task, likely requiring five years at least. Realism
needs to play an important role in scheduling such initiatives: for example, the IWC Scientific
Committee (despite its decades-long history with and substantial expertise in MSE) never
allows more than two such development processes to be underway at the same time because
of the pressure they place on person-resources.

Consider sustainability of harvest and effort levels (number of active vessels etc).

These should clearly be factors considered in the harvest strategy development process. They
should be included in ToR developed by the Technical Sub-Committee for analyses required
for the stock concerned. Note that these ToR will in turn depend on the information available
for the stock.

Consider effectiveness, risks and precautionary principle. The new formal Harvest strategies
(such as Harvest Control Rule, Management Evaluation Strategy, etc) should be efficient, well-
balanced, and carefully thought-out and may be necessary to consider simpler approaches.

Again, the Technical Sub-Committee should enlarge on these factors in compiling the stock-
specific ToR for the analyses required in developing the harvest strategy. This process may
result in a range of options from simpler to more complex, with the latter needing a longer
period to complete. The Scientific Committee and subsequently the Commission would then
need to decide on which option is to be pursued in each case.

Refer to Harvest Strategies (such as Harvest Control Rule, Management Evaluation Strategy,
etc) developed and applied by other demersal international organizations (such as CCAMLR

NAFO, NEAFC, SPRFMO, NPFC and SEAFO) and/or demersal fishing nations.

There is great variety of harvest strategies that have been implemented (or are in the process



of being implemented) by the organisations and nations mentioned. The key point on which
an early decision will be needed for each stock will be whether to aim for a “best assessment
plus harvest control rule approach” or for a full MSE, noting that the latter approach will
initially require more time to put in place, but should (by providing an agreed automated rule)
save time in the longer term. (Note also that the MISE option has now become more pertinent
to RFMOQ’s, given the Marine Stewardship Council’s recent move to revise their rules to
preclude (further) certification of an RFMO regulated fishery after at most 10 years, unless
that fishery is managed using MSE.) Once the choice between these two approaches is made
for a stock, the Technical Sub-Committee should give advice on further details regarding which
variant within that approach should be pursued (e.g., for the best assessment approach,
whether a production or age-structured assessment model is to be used) — here once again
the data available will be a major factor in such a determination.

e Consider the enhanced cooperation between scientists and managers when the new formal
Harvest Strategies (such as Harvest Control Rule, Management Evaluation Strategy, etc.) are
developed.

Managers should be amongst those included in at least the initial meetings of the Technical
Sub-Committee, so that their inputs and concerns are factored into the ToR developed for the
subsequent quantitative analyses conducted in pursuit of finalizing the harvest strategy for a
stock. The MSE process is specifically structured to be able to incorporate feedback at
appropriate times from managers and other stakeholders, especially as regards desired trade-
offs between conflicting performance objectives for a harvest strategy (e.g., the trade-off
between larger catches and less risk of unintended depletion of the resource to a level at which
future productivity will be substantially reduced).

RECOMMENDATIONS

The primary recommendation of this document for the SIOFA roadmap on harvest strategy
development, centres on the specification of a pre-assessment process involving the appointment of
a Technical Sub-Committee to oversee the collection of relevant data and to provide the
interpretations of those data that are necessary before the assessment of and harvest strategy
development for any stock can proceed. Further details related to this recommendation are set out in
Table 1 below.

Since what would then follow for harvest strategy development would be highly dependent on the

reports from such Technical Sub-Committees, it would be premature at this time to get into more
details about the later stages of a harvest strategy roadmap for SIOFA.
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Table 1: Elements of the initial stage of a recommended harvest strategy roadmap for SIOFA, focussing
on the suggested pre-assessment process.

Step 1
P The Scientific Committee selects a stock for the potential development of a harvest
strategy. Note that at any one time, probably no more than two stocks should be in
process towards such development (this in the light of likely resource limitations in
terms of “person-power”).

Step 2
P The Scientific Committee appoints a Technical Sub-Committee to initiate the harvest
strategy development process for that stock through what is termed a “Pre-
assessment”. In broad terms, the role of that Sub-Committee is to oversee the
compilation of the data to be used in that process and to comment on how they are to
be interpreted in developing stock assessment models and the basic hypotheses on
which those models are to be based (this may extend beyond single interpretations of
components of that information, and include alternatives for which sensitivities will
need to be investigated).

Step 3 The Technical Sub-Committee is to comprise of persons with the appropriate expertise
to advise on the data available for the stock and how they are to be interpreted. They
are to be drawn both from Scientific Committee members and from outside persons
with relevant expertise.

Step 4 At the start of the process, the Scientific Committee should appoint likely analysts, but
at that stage “preliminarily”, i.e., for participation in the activities of the Technical Sub-
Committee only.

