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Executive Summary 

An ecological risk assessment (ERA) was undertaken in 2005 in support of MSC re-certification of the 
commercial Western Rock Lobster (WRL) fishery. Following the 2005 ERA, the certifying body—
Scientific Certification Systems Inc (SCS)—advised that an improved ERA was needed for meeting the 
requirements of MSC re-certification. 

In particular, SCS required re-assessment of the ecological hazards identified in the 2005 ERA, ranked 
by at least one person as ‘moderate’ risk or above, using the ‘Ecological Risk Assessment for Effect of 
Fishing’ (ERAEF) methodology developed jointly by CSIRO Marine and Atmospheric Research, and 
the Australian Fisheries Management Authority (AFMA). This requirement is reflected in a formal 
condition of re-certification. 

A workshop procedure was developed in consultation with CSIRO research scientists involved in the 
development of the ERAEF methodology, and proposed to SCS (as the certifying body) as an 
intermediate step to gain an improved understanding of ecological risk before proceeding to a Level 2 
ERAEF analysis. It was agreed by the Department of Fisheries and the Western Australian Fishing 
Industry Council (WAFIC) to adopt this alternative approach, with the aim of carrying any hazards still 
assessed as ‘moderate’ risk or above in this 2007 ERA to the Level 2 ERAEF analysis. 

A workshop procedure was distributed widely to all stakeholders in November 2006 whilst canvassing 
the availability of independent experts for proposed workshop dates. Based on the availability of 
technical experts and stakeholders, numerous technical documents were distributed on CD-ROM six 
weeks prior to the workshop date (2-3 April 2007), and made available to all stakeholders on the 
WAFIC website four weeks in advance of the workshop. 

The ERA undertaken on 2-3 April 2007 resulted in detailed outcomes which were documented in the 
risk assessment workshop record and communicated to all participants. All of the 15 ‘moderate’ risk 
hazards on the agenda were assessed using a consultative and structured workshop procedure. 
Consensus was reached on the expert judgements of a Technical Panel in this qualitative ERA. 

Eleven of the 15 hazards were ranked ‘low’ or ‘negligible’ risk under present circumstances. Ongoing 
performance monitoring of the fishery and management controls should be used to confirm that the 
risk rankings do not increase. 

The ERA of the Western Rock Lobster fishery revealed four ‘moderate’ risks. Risk management actions 
are in progress for three of the moderate risks (refer to Recommendations 1 and 2 below). One of the 
moderate risks to a by-catch species was subject to further assessment under a Level 2 ERAEF analysis, 
which yielded further information to characterise risk and propose management actions 
(Recommendations 3, 4 and 5). 
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The suggested risk management actions are documented for consideration by the Western Australian 
Department of Fisheries and WAFIC. For each of the four moderate risks under existing management 
controls, the following recommendations were made: 

 

Recommendation 1: No further risk assessment of fishery efficiency gains to the target species is 
recommended at the present time, pending a commitment of WRL fishery 
managers to improve estimates of efficiency gains and take them into account in 
the management of the fishery. An ERAEF Level 2 assessment would not be 
expected to add value to the management of this hazard, as it would not provide 
any additional information that might change the recommended action. 

 

Recommendation 2: No further risk assessment of hazards to the central west coast or Kalbarri–Big 
Bank deep-water ecological communities is recommended in the short term. The 
hazards of fishing activity interactions with deep-water ecological communities 
has been assessed in an EcoSRG workshop (August 2007, chairman’s report in 
preparation), which recommended ongoing research of fished and unfished 
areas. If new information becomes available as a result of future research, the 
risk level should be reviewed and validated by the WA Department of Fisheries 
and WAFIC in consultation with independent experts. 

 

Recommendation 3: No further risk assessment of bait band entrapment hazards to the by-catch 
species Carcharhinus obscurus (Dusky whaler shark) is recommended in the short 
term. 

 

Recommendation 4: Alternatives to bait bands, to avoid the use of materials that can entangle C. 
obscurus and other by-catch species, should be investigated as a matter of 
improving environmental management of the Western Rock Lobster fishery. If 
the bait band hazard is eliminated, no other specific actions would need to be 
taken by the Western Rock Lobster fishery to avoid impacts to this species. 

 

Recommendation 5: If bait bands continue to be taken to sea by the Western Rock Lobster fishery, 
on-going stock assessments of C. obscurus should consider the threat of mortality 
due to bait band interactions, and investigate methods for collecting data to 
monitor any increased mortality with a high level of confidence. 

 

It is important to note that the interaction of bait bands with C. obscurus can be attributed to a number 
of fisheries which utilise bait bands aboard vessels, not solely the Western Rock Lobster fishery. If this 
risk is considered unacceptable, management actions to reduce or eliminate the exposure of marine 
fauna to bait bands should apply to all users of the marine environment. 
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Introduction 

The Western Australian Rock Lobster (Panulirus cygnus) fishery was the first in the world to gain 
certification as a ‘well-managed and sustainable fishery’ by the Marine Stewardship Council (MSC) in 
2000. It has since been re-certified for a period of five years, commencing in November 2006.1 
Re-certification of the fishery is subject to conditions which include improved ecological risk assessment 
(ERA) practices. 

An ERA was undertaken in 2005 (Dept Fisheries 2005) in support of MSC re-certification of the 
commercial Western Rock Lobster (WRL) fishery. Following the 2005 ERA, the certifying body—
Scientific Certification Systems Inc (SCS)—advised that an improved ERA was needed for meeting the 
requirements of MSC re-certification. In particular, SCS required re-assessment of the ecological 
hazards identified in the 2005 ERA, ranked by at least one person as ‘moderate’ risk or above, using a 
more rigorous risk assessment methodology. This requirement is reflected in a formal condition of re-
certification (SCS 2006a). 

It was suggested by SCS that the ‘Ecological Risk Assessment for Effect of Fishing’ (ERAEF) 
methodology should be used, which was developed jointly by CSIRO Marine and Atmospheric 
Research, and the Australian Fisheries Management Authority (AFMA) (Hobday et al. 2007). The 
ERAEF methodology provides a hierarchical framework for a comprehensive assessment of the 
ecological risks arising from fishing, with impacts assessed against five ecological components:  target 
species; by-product and by-catch species; threatened, endangered and protected (TEP) species; habitats; 
and (ecological) communities. ERAEF also provides an explicit approach to uncertainty in assessment 
of ecological risks from fishing. 

The Western Australian Department of Fisheries, on behalf of the Western Australian Fishing Industry 
Council, engaged E-Systems Pty Limited on the recommendation of CSIRO Marine and Atmospheric 
Research to undertake preparations for and facilitate the required ERA. Mr Richard Stoklosa of 
E-Systems was previously engaged by CSIRO to perform a peer review of the ERAEF methodology 
during its development, and has a detailed understanding of its practical use (Stoklosa 2003). 

This document is the report of the 2-3 April 2007 Western Rock Lobster Ecological Risk Assessment, 
prepared by Richard Stoklosa of E-Systems on behalf of the Western Australian Department of 
Fisheries and Western Australian Fishing Industry Council (WAFIC). The expected outcome of this 
2007 ERA was to provide transparent and confident classification of risks associated with the activities 
of the Western Rock Lobster fishery, and to identify management strategies to control risk where 
necessary. One of the moderate risks to a by-catch species was subject to further assessment under a 
Level 2 ERAEF analysis, which yielded further information to characterise risk and propose 
management actions 

Selection of  the assessment method 

Prior to embarking on re-assessment of the fishery, E-Systems recommended a review of the possible 
ERA approaches that could be used to obtain explicit assessment outcomes and meet the requirements 
of MSC re-certification. A requirement of any ERA approach selected for this project was to ensure 
consistency with the Australian/New Zealand Standard for risk management (AS/NZS 4360 2004). 
Substantial effort had been previously undertaken in the 2005 ERA (Dept Fisheries 2005), and reviewed 
with a view to identify shortcomings and opportunities for improvement (Burgman 2005). A clear 
objective of re-assessment was to elicit more confident judgements of risk. 

                                                 
1 Refer to the MSC website:  http://www.msc.org/html/content_1277.htm, accessed 15 May 2007. 
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The proposition of re-assessing the fishery, addressing the necessary improvements identified by 
Burgman (2005) and SCS (2006a) was investigated. Selection of the ERA assessment method was 
subject to consultation with the Department of Fisheries, WAFIC and CSIRO Marine and Atmospheric 
Research. 

ERAEF Methodology 

The direct use of the intensive ERAEF methodology was considered, where a qualitative and highly 
structured Delphi method could be undertaken to determine which, if any, of the hazards from the 2005 
ERA would require assessment using the ERAEF methodology. Background on the ERAEF 
methodology and the rationale for the adopted method is presented here. 

The ERAEF methodology is a hierarchical approach, which proceeds through four stages of analysis: 

 Scoping; 

 An expert judgement-based Level 1 analysis described as ‘Scale, Intensity and Consequence 
Analysis’ (SICA); 

 An empirically-based Level 2 analysis described as ‘Productivity-Susceptibility Analysis’ 
(PSA); and 

 A deterministic model-based Level 3 analysis. 

The hierarchical approach provides a way of screening hazards, with increasing time and attention paid 
only to those hazards that are not eliminated as ‘acceptably low risk’ at lower levels in the analysis. Risk 
management responses may be considered at any level in the hierarchy to eliminate hazards or reduce 
risk. 

