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|. NON TECHNICAL SUMMARY

2005/027 Facilitating Industry self-managementsfoatially managed stocks: A
scallop case study.

PRINCIPAL INVESTIGATOR: Associate Professor Malcolm Haddon

ADDRESS: University of Tasmania
Tasmanian Aquaculture and Fisheries Institute
Private Bag 49
Hobart TAS 7001
Telephone: (03) 6227 7279 Fax: (03) 62275803

Objectives:

1. Develop a generalized, credible regime of Indusbrgervations to provide the
necessary assessment information required to mangpatially structured fishery.

2. Develop and trial a workable design for a pre-seg®&ymit fishery in the Tasmanian
and Commonwealth scallop fisheries to provide tii@rmation necessary to
characterize the stock status in each spatial megjithe entire fishery (Size
distribution, condition, and possibly abundance).

3. Develop and trial a workable design for within sgagolunteer Industry survey
observations within the Tasmanian and Commonweaaktop fishery for within
season monitoring, comparison with the pre-seagoueyg, and more detailed
characterization of the available resource.

4. Develop mechanisms whereby Industry take (fosterevship over the details of
survey design and the organization and fundingioh®perations, along with how best
to generate management advice that is perceivéadostry as unbiased, acceptable to
all, and providing maximum return for product ladde

5. Aid the development of a clear vision for the fetof the Bass Strait scallop fishery
and how it can use spatial management to its oweflie

FRDC Final Report, Project 2005/027 Page 1
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OUTCOMES ACHIEVED TO DATE

The principle outcome of this project has beeratihgption and incorporation of the
Industry-based survey data collection strategy tiospatial management framework of
the Tasmanian scallop fishery. As of 2008, therkeypagement requirements of Industry,
based surveys have been incorporated into theri@shigcallop) rules and are also inclug
within the key management policy documents forfisigery. The closure of the
Commonwealth scallop fishery by the Minister fosl@ries for much of the time period @
this project made it difficult to implement the Lstry-based survey strategy within this
fishery. However, the concept of Industry-basedeys and the greater flexibility that su
surveys will require were documented and incorgatatto the Harvest strategy for the
Bass Strait Central Zone Scallop Fishery, which eampleted by the CSIRO in late 200
with assistance by TAFI scallop researchers. To@uthent also incorporated a change i
harvest strategy from a most open, little closeatiapstrategy to one almost identical to t
Tasmanian spatial management model. It is hopedthadly flexible survey approach, as
utilised in the Tasmanian fishery, will be adoptégthin the Commonwealth fishery with it
re-opening.

Within the Tasmanian scallop fishery, the informaatcollected during Industry-based
surveys has been fundamental for the operatiortadida making process, with all
decisions within the fishery now being based ohdiscollected data. This has benefited

Industry and management in many ways. In partictit@r costs of management (i.e. fishe

levies) do not have to incorporate the extremeaiy ltosts of fishery scale scientific
surveys. In turn, Industry, research and manageo@nbbtain and have access to fisher
scale information for the management decision ntpghocess.

All sectors involved with the Tasmanian fishery damed to incorporate technologies
into the data collection process. Today, electromé@suring boards, GPS devices and d
loggers on the dredge are standard survey equipi@entey participants are familiar with
their operation. Such devices have greatly impratedamount of data that can be
collected per survey day (value for money) and owpd the accuracy and perceived
credibility of Industry collected survey data. Irstiy has a vision to expand the use of
technology in the survey process (see 8. Furthgeldbpments)

The Tasmanian commercial scallop fishery has takeimcreasing level of responsibility
for the organisation and implementation of the Btdubased survey process within the
Tasmanian scallop fishery. By the conclusion o fitoject, the TSFA had taken the role
selecting survey participants and the basic orgéinis and planning of surveys. This
ownership of the Industry-based survey processrta®ed the Tasmanian scallop fishery
closer to a full co-management approach, and $eem$FA take control and ownership
otherwise traditional management operated harveshanisms. Of particular note, the
Tasmanian scallop Industry fully own the organmawf the fine scale rolling opening
harvest mechanism that operates within the legrsl@pen area. Such strategies have
ultimately maximised the quality and quantity obguct taken from a known scallop
resource, which in turn has maximised economiamstto fishers. The full economic
benefits have yet to be completely realised, bisthibped that further growth within the
TSFA will lead to greater co-management of the Tarsan scallop fishery and a realisati
by the TSFA that economic return to fishers dogseoessarily rely on high catches /
TAC'’s during each fishing year. It is hoped thattsownership of management processe

ed

—n

epth

of

£S

will be incorporated into the Commonwealth fishence re-opened.