Step 5 A primary role of the Technical Sub-Committee is to report back to the Scientific
Committee when they consider that the pre-assessment process has been successfully
completed to the stage that they would be prepared to recommend to the Scientific
Committee that the quantitative assessment analyses by the analysts previously
“provisionally” appointed can commence.




The Technical Sub-Committee must also advise the Scientific Committee on:

a) Likely timelines for completion of the harvest strategy development.

Step 6 b) If pertinent, broad indications of likely appropriate values for target and limit
reference points.

c) ToR for the analysts who will be developing the harvest strategy.

d) Whether to aim for a “best assessment plus harvest control rule approach” or
for a full MSE harvest strategy, with the addition of further details desirably
specified immediately for whichever option is preferred.

Step 7

The Scientific Committee then considers the recommendations/advice provided by the
Technical Sub-Committee, and decides whether the harvest strategy development for
the stock under consideration is to proceed, together with specifying the ToR for the
analysts.




Appendix

Extract from the 2005 Report of the IWC Scientic Committee’s Sub-
Committee on the Revised Management Procedure, which provides the
IWC’s “Roadmap” for the development of harvest strategies for whale stocks

Appendix 2

REQUIREMENTS AND GUIDELINES FOR IMPLEMENTATI ons!

An Jmplementation for a species in a Region involves the
delineation of Small Areas and, where appropriate, Medium,
Large, and Residunl Areas. A selection between possible
options for Catch-cascading and/'or Catch-capping is made
during an Jmplementation, which includes the designation
of Combination Areas as may be appropriate.

The overall Implementation process (Adjunct 1) involves
deciding if there is sufficient information to begin a pre-
implementation  assessment,  conducting a  pre-
implementation assessment and then after completing the
pre-implementation  assessment, proceeding to  an
Implementation, which should normally to be conducted
over two Annval Meetings and two intersessional
workshops. The outcoms from an Jmplementation will be
recommendations to the Commission regarding variants of
the BEMP (if there are any given current information) that
can be uzed to set catch limits for the species in the Region.
In thiz context, an RMP variant consists of specifications for
where and when whaling is to occur (i.e. specifications for
mandgement areas and for temporal constraintz on the
whaling operation) and whether, for example, Catch
capping or Catch cascading are to be applied. The
recommendation to the Commizsion will be accompanied
by suggestions for research needs. These suggestions may,
for example, focus on research needed to eliminate some of
the considered hypotheses or to confirm that hypotheses

! Throughont this document, the term Tmplementarion refers to the process
lezding to the Commmittes making a recommendation of cateh limats (zere
or otherwize) to the Commmssion, not an omplementation by the
Cormrizzion itself (which has not vat agreaed an ERS).

considered to be of “low’ plausihi]itf, but to which the
BMP iz not very robust in terms of conservation, are indeed
low® plavsibility. The Committee will prioritise the
suggested research activities taking account of feasibility,
cost and the likely utility of the results.

The Committee may decide to recommend more than
one EMP variant to the Commission. This may take the
form of recommending an EMP wvariant which did not
perform ‘Eu.:-:vaptal:rlli.-'’EL for all trials for application for a2 10-
vear pericd, during which time a research programme,
guided and approved by the Committee must be conducted.
This 10-year reszearch program would include both data
collection and data analysis. An fmplementafion Review at
the end of the 10-vear period will evaluate the results of the
research program. If this evaluation reveals that the research
has shown that the trials for which the BMP variant did not
perform ‘acceptably” should be aszigned “low” weight,
future catch limits will be based on this variant. However, if
the research did not show that these trials should be
assigned ‘low’ weight, future catch limits will be based on a
more conservative BEMP variant (see Section 4.1) than that
applied over the first 10 years following a 3-year period in
which the less conservative variant is phased-out, so that the
performance over the 100-year period iz still acceptable, ie.
the combination of the two BMP variants will be such that
conservation performance over 100 years has acceptable

* For ease of presentation, the term “plansibility” will be u=ad to refar to
hypotheses and “weizht’ o refer to trals.

* Baction 4.1 of thi= document provides zuidelines for ‘acceptable’
performanca.
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rizke. If an BAP variant which is linked to required research
iz adopted by the Commission, a progress report on the
rezearch programme must be submitted annually to the
Scientific Committee. Failure to implement the research
programme to the satisfaction of the Committee will result
i catch limits imwnediately being based on the more
conservative BMP variant that would have been put in place
following the 10-year period.