A review of the 2005 ERA noted that some 27 hazards received a risk ranking of ‘moderate’ or higher 
by at least one of up to 13 ‘voting’ experts who participated in the workshop. The advice of SCS was to 
subject the 27 hazards to a Level 2 Productivity-Susceptibility Analysis (PSA) under the ERAEF 
methodology (inferring that ‘moderate’ or higher risks from the 2005 ERA are being taken to be similar 
to the medium, high or extreme risk levels defined in the ERAEF methodology). 

It is noted that the Level 2 ERAEF methodology is currently described to address the potential 
ecological threats from activities related to the fishery being assessed. While external hazards are 
assessed at Level 1, Level 2 is not designed to consider hazards associated with threats external to the 
subject fishing activities (eg. recreational fishing impacts to the target species, introduction of diseases or 
pathogens in bait, climate change). As such, some of the 27 hazards identified in the 2005 ERA would 
not progress to Level 2 PSA assessment using the ERAEF methodology. The set of 27 hazards ranked 
as ‘moderate’ or above in the 2005 ERA was transparently categorised in the language of activities and 
ecological components of the ERAEF, to identify hazards that are relevant to continued Level 2 
assessment for MSC certification under the ERAEF methodology. Of the 27 hazards, 15 were potential 
candidates for Level 2 ERAEF assessment as explained to stakeholders in November 2006. 

The 15 potential hazards eligible for ERAEF Level 2 analysis are listed in Table 1, with reference to the 
‘hazard number’ assigned in the 2005 ERA. Table 1 distinguishes between internal and external threats, 
and identifies the relevant ecological component for each hazard. These hazards were specifically 
considered in the subject ERA. 

It is also noted from the hierarchical approach of the ERAEF that for medium, high or extreme risks 
identified from the Level 1 SICA assessment (substituted here by the outcomes of the 2005 ERA), that 
there are two possible responses: Level 2 PSA assessment; or a risk management response and re-
assessment of the hazard, adopting the guidance contained in AS/NZS 4360 (2004). Consideration of 
risk management options early in a hierarchical risk assessment process is a common and recommended 
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practice, to eliminate or otherwise reduce the risk of hazards to an acceptable level, obviating the need 
for more rigorous risk analysis which does not in itself contribute to risk management. Remedial action 
is not, however, limited to high risk activities. It should not be precluded for less serious risks that 
cannot be classified with certainty, where appropriate remedial action may be recommended as a 
precautionary measure. 

 

Table 1.  Hazards from the 2005 ERA relevant to ERAEF Level 2 analysis. 

2005 ERA 
Ref No. 

Hazard identified in the 2005 ERA 
Internal or 

external threat
Ecological 
component 

Direct capture or 
other interaction 

3 Efficiency changes Internal Target species Direct capture 
4 Mortality, productivity loss from handling Internal Target species Direct capture 
7 Octopus Internal By-catch species Direct capture 
8 Scalefish and sharks Internal By-catch species Direct capture 
10 Whales Internal TEP species Direct capture 
12 Sea lions Internal TEP species Direct capture 
14 Sea turtles Internal TEP species Direct capture 
19 Abrolhos ecosystem Internal Community Direct capture 
20 Leeuwin – Naturaliste Internal Community Direct capture 
21 Central west coast – shallow Internal Community Direct capture 
22 Central west coast – deep Internal Community Direct capture 
23 Kalbarri – Big Bank Internal Community Direct capture 
25 Benthic biota Internal Habitat Direct capture 
30 Marine issues – Abrolhos water quality External Community Other interaction 
32 Bait bands – Dusky whalers Internal By-catch species Other interaction 

 

Alternative methodology 

In planning for an improved ERA to address the MSC conditions for re-certification in 2006, it was 
noted that the 2005 ERA had been reviewed and a number of weaknesses in the adopted workshop 
process had been identified (Burgman 2005). It was observed that the risk analysis conducted in the 
2005 ERA was frustrated by a wide range of expert judgment, leading to extraordinary variations in the 
level of risk expressed for each hazard (Dept Fisheries 2005). For example, two of the hazards assessed 
were judged to vary from ‘low’ to ‘extreme’, with up to 12 experts choosing risk levels across the entire 
scale of risk. A contributing factor for this result was a lack of sufficient time and organisation of 
technical documents available to inform experts. Such a result is interpreted as an example of incertitude 
and perhaps frustration on the part of the workshop participants, where personal beliefs and values 
were (understandably) likely to dominate judgements in the absence of adequate technical information 
and a clearly articulated assessment process. 

It was reported by the Department of Fisheries that there had been a number of management actions 
implemented since the 2005 ERA, which were relevant to many of the 15 hazards eligible for re-
assessment. In view of the opportunity to gain an improved understanding of risk with an improved 
ERA process and full consideration of recently adopted management measures, E-Systems 
recommended a highly structured approach for a follow-up ERA that would address the previous 
shortcomings. The objective of this April 2007 ERA was to prepare for and undertake more confident 
risk analysis, before committing to an intensive and perhaps unnecessary Level 2 ERAEF analysis for all 
of the 15 hazards which were candidates for re-assessment. 
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A workshop procedure was developed in consultation with the CSIRO scientists involved in the 
development of the ERAEF methodology (E-Systems 2005), and proposed to SCS (as the certifying 
body) as an intermediate step to gain an improved understanding of ecological risk before proceeding to 
the Level 2 ERAEF analysis. It was agreed by the Department of Fisheries and the Western Australian 
Fishing Industry Council (WAFIC) to adopt this alternative approach, with the aim of carrying any 
hazards still assessed as ‘moderate’ risk or above in this 2007 ERA to the Level 2 ERAEF analysis. 

The Workshop Procedure was distributed widely to all stakeholders in November 2006 whilst 
canvassing the availability of independent experts for proposed workshop dates. Based on the 
availability of technical experts and stakeholders, numerous technical documents were distributed on 
CD-ROM six weeks prior to the workshop date (2-3 April 2007), and made available to all stakeholders 
on the WAFIC website four weeks in advance of the workshop. 

The Western Australian Rock Lobster fishery2

Target species 

The Western Rock Lobster occurs off the western coast of Australia, with the post-larval stages 
inhabiting the continental shelf from 1 to 200 meters in depth. The highest densities occur in waters less 
than 60 m in depth (Kailola et al. 1993). 

The species, Panulirus cygnus, is a spiny lobster with long antennae. The anterodorsal aspect of the 
carapace bears 2 distinct, smooth supraorbital spines and behind them are 2 rows of 4–8 smaller spines. 
Each abdominal segment has a transverse groove. The older juveniles and adult lobsters (except 
'whites') assume a reddish-purple colour with each moult. The carapace is uniformly coloured without 
obvious spots and markings, although the abdomen is spotted dorsally and laterally. Each walking leg 
has a broad, pale longitudinal stripe on its dorsal surface. 

Life history 

The life cycle of the western rock lobster includes a long (approximately nine month) oceanic larval 
phase during which mortality is especially high during El Niño events. Hatching of eggs occurs in 
summer (mostly December and January) on the outer continental shelf. The larvae disperse up to 
1500 km offshore spending the better part of the year in the South-eastern Indian Ocean. The larvae 
then return to the continental shelf from about July onwards and metamorphose into the final 'puerulus' 
larval stage which moves onshore and settles in shallow reefs in less than 30m of water (Kailola et al. 
1993; Phillips and Pearce 1997). Juveniles remain on shallow coastal reefs for three to six years before 
recruiting to the fishery (Philips et al. 1991). 

Adults mate between July and December and females carry the spermatophores until eggs are spawned 
between August and January. Depending upon the female’s size, 100 000 to 1 million eggs are spawned. 
These eggs are carried on the underside of the female's abdomen until hatched, which may take up to 
ten weeks depending on the water temperature. 

The size at which lobsters reach sexual maturity has been assessed only for females and varies with 
location and growth rate. Generally females are sexually mature at approximately five to six years of age, 
when their carapace length measures 90–95 mm. The sex ratio is usually 1:1. 

Growth rates vary considerably along the coast. In general, pueruli settle at approximately 8 mm 
carapace length. One year after settlement, juveniles are about 2.5 cm in carapace length. Studies have 

                                                 
2 Reproduced from SCS 2006b, and Dept Fisheries 2005. 
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shown three-year-old juvenile lobsters of 3.9 to 5.5 cm carapace length, four-year-olds between 5.6 and 
6.8 cm carapace length, and five-year-old and older animals with a carapace length greater than 6.9 cm. 

P. cygnus are omnivorous and feed at night. Their diet changes according to moult stage, season and 
habitat. Post-moult lobsters prefer epiphytic coralline algae (eg. Corallina species, Metagonolithon species) 
and inter-moult forms prefer molluscan items. Adults eat similar but larger food to that of juveniles (eg. 
epiphytic coralline algae, molluscs, small crustaceans, polychaete worms and sipunculids). 

Predators include, but are not limited to, reef fish, sharks and octopus (Octopus species). 

Fishery description 

The commercial fishery for western rock lobster is the most valuable single species wild capture fishery 
in Australia (worth between $A200 and $A400 million annually) and usually represents about 20 percent 
of the total value of Australia’s fisheries. 

This fishery also supports a significant recreational fishery with about 42 000 rock lobster licenses issued 
in 2005/06 and around 80 percent of these licenses used to catch 200 to 400 tonnes (approximately two 
to four percent of the total commercial and recreational catch). The license entitles fishers to use two 
pots and/or dive for rock lobster and keep up to eight lobsters per day. 

