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Background and Introduction

Below average puerulus settlement occurred in the western rock lobster fishery in 2006/07, very
low settlement occurred in 2007/08, 2008/09 and 2009/10. A moderate recovery was observed
in 2010/11.

Puerulus Settlement

The low settlements will have a major impact on the catch of rock lobsters three and four
years after settlement. The first recruitment to be affected was the March-June ‘reds’ fishery
in 2009/10. The low settlements also had the potential to result in much lower breeding stock
levels four to six years after settlement if management action had not been taken to significantly
reduce the exploitation on the rock lobster stocks.

Due to the uncertainty of the cause(s) of the low puerulus settlements (e.g. as yet unknown
environmental factor(s), or low breeding stock effect, or a combination), a risk assessment
workshop was undertaken on 1 and 2 of April 2009. The risk assessment panel and the workshop
participants supported research projects being undertaken in six areas:

Identifying factors affecting the low western rock lobster puerulus settlement in recent years.*

Breeding stock to puerulus source — sink relationship using an oceanographic larval advection
model.*

Biological oceanography of western rock lobster larvae.*
Investigating changes in fishing efficiency in the western rock lobster fishery.*
Investigating rock lobster population genetic structure.*

Assessing possible environmental causes behind the reduced colonisation of western rock
lobster puerulus collectors by a wide suite of species.*

(* See Appendix 7 and/or the presentations in Appendix 1-6 for objectives and details of the research.)
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These projects were of different duration (one to three years) and have been underway for
between 12 and 24 months. It was decided to hold a workshop to enable researchers to present
their findings to their peers and stakeholders and review the direction of ongoing research and
management.

Program for the 24 May 2011 Western Rock Lobster Puerulus
Workshop

Objectives

1. Review research undertaken and planned on the factors that may affect puerulus settlement,
viz. breeding stock and environmental factors.

2. Identify factors that may be affecting settlement that need further research and/or management

responses.
Agenda
Presentations

1. Puerulus, breeding stock and management S de Lestang

2. Oceanographic larval modelling M Feng/N Caputi

3. Phyllosoma larval studies A Waite

4. Factors affecting settlement N Caputi

5. Other species on collectors S de Lestang

6. Genetic studies J Kennington

7. General Discussion Facilitator R Brown

See Appendix 8 for the list of attendees and organisations represented.
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Project Summaries

Presentation 1 - Population-dynamic assessment model

Use of a spatial population-dynamic assessment model in the assessment and management of
the West Australian Rock Lobster Fishery during a period of low recruitment.

Simon de Lestang, Peter Stephenson, Nick Caputi and Rick Fletcher.

Western Australian Fisheries and Marine Research Laboratories, Department of Fisheries, Western Australia, PO
Box 20 North Beach WA 6920, Australia

Puerulus recruitment is monitored throughout the Western Australia’s Rock Lobster Fishery
as it accurately represents legal recruitment 3-4 years later. The 2007/08 puerulus settlement
was below the range expected given the environmental conditions. The following year water
temperatures indicated that 2008/09 settlement should improve where in reality it was the
lowest recorded, with the subsequent settlement being the second lowest. The impact of these
low settlements on commercial catch rates and breeding stock levels (BS) were examined
using a spatial population-dynamic assessment model that integrates a full range of data
sources including puerulus settlement, survey and commercial catch rates, size compositions,
tag recaptures and environmental measures. The projected impact identified that significant
management measures were required to achieve the fishery’s decision rules: Maintain BS above
threshold levels over the subsequent five years with 75% certainty. The model assessed a range
of management measures with the chosen suite, which were implemented in 2008/09-2009/10
seasons prior to the low settlement recruiting to the fishery, resulting in a 44% and 72% nominal
effort reduction from 2007/08 levels, respectively. This has enabled a significant carryover of
an additional 4500 t. into the expected low catch years. The stock assessment model projected
a short-term increase in catch rates and BS, followed by a subsequent decline in catch rates and
a levelling off of BS in the years when the low recruitments were entering the fishery. To date
the fishery has followed these predicted trends.