Page 2 FRDC Final Report, Project 2005/027



Facilitating Industry-Based Surveys

Non Technical Summary

Just prior to the present work, Haddetral. (2006), in “Juvenile scallop discard rates and
bed dynamics: testing the management rules fologsain Bass Strait” (FRDC 2003/017),
concluded that a detailed rotational spatial mamege approach based on a ‘most closed,
small area open’ strategy has many advantagesatteenative spatial management options.
There are many potential advantages of only operalagively small areas of a scallop
fishery, including: maximising the chance of a vaarhile annual fishery; allowing the
selection of scallops in the best condition; emapgreater control over the exploitation of
an easily targeted and easily depleted speciesmsing the impacts of demersal fishing
activities on scallop habitats and related comnmesiiand maximising the abundance of
adult spawning scallops within the fishery, whicii maximise the chances of a successful
recruitment event. Detailed rotational spatial nggament based on a “most closed, little
open’ harvest strategy, however, does have a sutataost. The main part of that cost
being to have sufficient quantity and quality dbimmation about available stocks to make
decisions concerning a fishery, sometimes witheisea and in near real-time. Within the
Tasmanian scallop fishery management model, infdomas required at both the scale of
scallop bed and the entire fishery. Fishery-indepensurveys could provide the required
information however, such surveys would be prohibly expensive over the scale of the
fishery. While video and acoustic technologies io$ieme possible advantages, they are
currently not feasible options (see Had@bml. 2006). The only viable alternative is to
develop a reliable and credible scheme where Inglusssels find ways to survey and
provide the necessary information needed to spati@nage the fishery. Preliminary pre-
season permit based survey trials in Tasmania,umed during 2003 and 2004,
demonstrated that an Industry motivated, spatiaesudesign has the potential to be
successful in providing fishery information to mgament organizations. However, those
trials also identified many problems that still ded to be addressed.

This current project, FRDC 2005/027, aimed to degwelnd trial a generalised, credible
regime of Industry observations that allow for dodlection of the stock information
needed to manage the Tasmanian commercial scaélugry under a detailed rotational
closed-area spatial harvest regime. The ultimateveas to develop mechanisms whereby
Industry adopt (foster) ownership over the det@iilhe design, organisation and operation
of surveys and to generate management advice fienfisher collected data that is
perceived by Industry as unbiased, acceptabld,taral providing maximum return for
product landed. In doing so, Industry, managemedtrasearch would develop a clear
vision for the future of the Bass Strait scallagghéry (particularly the Tasmanian and
Commonwealth fishing zones) and how it can usdapatnagement to its own benefit.

By conducting a fine scale analysis of Tasmaniatigu vessel fishing effort using Vessel
Monitoring System (VMS) data, it has been determhitiat the majority of scallop fishing
is confined to exceptionally small areas. In facting the 2003 Tasmanian fishing season,
50% of VMS inferred fishing effort was found to ecavithin 0.85% of the total available
open area; and 95% of fishing effort within ~12%he open area. Fishing effort was
correlated with habitat structure, with low and raade fished areas containing high
abundances of screw shells and their associatedtheabs, and heavily fished areas
containing predominately commercial scallops. Sqbeatly, commercial dredge fishing
effort is in general, confined to scallop habiteith scallop beds (areas containing high
VMS inferred fishing effort) occurring over the geaf km x km. This distribution of
fishing effort and scallop beds suits a detailedetl-area spatial harvest strategy. Open
regions can be relatively small and potentiallyshene scale as a scallop bed (km x km),
for no significant decline in total catches. Thegime of management, however, will

FRDC Final Report, Project 2005/027 Page 3
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require detailed stock information to be collecathe scale of scallop bed. To ensure
annual continuity of supply and longer term hangdsitegy planning, information of other
scallop stocks (beds) across the spatial scaleedighery will be required.

The use of fishing vessels and their crews as damsm for obtaining fisheries data
(Industry-based surveys) was found to greatly imerihe affordability, spatial distribution
of exploration and quantity of data collected tigkato fishery-independent survey
techniques. The data recorded by fishers was ast@gta credible source of information
and was effective for the spatial management offitmmanian scallop fishery. Some data
inaccuracies were observed when manual measurengl®and written techniques were
used by fishers. Electronic measuring and storsngogs removed these inaccuracies,
improved data quality and made sampling and déatg ehleast four times faster relative to
manual methodologies. These findings show thatdtrgtbased survey techniques have
many advantages over more traditional survey teglas, and management and research
organisations should consider using fishers, figiviessels and electronic technologies for
the collection of the stock information neededgat&lly manage a fishery.

An effective strategy of Industry-based surveylaigely dependent on the structure of the
management agency responsible for a fishery, amdulles and policies that apply to a
particular fishery. Fisheries managers must ensigehanisms to minimise the possible
detrimental consequences of using inaccurate feshéata in the management decision
making process. There must be transparency inulveys process, and the ability for all
fishers to participate. The management agency nssiple for a fishery must have a flexible
and adaptive approach to management and the abilitge survey incentives, in particular
Research Quota Unit Allocation (RQUA). Also, medisars that separate survey and
commercial fishing activities, such as designategiesy periods and commercial fishing
periods, are the preferred strategy. Managementessdrch should simplify the data
collection process and make all survey data addess all stakeholder#f. management
rules and policy cannot fulfil these requiremetiten Industry-based surveys may not be an
effective mechanism for the collection of the daaded to manage a fishery, and other
survey strategies, such as scientific or obsemagram surveys, should be considered.

Once it has been determined that the managememtyagesponsible for a fishery can
operate Industry-based surveys under their managemles and policies, then a system of
Industry-based survey protocols, which are simptrapid in their implementation must
be developed. Within the Tasmanian scallop fishigy organisation, implementation and
use of Industry-based surveys in the managemenégsacan be summarised in seven
protocols:

1) Determination of clear and concise survey aints@ata collection requirements by all
fishery stakeholders.

2) Determination of the type of survey to condittese can be divided into three broad
categories: a) Pre-seasons surveys; b) within seagoeys; and c) out of season
surveys.

3) A transparent and expedient process for selgstinvey participants.

4) A flexible mechanism for allowing surveys todmnducted within closed-areas and
closed seasons.

5) Development of a specific survey design, equiimequirements, education and
training requirements.