As one of the first managed fisheries in Western Australia, data have been kept on the Western 
Australia rock lobster fishery since the early 1900s. The rock lobster fishery was declared limited entry in 
March 1963 when license and pot numbers were frozen. Since 1963, boat numbers have declined from 
836 to 491 (as of January 2007). The commercial catch has varied between 8 000 and 14 500 t over the 
last 20 years mostly due to natural fluctuations in annual recruitment. The settlement of puerulus (one 
year old lobsters) is used to predict recruitment levels, and therefore catches three to four years ahead. 

The current management package employs several measures to pursue the legislative objectives, at the 
heart of which is resource sustainability. The rock lobster management package is widely recognized as 
meeting this objective, but the extent to which some other fisheries management objectives are pursued 
has been a matter of debate. An overall cap on effort, a Total Allowable Effort (TAE), is imposed by 
limiting the capacity of the fishery to a total number of usable pots. Relatively liberal transferability 
provisions allow market forces to determine the most efficient use of licenses and available entitlement 
(pots). This system of management is known as an Individually Transferable Effort (ITE) system. 

Western rock lobsters are distributed from Augusta on the South coast of Western Australia up to 
Exmouth, north of Shark Bay (Figure 1). The fishery is divided into three access zones. This distributes 
effort across the fishery, rather than permitting the fleet to concentrate effort on areas of seasonally 
high productivity, thereby avoiding higher than acceptable exploitation rates. Zonal management also 
enables management controls aimed at addressing zone specific issues. For example, there are currently 
different maximum size restrictions in the northern and southern regions of the fishery. A form of 
zonal management known as “closed areas” has been used in a number of instances. Rottnest and 
Quobba Point are closed to commercial fishing, and there are Fish Habitat Fish Protection Areas at 
Cottesloe, Yallingup and Lancelin Island. Other closed areas exist under the Marine Park management 
system administered by the Department of Environment and Conservation (DEC) (formerly known as 
the Department for Conservation and Land Management, or CALM). 
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Figure 1.  Distribution of Western rock lobster and lobster fishing zones in Western Australia. 

 

Other management tools of note are those of a biological nature. Specifically, harvesting excludes 
females in breeding condition, and animals outside the limits of minimum and maximum carapace 
length. Gear restrictions that constrain the design and construction of the pots, including the 
requirement for escape gaps, also play a significant role in controlling exploitation rates. 

Other resources for information regarding the management for the Western rock lobster fishery may be 
found at: 

Western Australian 
Department of Fisheries 

http://www.fish.wa.gov.au/sec/com/fisheries/WCRockLobster.php?0206, 
accessed 15 May 2007. 

Western Australian Fishing 
Industry Council Inc. 

http://www.wafic.org.au/fishing_industry/management.phtml, 
accessed 15 May 2007. 

Western Rock Lobster 
Council 

http://www.rocklobsterwa.com/, accessed 15 May 2007. 

Western Rock Lobster 
Development Association 

http://www.western-rock-lobster.com/index.htm, accessed 15 May 2007. 

 

Fisheries management legislation 

The Government of Western Australia operates under the Westminster system in which the responsible 
Minister makes executive decisions. Insofar as the administration of fisheries in Western Australia is 
concerned, the relevant executive decision maker is the Minister for Fisheries. The Department of 
Fisheries is established under the Public Sector Management Act 1994 and is the department principally 
responsible for assisting the Minister for Fisheries in administering the following acts: 

 Fish Resources Management Act 1994 (FRMA); 
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 Pearling Act 1990; 

 Fisheries Adjustment Schemes Act 1987; 

 Fishing and Related Industries Compensation (Marine Reserves) Act 1997; and 

 Fishing Industry Promotion Training and Management Levy Act 1994. 

Up-to-date versions of these acts can be accessed online at the Department of Fisheries website, at 
www.fish.wa.gov.au. Of particular relevance to the management of fish resources is the Fish Resources 
Management Act 1994 (FRMA). Section 3 of the FRMA establishes that: 

The objects of the Act are to conserve, develop and share the fish resources of the State for the benefit of 
present and future generations. 

The fish resources that fall under the jurisdiction of the FRMA are described in an agreement between 
the Commonwealth and State Governments—the Offshore Constitutional Settlement. This agreement 
and explanation of it is contained within Fisheries Management Paper No.77, Offshore Constitutional Settlement 
1995. Under the FRMA, there is a division of power between the Minister for Fisheries and the 
statutory office of the Executive Director of the Department of Fisheries. In broad terms, the Minister 
for Fisheries establishes the legal and policy framework for fisheries management, while the Executive 
Director (and staff) carries out the day-to-day administration of these frameworks. 

Advice to the Minister 

To assist the Minister for Fisheries in managing the State’s fish resources, the FRMA makes provision, 
under Part 4, for the establishment of Advisory Committees. For the Western Australia rock lobster 
fishery resource the relevant advisory committee is the Rock Lobster Industry Advisory Committee 
(RLIAC). However, the Minister is not limited to seeking advice only from RLIAC and can, for 
example, seek advice directly from stakeholders, the Department of Fisheries or Parliamentary 
colleagues. 

RLIAC is one of three statutory advisory committees established under the FRMA. The FRMA 
specifically and explicitly establishes RLIAC’s composition (including the chairperson), functions, 
constitution and proceedings. 

Section 29 of the FRMA specifies that there are 14 membership positions on RLIAC comprising of an 
independent chairperson, the Executive Director, commercial rock lobster fishers, a recreational rock 
lobster fisher and processing/marketers of rock lobster. In addition to the formal membership, RLIAC 
has a number of permanent observers who participate in the process at the direction of the 
Chairperson. Representatives from the Conservation Council of Western Australia and the Western 
Rock Lobster Council (a recently formed group of fishers seeking to give special attention to the 
oversight of the lobster fishery) are permanent observers while a senior member of the Minister’s staff 
also attends meetings. 

Section 30 of the FRMA states that: 

(1) The functions of the Advisory Committee [RLIAC] are— 
a.  to identify issues that affect rock lobster fishing; 
b. to advise the Minister on matters relating to the management, protection and development of rock 

lobster fisheries; and 
c. to advise the Minister on matters relating to rock lobster fisheries on which the advice of the 

Advisory Committee is sought by the Minister. 
(2) The Advisory Committee [RLIAC] may do all things necessary or convenient to be done for or in connection 
with the performance of its functions. 
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To provide additional non-legislative guidance for the operation of RLIAC, and other advisory 
committees, the Minister for Fisheries issued Fisheries Management Guide No.3, A guide for Management and 
Ministerial Advisory Committees (MACs) and the conduct of meetings issued by the Minister for Fisheries, as 
published in January 2003 by the Department of Fisheries. This Guide covers all critical operational 
aspects for advisory committees such as RLIAC. For example, the guide covers the role of members 
and observers, procedural matters, disclosure of interests and executive support for advisory 
committees. 

In a manner consistent with Fisheries Management Guide No. 3, RLIAC has established a number of 
sub-committees to assist it. Collectively these subcommittees cover strategic management, cost recovery 
finance, stock sustainability research and development, compliance and marketing issues. 

In addition to its longstanding sub-committees, RLIAC recently established two Scientific Reference 
Groups (SRGs) responsible for ensuring that RLIAC is provided with advice on how to ensure the 
western rock lobster resource is managed in a manner that is consistent with the principles of ecosystem 
based management (EBM). These include an SRG on the effects of lobster fishing on ecosystem 
functions, and an SRG on the effects of lobster fishing on Sea Lions in or adjacent to fishing areas. 

All these subordinates of RLIAC have compositions and terms of reference set down by RLIAC and 
each subordinate reports directly to RLIAC and operates in a manner that is consistent with Fisheries 
Management Guide No. 3. 

Traditionally, the focus of management, and therefore consultative processes, has been the commercial 
sector. However, the management and RLIAC processes have evolved to more explicitly recognize and 
include other stakeholders—in particular the recreational and conservation sectors—through including 
formal observers to RLIAC meetings, as well as discussing the inclusion of additional members with 
ecological expertise. 

Discussion with stakeholders occurs through a variety of forums, but regular and well-known features 
of the RLIAC process include the annual coastal tour and stakeholder meetings held three to four times 
in a twelve-month period. The coastal tour (spanning a number of days) is a forum with rock lobster 
stakeholders, including conservation representation, coordinated and organized by RLIAC. The tour is 
open to the public and held in October each year and visits three major rock lobster ports between 
Fremantle and Geraldton. This forum is widely recognized by rock lobster stakeholders as a mechanism 
for receiving the most up-to-date scientific advice on the status of the fishery within an ESD framework 
and discussing new and ongoing management issues in the context of the three-year planning process. 
Background material and the program for the upcoming coastal tour can be viewed and downloaded 
from www.fish.wa.gov.au around late-September each year. 

In recent years, RLIAC’s consultation and communication with stakeholders has been further enhanced 
by conducting half day ‘stakeholder meetings’ prior to a meeting of RLIAC itself. Held quarterly, these 
stakeholder meetings provide regular opportunities for all rock lobster stakeholders to have direct input 
into the RLIAC process throughout the year. 

RLIAC communication and engagement with stakeholders on the assessment of the annual technical 
report is through a variety of media: 

 RLIAC News, published quarterly; 

 www.rocklobsterwa.com; 

 Scheduled RLIAC meetings; 

 Scheduled Joint Stakeholder meetings; 

 Annual RLIAC coastal tour and accompanying background documentation and reports; and 

 RLIAC Executive Officer. 
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One of the purposes of these communication and consultation processes is to ensure stakeholders and 
the community more generally have access to relevant information, reports and advice that shape the 
advice RLIAC provides to the Minister. For example, reports from the Scientific Reference Groups are 
available through a variety of means. By making information available and by providing for a discussion 
and exchange of ideas, RLIAC encourages input from stakeholders and the community into the 
management process. 