In order for it to be possible to apply the REMP variant
adopted by the Commission for a species and Region it i3
necessary for the Committee to define the catches, the
bycatchez and the estimates of abundance (and their
variance-covariance matrix) for this species and Region
(IWC, 1999} az well az future projected anthropogenic
removals (IWC, 2001, p. 3). The process of defining these
mputz to the CLA4 must occur in parallel with the
specification of trials and BRMP variants and the selection of
a BMP variant It must be completed by the Second Annual
Meeting if it iz intended that the CL4 will be applied after
the fmplementation is complete. It iz important that the zet
of catch histories and abundance estimates considered in
trials is sufficiently broad that the catches and abundance
estimates used when applying the CLA are encapsulated by
this set.

1. Pre-implementation assessment

The purpose of a pre-implermentation assessment i3 to try to
answer szpecific questions agreed by the Committee to
determine whether it iz in a position to embark on the
Implementation process. It iz not the same as an in-depth
asseszment. Its primary objective iz to develop a set of
plavsible stock structure hypotheses that will be specified in
terms of an operating model to be uvsed in the
Implementation  Simulation Trials (I57s). In  addition,
abundance estimates and the likely temporal and spatial
aspects of intended whaling operations will be considerad.

1.1 Imformation required to inifiate a pre-implementation

assessment

At the outset it iz the responsibility of a2 member

governtment or several member governments to proposze that

a gpecies in a region should become a candidate for

consideration for an eventual Implementation.

(1) Any IWC Member(s) who seek(s) an BEMP
Implemeniation shall develop a proposal and submit
this to the Committee for consideration at least one
meeting before the proposed meeting in which the pre-
implementation assessment is to begin. This proposal
must include a summary of data and related
information meluding:

(i) operational data;

(ii) extent of likely whaling operations;

(1i1) abundance; and

(iv) stock stmucture and movement.

The proposal must include an overall summary table of
this information (Adjonct 2 includes a suggested format
and a few hypothetical examples). The proposal need
not be limited to this summary table and it i3 expected
that narrative and additional tables would be included
in a proposal. The Committee will evaluate the
information in terms of

(a) whether the abundance and geneticz: data provide
adequate geographic coverage of the entire Region

and particolarly where abundance surveys and
harvest are likely to occur; and

(b) whether the data are in a suitable form for analysis
by the Committee.

It iz extremely important that discussions on plavsible
hypotheses begin at an early stage. Although not
required, progress through the pre-implementation
assessrment will be facilitated if the stock structure data
have been analysed and the proposal includes an initial
suggestion for a set of inclusive stock structure
hypotheses for consideration by the Committee If
requested, an e-mail correspondence group of the
Committee will be established to provide goidance on
this process.

(2) The Committee will review the summary and, taling
account of the advice of an e-mail correspondence
group, determine if there iz sufficient information to
initiate a pre-implementation assessment.

(3) If the Committee determines that there is insufficient
information, it will specify additional data‘information
requirements.

(4) If the Committee determines that there iz sufficient
information, the plans for a pre-implementation
assessrent  (mcluding data  requirements at  the
appropriate resolution) will be included in its annual
Work Plan submitted to the Commission.

(3) If the Commission approves the Committee’s Work
Plan, then Procedure A regarding data availability will
apply (zee TWC, 2004, p 37).

If all the above conditions are met, the Committee will be in

2 position to begin to carry out the pre-implementation

assassment.

1.2 Nature of the assessment
The pre-implemerntation assessment will focus on the
following 1ssues:

(1) the establishment of plausible stock h}fpnthes.es"
conzistent with the data (taken infer alia from an agreed
list of archetypes [to be determined]) that are inclusive
enough that it i3 deemed unlikely that the collection of
new data during the J[mplementation process will
suggest a major novel hypothesis (eg. a different
number of stocks) not already specified in the basic
trial structure™

(2) examination of available abundance estimates;

(3) information on the geographical and temporal nature of
likely” whaling operations - taling into account the
complexity of the situation with regard to spatio-
temporal issues; and

(4) information on the geographical and temporal nature of
“likely® future levels of anthropogenic removals other
than due to commercial whaling.

During the pre-implementation assessment, the Committee
may vse a “simple model filter’ (e.gz. Punt, 2003) to examine
the importance of any hypothesized factorz in a
management context, in order to inform future work and the
development of appropriate J[mplementation Simulation
Trials.

* At this staga, the hypotheses will only need to be spacified in broad detail
(hypothazizad locations of breeding zrowmds, feading srownds, movement
comidors, mumbers of stocks) — values for parameters related to, for
example, dispersal and movvement will not be expected 2t this staga.

* This could be dzed by evaluating the power of more (genstic) samplas
to idantify addibional stocks 1 the Region.
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The pre-implementation asressment may take place over
several Annual Meetings (although it iz possible that it
could be completed during 2 single Annual Meeting). Some
iteration may occur as additional rezearch is identified and
conducted. Unlike later stages of the J[miplementation
process, new data can be infroduced during the pre-
implementation assessment to refine the set of hypotheszes.