Discussion Points

* The four consecutive years of very low puerulus settlement that have occurred recently in
the fishery (see slide 5 Appendix 1) and the low recruitments that will flow from them over
the next four to five years are outside what has been previously experienced (see slide 6
Appendix 1). Therefore management needs to take a very cautious and conservative approach
to ensure the breeding stock is not adversely affected.

* Sensitivity analysis needs to be undertaken on the large confidence limits around the
recruitments that are predicted to result from the very low puerulus settlements, e.g. ~400
to 2250 tonnes for 2012/13 (see slide 6 Appendix 1), and particularly the impact on future
breeding stocks.

* The percentage of high grading (and the mortality incurred); changes in the time and
distribution of fishing and the changes in pot efficiency due to the implementation of quota and
the reduction in pot numbers needs to be ‘ground truthed’ to improve the estimates currently
used in the model. This will be done using information from the new catch declaration returns
(CDR) that all fishers have to complete and the modified voluntary research logbooks. The
CDRs provide catch and effort information on a much finer scale of time, space and depth
than the previous monthly returns and also provide estimates on high grading.
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Presentation 2 - Modelling puerulus settlement

Individual Based Modelling of Western Rock Lobster Puerulus Settlement

Ming Feng!, Nick Caputi?, James Penn?, Dirk Slawinski', Simon de Lestang?, Evan Weller!,
Alan Pearce?, Ainslie Denham?, Liejun Zhong!

ICSIRO Marine and Atmospheric Research, Floreat, WA 6014 Australia

2Western Australian Fisheries and Marine Research Laboratories, Department of Fisheries, Western Australia, PO
Box 20 North Beach WA 6920, Australia

An individual-based model, incorporating outputs of a data-assimilating hydrodynamic model,
was developed to investigate the role of ocean circulation in the recruitment processes of western
rock lobster during its 9-11 month larval phase off the west coast of Australia. During austral
summer, strong northward alongshore winds aid the offshore movement of early-stage model
larvae from mid-shelf hatching sites into the open ocean; during the austral winter, eastward
flows that feed the enhanced Leeuwin Current facilitate onshore movement of late-stage larvae
towards near-shore habitats. Stokes drift induced by swells from the Southern Ocean is critical
to retain larvae off the west coast. Diurnal migration and temperature-dependent growth are
also important. Model larvae hatched in late-spring/early-summer grow faster due to longer
exposure to warm summer temperature, which allows them to be transported towards the
coast by the strong onshore flows in winter and reduces their natural mortality. Preliminary
source-sink relationship indicates that the population was well mixed off the coast, with higher
likelihood of settlement success from hatching sites in the north, mostly due to higher surface
water temperature. Weighted with the breeding stock distribution the area between 27.5-29.5°S,
including the Abrolhos Islands, is the most significant hatching area to the success of settlement.

Year-to-year variations of puerulus settlements during 1994-2009 are being assessed using an
updated version of the individual-based model, which has relaxed the larval mortality to give
more flexibility in the post-model analysis. It appears that the model has captured some of the
year-to-year variations of the total number of puerulus settling, as well as the average settlement
latitudes. Statistical analysis will aid the optimization of the scaling factors in the post-model
analysis.

Discussion Points
* Sensitivity analysis on model results is being undertaken by relaxing the parameter boundaries.
* Mortality of larvae at high temperature needs to be assessed as part of the sensitivity analysis.

* The change in daylight length between summer and winter needs to be incorporated into to
model. In winter when day length is up to 20% shorter, larvae would spend more time in
surface waters and therefore be exposed to surface transportation mechanisms for longer
than in summer.