Management powers 

As the primary and statutory source of advice on all matters relevant to the management of the Western 
rock lobster resource and use of it, RLIAC has an extensive network of expert advisers across its 
various subordinate committees, reference groups and processes that also provide broader opportunities 
for RLIAC to engage directly with stakeholders. 

As the recipient of much advice from RLIAC on management issues, the Minister requires legislative 
power to turn knowledge and advice into action. Parts 5 and 6 of the FRMA deal with the general 
regulation of fisheries through the use of orders and regulations and the specific management of 
fisheries via the declaration or amendment of fisheries management plans. Principally, the Minister for 
Fisheries manages the western rock lobster resource by exercising powers provided under Parts 5 and 6 
of the FRMA on the advice of the RLIAC. The administration of these arrangements becomes the 
responsibility of the Executive Director and the Department of Fisheries more generally. 

For the Western rock lobster resource there is a fisheries management plan determined by the Minister 
for Fisheries that limits the right to fish commercially for Western rock lobster to those who hold an 
appropriate license issued only by the Executive Director. The management plan establishes the area 
and sub-areas (zones) of the fishery, the capacity, permissible gear type, open and closed seasons, and 
rules for transferring licenses or parts of licenses. The management plan can be viewed online at 
www.fish.wa.gov.au. 

In addition to the management plan there are orders determined by the Minister that (amongst other 
things) manage access to special areas within the overall boundaries of the fishery. For example there is 
an order that generally prohibits commercial fishing in waters immediately surrounding Rottnest Island 
off the Perth metropolitan coast. 

To complement the management plan and various orders there is a body of regulations approved by the 
Minister and determined by the Governor that apply specifically to Western rock lobsters. In particular 
these regulations deal with the specifics of the sizes of lobsters that cannot be taken, the protection of 
lobsters in breeding condition, the dimensions of approved rock lobster fishing gear, bait types that 
cannot be used, and the requirement to hold a recreational fishing license to fish recreationally for 
Western rock lobster. A process is currently underway to make the collection of orders and regulations 
available online. 

To assist RLIAC and its subordinate committees and reference groups in developing management 
advice for the Minister, a fisheries management ‘decision rules framework’ for the Western rock lobster 
fishery has been developed. 

Sources of management funding 

The costs of managing (including conducting research for management of) the Western Australia Rock 
Lobster Fishery are met from a variety of sources, including in particular significant contributions each 
financial year from the: 

 West Coast Rock Lobster industry through an established cost recovery process; 

 State government; 
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 Fisheries Research and Development Corporation; 

 Industry Development Unit; and 

 Development and Better Interests Fund. 

Consultation and workshop participants 

A consultative and inclusive process was developed for the 2007 ERA, to ensure that all stakeholders 
were given early access to the workshop procedure (Stoklosa 2006) and the technical documents that 
were assembled to underpin the assessment of the hazards that were assessed. Substantial effort was 
made to seek nominations for a cross-section of experts who could provide high quality analysis of 
technical documentation and perform a qualitative risk analysis. 

A Stakeholder Working Group and a Technical Panel of subject matter experts were proposed for the 
ERA workshop. The Stakeholder Working Group comprised a wide range of stakeholders. 

Persons having management roles and non-technical officers of organisations were recognised as non-
participating observers within the Stakeholder Working Group. The rationale for making this distinction 
was to enable a free exchange of technical views in the workshop, without real or perceived pressures 
for subordinates of management officers to adopt a particular technical position. 

The workshop organiser and facilitator was Richard Stoklosa of E-Systems, on behalf of the 
Department of Fisheries and WAFIC. Preparation and conduct of the workshop was strictly guided by 
the workshop procedure distributed to all stakeholders in November 2006 (Stoklosa 2006). 

The composition and roles of the Stakeholder Working Group and the Technical Panel are elaborated 
below. Stakeholders were notified of the workshop date (2-3 April 2007) six weeks in advance. 

Stakeholder Working Group 

A Stakeholder Working Group was invited by WAFIC to participate in the ERA workshop, including 
those involved in the previous 2005 ERA and others identified as having an interest in the proceedings. 
Stakeholders included individuals, organisations, companies, government agencies and research 
scientists having an interest and/or technical expertise. WAFIC identified a list of stakeholders who 
have expressed an interest in the MSC certification process for the WRL fishery, so that nominated 
participants could be informed of preparations for the workshop and be invited to attend. 

The Stakeholder Working Group received summary information from the 2005 ERA and the proposed 
workshop procedure (Stoklosa 2006), with updated information on technical documents and 
management actions that were considered in the 2007 ERA to re-assess risk. There was an opportunity 
for any member of the Stakeholder Working Group to propose other published information to WAFIC 
for review by all participants prior to the workshop. 

The number of ‘observers’ (non-participating management officers and non-technical officers) invited 
to the workshop was limited, to allow for efficient consideration of technical issues by participants, 
whilst ensuring that all stakeholder views were appropriately represented. However, special efforts were 
made to invite non-participating observers from special interest groups and SCS. 

The Stakeholder Working Group was given the opportunity to review and discuss new technical 
information that had become available since the 2005 ERA, and previously available information that 
may not have been given full consideration in the 2005 ERA. 
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Stakeholders represented the Department of Fisheries, Department of Environment and Conservation, 
WAFIC, Western Rock Lobster Council, and the RLIAC. Some stakeholders attending the workshop 
expressed disappointment that non-government organisations declined invitations or were otherwise 
unavailable, in view of early notification of the workshop date and prior indications of their availability. 

Technical Panel 

A Technical Panel was convened for the 2007 ERA with the support of a range of stakeholders, as a 
subset of the Stakeholder Working Group. The Technical Panel encompassed a range of scientific 
disciplines relevant to the fishery assessment, with a balanced representation of government, industry, 
non-government organisation and independent conservation specialists. 

Although there is no formula to obtain a ‘perfect’ mix of expert representation, the goal was to 
represent the range of stakeholder interests with persons who demonstrate recognised experience and 
qualifications in the subject matter, and have the capacity to provide high quality technical expertise for 
risk analysis. Stakeholders were given the opportunity to nominate appropriately qualified scientists for 
participation in the Technical Panel. Non-government organisations declined to nominate experts to the 
Technical Panel during the four months preceding the 2007 ERA; however, the names of eminently 
qualified persons nominated to the Technical Panel were communicated to all stakeholders far in 
advance of the workshop. 

The persons serving on the Technical Panel were: 

Dr. Russ Babcock Leader, Coastal Systems and Biodiversity 
CSIRO Marine and Atmospheric Research, Brisbane 

Dr. Colin Buxton Director, Tasmanian Aquaculture and Fisheries Institute 
University of Tasmania 

Dr. Nick Caputi Supervising Scientist, Invertebrates 
Western Australian Department of Fisheries 

Dr. Rob Harcourt Director of Marine Science, Marine Mammal Research Group 
Macquarie University, Sydney 

Dr. Neil Loneragan Director, Centre for Fish and Fisheries Research 
Murdoch University, Perth 

Dr. Chris Simpson Program Leader, Marine Science Program 
Western Australian Department of Environment and Conservation 

The Technical Panel’s role in the workshop was to participate in the discussion of the 15 hazards 
identified in the 2005 ERA, and to re-assess the risk level for these hazards under existing circumstances 
and fisheries management controls. Re-assessment was based on full consideration of published 
technical information and the management actions formally adopted by the WRL fishery or committed 
to by the government. 

The Technical Panel also re-assessed the treated risk level for new or alternative management actions 
that were suggested by the Stakeholder Working Group. The re-assessment of treated risk was an 
important feature of the 2007 ERA—to identify potential risk management responses that might reduce 
risk to low levels, prior to embarking on a more sophisticated Level 2 PSA assessment under the 
ERAEF methodology. 
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ERA workshop proceedings 

A workshop agenda was distributed to all participants and is presented in Attachment 1. All persons 
attending the workshop were invited to introduce themselves and area of expertise or interest. The 
agenda and workshop procedure (Stoklosa 2006) was reviewed and adopted by all participants, noting 
that the agenda would be flexible to accommodate the time availability of participants with specific 
expertise over the two day period. A full list of participants and observers who were present on the 
workshop dates is presented in Attachment 2. 

The starting point for the workshop was the information contained in the 2005 ERA and the substantial 
set of background documents that were provided to the Technical Panel and one non-government 
organisation expressing their interest in attending (WWF), six weeks prior to the workshop date. The 
background documents were posted on the WAFIC website four weeks prior to the workshop date as 
announced to all stakeholders. An inventory of the background documents is presented in 
Attachment 3 for reference. Although information and hazards identified in the 2005 ERA were the 
starting point for the subject workshop, there was no attempt made to reconcile or compare workshop 
results because the present ERA was organised and structured differently to overcome stated difficulties 
and limitations of the earlier effort (Burgman 2005). 

During the workshop, the recording of workshop proceedings in a structured risk assessment template 
was digitally projected, to enable all workshop participants to observe the information that was captured 
from the discussions. All participants had the opportunity to clarify the technical record during the 
workshop to ensure accuracy. 

