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Abstract

A checklist is provided incorporating some 30 qualitative or semi-quantitative criteria to be completed by resource
expetts as a preliminary basis for deciding on priorities for precautionary management of marine resources or fisheries. The
four tables furnish a means of comparing upit resources in (erms of the relative vulnerabilities lo non-precautionary
harvesting and in determining which aspects of the fishery require particular attention from research and management,
including, if necessary, the formulation of appropriate Limit Reference Points. Such precautionary refercnce points may be
relatively simply formulated but would need to be incorporated within a management system that is simple and pre-
negotialed. A methodology for using a suite of simple limit reference points as a 'traffic light' indicating the state of the
fishery in response to precautionary crileria is proposed. '

Introduction

The need to distinguish between Limit and Target Reference Points in fisheries management (Caddy and Mahon, 1995)
is now well established as one operational component of a precautionary management system as specified by the FAO Code
of Conduct and the UN, Agreement on Straddling Fish Stocks and Highly Migratory Fish Stocks. The precautionary approach
to the use of refercnee points as noted in FAQ (1995) suggests that they should form part of a harvest control law for the
fishery in questien. : .

Most harvest control laws formulated to date are specified as an allowable trajectory of points between reference points
specified in terms of biomass and fishing mortality, where it is assumed that the position of the fishery is known with a
degree of precision and the management response and conformity by the industry required by the harvest law is also achieved
with comparable precision. ‘

For many fisheries, however, a histary of quantitative estimates of past states of the tishery may not be available or
regime shifts or changes in the fishery itself may mean that historical data is less than reliable as a guide for action or may be
restricted to landings. It may be necessary then to seek a guide 1o action beginning with a broad review of all qualitative and
semi-quantitative information on the fishery before deciding on priorities for setting limits to management action in the form
of reference points or a control law incorporating them. Such a situation seems conducive to the use of a questicnnaire such
as is routinely used in environmental assessments of the degree to which environmental standards are being respected. Such a
questionnaire (Caddy, 1996) has been proposed, strictly based on the management-related Articles of the Code of Conduct. A
similar approach scems feasible and is proposed here, prior to introducing technical management measures. This could also be
particularly useful in facilitaiing discussions between fishery scientists and fisheries managers and the industry.




The paper also addresses the problem of specifying reference points and harvest control laws in information-poor
situations typical of developing-country fisheries. It is stressed that the success of simple 'rules of thumb' in setting limit
reference poinis can only be envisaged if they are incorporated into a harvest law which specifies prompt and pre-negotiated
responses to the signals from 4 suite of such LRPs. Such a hypothetical feedback mechanism is postulated in the form of an’
LRP traffic light".

Proposed Methodology

It is suggested that for each unit resource a scoring be completed for each relevant category or row in Tables 1 to 4,
based on information on past landings. Score red, green or orange once for the resource in Table 1, and score one point for
each row in columns green, orange and red in Tables 2-4, whichever colour is judged to be most relevant to the resource for
the category in question. Higher importance is placed on the red (and possibly crange) scoring, which should then be
incorporated in a summary table which will form a useful basis for a 'precautionary statement’ useful to managers in deciding
on the relative importance of management measures, reference points or the necessary research or data-gathering activities to
support such a system.

It would also be useful to group summary tables for those resources harvested together or which constitute predators and
preys so as to provide, at least qualitatively, an information basis for a multi-species approach to setting reference points.

A Simple Multi-LRP Harvest Law
Simple LRPs as 'rules of thumb’ for precautionary management

Caddy and Mahon (1995) note that, in circumstances where uninterrupted series of data on age composition and biomass
are not available, and where it is not possible to fit a stock-recruit relationship, there may still be some information available
from past harvesting which allows an approximation to MSY conditions to be arrived at, and estimates of growth, natural
mortality and virgin stock size may have been made. Under these conditions, while it may be difficult to formulate a formal
harvest law involving trajectories of fishing mortality and biomass, it may still be possible to formulate several limit
reference points which, from experience with similar resources elsewhere, have a reasonable likelihood of being
precautionary.

Following Gulland (1971), such reference points can be formulated in terms of biomass and virgin stock size as:

LRP (precautionary TAC) < xMB,, where x is significantly lower than the 0.5 used by Gulland. For example, from
empirical observations, Patterson (1992) noted that low values of x in Gulland's formulation MSY = xMB, are more
precautionary for small pelagics (and presumably other stocks with high natural mortality rates). Caddy and Csirke (1983)
proposed a reference point, the point of Maximum Biological Production (MBP), that is aimed at conditions when stock
production to fishing and natural deaths is maximized, and Di¢ and Caddy {1997) suggested that this is precautionary and
relatively easy to calculate (Fig. 1). Based on a knowledge of von Bertalan{fy's growth parameters and with some ideas on
selectivity, Die and Caddy also suggested several simple reference points (Z*, F* and 1*) that can be formulated as
inequalities (Fig. 2). These follow from the assumption that a precautionary reference point is one allowing the cohort a
reasonable probability of spawning at least once before capture, and hence can be used (o test other F-based reference points
for their conformity with this principle.

The use of suites of LRPs

Recognizing that such simple reference points are not easily intercalibrated, nonetheless there may be advantages in not
relying on measuring a single LRP with high precision. It is believed that a suite of simple ‘rules of thumb' based on past
experience elsewhere can provide multiple calibratable reference points and that it is unlikely that unsustainable fishing
conditions can occur without ane or more of them registering this situation. Like any other harvest law, such an approach
only forms part of the total management system, and the rapidity and effectiveness of the management response to a LRP
changing from green to red will determine whether a harvest law attains the required precautionary objective. Given that this
latter component of the management system cannot be specified by the workshop, the justification for choosing very
sophisticated reference points that need regular adjustment seems less convincing.

A suite of reference points as proposed here could form one component of a feedback system as long as management is
prepared to provide the other component by taking prompt action when most or all of the LRPs register that the fishery is no
longer precautionary.
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Fig. 1. Several reference points based on production and biomass (from Die and Caddy, 1997).
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Fellowing initial experience with such a suite of LRPs, management may make agreed adjustments which can either
consist of modifying the LRP so as ta reduce or increase the degree of precaution and/or change correspondingly the severity
of management response when LRPs are exceeded.

1t is suggested (Fig. 3) that a 'traffic-light’ approach to the use of such limit reference points could be feasible and more
easily understandable at all levels of the fishery management system, the management response being calibrated to be
progressively more severe as the reference points pass from green to red conditions. Such a simple feed-back situation seems
testable by simulation and could be still feasible in relatively data-poor conditions. An analogy can be made to systems of
fuzzy logic which are progressively finding applications in control systems.
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Fig. 3. A harvest law based on multiple LRPs integrated into a feedback loop incorporating staged management responses.
A precautionary "traffic light" is envisaged, with variable (pre-negotiated?) management responses triggered
progressively as the number of red lights increases signalling that LRPs have been exceeded.
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