¢ Vertical migration of phyllosoma in the Leeuwin Current and Leeuwin Undercurrent still
need to be fully understood.
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Presentation 3 - Biological oceanography

The Biological Oceanography of Western Rock Lobster Larvae

Waite, Anya M.!, Lynnath Beckley?, Peter A.Thompson®, Megan Saunders'#4, Christin
Sawstrom!,Nik Sachlikidis®, Nick Caputi®, Simon DeLestang®, Andrew Jeffs 7, Roger
Barnard®

1. The Oceans Institute, M047 University of Western Australia, Crawley 6009 WA Australia

2. School of Environmental Science, Murdoch University, South St., Murdoch 6150 WA, Australia

3. CSIRO Marine Research, Hobart 7001, Tasmania, Australia

4.  Current Address: Univ. of Queensland

5. Queensland Department of Primary Industries

6.  Department of Fisheries, Western Australian Fisheries and Marine Research Laboratories, PO Box 20 North Beach WA 6920 Australia
7. Leigh Marine Laboratory, University of Auckland, P.O. Box 349, Warkworth 0941, New Zealand

8.  Lobster Harvest Ltd., WA Australia

Anya.Waite@uwa.edu.au

We examine in detail, for the first time, the biological oceanographic mechanisms affecting
nutrition, growth and survival of larvae of the Western Rock Lobster while they undergo their
planktonic phyllosoma phase in the Eastern Indian Ocean. The Western Rock Lobster is the
most valuable single-species fishery in Australia, representing about 20% of the total value of
Australia’s fisheries. Variability in settlement of puerulus stage and catch of adults has been
shown to be highly correlated with the strength of the Leeuwin Current (in turn impacted by
El Nifio events) and westerly wind conditions. The below-average puerulus settlement for five
years, including the two lowest on record, triggered a profound re-examination of mechanisms
driving year class strength of larval settlement, since such fluctuations can pose a serious risk
to a sustainable rock lobster industry.

Here we present outcomes from the first research voyage (July 2010) of a 3-year study of the
biological oceanography of the Western Rock Lobster larvae. We present a new understanding
of the feeding of late-stage phyllosoma in the wild, and describe its oceanographic context.
We show evidence that the phyllosoma have a preference for key prey with specific nutritional
attributes, and suggest that this is directly related to the need to accumulate substantial nutritional
reserves before they can metamorphose into the puerulus stage, cross the continental shelf,
and settle to form the next generation of fishable adult lobsters. We propose that the autumn
phytoplankton bloom within the Leeuwin Current, as identified by satellite ocean colour, is a
key food resource driving production of healthy phyllosoma, and thus a strong year class. We
speculate that the “Abrolhos Front” is a seasonally important feature supporting shoreward
fluxes of phyllosoma. Our study directly addresses the hypothesis that productivity of the oceanic
planktonic ecosystem offshore is a critical variable driving phyllosoma health and therefore
recruitment success.

Discussion

* Food availability plays a pivotal role in larvae growth and survival. Discussion of whether
a broad scale easily monitored species or group of species could be used as an indicator
of the level (e.g. high-medium-low) of food available for the phyllosoma. Suggested that
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phytoplankton / chlorophyll A measurements that are available from satellite imagery
could be a cost effective and reasonably robust indicator for long term monitoring of the
phyllosoma’s food availability.

* About three years of plankton data collection would be required to develop a robust
understanding of the phyllosoma’s food web and its link to phytoplankton / chlorophyll A
concentrations that could then be tracked by satellite.

* The eddy vortexes and boundary zones of the Leeuwin Current appear to be biologically
productive areas.

* Zooplankton predators can very quickly reduce their prey in discrete areas.

* The Abrolhos front of the Leeuwin Current system may play a role in larval transport and
biological productivity.

Presentation 4 - The cause of the record low puerulus settlement

Preliminary assessment of the cause of the record low puerulus settlement in the
\WWest Australian Rock Lobster Fishery.

Nick Caputi!, Simon de Lestang!, Ming Feng?, James Penn!, Evan Weller?, Dirk Slawinski?,
Alan Pearce!, Ainslie Denham!