Clarification of risk analysis criteria 

Consequence and likelihood definitions 

The qualitative descriptions of consequence and likelihood categories for the risk analysis were largely 
adopted for the workshop procedure (Stoklosa 2006), to ensure that the interpretation of the risk levels 
were consistent with the 2005 ERA. However, it was essential for workshop participants to engage in a 
detailed discussion of the consequence and likelihood definitions to ensure that they were stated in clear 
and unambiguous terms. 

Separate consequence category definitions were proposed in the workshop procedure for each 
ecological component: target species, by-catch species, TEP species, habitat, and community. 

Substantial discussion of the consequence and likelihood category definitions for each of the ecological 
components occurred, to enable a common understanding of their meanings for stakeholders and the 
Technical Panellists. At the request of workshop participants, the author of the source document for 
these definitions (Fletcher et al. 2002) presented an update of the use of the consequence and likelihood 
criteria, and contributed to the discussion. A number of fishing interaction scenarios were postulated 
and discussed, to scrutinise the definitions and exercise the group’s understanding of their application. 

Following this lengthy review, some minor changes were suggested to clarify two of the consequence 
category definitions for community-level hazards. All of the other definitions were adopted by the 
workshop participants for risk analysis. The clarifications to the consequence and likelihood tables were 
distributed to all participants before proceeding to the assessment of hazards on the workshop agenda. 
The consequence tables are reproduced here as Table 2 through Table 6 for each ecological component, 
incorporating the clarification to community categories (Table 6), otherwise un-changed from the 
workshop procedure (Stoklosa 2006). The likelihood table is reproduced as Table 7. 
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Table 2.  Consequence categories for target species. 

Category Rating Description of consequences to target species 

Negligible 0 Insignificant impacts to populations.  Unlikely to be measurable against background 
variability for this population. 

Minor 1 Possibly detectable, but minimal or acceptable impact on population size and none on 
dynamics. 

Moderate 2 Full exploitation rate, but long-term recruitment/dynamics not adversely impacted. 
 

Severe 3 Affecting recruitment levels of stocks, or their capacity to increase. 
 

Major 4 Likely to cause local extinctions, if continued in longer term.  Probably requiring listing of 
species in an appropriate category of the endangered species list (eg IUCN category). 

Catastrophic 5 Local extinctions are imminent/immediate. 
 

 

 

 

Table 3.  Consequence categories for by-catch and by-product species. 

Category Rating Description of consequences to by-catch and by-product species 

Negligible 0 Area where fishing occurs is negligible compared to where the relevant stock of the species 
resides (eg less than one percent). 

Minor 1 Take in this fishery is small (less than ten percent), compared to the total take by all 
fisheries.  The risks to these species are covered explicitly elsewhere by management 
prescriptions and/or legislation. 

Moderate 2 Relative area of, or susceptibility to capture is suspected to be less than 50 percent, and 
species do not have vulnerable life history traits. 

Severe 3 No information is available on the relative area or susceptibility to capture, or on the 
vulnerability of life history traits of this species.  Relative levels of capture/susceptibility are 
suspected or known to be greater than 50 percent, and species should be examined 
explicitly. 

Major 4 Once a consequence exceeds the ‘severe’ category, it should be examined using Table 2. 
 

Catastrophic 5 Once a consequence exceeds the ‘severe’ category, it should be examined using Table 2. 
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Table 4.  Consequence categories for TEP species. 

Category Rating Description of consequences to TEP species 

Negligible 0 Almost none are impacted. 
 

Minor 1 Some are impacted, but there is no impact on stock. 
 

Moderate 2 Levels of impact are at the maximum acceptable level. 
 

Severe 3 Once a consequence exceeds the ‘moderate’ category, it should be examined using Table 2. 
 

Major 4 Once a consequence exceeds the ‘moderate’ category, it should be examined using Table 2. 
 

Catastrophic 5 Once a consequence exceeds the ‘moderate’ category, it should be examined using Table 2. 
 

 

 

 

Table 5. Consequence categories for habitats. 

Category Rating Description of consequences to habitats 

Negligible 0 Insignificant impacts to habitat or populations, probably not measurable.  Activity only 
occurs in very small areas of the habitat, or the impact on the habitats from the activity is 
unlikely to be measurable against background variability. 
(For example, activities that affect <<1% of habitat area, or if operating on a larger area, have virtually no 
direct impact) 

Minor 1 Measurable impacts on habitats, but these are very localised compared to local habitat area. 
(For example, impacts affecting <5% of the habitat area) 

Moderate 2 There are likely to be more widespread impacts on the habitat, but the levels are still 
acceptable given the area affected, the types of impact occurring, and the recovery capacity 
of the habitat. 
(For example, impact on non-fragile habitats may be up to 50%—but for more fragile habitats, the 
percentage area affected may need to be <20%, and for critical habitats <5%) 

Severe 3 The level of impact on habitats may be larger than is sensible to ensure that the habitat will 
not be able to recover adequately, or it will result in substantial loss of function. 
(For example, the activity makes a significant impact in the area affected, and >25-50% of habitat is being 
affected—for critical habitats <10%) 

Major 4 Habitat is affected which may endanger its long-term survival and result in severe changes 
to ecosystem function. 
(For example, it may equate to 70-90% of the habitat being affected or removed by the activity—for more 
fragile habitats >30%, and for critical habitats 10-20%) 

Catastrophic 5 Effectively the entire habitat is in danger of being affected or removed in a major way. 
(For example, >90% of the habitat area being affected—for fragile habitats >50%, and for critical 
habitats >30%) 
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Table 6. Consequence categories for communities (from ‘ecosystem/trophic levels’ 
consequence table in 2005 ERA). 

Category Rating Description of consequences to ecological communities 

Negligible 0 General consequences:  Insignificant impacts on habitat or populations, unlikely to be 
measurable against background variability. 
Ecosystem consequences:  Interactions may be occurring, but it is unlikely that there would 
be any change outside of natural variation. 

Minor 1 Ecosystem consequences:  Only minor changes in the relative abundance of other 
constituents.  No change in function (captured species do not play a keystone role). 

Moderate 2 Ecosystem consequences:  Measurable (moderate) changes to ecosystem components 
without there being a major change in function (eg no loss of components). 

Severe 3 Ecosystem consequences:  Ecosystem function altered measurably and some function or 
components are locally missing/declining/increasing outside of historical range, and/or 
have allowed/facilitated the appearance of new species.  Recovery measured in years. 

Major 4 Ecosystem consequences:  A major change to ecosystem structure and function (eg 
different dynamics now occur with different species/groups now the major targets of 
capture).  Recovery measured in years to decades. 

Catastrophic 5 Ecosystem consequences:  Total collapse of ecosystem processes.  Recovery period may be 
greater than decades. 

 

 

 

Table 7.  Likelihood categories for risk analysis. 

Category Rating Description 

Remote 1 Never heard of, but not impossible. 

Rare 2 May occur in exceptional circumstances. 

Unlikely 3 Uncommon, but has been known to occur elsewhere. 

Possible 4 Some evidence to suggest this is possible here. 

Occasional 5 May occur. 

Likely 6 Expected to occur. 
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Risk classification 

Using the reference panel judgments of consequence and likelihood categories, the risk is ranked as the 
product of the two ratings, as illustrated in the risk matrix in Figure 1. The risk matrix is used to rank 
risk in one of five levels, consistent with the adopted ESD Reporting Framework (Fletcher et al. 2002).  

Although the risk matrix depicts a ‘risk score’ of zero to 30, it is based on a strictly qualitative risk 
analysis. The risk scores are used as a convenient means of classifying risk in five levels (negligible to 
extreme), but should not be interpreted in quantitative terms. An explanation of the required 
management response and reporting requirements for each risk level is summarized in Table 8. 
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Figure 1. Risk classification matrix. 

 

 

Table 8.  Risk rankings and expected action. 

Risk 
ranking 

Qualitative 
risk score 

Management response Reporting requirements 

Negligible 0 None required. Short justification only. 

Low 1–6 No specific response required. Full justification needed. 

Moderate 7–12 Specific management needed. Full performance report. 

High 13–18 Possible increases to management activities needed. Full performance report. 

Extreme >18 Likely additional management activities needed. Full performance report. 
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Hazard description 

Each hazard previously identified in the 2005 ERA was re-assessed based on a thorough review and 
discussion of technical documents and any commitments to risk management measures. After risk 
assessments of the WRL fishery in 2002 and 2005, it was expected that a comprehensive identification 
of hazards had been completed. Workshop participants were given an opportunity to nominate any new 
hazards not previously considered, and ultimately endorsed the list of 15 hazards on the workshop 
agenda (Table 1) without suggesting further hazards for consideration. 

A member of the Technical Panel or Stakeholder Working Group was invited to introduce each hazard 
and familiarise themselves with all of its associated technical documentation. Each hazard was 
introduced to enable all participants to discuss the circumstances and applicable management regime. 
The person nominated to introduce each hazard was noted on the workshop agenda (Attachment 1). In 
the case of the benthic habitat hazard (2005 ERA Hazard No. 25), Dr Chris Simpson of the Western 
Australian Department of Environment and Conservation prepared and distributed a proposed 
approach for considering habitat values for risk analysis, which was discussed and adopted by workshop 
participants (presented in Attachment 4). 

To augment the introduction of the hazards on the workshop agenda, WAFIC read aloud two e-mail 
comments from WWF and DEH representatives who did not attend the workshop, so that the group 
would be informed of the technical issues raised by these stakeholders in absentia. As such, the two 
issues raised were not overlooked in the workshop discussions. However, the widely distributed 
workshop procedure required the active participation of stakeholders present at the workshop to 
transparently debate the issues in a structured assessment framework. Written submissions were not put 
on the record by the facilitator, to avoid marginalising stakeholders who did not object to the workshop 
procedure, and who might have otherwise made written submissions. 