6) Conduct the survey under agreed design anegyrat

7) Analysis, presentation and archiving of indudtaged survey data.

Page 4 FRDC Final Report, Project 2005/027
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If the organisation and implementation of theseqmols is too complex and / or time
consuming, fishers may distance themselves fronnithgstry-based survey process.
Subsequently, Industry-based surveys may not naglydse the most suitable data
collection strategy in some fisheries.

Industry-based surveys provide fishers and othdudtry stakeholders with far greater roles
and responsibilities in the management decisionmggirocess. Within the Tasmanian
scallop fishery, this has resulted in Industry éoisty greater ownership of the management
of their fishery. As a consequence, Industry del/esed initiated an Industry run within-
season rolling opening self-management harveseglyaas applied to the White Rock
open region during 2006. This Industry harvestisgyawas credited with providing a better
quality scallop product and for maximising the diitsrof scallops taken from within the
White Rock open region. There was a high levehdtktry satisfaction and support for this
TSFA controlled Industry rolling opening harvesastgy. A number of potential
advantages are possible under such harvest regiinese include: reducing the race to
fish; reducing the patchiness of fishing, spreadihg known resource of scallops over a
greater period of time and possibly over severatyeand minimisation of the impacts of
fishing on the broader marine environment. The ephof within-season co-management
should be further explored to realise the full Bgs¢hat Industry initiated rolling openings
can offer.

Detailed closed-area spatial management and Inodwadling opening harvest strategies
essentially force the entire Tasmanian fishingtftegarget fishing effort within
exceptionally small regions of the fishefy3km x 3km blocks) until catch rates are
considered uneconomical. The impacts of such figshimscallops, scallop habitat and the
broader marine environment were explored during2®@ White Rock open region. The
effects of limited short-term intensive fishing wasaracterised by a 40% to 80% decrease
in the abundance of the dominate species foundmiitie study area, however, no species
were fully removed and the dominant species wesemted in the same number of sample
tows before and after fishing had occurred. Nodgally significant differences in water
turbidity and suspended solid readings were obdenthin impacted or control survey
regions. Similarly, the composition of sedimenttwn control and impacted strata showed
no observable pattern of change. Assuming thatriefor recovery in abundances of the
species found within a fished scallop habitat cazuowithin the time scale of a rotational
temporal closure, then rotational closed-area adddtry rolling opening harvest strategies
may be used as a mechanism to limit the extemhpé&cts, in terms of the both area
impacted and resulting change in habitat structure.

Within Tasmania, scallop Industry members have destnated that they are capable of
adopting responsibility for important aspects @& thanagement of the resource which they
harvest. Such arrangements benefit all particip@stzecially during years of high catch
rates, when sufficient scallop stocks ensure thesdallop quota may be taken. However,
even with a detailed spatial management regimélppcstocks are naturally variable and
relatively poor years can occur when none of thegltommercial scallop jurisdictions will
do well. Cooperative behaviour under such diffi@anditions becomes more difficult to
achieve, simply because the risk of financial losimdividuals appears greater. Therefore,
even though this system in Tasmania is well establl, efforts need to be maintained to
ensure that the fundamentals of its operationeirdéarced and continue into the future,
particularly in times of low catches.

This project, combined with the results of the paing FRDC scallop project (2003/017),
has resulted in a clear vision for the future of§88trait scallops. It is hoped that all

FRDC Final Report, Project 2005/027 Page 5
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scallops within the SE of Australia can be managsder a rotational closed-area spatial
management regime, which sees the majority of thdable fishing grounds closed to
fishing, and only relatively small areas of knoviocks being opened. The rotation interval
will allow the recovery of the target species, ki, as well as the broader habitat that is
impacted. The information needed to make decistongserning openings and closures will
be collected by Industry during Industry-based sysv Scallop Fishermen’s Associations
will be responsible for much of the planning andaorisation of these surveys, with some
direction provided by research and management,ngdkie system a co-management
approach. A fully automated electronic system aédallection is visualised, and would
incorporate a web-based data sharing and monitecongponent. The specific spatial
harvest regimes implemented will incorporate sgia®that maximise and / or promote the
chances of successful recruitment within the figh@fith the inclusion of results from
FRDC 2008/022, it is hoped that a greater leveiro$on in the management and research
within the current three scallop jurisdictions (fresiia, Commonwealth and Victoria) can
be achieved by a revision and altering of the cur@CS arrangements for the fishery. If
successful, this would allow synchronisation ofesting strategies, and a far greater
chance of annual continuity of supply into mark&w. example, should there be a good
supply of large scallops within the Commonwealdihéry during a given fishing period,
the Tasmanian / Victorian fisheries could plantedish or to take only a low catch to
coincide with this period. It must also be acknaygled that during some years only a low
TAC may be possible from all the current fishenygdictions combined.

If this vision can be realised, there could bea peobability of a continuous and
sustainable supply of scallops from the SE Austragicallop resource.

KEYWORDS: Commercial scallopg?ecten fumatyspatial management; Industry-based
surveys
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Ill. BACKGROUND

Scallop fisheries in Australia and around the wiwdde been described as “boom and bust”
fisheries. Such fisheries have disadvantagessbefs and tend to lead to economic
inefficiency (through the potential for floodingr@arket with product), difficulty in
maintaining markets if the “bust” of fishery collpleads to closure of the fishery, and
difficulty in maintaining a skilled workforce (fighs, processors and retailers of the
product). Such factors ultimately lead to un-preahdity of earnings, and may even result
in fishers losing money during times of low markalue. In both Tasmanian and
Commonwealth waters there has been recent grovitieinse of spatial management in an
attempt to ensure the long-term sustainabilityasiily targeted species such as scallops.
The use of Vessel Monitoring Systems has provdxta useful tool in the management of
such fisheries, and provides compliance organizatwith Global Positioning System
information for each vessel participating in treh@ry. Industry members can now be
confident that lines on the water will work for players in the fishery. The FRDC funded
project 2003/017 looked at some of the managenuéed for scallops and concluded that
the optimum spatial management arrangement isve tiee majority of scallop beds closed
with only a few open each year.