"Western Australian Fisheries and Marine Research Laboratories, Department of Fisheries, Western Australia, PO
Box 20 North Beach WA 6920, Australia

2CSIRO Marine and Atmospheric Research, Floreat, WA 6014 Australia

Puerulus settlement has been monitored for 40 years in the western rock lobster fishery and has
accurately predicted catches 3-4 years later. Historically high settlement has been correlated
with warm water La Nifia conditions, resulting in strong Leeuwin Current flows, and westerly
winds in late winter/spring. In the last five years (2006/07 to 2010/11) settlement has been
below average with a record low in 2008/09 when water temperature was conducive to good
settlement. Some additional factors that may have negatively affected settlement include:
three consecutive positive Indian Ocean Dipole events (2006-2008) associated with unusual
winter/spring offshore winds during the shoreward phyllosoma movement phase and a reduced
breeding stock in the far northern section of the fishery. This section of the breeding stock had
declined partly through lower sub-adult lobster migration northward into the area, linked to
above average strength southward currents in six of the last eight years. Oceanographic larval
modelling suggests that larvae released in the northern part of fishery and from deeper hatching
sites have higher chances of survival and settlement. Management actions taken to influence
future settlement, include increasing egg production, particularly in northern areas, by a 50-70%
reduction in fishing effort, a lower maximum size limits for females, and an area closure to
increase protection for animals in the far northern area. The effect of strong La Nifia conditions
resulting in above-average water temperatures in early 2011 and improving breeding stock
levels in the far northern sector of the fishery will be assessed in puerulus settlement in 2011/12.

Discussion

* The major risk for the fishery is managing it through the next four to six years as the
unprecedented low recruitments flow through the catch and what is left over flows into the
breeding stock.

6 Fisheries Occasional Publication No. 104, 2011



* The small mesh pot project will help monitor the recruitment flow from the low settlements
as they come into the fishery.

* There is a risk that the ‘effective’ residual breeding stock is not as large as estimated. Good
breeding stock estimates, particularly in the important deepwater, northern Abrolhos and Big
Bank areas are limited due to lack of knowledge of the extent of suitable habitat and biological
data collection (e.g. catch rates, size-sex ratios, breeding state, etc are only available for a
few years).

* As a precautionary measure, consideration should be given to further protect what appear
to be the most effective breeding stocks, by closing the northern Abrolhos Is area, which,
habitat-wise, is similar to Big Bank (now protected by a closure).

Presentation 5 - Reduced colonisation of puerulus collectors

Assessing possible environmental causes behind the reduced colonisation of
\Western Rock Lobster puerulus collectors by a wide suite of species

Simon de Lestang! and Jason How! and Shelley Foster?

"Western Australian Fisheries and Marine Research Laboratories, Department of Fisheries, P.O. Box 20, North
Beach WA 6920

2School of Plant Biology, University of Western Australia, 35 Stirling Highway Crawley WA 6009

In response to the lower than expected puerulus settlement for the western rock lobster (Panulirus
cygnus) on the Western Australian coast during 2008, monitoring of macro invertebrate
communities associated with puerulus collectors was initiated. Anecdotal information suggested
that there was a reduction in the colonization of the collectors by other invertebrate species,
namely shrimps and crabs. Five sites spanning over 1000 km of coastline from Coral Bay to
Warnbro were examined for each of two seasons (winter and spring), with two of these sites
examined for all four seasons. This allowed for an examination of the spatial and seasonal
variation of the macro invertebrate communities. Overall 157 740 individuals, encompassing 67
taxa, were counted from 55 samples that were processed. The compositions of the communities
were found to vary significantly both spatially and seasonally, with the main difference occurring
between sites located in the tropics/sub-tropics, from those in temperate locations. There was
greater abundance of taxa in the temperate locations compared with the tropics. Spatial and
monthly variation in environmental parameters measured during this study did not correlate well
with variation in the structure of the communities despite clear spatial and temporal differences.
The dominant separation of tropical/subtropical from temperate locations probably indicates
the importance of the surrounding habitat with the settlement on the collectors. Benthic habitat
variation has yet to be quantified, but will be the focus of further work. Climate change in
the West Australian coastal zone is predicted to result in increased water temperatures and
salinity and less frequent and severe storm events. These environmental factors were found to
significantly influence the abundance of a number of taxa found commonly on the collectors.
These relationships, along with the discovery of some individuals outside of their normal
distributional range, such as the tropical species Strombus mutabilis being found at Dongara,
indicates that the monitoring of a range of species on the puerulus collectors can provide an
indication of the localised environment and the impact of climate change.
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Discussion