Risk assessment 

Following the introduction of each hazard and clarification of the causes and effects of the interaction, 
an ‘interaction scenario’ was discussed by workshop participants and recorded in the risk assessment 
template. Existing risk management controls were identified for each hazard to assist with the risk 
analysis part of the assessment. The completed risk assessment record for all hazards considered in the 
ERA is presented in Attachment 5. Only the Technical Panel contributed to the judgments made in the 
risk analysis, with input from the Stakeholder Working Group. 

Some of the 15 hazards were assessed at more than one level, to distinguish between shallow and deep 
interactions (Hazard No. 23: Kalbarri–Big Bank community), or different TEP species (Hazard No. 10: 
Southern Right Whale, Humpback Whale). In the case of benthic biota (Hazard No. 25), eight different 
interaction scenarios were identified, based on the type of sea floor habitat and water depth (shallow, 
deep). These distinctions were made to ensure that the risk analysis focused on very specific interactions 
rather than attempting to make judgments about broad scenario descriptions that could be interpreted 
different ways. 

Risk analysis 

The risk analysis undertaken for each hazard scenario utilised the consequence categories defined in 
Table 2 through Table 6 and the likelihood categories defined in Table 7. It relied on expert judgment, 
in this case the Technical Panel, to make qualitative estimates of the consequences of a hazard for the 
ecological component identified in the interaction scenario, and the likelihood of those consequences 
eventuating. Judgments were based on expert knowledge, technical documentation and data. 

The Technical Panel was instructed by the facilitator to seek consensus in their judgments of 
consequences and likelihood whenever possible, without losing any individual differences of opinion. It 
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was made clear that the range of judgments of Technical Panellists would be recorded in the event that 
consensus could not be achieved. 

Although the Delphi technique for eliciting expert judgment was invented with consensus in mind, a 
number of sources of disagreement and incertitude appear to have compromised this intent in the 
2005 ERA. In the case of this 2007 ERA, consensus was achieved in the risk analysis of all hazards. 

Four elements of the approach appeared to be necessary to achieve consensus: 

1. The organisation and early distribution of technical documents; 

2. The rigorous and structured risk assessment procedure that was developed in consultation with 
CSIRO and widely distributed to workshop participants well in advance; 

3. The effort spent at the start of this workshop to review and clarify risk analysis definitions, 
avoiding semantic disagreement; and 

4. The substantial workshop time dedicated to informed debate and technical understanding. 

One hazard (2005 ERA Hazard No. 3) was judged to have an imprecise likelihood (‘unlikely’ to ‘rare’, as 
shown in Attachment 5); however, this was a consensus judgment based on inadequate data and not a 
difference of opinion among Technical Panellists. 

Of the 15 hazards assessed, the four hazards listed in Table 9 were ranked ‘moderate’ risk (refer to 
Attachment 5). All of the other hazards were analysed and classified as ‘low’ or ‘negligible’ risk by the 
Technical Panel under existing management controls. 

 

Table 9.  Hazards ranked moderate risk, based on existing management controls. 

Hazard 
No. 

Hazard description Ecological 
component 

Risk ranking 
(existing controls)

Reason for moderate risk 

3 Efficiency changes Target species Moderate to low Acknowledged uncertainty in the 
estimates of industry efficiency gains. 

22 Central west coast, deep Community Moderate Paucity of data from deep water. 
23 Kalbarri–Big Bank, deep Community Moderate Paucity of data from deep water. 
32 Bait bands: Dusky whalers By-catch species Moderate Age of Dusky whaler maturity is older 

than previously thought, and 
reporting is not systematic. The 
critical component of the stock is the 
adult population. 

 

The record of the risk analysis, detailing the existing risk management responses for each hazard, the 
consequence and likelihood ratings, and the risk ranking for existing management controls is presented 
in Attachment 5. 

Risk treatment 

For interactions which resulted in higher levels of risk, particularly for moderate risk as there were no 
‘high’ or ‘extreme’ risks identified in the workshop, participants were asked to identify planned 
commitments for remedial action, or suggest new risk treatment measures which might reduce the 
consequences and/or likelihood rating. These are recorded in Attachment 5 for each hazard. 
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Suggested risk treatment measures (beyond those already planned) are recorded as important advice to 
WAFIC and the Department of Fisheries for consideration, but may not necessarily be adopted by the 
fishing industry or government to manage risk in the WRL fishery. The risk analysis was nevertheless 
repeated to show the ‘treated risk’ by the Technical Panel, as a reflection of the residual level of risk if 
the risk treatment measures were in fact adopted. 

In the case of the four hazards ranked moderate risk under existing management controls, risk 
treatment was shown to reduce the risk ranking of some of the hazards, as summarised in Table 10. 

 

Table 10.  Results of suggested risk treatment for hazards ranked moderate risk. 

Hazard 
No. 

Hazard 
description 

Ecological 
component 

Planned or suggested 
remedial action 

Risk ranking 
(treated risk) 

Remarks 

3 Efficiency 
changes 

Target species Contemplating offsetting 
efficiency gains with effort 
reductions. 
Improve the estimate of the 
efficiency gains in the fishery. 

Low Opinion expressed that 
no specific new 
management response is 
needed—ongoing 
management is 
appropriate for mitigating 
this hazard. 

22 Central west 
coast, deep 

Community Planned workshop in August 
2007 with international experts 
and the WRL Ecological 
Scientific Reference Group, to 
review deepwater research, and 
to develop ongoing project 
proposals including the possible 
use of fished and unfished areas. 
WA Marine Science Institution 
(WAMSI) projects. 
Research to begin informing 
management decisions, 
beginning about 2008 (as 
expressed in MSC timetable). 

(not re-
assessed) 

Moderate risk under 
existing management 
controls. 

23 Kalbarri–Big 
Bank, deep 

Community Same as for Central west coast, 
deep. 

(not re-
assessed) 

Moderate risk under 
existing management 
controls. 

32 Bait bands: 
Dusky whalers 

By-catch 
species 

Zero tolerance of bait bands by 
the rock lobster fishery. 

No risk Suggested elimination of 
bait bands eliminates 
hazard. 

 

Risk management 

Risk management of the WRL fishery involves standardised fishing practices and fishing gear, industry 
standards and codes of practice, legislation, and research and monitoring of management effectiveness. 
The MSC Principles and Criteria for Sustainable Fishing set out the standards for the certification 
program. 

MSC Principle 2 for sustainable fishing states: 

Fishing operations should allow for the maintenance of the structure, productivity, function and diversity 
of the ecosystem (including habitat and associated dependent and ecologically related species) on which the 
fishery depends. 
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The assessment of the WRL fishery by the certifying body (SCS 2006b) identified some cases where 
scores for meeting specific criteria under MSC Principle 2 were below the minimum score of 80 for the 
WRL fishery (on a maximum scale of 100). There are three assessment criteria that have been addressed 
by this ERA for managing risk (numbered as per the SCS assessment criteria established for the WRL 
fishery): 

2.1.4.1 The impacts of the fishery on ecosystem structure, function, biological diversity, productivity, and 
habitat structure are within acceptable levels of impact and there has been an assessment of risks. 

2.1.4.2 Management objectives and fishing practices are set in terms of impact identification and 
avoidance/reduction. 

2.2.1.4 The impacts of the fishery on protected, endangered, threatened, or icon species do not exceed acceptable 
levels. 

The first two assessment criteria (2.1.4.1 and 2.1.4.2) have been addressed through the process of 
conducting the subject ERA and the results of the assessment, as documented in this report. The 
limitations and weaknesses of the previous ERAs conducted for this fishery have been reviewed and 
remediated in this 2007 ERA. The ERA procedure was subject to consultation with CSIRO Marine and 
Atmospheric Research3, incorporating helpful suggestions, and provided to stakeholders well in 
advance of the workshop. The workshop facilitator consulted with virtually all of the workshop 
participants, Technical Panellists, and a WWF representative prior to the workshop, to review the 
workshop procedure and discuss questions posed by stakeholders. 

The  third assessment criteria (2.2.1.4) has been addressed by the analysis contained in the ERA, and in 
the case of sea lion interactions reflects the required use of sea lion exclusion devices (SLEDs). The 
fishery has committed to performance monitoring of SLEDs to confirm their effectiveness, as noted in 
the record of the workshop (Attachment 5). Planned effectiveness monitoring includes underwater 
video observation of SLED performance, ongoing studies to delineate the foraging range and water 
depth of vulnerable juveniles, and compliance monitoring of the use of SLEDs within the identified 
SLED management zone. These commitments and the assessment of risk also address SCS assessment 
criteria 2.2.2.1, regarding the fishery’s management practices to avoid impacts to TEP species. 

Discussion of  ERA workshop results 

All but four of the hazards assessed in the ERA were ranked as ‘negligible’ or ‘low’ risk. The four 
hazards ranked ‘moderate’ risk (Table 9) were re-assessed with consideration for risk treatment 
measures documented in the workshop record (Table 10). 

Negligible and low risk hazards under existing management controls 

Eleven of the 15 hazards on the ERA agenda were ranked ‘negligible’ or ‘low’. Notwithstanding the 
‘low’ risk ranking, planned commitments for remedial action were noted for some of these hazards, 
most notably Hazard No. 12, avoidance of Sea lion interactions with rock lobster pots through the 
mandatory use of SLEDs. Commitments for monitoring the performance of SLEDs, and ongoing 
studies to delineate the range and depth of foraging juvenilles are documented in the record of the 
workshop (Attachment 5). 