The combination of spatial management and impraXid& compliance should have great
advantages for sustainability of spatially manafggteries as it will permit the

development of rotational fishing regimes, or ‘packifishing’. However, making
appropriate decisions about which ‘paddock’ to oped which to keep closed requires at
least some information regarding stock status adiwswhole spatial structure imposed on
the fishery. In the case of scallops, managersldlaileast know about the size, condition
and, ideally, relative abundance of scallops irbatls available, before deciding which
area(s) to open. Without information from the enpiotential fishing area, management
decisions would entail significant elements ofltaad error, which may lead to risky
decisions and costly inefficiencies. Although Fighimdependent surveys could service this
need for information, the spatial scale of mostdiges, combined with the patchiness of the
resource would mean that the cost of such surveysgdabe prohibitively high. Fishery-
dependent surveys could also provide such infoonabut at minimal cost, especially if a
percentage of the Total Allowable Catch is allodatecompensation of fishers conducting
such surveys.

Preliminary pre-season permit fishery trials infMasia conducted during 2003 and 2004
demonstrated that an Industry motivated, spatiaesudesign has the potential to be
successful in providing fishery information to mgament organizations. However, these
surveys also identified many problems that sti#éaed to be addressed. In particular, the
credibility of such surveys needed to be incredabealigh the removal of inefficiencies,
optimization of the design, and standardizatiothefanalyses employed. The provision of
the information necessary for successful spatialagament would enable Industry not
only to adopt greater ownership of the managemieidigeries resources, but also increase
the likelihood of the long-term sustainability kir own resource.

An advantage of Industry-based surveys providifigrmation for the spatial management
of wild resources is the potential to increasevdleie and economic return of fish and fish
products. Rotational harvesting, eventually of widlial scallop beds, has the potential to
eliminate the boom and bust nature of the scalkipefy in Tasmania and Bass Strait, thus
providing a long-term continuity of market and eags from the fishery for fishers,
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processors, and retailers. Preventing markets breimg flooded with product should also
maintain prices. Furthermore, an increased knovdedghe available product within the
entire range of the fishery should allow the opgrohareas that will meet the needs of
specific niche markets, especially if Industry memsbhave greater involvement in the
management decisions made. As an example, thalspedie of the Tasmanian fishery may
ultimately require beds to be open in both themartd south of the State in one year in
order to suit the needs of fishers, processorgetaders. Such factors can only be
addressed once initial knowledge of the entirelalsbd resource is made, regular updates of
the status of the resource are obtained, and Inydostomes more involved in the
management decisions that are made.

Greater involvement of Industry members is essktatisuccessfully implement the fishery-
dependent surveys that will provide the advice semgy to organizations using spatial
management. This project (FRDC 2005/027) providaihing and other opportunities to
influence the future of the fishery by cementindustry input to management.
Involvement in both the collection of data to makanagement decisions and involvement
in decision making itself will generate leadershwitthe fishery and greater vocational
competence of people within and supporting theefigh

For Industry-based surveys to be effective, fiskallsneed to modify their perception of
the Industry into being a cooperative effort ameffgcient operators focusing their efforts
on identified beds. This contrasts with the presesii to be first and pointless attempts at
keeping bed locations secret. This is a large ahaaguired and Industry will require time
and examples of successful seasons to bring abeuetjuired changes.

IV. NEED

In 2005, both the Tasmanian and Commonwealth gcéberies were recovering from
severe depletion. In an attempt to ensure futuseasability of the fishery, a form of
spatial management has been implemented in baffdictions, however, specific
management protocols are still evolving. This psgpdollows naturally from some of the
results of FRDC 2003/017, which investigated softh® management rules used in SE
Australian scallops (Haddaet al. 2006). One conclusion from 2003/017 was that the
optimal management regime for widely dispersedcgdleds is to close most of the
fishable area and to only open a limited numbdyeafs each year in a rotational fashion.
One essential requirement for such managemeng isdéd for detailed information about
the size and abundance of scallop beds acrosstine #shery. Fishery-independent
surveys would be far too expensive in a cost-regore@nagement regime - in
Commonwealth waters relatively small surveys haost at least $45,000 to $50,000 a year
and that would not cover the area now availabler&iore, the only economically viable
means of providing this information is to deviseneomeans of encouraging Industry
members to collect the necessary information batir4po and during fishing seasons. Ad
hoc trials were attempted in Tasmanian waters 082thd 2004, which led to the
identification of many operational problems witltssurveys. Once these practical
problems have been overcome, credibility and atithalso needed to be added to such
fishery-dependent surveys.

The vision of this project is of an on-going Commaalth and Tasmanian scallop fishery
managed at a small spatial scale using informatiomided by Industry itself in the
absence of formal independent observers. Suchanvislies on Industry becoming a vital
component of the management, and thus requiredetrelopment of protocols to ensure
the growth in participation and expertise for Inmysun sampling. This vision has still to
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be developed in detail but reflects the needs askes of Industry for better economic
returns to fishers, while ensuring the long-terrstamability of the fishery.