L1L1 OUTCOME

Omn the basiz of thiz assessment, the Committee will make a
recommendation as to whether or not to formally begin the
Implemeniation process. Thizs decision will be based on
whether the following information iz available.

(1) Abundance estimates:

(i) abundance estimatez for use in the CLA4 (data
meeting the specifications for abundance estimates
in the EMPY);

(ii) abundance estimates for use in conditioning 15T
(data need to have sufficient temporal and spatial
regclution to allow estimates to be developed at the
zcale of the sub-areas that would be likely to be
nsed in simulation trials);

(iii)whether and how accouvat is taken of g{0) — e.g.
when conditioning the trials/applying the CL4; and

(iv) plans for future surveys (including spatial coverage
and frequency).

(2) Catches:

(1) catch history to be vsed in the CLA in the trials - as
complete as possible at this stage (e.g. including
incidental catch) and with sufficient spatial
resolotion for the mamnagemernt areas likely to be
considered in the lmplementation; and

(ii) where appropriate, alternative possible catch
histories for use in J5TE in cases of uncertainty over
catch history including incidental catch.

(3) An inclusive set of stock structore hypotheses which, it
iz agreed, cover the plausible range that needs to be
tested in the trials.

{4) Initial discussion of experimental ways to distinguish
amongst competing stock hypotheses.

(3) Any data to be vsed to estimate disperzal rates among
putative stocks within the operating model.

(6) Any data (e.g. values for biological parameters such as
natural mortality and fishery selectivity) intended to be
used when conditioning the operating model

If the Committee does not recommend that the
Implementation process can begin, it will formulate
appropriate research recommendations to try to obtain
neceszary information. If it recommends favourably, then
the Jmplementation timetable beginz. The Committee will
advise the Commiszion of the resource implications of
starting the Implementation process and will indicate any
delays that might result due to lack of resources (such as
lack of staff'funding for intersessional meetings).

2. First intersessional workshop

The pritmary cbjective of the first interzessional workshop i3
to develop an appropriate Jmplementation Simulation Tvials
structure and to specify the associated conditioning so that it
can be carried out before the following Annual Meeting.

The aim of such trial:® is to encompass the range of
plavsible scenarios involving imfer aliz stock structure,
MSY rates (MSTR), removals and surveys. These trials are
used to investigate the implications of various choices of
BEMP variants such as Cafch-cascading from a risk- and
catch-related perspective, with a view to recommending an
appropriate variant for implementation of the EMP for a
specific species/ares.

Workshop dizcussions will include the items listed
below.

(1) A final review of the plavsible hypotheses arizing from
the pre-implementation assessment (and, if appropriate,
elimination of any hypotheses that are inconsistent with
the data) — this will take into account the probable
management implications of such hypotheses to try to
avoid unnecessary work in the precize specifications of
hypotheses for which these are very similar.

(2) An examination of more detailed information in
expected operations, including whether coastal, pelagic,
on migration, on feeding, on breeding or combinations
of theze. When providing such information, users and
scientists may provide options or suggest modifications
to the pattern of cperations.

(3) The determination of the small geographical areas
(‘sub-areas”) that will be uszed in specifying the stock
structure hypotheses and operational pattern.

(4) The development of (options for) potential Small
Arsas’ and management variants.

(3) The s=specification of the data and methods for
conditicning the trials that will be carried out before the
next annwal meeting (an e-mail correspondence group
will be established to make revisions should any
problems arise).

(6) Further consideration of experimental ways to
distinguish amongst competing stock hypotheses.

It iz important to note that after this stage:

(1) there shall be no changes to the agreed trials structure
that implements the agreed plausible hypotheses; and

(2) no new data will be considered, although new analyses
of existing data may be presented to the First Annuval
Meeting (zee below).

3. First Annual Meeting

The primary purpose of the first Annnal Meeting iz to
review the resultz of conditioning and to finalize the J5Ts. It
i expected that failure to achieve adequate conditioning
will be avoided through revizions to the trials specifications
by the e-mail correspondence group. However, if some
trials cannot be conditioned, thiz may or may not influence
the relative weights assigned to the trials (e g. if a specific
inztance of a stock structure hypothesis cannot be
conditioned adequately, this does not imply that the stock
structure hypothesis concerned i3 implavsible).

This review may include new analyses of data available
up to the time of the previous workshop but new data may
not be introduced at this stage. After reviewing the results
of the conditioning, the Trials themselves may be changed,
but the overall structure can not be changed.