                                                 
3 Dr Alistair Hobday, CSIRO Marine and Atmospheric Research, personal communication, September–November 2006. 
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Some additional suggestions for managing the risks to whales and sea turtles (TEP species), even 
though these were ranked ‘low’ risk, were recorded as advice to the Department of Fisheries and 
WAFIC (refer to Hazard Nos. 10 and 14, respectively). 

Ongoing performance monitoring of the fishery should confirm that these risks remain negligible to 
low. In the event that circumstances of the fishery change or performance monitoring detects an 
unexpected change, these hazards should be re-assessed. 

Moderate risk hazards under existing management controls 

Hazard No. 3, Efficiency changes 

The potential risk to the target species is considered to be ‘low’, if efficiency gains are offset with effort 
reductions. Alternatively, improved estimates of the efficiency gains in the fishery may provide 
information to allow experts to rank this a ‘low’ risk without further mitigation. 

The Technical Panel and Stakeholder Working Group expressed the opinion that no specific new 
management response is needed. Ongoing management is considered appropriate for mitigating this 
hazard. 

Recommendation 1: No further risk assessment of fishery efficiency gains to the target species is 
recommended at the present time, pending a commitment of WRL fishery 
managers to improve estimates of efficiency gains and take them into account in 
the management of the fishery. An ERAEF Level 2 assessment would not be 
expected to add value to the management of this hazard, as it would not provide 
any additional information that might change the recommended action. 

 

Hazard Nos. 22 and 23, Central west coast and Kalbarri–Big Bank, deep 

The risk to deep-water communities is the potential for changes in the relative abundance of species in 
these regions. The fishery is currently managing this risk with a Fisheries Research and Development 
Corporation (FRDC) research project to investigate deep water ecology, and a Marine Futures (Natural 
Heritage Trust) project to undertake habitat mapping and biodiversity sampling at the Abrolhos Islands, 
Jurien, Rottnest and Capes areas. The Western Rock Lobster Effects of Fishing on the Ecosystem 
Scientific Reference Group (EcoSRG) has made investigations into deep water ecology a research 
priority due to a lack of data. 

The following commitments have been made to address the data gaps in deep water ecology, with 
research to begin informing management decisions beginning about 2008 as expressed in the MSC 
Action Plan timetable to address this issue: 

 A workshop was undertaken following the 2007 ERA Workshop with international experts and 
the EcoSRG. The agenda included a review of deepwater research, and developed ongoing 
project proposals using fished and unfished areas. 

 The Western Australian Marine Science Institution (WAMSI) is developing research projects to 
inform the scientific understanding of deep water ecology in the areas of interest. 

In view of the research priority to develop information to inform fishery management in this region, no 
other information is currently available to better inform fishery management. This hazard should be re-
assessed when the results of research activities become available. 
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It is noted that the ERAEF Level 2 methodology does not currently address community-level ecological 
components (Hobday et al. 2007, and personal communication with the author). As such, there is no 
prospect for a Level 2 assessment of these hazards at the present time. 

Recommendation 2: No further risk assessment of hazards to the central west coast or Kalbarri–Big 
Bank deep-water ecological communities is recommended in the short term. The 
hazards of fishing activity interactions with deep-water ecological communities 
has been assessed in an EcoSRG workshop (August 2007, chairman’s report in 
preparation), which recommended ongoing research of fished and unfished 
areas. If new information becomes available as a result of future research, the 
risk level should be reviewed and validated by the WA Department of Fisheries 
and WAFIC in consultation with independent experts. 

 

Hazard No. 32, Bait bands, Dusky whalers 

The risk to the Dusky whaler shark (Carcharhinus obscurus, originally described as Squalus obscurus LeSueur, 
1818), a by-catch species, relates to their high age at maturity and low fecundity. Females reach maturity 
at about 30 years of age. The critical component of the stock is the adult population, with the potential 
for rapid decline as a result of exposure to a number of commercial fishing activities (eg. bait bands, 
demersal gillnets, demersal longlines), and illegal fishing activities. It has been estimated that a one to 
two percent annual mortality rate from fishing activities, applied to Dusky whaler sharks over ten years 
of age, makes the species vulnerable to decline in Western Australia (McAuley et al. 2007). The one to 
two percent annual mortality rate, from all sources, represents a small number of mature adult animals. 

The view expressed by the Technical Panel was that the exploitation of the fishery is not consistent with 
the scientific belief that the population is at risk of collapse as a result of adult mortalities. The only 
suggested remedial action was to eliminate bait bands from fishing vessels, with a zero tolerance of bait 
bands by the WRL fishery. If this was to occur, the hazard from the WRL fishery would be eliminated. 

Interactions with other legal and illegal fishing activities beyond the scope of this ERA are being 
addressed through a number of new regulations (eg. commercial protection, maximum size limits, 
improved demersal gillnet/longline effort controls, gear restrictions, area closure). 

To better characterise the threat of bait bands to the Dusky whaler shark, a Level 2 PSA analysis was 
undertaken by E-Systems subsequent to the ERA workshop, with assistance from specialists at the WA 
Department of Fisheries and CSIRO Marine and Atmospheric Research, Hobart. 
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ERAEF Level 2 PSA for the Dusky whaler shark 

Under the ERAEF methodology (Hobday et al. 2007), all by-catch species would normally be 
considered in a Level 2 PSA analysis. However, it is not considered necessary to undertake an ERAEF 
Level 2 assessment for all by-catch species in the fished area, as no other by-catch species were 
identified as ‘moderate’ or higher risk under existing management controls. 

Productivity attributes 

A Level 2 PSA analysis was undertaken for only the Dusky whaler, using the species productivity 
attributes listed in Table 11. The seven attributes selected for the Level 2 PSA analysis are considered to 
be representative of species productivity and supported by scientific evidence. 

 

Table 11. Productivity attributes and scores for the Dusky whaler shark. The score can range 
from 1 (high productivity) to 3 (low productivity). Allocation of the score is based on 
the data, and reference to the categories for low/medium/high productivity from 
Hobday et al. 2007. 

Productivity attribute type 
Data for Dusky whaler 

shark (C. obscurus) 
Score Source 

Age at maturity – minimum, female 27 years 3 McAuley et al. (2005, 2007). 
Maximum age – maximum, female 55 years 3 McAuley et al. (2005, 2007). 
Fecundity 4-6 offspring per 

breeding female (every 
second or third year) 

3 McAuley et al. (2005, 2007). 

Maximum size – maximum, female 422 cm 3 Derived by R. McAuley, WA 
Department of Fisheries (personal 
communication) using length 
regression, 95% L∞, referring to von 
Bertalanffy growth curve parameters.

Size at maturity – minimum, female 292 cm 3 McAuley et al. (2005, 2007). 
Reproductive strategy Live birth 3 McAuley et al. (2005, 2007). 
Trophic level 3.73 3 Fishbase. 

Productivity total score  3.00 Using methods and spreadsheets 
from Hobday et al. (2007). 

 

It is notable that the productivity total score is the maximum of the productivity scoring range of 1.00 
to 3.00. The productivity score of 3.00 for the Dusky whaler means that it is considered to be on the 
least productive limit of the scale. Low productivity species are the most vulnerable to sustainability of 
the stock because they are the least resilient to by-catch mortality. The productivity analysis is consistent 
with the scientific view that the Dusky whaler has one of the lowest population growth rates among 
shark (McAuley et al. 2005, 2007), and that its exploitation should be conducted with 
extreme caution and under close monitoring 
(http://www.fao.org/fi/website/FIRetrieveAction.do?dom=species&fid=2811, accessed 19 October 2007). 
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Susceptibility to bait band entanglement 

Dusky whaler susceptibility to entanglement in bait bands was assessed with respect to: 

 ‘Availability’, or the overlap of the Western Rock Lobster fishery with the spatial distribution of 
the Western Australian population of the Dusky shark; 

 The ‘encounterability’ of the species with bait bands—that is, the likelihood that individuals will 
encounter bait bands within the area of their geographic range; 

 The ‘selectivity’ of bait bands to entangle Dusky sharks, based on the size of bait bands with 
respect to the size of individuals encountering bait bands; and 

 The likelihood of post-entanglement mortality. 

The susceptibility of the Dusky whaler to entanglement with bait bands is summarised in Table 12. 

The number of bait bands estimated to be loaded onto vessels targeting Western Rock Lobster is based 
on an average of 10 million kilograms (10,000 tonnes) of bait used per annum. Bait is packed in 20 kg 
cartons, having an average of two bait bands securing each carton. Two bait bands per carton yields an 
estimate of 1 million bait bands per annum. It was noted in the 2007 ERA Workshop that about one 
percent of all bait bands loaded onto fishing vessels are lost at sea, and it could be estimated that less 
than ten percent of those are in an ‘uncut’ condition (still forming a ring that could entrap animals). 
These figures predict that about 1,000 uncut bait bands are lost at sea each year. It is not known how 
many Dusky whalers interact with bait bands, or what percentage survives interaction. 