If the general principles of such Industry initiegs are developed in the scallop fishery,
then other spatially managed fisheries should tetaldevelop similar regimes, leading
not only to better management but greater Industrglvement in management.

V. OBJECTIVES

1. Develop a generalized, credible regime of Indusbyervations to provide the
necessary assessment information required to manggatially structured fishery.

2. Develop and trial a workable design for a pre-segsymit fishery in the
Tasmanian and Commonwealth scallop fisheries teigeahe information
necessary to characterize the stock status insggathal region of the entire fishery
(Size distribution, condition, and possibly abunzign

3. Develop and trial a workable design for within seasgolunteer Industry survey
observations within the Tasmanian and CommonweakHop fishery for within
season monitoring, comparison with the pre-seasoreyg, and more detailed
characterization of the available resource.

4. Develop mechanisms whereby Industry take (fosterevship over the details of
survey design and the organization and fundingioh®perations, along with how
best to generate management advice that is pedcbivihdustry as unbiased,
acceptable to all, and providing maximum returngiayduct landed.

5. Aid the development of a clear vision for the fetof the Bass Strait scallop fishery
and how it can use spatial management to its oweftie
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VI. STRUCTURE OF THE REPORT

This report is structured into 6 chapters, withhecltapter being written as a ‘stand alone’
document.

Chapter 1 discusses the distribution of commefighing effort within the Tasmanian
scallop fishery. The results show that the majaftfishing effort within an open fishing
block occurs within an exceptionally small areaisTik discussed with reference to survey
design, closed-area spatial management and aggéssiimpacts of fishing on the benthos.

Chapter 2 highlights the benefits of Industry-baseeys as a data collection
methodology compared to more traditional fisheryeipendent survey designs. Issues
based around the quantity and quality of data ctdtkare discussed.

Chapter 3 discusses specific management consolesahat must be taken into account
before Industry-based surveys can be implementaddasa collection mechanism. A
system of seven protocols used to organise anc&emmatt Industry-based surveys within
the Tasmanian fishery are discussed.

Chapter 4 highlights the Industry initiated rollingening harvest regime first implemented
during the 2006 scallop season. This harvest regiagein part a direct evolution from
Industry-based survey responsibilities.

Chapter 5 looks at the impacts of intensive slerhtfishing effort that occurs under
rotational closed-area and rolling opening harvegimes on the benthos and boarder
marine environment and discusses the minimal motaticycles required in the Tasmanian
fishery.

Chapter 6 Briefly describes the surveys conductiéimthe Tasmanian scallop fishery

from 2005 to 2008. All reports produced during fsiod are reproduced within the
appendices.
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1. SPATIAL DISTRIBUTION OF COMMERCIAL
DREDGE FISHING EFFORT: APPLICATION TO
SURVEY DESIGN AND THE SPATIAL
MANAGEMENT OF A PATCHILY DISTRIBUTED
BENTHIC BIVALVE SPECIES.

Marine and Freshwater Research, 2088, 756-764.

1.1 Introduction

Without information on fish stocks and habitat,rehean be no credible management
planning (Haggan 2001). Traditionally, fisheriesadas been collected and grouped at the
relatively coarse spatial scale of fishery asseasivlecks, such as the 30 nautical mile x 30
nautical mile ICES rectangles based on the EC-logliorms (Rijnsdorget al. 1998), or

the 5 nautical mile x 5 nautical mile blocks usgd/ealeet al. (2000) in their study of
commercial scallop fisheries in the North Irish Seanore recent years the spatial
structure of benthic stocks has been incorporattedthe conceptual framework for the
analysis and management of benthic fisheries (@reaet al. 2006). This has bought with

it the need to identify appropriate spatial sc&beshe observation, analysis and
management of exploited stocks (Orensainal. 2006).

Scallop species worldwide tend to have an aggrdgdigtribution within their geographical
range (Brand 2006). Within a particular speciesgigzaphical range, there are a limited
number of regions, termed fishing grounds, capabsipporting commercial fishing
operations (see Brand 2006). Within a fishing gobtivere are usually a number of distinct
regions, typically of an area of several%mhere scallop abundance is higher than
elsewhere (scallop beds) (see Brand 2006). leisabk of fishery management
organisations to determine what proportion of kifig ground should be opened to
commercial harvesting during a given season. The faators determining this decision
are the spatial distribution of the target spedies.expected annual catch (Total Allowable
Catch) and the specific harvest strategies andipslimplemented by the management
organisation responsible for the fishery.

The patchy spatial distribution of scallop spetias seen the recent integration of closed-
area, spatial management regimes into fisherieagement throughout the world (i.e. the
Georges Bank region (see Murawskial. 2000) and New Zealand Challenger Program
(see Marsden and Bull 2006)). The benefits of snahagement systems for benthic
species, including scallops, have been shown té)aecreased density, mean age and size
of the exploited species; 2) enhanced local repribekipotential and therefore the
likelihood of larval export to the surrounding fisg grounds; 3) increased protection to
juveniles to fishing, and increased survival analgh rates; 4) protects other benthic
communities and habitats (Gell and Roberts 2008 d1a 2003, Beukers-Stewaat al.

2004).