The primary output will be the detailed specifications of
the final /575, These will be determined on the basis of:

% A& irial iz the combination of a =et of “hypothesas’ {2z, about stock
structure, METE).
7 Swwall Areas canmot ba smaller than sub-areas.
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(1)} final consideration of the plavsibility of the various
hypotheses and hence the weight aszigned to each of
the trials (the overall balance of the J5T: will be
accounted for when weights are assigned);

(2} discussion of what data‘research may reduce the
number of hypotheses and possible time-frames for this
research/data collection;

(3) updates‘improvements to standard data sets (ie
abundance, catches, bycatches) for vse by the CL4 in
final trials and when evalvating the plavsibility of
hypotheses and hence assigning weights to trials (new
data would not be used when conditioning the trials);
and

(4) =zpecification of operational features (geographical and
temporal) and management variants.

The specification of final trials will:

(1) include trials to examine effects of using one RMP
variant over an initial pericd {up to 10 years) followed,
after a 5-year phase-cut period, by a more conservative
variant {zee dizcussion below);

(2} exclude potential “low’ weight trials (e.g. thoze where
at least ome factor iz considered to have ‘low’
plausibility); and

(3) assign weights to the remaining trials of ‘high’,
‘medium’, or ‘no agreement’ﬂ.

A timetable for the remaining work (including circulation of

trial results and format) will be developed — the timetable

will be determined so that there is a reasonable expectation
that the results of the trials will be available well before the
second intersessional workshop.

The Committee will also commence discussions related
to defining the inputs for actual application of the L4
(catches, bycatches, estimates of abundance and projected
future anthropogenic removals).

4. Second intersessional workshop

The primary objective of thiz workshop is to review the

rezults of the final trialz and develop recommendations for

consideration by the full Committes on:

(1} management areas;

(2) BMP variants (e.g. Catch-cazcading, Catch-capping);

(3) associated operational constraints (e.g.  temporal
restrictions);

(4) suggestions for future research (either within or ovtside
whaling operations) to narrow the range of plansible
hypotheses/eliminate some hypotheses; and

(3} ‘less comservative’ variant(z) with their associated
required research programs and associated duration.

Dizcussions regarding the inputs to the actual application of

the CL4 will continue.

4.1 Guidelines for the review of IST

It iz to be hoped that the attention to the development of
final J57s will have ensured that the number of trials is
minimized. In order to extract the most information out of
the results of the [57z, conservation performance should be
examined for each RMP wvariant and trial. The set of
decizion rules listed below iz semi-automatic. It i3 not,
however, fully automatic because some “human integration’

& “No agreement’ trials are trials for which a reasonzhble case is made that
the weight should be ‘hugh’ although thiz 13 m disagreament. Trials for
which there 15 dizagreement on whether a tnal i= “‘medivm’ ar ‘low” would
normally be treated as ‘mediom’ m the process of reviswmg tmal results.

of results will be necessary, particularly in order to inform
decizions about whether future rezearch iz needed. During
review of the results, discussions will continue on the
development of a research programme to try to distinguizsh
amongst hypotheses, for final recommendation at the
Second Annual Meeting.

The steps involved in reviewing the I57s (see Fig. 1 fora
flowchart of the overall process) will be as follows. Adjunct
3 applies each of these steps to an illustrative example.

(1) The conservation performance (given the highest
priority by the Commniszion) for each trial and variant
will be examined using predetermined guidelines {e.g.
those in Table 1), and each combination of variant and
trial will be classified as either ‘acceptable’,
“borderline’ or ‘unacceptable’ (box 1 of Fig. 1). This
will result in the initial ranleing of the variamts. Note
that thiz classification step only considers trials
weighted as ‘high’., ‘medivm® or ‘no agreement’
because the “low’ weight trials were excluded during
the First Annual I".-Ieeti.ug;'. The exact numerical
specifications for the thresholds wsed when defining
‘acceptable’ and ‘borderline’ will be based on the
values for relevant performance measures for the single
stock trialz. Specifically, the values for “acceptable’
performance are based on the results for the D1 and R1
base-case trials for the 0.72 tuning of the CLA, while
those for “borderline’ performance are based of the
results for these trials for the 0.60 tuning of the cra’.
The results for the D1 trial will be used to specify the
thresholds related to final depletion while thosze for the
Rl trial will be uzed to specify the thresholds related to
the minimum ratio of the population size with catches
compared to that with only incidental catches.

(2) Variants that are classified as “acceptable” for alf trials
can be recommended to the Commission without any
additional research (although there may be zome
suggestions related to future research) (zee box *2° on
Fig. 1).

(3) Variants that are classified as “vnacceptable’ for any
‘high’ weight trials are uvnacceptable and will be
eliminated’ from consideration at this stage (zee box
‘3" onFig. 1.