This is a State fishery, and therefore the susceptibility analysis of the Dusky whaler to the hazard of bait 
bands that may be associated with their use in the Western Rock Lobster fishery is considered only with 
respect to the Western Australian population of the Dusky whaler. The Western Australian population 
is highly migratory, but limited in range to the Western coastal region of Australia at depths up to 200m 
near the edge of the continental shelf (Esperance to Cape Leveque). The Western population evidently 
does not interact with populations of the species found in other (Eastern) regions of Australian waters 
or elsewhere (R. McAuley, Department of Fisheries, personal communication, 2007). 
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Table 12. Susceptibility scores for the Western population of the Dusky whaler shark, with 
respect to bait band entanglement. The score can range from 1 (low susceptibility) to 
3 (high susceptibility). Allocation of the score is based on the data, and reference to 
the categories for low/medium/high productivity from Hobday et al. 2007. 

Susceptibility to bait band 
entanglement 

Susceptibility data Score Source 

Availability Range overlap = 0.18 
(within overlap range of 

0.10 to 0.30 for an 
availability score of ‘2’) 

2 R. Brown, WA Dept of Fisheries 
(personal communication, 2007). 
Based on total Wester Rock Lobster 
commercial fishing zones (66,000 
square kilometres), compared to the 
geographic distribution of the 
Western population of the Dusky 
whaler (370,500 square kilometres) – 
as calculated by GIS specialists. 

Score based on adult 
habitat of species 

distributed throughout 
the depth range of 
fishery operations 

(0-400m). Generally 
considered a demersal 
species, but migrates 
vertically (probably in 

response to prey 
availability). 

3 Hobday et al. (2007) for worldwide 
distribution of Dusky whaler. 
Confirmed by R. McAuley for 
Western population of Dusky whaler 
(personal communication, 2007). 

Encounterability 

No data available to test 
a proposition that 

entanglement occurs 
near the surface, due to 
attraction of species to 

bait bands with 
discarded bait. 

 If Dusky sharks only encountered 
bait bands at shallow depth (<110m), 
the bathymetry-based score would be 
reduced to perhaps ‘2’ (R. McAuley, 
personal communication, 2007). 

Selectivity Bait band diameter of 
35 to 41 cm used as a 
proxy for ‘mesh size’, 
which is compared to 

the average size at 
maturity of 273 cm 

(for species >2 times 
mesh size, the selectivity 

score is ‘3’) 

3 Bait band diameter estimated by 
R. Brown, WA Dept of Fisheries 
(personal communication, 2007). 
Based on measurements of bait bands 
supplied with bait sourced from New 
Zealand. 
Average size at maturity from 
McAuley et al. (2005, 2007). 

In the absence of data, 
the post-capture 

mortality of all species 
is assigned a score of 

‘3’. 

3 Hobday et al. (2007). Post-capture mortality 

  It is estimated that about 1,000 uncut 
bait bands are lost in the Western 
Rock Lobster fishery each year. 
However, relatively few mortalities of 
marine species are recorded. If 2/3 of 
all species which ‘encounter’ bait 
bands survive, then the post-capture 
mortality score would be reduced to 
‘1’. 

Selectivity total score  2.33 Using methods and spreadsheets 
from Hobday et al. (2007). 
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PSA graphs 

The result of the Level 2 PSA for the Dusky whaler shark is shown in Figure 2. This result is taken from 
Tables 11 and 12 (productivity=3.00, susceptibility=2.33). The shaded arrow in Figure 2 shows the 
general direction of increasing risk (increasing susceptibility and decreasing productivity corresponds to 
increasing risk). Further consultation with stakeholders would be needed to agree on an accepted 
segmentation of risk levels in the PSA graph, but is not considered necessary for the assessment of this 
single by-catch species. 

Although discrete low/medium/high risk levels have not been endorsed, it is clear that the productivity 
of the Dusky whaler is at the very ‘low’ end of the scale, and the susceptibility to bait bands is at the 
upper end of the scale. 
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Figure 2. PSA result for bait band hazards to the Dusky whaler 
shark as a by-catch species (using methods and tools 
developed by Hobday et al. 2007). 
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Management of the species as an exploited fishery (excluding adults), or management of bait bands to 
prevent mortality due to entanglement does not change the productivity score of 3.00 in this analysis. 
However, the default values of susceptibility scores that were based on the lack of data allow us to 
consider the sensitivity analysis shown in Figure 3. The three points shown below the ‘Dusky whaler 
shark result’ show how the PSA result changes, if we can justify lower scores for encounterability and 
post-capture mortality. 
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Figure 3. Sensitivity analysis of the PSA result, if lower 
encounterability and post-capture mortality scores can 
be justified (using methods and tools developed by 
Hobday et al. 2007). 

 

Even if lower encounterability and post-capture mortality scores can be justified, the PSA results point 
to the sustainability of this by-catch species as being particularly vulnerable to increased mortality. 
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Discussion of  ERAEF Level 2 PSA results 

It is not known whether the Western Rock Lobster fishery is the source of the bait bands which have 
been reported to entangle Dusky whalers, although the fishery is implicated as the biggest user of bait 
bands with around 1 million taken aboard vessels on cartons of bait each year, and an estimated 1,000 
uncut bait bands lost at sea. A Bait Band Code of Conduct exists to make fishery workers aware of the 
hazard of bait bands to marine species. Mortality of Dusky whalers from bait band entanglement has 
not been reported by the fishing industry in the last couple of years. It cannot be determined a priori 
whether this represents a decline in the reporting rate or a reduction in the number of entanglements. In 
any event, such reports would be likely to represent a fraction of animals that had been recently 
entangled. 

This Level 2 PSA analysis has not considered the potential impact to stocks of Dusky whaler shark due 
to its exploitation by commercial longline and demersal gillnet fisheries targeting this species in Western 
Australia, as the impact of other fisheries was beyond the scope of this 2007 ERA. Although smaller 
animals are captured and retained by the shark fisheries, reduction in stocks leads to fewer animals 
reaching maturity (at least 17 years for males and 27 years for females).  

McAuley et al. (2005) have assessed the stocks of the Dusky whaler shark, and arrived at the conclusion: 

‘…the rates of age-specific fishing mortality experienced by sharks released as neonates in 1994 and 
1995 were probably sustainable, as long as there was negligible additional fishing mortality (less than 1-
2% yr-1) outside the demersal gillnet and longline fisheries. The lower estimate of the sustainable level of 
external fishing mortality is in keeping with recent analyses of dusky shark CPUE data from the 
demersal gillnet and longline fisheries, which indicate that the breeding stock of dusky sharks has been in 
decline for some years and is leading to a reduction in recruitment.’ 

It is not known if the potential entanglement of Dusky whaler shark in bait bands is resulting in 
additional mortality to the species of 1-2% per year; or if the combined effect from Western Rock 
Lobster fishing activities, recreational fishing activities, illegal fishing activities, and variations in natural 
mortality rates is resulting in an unsustainable additional mortality. This could be assessed with a Level 3 
ERAEF approach using deterministic modelling techniques; however, a Level 3 approach is considered 
a less desirable alternative to the recommendations below. 

 

 
30 Western Rock Lobster Ecological Risk Assessment 2007 

P t y  L i m i t e d

 



Recommendation 3: No further risk assessment of bait band entrapment hazards to the by-catch 
species Carcharhinus obscurus (Dusky whaler shark) is recommended in the short 
term. 

 

Recommendation 4: Alternatives to bait bands, to avoid the use of materials that can entangle C. 
obscurus and other by-catch species, should be investigated as a matter of 
improving environmental management of the Western Rock Lobster fishery. If 
the bait band hazard is eliminated, no other specific actions would need to be 
taken by the Western Rock Lobster fishery to avoid impacts to this species. 

 

Recommendation 5: If bait bands continue to be taken to sea by the Western Rock Lobster fishery, 
on-going stock assessments of C. obscurus should consider the threat of mortality 
due to bait band interactions, and investigate methods for collecting data to 
monitor any increased mortality with a high level of confidence. 
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Conclusion 

The ERA undertaken on 2-3 April 2007 resulted in the outcomes documented in the risk assessment 
workshop record presented here as Attachment 5. All of the 15 hazards on the agenda were assessed 
using a consultative and structured workshop procedure, addressing the requirements of SCS as the 
certifying body for MSC re-certification of the fishery. Consensus was reached on the expert 
judgements of the Technical Panel in this qualitative ERA. 

Eleven of the 15 hazards were ranked ‘low’ or ‘negligible’ risk under present circumstances. Ongoing 
performance monitoring of the fishery and management controls should be used to confirm that the 
risk rankings do not increase. 

The ERA of the Western Rock Lobster fishery revealed four ‘moderate’ risks. One of these moderate 
risks was subjected to an ERAEF Level 2 PSA to further characterise risk to a by-catch species. Risk 
management actions are in progress or have been suggested for each of the moderate risks. The 
suggested risk management actions are documented for consideration by the Western Australian 
Department of Fisheries and WAFIC. 

The potential mortality of Carcharhinus obscurus (Dusky whaler shark) from bait bands taken to sea on 
rock lobster fishing vessels represents a moderate risk that cannot be managed—only eliminated by 
prohibiting bait bands from vessels, or developing an alternative bait band that cannot harm marine 
animals. In the event that fisheries managers do not adopt this prevention strategy, the interaction of C. 
obscurus with bait bands should be monitored as part of on-going stock assessments to contribute to the 
sustainability of this species. 

It is important to note that the interaction of bait bands with C. obscurus can be attributed to a number 
of fisheries which utilise bait bands aboard vessels, not solely the Western Rock Lobster fishery. If this 
risk is considered unacceptable, management actions to reduce or eliminate the exposure of marine 
fauna to bait bands should apply to all users of the marine environment. 
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