With the reopening of the Tasmanian commerciallgpaPecten fumatysishery in 2003,
after a three year closure due to stock collapgeTasmanian fisheries management
organisation the Department of Primary Industry Water (DPIW) implemented a detailed
closed-area, spatial management harvest regimnglistic explanation of this new
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management approach was that most of the fishesytoveemain closed to commercial
fishing operations and only relatively small (12'40’s km) areas of known scallop stocks
would be opened for commercial dredge harvestitpofigh the fishing Industry was
generally supportive of this changed managemeattegly, there was some concern that
opening such small regions would greatly restigttihg operations and catches.
Management and research were not aided by theofagpkantitative information of the fine
scale distribution of fishing effort within the Traanian scallop fishery, as catch records
were recorded at a relatively course scale (10.%5Kmkm statistical blocks).

The main tool for observing compliance of the ngatml management regulations
implemented within the Tasmanian fishery was allgat&essel Monitoring System
(VMS), with it being a license requirement for pdlrticipating vessels to be fitted with a
VMS. Although the primary role of VMS is to monitbrdustry compliance with fishery
management regulations, the high-resolution posi@ta can also be used to identify the
spatial extent of fishing effort, and the leveffishing intensity at spatial scales
substantially smaller than those used to assedstiery (i.e. 500 x 500 m blocks
compared with 10.5 x 14 km fishery assessment Bjock

In this chapter we compare the spatial distribuabfshing effort during the 2003
Tasmanian commercial scallop fishery east of EdohesPoint using both fishery logbook
data and fine scale VMS data. Patterns in theiloligton of fishing effort were also

explored at different spatial scales. The dredgadiic communities collected from

regions exposed to different levels of fishing nsigy, defined at small spatial scales (500m
x 500m grid cells), were also compared during guodpinistic dredge survey to determine
whether any observed differences were more likelyet explained by pre-existing habitat
differences or the effects and intensity of fishing

1.2 Materials and methods

1.2.1 Study site

The Tasmanian commercial scall®lgcten fumatydishery is the major scallop fishery in
southeast Australia, and comprises all waters arthim Tasmanian coastline to a maximum
of 200 nautical miles offshore on the east coas2003, the abundance and size structure
of knownP. fumatusstocks met management decision rules allowingg®ning of an
approximate 887 square kilometre area near Eddy$Romt (approximately 148.41733E, -
40.91133S) (Figure 1.1). The region was openeishing on the 29 July 2003 and closed
to fishing operations on 80November 2003. Under the newly implemented detaifeatial
management strategy, the remainder of the Tasmésisry was closed to all commercial
dredge fishing operations.

1.2.2 Distribution of fishing effort within the open region

‘Fisher Catch Return’ records for all vessels pgtiting in the 2003 Tasmanian
commercial scallop fishery were obtained from tlsmanian Department of Primary
Industry and Water (DPIW). This data is recordecagh fishing vessel for each fishing
day at a spatial scale of 10.5 km x 14 km staaisfishing locality block (see Figure 1.2).
The proportion of the total number of fishing hospent within each locality block was
used as an indication of the distribution of fighaffort.

All VMS position data for all vessels fishing withihe open region east of Eddystone Point
during the open fishing period were obtained thioagpecial agreement between the

Tasmanian Aquaculture and Fisheries Institute, &hsity of Tasmania and the Department
of Primary Industries and Water (DPIW). All raw VMfata were spatially plotted using the
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software package ArcView GIS 3.2a for Windows. Dates not standardised to take into
account differences in poll-rate (time between teosecutive signals for individual
vessels) as initial analysis identified no sigrafit variations in the general spatial
distribution and proportion of VMS ‘polls’ when ug all poll rates combined. Areas
containing high abundances of VMS polls were assutoeorrelate to areas of high
fishing activity / scallop abundance. To deternpagterns in fishing activity, kernel home
ranges (Worton 1989) at the 25%, 50%, 75% and 9igation distributions were
calculated from the raw VMS data using the Animavément Extension (Hooge, 2001) in
ArcView 3.1.
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Figure 1.1: Location of the 2003 Tasmanian commercial scadlegson to the east of Eddystone
Point on the east coast of Tasmania, Australia.bidxeon the map titled Eddystone Point identifies
the boundaries of the region open to commercialdsir

1.2.3 Measuring the patchiness of fishing effort aifferent spatial scales

The spatial distribution of fishing effort can bieacacterised by the degree of patchiness
(Pielou 1977). To determine patterns in the spdtgtibution of VMS polls at different
spatial scales, the coefficient of dispersidimi$ was used as a measure of patchiness
(denoted as C) (see Rijnsdapal. 1998). C-values larger than 1 indicate an increfgi
patchy distribution, whereas C values <1 reflectaasingly uniform distributions. The
guestion addressed in this section was at whag siidlVMS inferred fishing effort become
more randomly distributed within the fished regi@wvalues were calculated at different
spatial scales within three 10 km x 10 km windogex(Figure 1.3). These windows were
placed around the three most fished scallop bekishvweorrespond to the region south of
Eddystone Point (fishing locality block with 23.88f5ort in Figure 1.3) and two windows
within the fishing locality block east of EddystoReint (with 61.5% fishing effort — see
Figure 1.3). These windows were then subdivided gmid sizes of 5km x 5km, 1km x
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1km, 500m x 500m and 250m x 250m subunits and thal@ calculated using the average
and variance VMS polls within these subunits fazredOkm x 10km window separately.