¢ There was a significant difference in mobile macro-invertebrate communities between
tropical and temperate locations,

* Primarily driven by greater abundances in the temperate locations,

* Baseline study to continue, with collections over the period of improved puerulus settlement
(2009/10) and dramatically increased water temperatures (2010/11).

Presentation 6 - Population genetic structure

Investigating rock lobster population genetic structure.

Jason Kennington!, Oliver Berry?, David Groth?, Michael Johnson! and Roy Melville-Smith*
ISchool of Animal Biology, The University of Western Australia, Crawley, WA 6009, Australia

2CSIRO Marine and Atmospheric Research, Private Bag 5, Wembley, Western Australia, 6913

3Curtin Health Innovation Research Institute, WA Biomedical Research Institute, Curtin University, GPO Box
U1987, Perth, WA 6845, Australia

“Department of Environment and Agriculture, Curtin University, GPO Box U1987, Perth, WA 6845, Australia

In this presentation I gave a progress report on our FRDC funded project to evaluate population
genetic structure in the western rock lobster. Our research project had four aims. These include
(i) developing new genetic markers for studying population genetic structure in the western
rock lobster, (ii) testing for population genetic structure in the adult population, (iii) testing
for population genetic structure in the recruits (pueruli) and (iv) estimating the effective
population size. We successfully developed 18 new microsatellite loci. These loci together with
six previously published microsatellite loci were used to examine population genetic structure
in the adults and recruits. Six hundred and thirty one individuals from eight locations were
analysed in the survey of adults and 367 individuals from eight sites were analysed in the survey
of recruits. Our preliminary analyses found no evidence of population structure in the adults or
in the recruits (Overall Fst’s were 0.002 and 0 respectively). However, when loci were analysed
individually, we found that one locus did show significant population structure in the adults
after correction for multiple comparisons. This suggests there may be local adaptation despite
high levels of gene flow, though further studies are required to test if this is indeed the case. We
tested for a small effective population size by comparing levels of gene diversity in samples of
recruits collected between 1995 and 1999 to those in samples collected in 2009. There was no
evidence of a decline in gene diversity over this period, suggesting that the effective population
size was large. Finally, I talked about a new genetic marker we developed that identifies western
rock lobster from other lobster species, which should be useful for species identification of
phyllosoma and pueruli.

Discussion
* Population genomic approaches could be used to test for signatures of local adaptation.

* Tracking allele frequencies across life-history stages could be used to test for post recruitment
selection.

* A data base of gene sequences from local species would be valuable resource for species
identification of plankton.
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General Discussion and Recommendations

Discussion centred on the management implications of the low puerulus settlements as they flow
through into the breeding stock (BS).

The rock lobster research team should review the adequacy of the current fishery-independent
approaches for measuring the year to year variation in abundance of the residual breeding
stock, i.e. the BS that remains in the fishery at the end of the fishing season. If estimates of
the residual breeding stock are not robust, it raises two significant risks.

o Ifthe residual BS is overestimated the quota levels would be set too high and the breeding
stock (or potential breeding stock, e.g. the migrating whites) would be overfished. This
could lead to a recruitment failure (very low puerulus settlements) and the need to impose
significant cuts to the quota (or in the worst case scenario to have to close the fishery) in
order to recover the BS.

o If the residual BS is underestimated the quotas would be set lower than need be for
sustainability purposes and would therefore be imposing ongoing economic hardship on
the fishing industry without justification.