(4) The detailed performance of the vamants which
performed acceptably for most (taking the balance of
the trials into account) of the trials but “borderline’ for
a small number of the ‘medivm’ weighted trizls will be
examined. If performance on the conservative-related
performance statistics for these trals i3 close to

‘acceptable’ (e.g. lower z%-ile of final depletion ~yK)

¥ Some ‘low’ weight frials may be nm to confinm which of thess frials have
a large impact on the parformance of tha EMP. The results of these trials
will mot, however, be usad to select an BMP vanant to zelsct to the
Commizzion bot may play a role m the development of sugzestion: for
future rezearch.

'* Tha Committes implicithy agreed that tmings from 060 to 0.72 for the
D] basze-case trizl ware acceptzble for the smgle steck L4 by providing
the Compmszion with thiz rangs of alternatives. The Commuszion choza
0.72.

'* Wote that although a variant mav be classified as unacceptable, thiz does
not preclude 2 member government from conducting research which could
show that the tnial on which performance was unacceptable should have
bean a ‘low’ weizht tnal. Information from such research will be evaluated
during the regular Mmiplsmentarion Reviews. If the rezults of research show
that some tnals mibially as=sizned ‘high' weight are actuzlly quite wmldoel
{and deserve ‘low’ weight), thiz could result i recomsideration of
previcushy rajectad BMP vanants.
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Takla 1
Catagories of conservation performance.
Accaptakla Beordarline Unaccaptabla
Either: Either: An].'fhjngﬂut_{:an.uut ba dass].ﬁad
lower v¥e-ile of final deplation >0K: lower w¥-ile of final deplation >BK: as ‘accaptable’ or “borderline’.
andor and’or

tha lower x%-ile of the mimmm over sach of
tha 100 years of the ratio of the population size
to that 1n the same scenanio but thers are only
meidantal catches, remams =7 (Fig. 2).

the lower v%5-1la of the mumiwnm over sach of the
100 years of the ratic of the population size to that
m the same scenario but thers are onby meidental

catches, ramams 8.

(3

these variants could be judged ‘acceptable’ by the
Committee and could be recommended to the
Commizsion without a required research program (see
the two box 4°s in Fig. 1). If thiz performance iz not
cloze to ‘acceptable’, these variantz are considered
further as described in step (3).
The performance statistics for the variants for which no
decision has yet been made (ie. they are neither
‘acceptable’ nor ‘unacceptable™) are evaluated to
determine whether these variants fall into one of three
categories: ‘rejected/unacceptable’, ‘acceptable’, and
‘possibly acceptable with required research’ .
(a) The walues of the catch-related performance
measzures for these variants will be examined and

(b)

compared with those for the variants which are
acceptable (box 5 of Fig. 1). In addition to the
usual statistics: i.e. median, 5= and 95% percentiles
for *Total Catch’, ‘Catch by Small Area, Medium
Area’ and “Average Catch over the last 10 years of
the 100-year Management Period’, the Committee
might wish to consider catch statistics for an initial
period of management (zay 20 years).

The TWC Member(s) who made the proposal will
be requested to state!” whether, based on the
comparizon of the catchrelated performance
meazures, they remain interested in the remaining
variants given that application of these variants
will require that a research programme guided and

2. Yes ('Acceptable’
performance

1. Evaluate performance using predetesmined
guidelines. |& parfomance ‘acceptable’

on all trials?

3. "Unaccaptable’
parformance for at

on all trials).

‘Bordering’ unacceptable’
o some 'riediem’ and’or
‘no agreement’ frials.

least one ‘high' waight
trial.

4. Do the only problems relste fo 'borderiing’
perfarmance on medivm frials?

Yas

4a, Detailed evaluation of

Ma

. Evaluate catch related

results, Are results “acceptable’?

Yes

Not acceptable
without research.

parfarmance.

6. Proposi

ng member deams vanant
warth pursuing?

Yes

7. Iz there a feasible resaarch
program o resalve uncertaintes?

Ma

Yas

B Wil implementing this vanant fallowed
by anather varent after 10 years lead
to‘acceptable’ parformanca?

Yes

Mo

L

Accaplable without
research

;

Acceptable with research

Unacceptable

Fig. 1. Flowchart.

2 Wote that cmly variants which achieved “bordesdline’ performance om
‘high’, ‘medmm’ or ‘ne agreement’ weighted frialz or “umacceptzble’
performance on ‘mediom’ or ‘no agreement’ tmals wall be conmidered at
this stage becanze amy variants which achieved “unacceptable’ performance
for a “lugh’ weight tnal will already ke rajectad (zee step 3.

12 Via their Scientific Committes representative.
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approved by the Committee be implemented (box 6
of Fig_ 1). Only variants in which interest has been
expressed will be retained.

(c) For each of the remaining variants, the Committee
will then decide whether a research programme
can be developed that provides information that
can be uzed to assess whether the combination of
factors on which the trials for which these variants
perform poorly should have been ‘low’ rather than
‘medivm’ or “high’ weight (box 7 of Fig. 1). The
aspects considered during such an evalvation will
include:

(1) feazibility of addressing the uncertainties
concerned over a 10-year period;

(i) the number and nature of trials for which the
variants did not perform ‘acceptably’m; and

(iii) the extent to which the variant failed to
perform ‘acceptably’™.