1.2.4 Assessing the benthic communities found ing®ns impacted by different levels

of fishing intensity

To define fishing intensity within the EddystoneiR@egion a grid consisting of 500m x
500m cells was overlayed onto the raw VMS dataoédnt of the total number of individual
VMS ‘polls’ falling within each individual cell wasalculated and results used to define
different levels of fishing intensity, relative tiee maximum number of polls found in any
one cell (Figure 1.4). Confidentiality and secur#igyues prevent the publication of the
actual number of ‘polls’ within each defined intépsrea, however, if the upper bound of
the low fished area is used as an index of 1, linear fished areas contained between 0.4 —
1 relative VMS ‘polls’, moderate areas 1 — 4 relatMS ‘polls’, and heavy intensity areas
4 — 6 relative VMS ‘polls’. Grid cells with <0.4|egive poll rates had a low level of
confidence that they were fished.

In November 2003, an opportunistic fishery-indepardiredge survey was conducted
within the Eddystone Point open region. Althougis tiegion was technically still open to
fishing, minimal fishing activity (as determined WS) was being recorded at this time.
During the survey, five replicate dredge samplesewellected from low, moderate and
heavily fished regions as previously defined (sigeife 1.4). Grid cells falling within the
upper bounds of each fishing intensity categoryevgeiected for sampling and all scientific
dredge samples were conducted within an indivigudgfined fishing intensity cell (to the
best ability of the skipper of the survey vesseg)ion so that each sample could be
accurately assigned to a single fishing intensatyegory (see Figure 1.4).

Benthic dredge samples were collected on a comaiecallop fishing vessel “Dell Richey
[I” using a standard ‘toothed-dredge’, with a width4.26 m and mesh dimensions of 46 x
70 mm. A 23 x 35 mm mesh liner was fitted to theddye to allow for the retention of small
(juvenile) scallops and other small benthic taxihtdws were of five minutes duration and
covered between 400 and 450 m, in depths rangomg &3 to 64 m. Upon completion of
each sample tow, the dredge contents were sortedtlantified to the lowest testable
taxon. Where numbers of individual taxa were lolinaividuals were counted. Where
numbers were large, a total count was estimatezbbmgting all individuals within a
randomly selected sub-sample, and then scaling @p@%. Estimates of total catdh,
fumatusshell (dead scallop) and other shell (dead) coment also made for each sample
tow. Due to variation in the tow distance of eaample tow, all abundance estimates were
standardised to the relative number caught per ifGfredge tow.

One-way ANOVA tests were performed to investigateecences in total species, total
individuals, total catchR. fumatushell (dead scallop), other shell content (dead) an
abundances of the target species, commercial psaofumatusWhere required, data
were logptransformed to avoid violating the assumption ahlbbgeneity of variances. A
‘post hot Tukey’s honestly significant difference (HSD) tegas used to explore

significant terms in the models where requirednBicant differences between dredge
benthic assemblages were determined using analfysisiilarities (ANOSIM) and the

main species contributing to any observed changesexplored using the SIMPER
procedure (see Clarke and Warwick 2001). Data wasH root transformed and based on a
Bray-Curtis Similarity matrix.
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Figure 1.2: Distribution of fishing effort (% of total hoursshed) within each locality block for the
2003 Tasmanian scallop season east of Eddystoné &oiecorded in fisher catch return data.

Ideally, pre-fishing benthic dredge sample datald/twe compared to post-fishing data to
determine whether any observed differences in émthiic communities examined post-
fishing could be explained by pre-existing habiliffierences rather than the effects and
intensity of fishing. Although a pre-fishing Indagsurvey was conducted prior to
commercial fishing, data collected during this gyrdid not sufficiently overlap areas that
were fished at the highest intensities. In the ats®f suitable pre-fishing data, we used
depth as a proxy in an attempt to resolve whetteobserved differences in benthic
communities were more likely the consequence ofepisting habitats or the effects of
fishing. If observed differences were related te-existing habitat types, it would be
expected that the distribution of abundance ok#yespecies would fall within particular
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depth ranges. Subsequently, a permutational, ogeAwalysis of Covariance
(PERMANOVA - see Anderson 2001, McArdle and Ander2001) was conducted on the
key species responsible for the observed differeicéhe benthic communities collected
from areas of different fishing intensity (screwhand commercial scallops). In the
analysis, the three fishing intensity categoriesawesed as the factor of interest, the
abundance of scallops (target species) and scrédsfihe screwshells and hermit crab
inhabited combined) were the variables, and déglcovariate. The data was fourth root
transformed and the analysis was based on BraysGlissimilarities. Pairwise
comparisons of significant differences were conedatithin the PERMANOVA program
(see Anderson 2001, McArdle and Anderson 2001 ndsen the abundances of the key
species with depth were examined using scattes.plot
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Figure 1.3: Distribution of fishing effort within the open ragi near Eddystone Point as inferred by
Vessel Monitoring System data. Percentages of ViSAithin each fishing locality block are
given. The hatched boxes labelled ‘north’, ‘middied ‘south’ identify the groupings of scallop
beds used in the patchiness of fishing effort asialfsee Table 1.1).
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Figure 1.4: Spatial distribution of different levels of VMS #rfed fishing intensity as defined
within 500m x 500 m grid cells within the Eddystdreint scallop bed. The location of individual
sample tows within each fishing intensity categamy illustrated.

1.3 Results

1.3.1 Non-technical results summary

* During the 2003 Tasmanian commercial scallop figlseason, dredge fishing
effort was observed to occur within a very smadjioa of the total area available to
fishing. This is evidenced by the clustering of thajority of fisher catch return
data into one fishing locality block (Figure 1.8)e tight grouping of Vessel
Monitoring Position (VMS) data into several smdikcrete patches (Figures 1.3
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and 1.4); and the very small area that 50% of VN&rired fishing effort was
determined to have occurred within (the two lightedors in Figure 1.5).