The main causes of uncertainty regarding the estimates of the level of residual breeding stock
include the:

o potential to under estimate increases in both pot and fleet efficiencies, because competition
between pots has declined very significantly due to pot reductions (~50%); something that
has not previously occurred on such a scale in the fishery,

o the very wide confidence limits around the predictions of recruitment to the fishery (and
hence BS) at these historically low levels of puerulus settlement,

o the strongly held view of many in the fishing industry, of the importance of the unmeasured
puerulus settlement they believe may have occurred in deep water, and

o the potential for increased patchiness of puerulus settlement in years of low settlement.

The greatest risk for the fishery over the next four to six years is in getting the management
setting right to deal with the unprecedented low recruitments that will flow through into the
breeding stock.

There is a risk that the ‘effective’ residual breeding stock may not be as large as estimated,
as good breeding stock estimates, particularly in what appears to be the most important areas
— central west coast deepwater, northern Abrolhos and Big Bank, are limited due to lack of
knowledge of the extent of suitable habitat and biological data collection (e.g. catch rates,
size-sex ratios, breeding state, etc are only available for a few years).

As a precautionary measure to further protect what appears to be the most effective / important
breeding stock, consideration should be given to closing the northern Abrolhos Is area. This
area has similar habitat characteristics to Big Bank, which is now protected by a closure. The
closure of this area is unlikely to impact significantly on the ability of Zone A fishers to take
their quota allocation.

Fisheries Occasional Publication No. 104, 2011 9



Appendices

Appendix 1 Presentation 1 - Population-dynamic assessment
model

Use of a spatial population-dynamic assessment model in the assessment and

management of the Xest Australian Rock Lobster Fishery during a period of low
recruitment.
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Appendix 2 Presentation 2 - Modelling puerulus settlement

Individual Based Modelling of Western Rock Lobster Puerulus Settlement
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Appendix 3 Presentation 3 - Biological oceanography

Biological oceanography of western rock lobster larvae
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Appendix 4 Presentation 4 - The cause of the record low puerulus
settlement

Preliminary assessment of the cause of the record low puerulus settlement in the
\WWest Australian Rock Lobster Fishery.

44

Fisheries Occasional Publication No. 104, 2011



Fisheries Occasional Publication No. 104, 2011

45



46

Fisheries Occasional Publication No. 104, 2011



Fisheries Occasional Publication No. 104, 2011

47



48

Fisheries Occasional Publication No. 104, 2011



Fisheries Occasional Publication No. 104, 2011

49



50

Fisheries Occasional Publication No. 104, 2011



Fisheries Occasional Publication No. 104, 2011

51



52

Fisheries Occasional Publication No. 104, 2011



Fisheries Occasional Publication No. 104, 2011

53



Appendix 5 Presentation 5 - Reduced colonisation of puerulus
collectors

Assessing possible environmental causes behind the reduced colonisation of
Western Rock Lobster puerulus collectors by a wide suite of species
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Appendix 6 Presentation 6 - Population genetic structure

Investigating rock lobster population genetic structure.
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Appendix 7 Project Objectives
FRDC PROJECTS TO INVESTIGATE
THE LOW PUERULUS SETTLEMENTS

(as at January 2009)

The five projects outlined below were submitted to the Fisheries Research and Development
Corporation (FRDC) and were successful in securing funding. The objectives of the projects are
to investigate various aspects of the possible causes and factors associated with the low puerulus
settlements of 2007-08 and 2008-09.

Project 1 (FRDC 2009/018)

Identifying factors affecting the low western rock lobster puerulus settlement in recent years.
Objectives

1. To use a larval advection model and the rock lobster population dynamics model to assess
the effect of the spatial distribution of the breeding stock on the puerulus settlement.

2. To assess environmental factors (water temperature, current, wind, productivity, eddies) and
breeding stock affecting puerulus settlement.

3. To examine climate change trends of key environmental parameters and their effect on the
western rock lobster fishery.

4. Provide industry (WRLC), RLIAC and Fisheries managers with an evaluation of relative
impact of breeding stock and environmental effects on the puerulus settlement and its
implications for management in the protection of the breeding stock.