(d) If the Committee decides that it iz feasible to
design a research programme for any of the
variants, it will establish additiomal trials to
examine conservation performance, assuming
management iz bazed on these variants for 10 years
after which management will revert, via a five-year
phaze-out process, to being bazed on one of the
acceptable variants”. The results of these trials
will be considered at the Second Annual Meeting.

5. Second Annual Meeting

The primary purpose of thiz meeting iz to review the results
of the Second Intersessional Workshop (including any
additional trials) and agree recommendations for
implementation including the specifications of the inputs to
the CLA4.

Population size

D T LJ 1
0 50 100 150
Year
—— Mo calches —a— With calchas

Fig. 2a. Two exampls population size trajectories. The population 1s
inrtially depleted to 3,000 animals. The solid line comrazponds to 2 no-
catch scemario and the trizngles to 2 scenario m which thers are

catches.

¥ A larze number of trals need not lead to immediate rejection of the
poszibility of 2 ressarch program if all the trials concemed mvolve a small
mumbsar of uncartainties which lead to poor performance.

15 This is to simulate a siftuation where the recommended research
prosramme does mot vield results that show the mmbal vanant to be
acceptable (Le. that the frials for which it was not robust had “low” weight).
Mote that the “acceptable’ vanant mught invelve zero catchas,

If the Second Workshop had recommended additional
trialz, theze will be reviewed at the Second Annual Meeting.
Particular attention will be given to the conservation
performance of those trials where a ‘less conservative” RMP
variant iz assumed for the first 10 vears, followed by a
phase-out period, after which catches are set by a “more
conservative’ variant''. If conservation performance for
theze trialz zatisfles the requirements of adeguate
performance, that variant [or variants] will be presented as
acceptable in association with a research programme agreed
by the Committee. The associated research programme will
be formulated such that it identifies expected progress in a
manner that will allow the Committee to review annually
whether the programme iz being adequately followed.

When prezenting such variants, it will be explicit that:

(1) if at any time the research programme associated with
the BMP variant has not progressed to the satisfaction
of the Committes, the Committee will recommend that
catch limmitz immediately be bazed on the ‘more
conservative’ EMP variant; and

(2) the option to choose a “less conservative variant +
rezearch programme’ can only be invoked once.
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Fig. 2b. The time-frajectory of the ratio of the population ziza with cateh to
that without catch. “Accaptable’ performance comresponds to this ratio
ramaming above 7 for the duration of tha 10{-vear penod whila
‘borderline’ performance comesponds to this ratic remainmg about &
for the duration of the 100-year peniod.

¢ This variant is one those which is acceptzble without a required research
program and which, when tested m combmation with the ‘less
conservative’ BMP vanant, was found to achieve “zoceptable’ performance
for all tmals. Thiz variant need not be the vanant among those that ars
‘zeceptable’ without a research prograrm that leads to the highast catchaz.
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Adjunet 2

Example summary table for proposals for pre-implementation assessment with a few hypothetical illustrations

Ttem Diatails Faw format Whers held Amnalyvtical methods Kay papars Commment=s

Operational data

Catch istory  E.g Nation, operation, date, E.z. Electronic wC - E.z Wrght-Plullips, Baing updated
length, sex, other 2077; Anelka 2077

Effort data E g Simple (ez. COW), time  E.z. Paper Matiomal 1ak - W, 1977 -
budeet

Abundance

Shipboard E. g Dates, fracks, what E.z. Electronic IWC-DESS Eg Lme-transect, no g0 - Alraady
recorded, methodology surtable for Distance cormrection accaptad by 5C

Aparial E.g As for shipboard E.z. Electromic IWC-DESS E.g Cus-counting - -

surtable for Distance
Stock structure and dizpersal rates

Granatic E.z n allozvme, microzatellite, Sae Saction 5.1 - E.g. Hypothesziz testing, - -
et boundary rank disparsal rates

Morphometric E g What measured, », - - E= PCA - -
positions, zex, et

Dhzcovery E = Raleazses, recoveries (dates, See Table 59.9% - E.=. Simple plots, - -

mmarics positions, effort etc.) Effort based probabilities

Telemetry E gz m fracks, dive times ate. - - E.=. S8imple plots, mput to - -

aerial survev anzlvaiz
Biological E g. Baproductrve data (foetal, - - - - -
parameterz dates, positions, 1 ete)
Ecological E g Pollutant, parasites - - - - -

Adjunet 3

An illustrative example of reviewing the results of a set of ISTs

The decizsicn rules outlined in Fig. 1 and Section 4.1 are applied to the illustrative example in Table 1. In this example, thers
are six RMP variants and 11 trials (four of which have *high’ weight, five *medmm’ weight and there was no agreement on the
weight for the last two trials).

