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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. 
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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 Brandão 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, Brandão et al. (2022) concluded that the prospects for developing 
entirely generic approaches/harvest strategies (able to cover all the major resources in the SIOFA 
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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 RFMO1, 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 Brandão 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. 
 

• 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. 
 

 
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. 
2 The 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. 
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• 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. 
 

• 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 
quantitative 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: 

• The manner in which the fishery operates 

• The areas in which future fishing operations will take place 

• Past catch, abundance and demographic (e.g. catch-at-length distribution) information 

• Stock structure and migration patterns 
 

2) Initial evaluation 
 
This has two basic aims: 

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

• 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 
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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 Brandão 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  
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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. 
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• 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 MSE option has now become more pertinent 
to RFMO’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. 
 

• 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 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 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. 

Step 6 The Technical Sub-Committee must also advise the Scientific Committee on: 

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

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. 
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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 
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