Project 2 (FRDC 2008/087)

Evaluating source-sink relationships of the Western Rock Lobster Fishery using oceanographic
modeling.

Objectives

1. To determine the relative contribution of larval production from different areas to the
abundance and spatial distribution of puerulus settlement over 15 years using a larval
advection model.

2. Provide industry (WRLC), RLIAC and Fisheries managers with an evaluation of source-sink
relationships and its implications for management in the protection of the breeding stock

Project 3 (FRDC 2009)

Evaluating the use of novel statistical techniques for determining harvest rates and efficiency
increases in the Western Rock Lobster Fishery. The project looks at using change-in-ratio and
index removal to further examine fishing efficiency and harvest rates and pulls together some of
the best mathematicians in this field, i.e. Professor Norm Hall, Assoc Professor Stewart Frusher
and Professor John Hoenig
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Objectives

1.

Assess current data sources and their potential for use in estimating harvest rates and
efficiency increases in the western rock lobster fishery.

Evaluate whether additional sources of information are needed to produce more robust
estimates of harvest rate and efficiency increase.

Assess whether the estimates of harvest rate and fishing efficiency are reliable and could be
used to assist in the management of the western rock lobster fishery.

Provide industry (WRLC), RLIAC and fisheries managers with an evaluation of change-
in-ratio and index removal techniques for determining harvest rates and efficiency creep.

Project 4 (FRDC 2009)

Evaluation of population genetic structure in the western rock lobster

Objectives

1. Develop additional new microsatellite markers for western rock lobster.

2. Test whether the adult population of western rock lobster is genetically homogeneous
throughout its range.

3. Test whether the spatial genetic structure in the next generation of recruits (pueruli) matches
the spatial genetic structure found in adults. (If so, this suggests spatial structure is due to
limited dispersal or local adaptation).

4. Estimate effective population size of the western rock lobster and test for severe bottlenecks

in population size.

Project 5 (FRDC 2008)

Assessing possible environmental causes behind the reduced colonization of puerulus collectors
by a wide suite of species.

Objectives

1 Begin monitoring the community composition of marine flora and fauna along the
Western Australian coastline during this current poor settlement period.

2 Develop standard methodology for monitoring the spatial and temporal variability in the
settlement of marine flora and fauna.

3 Determine what environmental parameters may be linked to the majority of variation
in the floral and faunal communities colonizing puerulus collectors, focusing on those
relating to puerulus settlement.

4 Identify indicator marine flora and fauna species for monitoring the influences of
environmental change on Western Australian marine environment.

5 Detect any known or potential introduced marine pests within the Western Australian

environment.
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Appendix 8 List of Workshop Attendees

NAME ORGANISATION

Nick Dunlop Conservation Council of WA
Dirk Slawinski CSIRO

David Griffin CSIRO

Evan Weller CSIRO

Liejun Zhong CSIRO

Ming Feng CSIRO

Malcolm Haddon CSIRO

Bruce Phillips

Curtin University

Roy Melville Smith

Curtin University

David Griffiths

Department of Fisheries

Graeme Baudains

Department of Fisheries

John Looby Department of Fisheries
Matt Pember Department of Fisheries
Nick Caputi Department of Fisheries

Peter Stephenson

Department of Fisheries

Rod Lenanton

Department of Fisheries

Simon de Lestang

Department of Fisheries

Glenn Hyndes

Edith Cowan University

Peter Rogers

Independent

Lynnath Beckley

Murdoch University

C Moss

Rock Lobster Fisher

J Newby

Rock Lobster Industry

G Andrich

Rock Lobster Fisher Association

Sabine Daume

Scientific Certification Systems

S Frusher

University of Tasmania (UTAS) - IMAS

Anya White

University of WA

Christin Sawstrom

University of WA

Jason Kennington

University of WA

Richard Stevens

Western Australian Fishing Industry Council

F J Camarda Western Rock Lobster Council
Nic Sofoulis Western Rock Lobster Council
Peter Trott World Wildlife Fund
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