Takla 1
Conservation perfonmance by management varant and tral.
Variant Variant

Trial Weight 1 2 3 4 5 3 Tzl Weaight 1 2 3 4 3 i
1 High A A A U A A 7 hedium U A A A B A
2 High A A A E B A g Medinmm A A A U A B
3 High A A A E A A 9 Mledinm B A A u A B
4 High A A A E A A 10 MNoagresment B A A U u A
5 Madivm A A B U A A 11 Moagreement A A A A A A
6 DMadiom A A A B A A

Fezults: A=acceptable, B=borderlme, U=unacceptable.

The initial ranking of the variants in Table 1 (see boxes 1, 2 and 3 of Fig. 1) suggests that only variant 2 is acceptable without
additional research because it is the only variant that achieved ‘acceptable’ performance for all of the trials. One possible
outcome at this point 1z that variant 2 could be recommended to the Commission. This recommendation would not invelve any
required research (although there may be some suggestions for research). This initial ranking would also result in rejection of
variant 4 az unacceptable because it performs unacceptably on Trial 1 (which has “high’ weight). A summary of the zituation at
this point is:

Variant 1 2 3 4 5 5
Statmz Mo decisionyet Acceptabls Mo decizion vet Unaccepiabls Mo decision yet Wo decizion vet

The performance of the remaining varants (1, 3, 3 and &) in Table 1 for each trial would now be examined in detail (step 4 in
Section 4.1). Variant 3 performed acceptably for all of the trials except trial 5 where itz performance was “borderline’. The
detailed results for this trial would be examined by the Committee. Assuming that variant 3 was judged acceptable following
detailed examination of the performance statistics because its results are close to “acceptable’, variant 3 would be desmed
acceptable. The summary of the status of the various variants becomes:
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Variant 1 2 3 4 5 G
Statuz Mo decision yet Accaptable Unaccaptabla Mo dacizion yet Mo decision yat

The decision rule has now reached the point at which decisions need to made regarding whether any of the remaining variants
(ie. variants 1, 5 and & in the example) are acceptable if they are accompanied by required research (step 3 in Section 4.1). The
catch-related performance statistics would now be examined and the I'WC Member(s) who made the proposal for
Implementation would be requested to state whether they remain interested in variants 1, 5 and 6. Let us assume that the
Member(s) proposing 'mplementation decide that variant 6 does not provide sufficient additional catch to warrant the cost of
the large research program that would be needed to show that the factors that undeslie trials 8 and 9 are “low” weight. The
summary table now becomes:

Wariant 1 2 3 4 5 [
Stammz  Nodecizion yvet Acceptable Acceptable Unacceptzble Mo decizion vat Mot worth pursums

The Committee would then decide for each of the remaining variants (1 and 3) whether a research program could be developed
that provides information that could used to assess whether that the combination of factors on which the trials for which
variantz 1 and 3 performed poorly (trials 7, 9 and 10 for variant 1 and trials 2, 7 and 10 for variant 3) should have been ‘low’
rather than ‘medivm’ or “high’ weight (box 7 of Fig. 1). A poszible outcome of this is that there is no feasible 10-year research
program to revise the weight for trial 9 (which say involves a low valee for M5YR) zo variant 1 (which achieved ‘borderline’
performance for trial 9) would be omitted from consideration. The summary table is now:

Variant 1 2 3 4 5 3
Status Mo foasible research Acceptable Acceptzble Unaccsptable Mo decision vet Wot worth pursums

The Committee would then establish additional trialz to examine conservation performance if management was bazed on
variant 5 for 10 years (box 8§ of Fig. 1). These trials would invelve using variant 3 for ten years followed by one of the
acceptable variants. In the case under consideration, there would two ways to running these trials: 1) vanant 5 followed by
variant 3, and ii) variant 5 followed by variant 2. These calculations would be conducted assuming that the catch limits for
vears 1-10 are calculated using variant 5. the catch limits for years 11-13 are calculated using a weighted average of those from
variant 5 and one of variants 2 or 3 {where the weight changes from 1 in year 10 to 0 in year 15), and the catch limit for years
15+ are calculated using variants 2 or 3. If these calculations lead to performance measures for all of the trials that would be
clazzified as ‘acceptable’ (using the classification scheme in Table 1), variant 5 would be judged to be ‘acceptable’ if
accompanied by a research program. The final summary table is then:

amant 1 2 1 4 5 B
Status Mo fogzible research  Acceptabls  Acceptable Unacceptable Acceptable with requirtad Mot wiorth pursuing
research
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