* In fact, approximately half of the observed VMSfigg was found to occur within
approximately 0.85% of the total available operagre. the two lightest colors in
Figure 1.5).

* The community of animals found within areas thatemeshed at high intensities
(i.e. the black squares in Figure 1.4) were difieéte those found within moderate
(grey squares in Figure 1.4) and low (white squardigure 1.4) fished areas.

* Heavy fished areas contained no screwshells ar&lssociated hermit crabs, while
moderate and low fished areas contained relativigly abundances of this species
(Table 1.3).

* The distribution of these animals could in parelplained by water depth (Table
1.4), with scallops occurring within water depth§?meters (high values to the
right of Figure 1.6A), and high abundances of setells and their associated
hermit crabs occurring within water depths < 55hngltf values to the left of Figure
1.6B)

» If fishing effort is representative of scallop adance, then areas containing very
high abundances of scallops (most heavily fishedgrcover areas in the vicinity
of 1 x 1 km and 0.5 x 0.5 km x 5km’s (signified thye lower C values in Table 1.1
and the small areas of heavy VMS inferred fishifigrein Figures 1.3, 1.4 and
1.5).

1.3.2 Distribution and extent of fishing effort within the open region

From July 28 to November 30 2003 approximately 3,000 tonnes shell weight afleps
were recorded as being caught from within the 88Guéare kilometre open area of the
Tasmanian scallop fishery to the east of EddysRwiat. Fisher catch return data, recorded
at the spatial scale of fishing locality block (agpgmately 10.5km x 14km scale) showed
that 779.7 square kilometres, or 88% of the tgp@inoarea, was fished (i.e. only one locality
block had no fishing effort recorded from withip (Figure 1.2). There were, however,
large variations in the relative amounts of fish&ffiprt within each locality block, with

64% of effort occurring within the heaviest fisHedality block and no effort recorded in
one locality block (Figure 1.2).

A plot of the raw VMS data showed that fishing eff@as clustered into four distinct areas
of fishing activity (Figure 1.3). This distributipm general, concurred with the fisher catch
return data for some locality blocks, but not ihess (Compare Figures 1.2 and 1.3).
Grouping the raw VMS data into kernel home rangmsved that 50% of VMS inferred
fishing effort occurred within approximately 7.5%usre km, or 0.85%, of the available
open area; and 95% of fishing effort within 105s@g@are km (11.85%) of the open area
(Figure 1.5). The majority of licensed scallop \essvere recorded within all areas
identified as being fished
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Figure 1.5: Fixed-kernel home ranges at the 25%, 50%, 75%9&#4 utilisation distributions for all
scallop vessels fishing during the 2003 commesgallop fishery near Eddystone Point.

1.3.3 Measuring the patchiness of fishing effort aifferent spatial scales

There were obvious differences in the distributdWMS hits within the three 10km x

10km windows used in this section of the studyhwihe window containing 46% of total
VMS polls, and the remaining windows 25% and 29%heftotal VMS polls (Table 1.1).
Fishing effort was also found to be patchy at adsured spatial scales; however, there was
a general decrease in patchiness with decreastd Sgale (Table 1.1). Large decreases in
the patchiness of fishing effort distribution oa@a between the 5km x 5km and 1km x

1km scales and 1km x 1km and 500m x 500m scaldsd€Tal).
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Table 1.1:Patchiness of VMS inferred fishing effort at diet spatial scales in 2003. The
patchiness was calculated within different grid sebunit sizes of 5km x 5km, 1km x 1km, 0.5km x
0.5km and 0.25km x 0.25km cells. C denotes the roeafficient of patchiness, calculated over all
grid cells falling within each scallop bed zoneu@n middle and north — see Figure 2.3). % of total
VMS polls indicates the proportion of VMS pollslfiaty within each 10km x 10km scallop bed.

Spatial scale 5x5 1x1 0.5x0.5 0.25x0.25
Number windows 4 100 400 1600
Scallop bed % of total VMS polls C C C C
South 29 730 109 32 10
Middle 25 935 110 41 13
North 46 3265 264 76 22

1.3.4 Assessing the benthic communities found ing®ns impacted by different levels

of fishing intensity

Comparison of the catch data from each fishingisitg area identified some significant
differences in the total species caught (Table, With pair-wise comparisons identifying
higher abundances of total species within moddistted areas compared to heavily fished
areas. No other significant differences were idieatifor total catch, dead shell catches or
scallop catches (Table 1.2). Significant differenicethe benthic communities collected
within each fishing intensity area were also ideedi (ANOSIM: Global R = 0.424) =
0.006). Pairwise comparisons identified these dfiees to be between heavily fished and
moderately fished samplgs£ 0.03) and heavily fished and low fished samptes (

0.008). The main species contributing to approxatya®0% of the observed differences
were very high abundances of hermit crabs assdoveth empty New Zealand Screw
shells,Paguristes tuberculatysind New Zealand Screw sheNéaoricolpus roseus
moderate and low fished areas, but their completerace within heavily fished areas
(Table 1.3).

Table 1.2:Results of the 1-way ANOVA examining differencegatal species caught, total
individuals, total catchR. fumatuglead (dead scallops)aRd fumatuglive scallops), found within
each fishing intensity area, averaged per 1da&mple dredge tow. The asterisk denotes the only
signifigantP value. All degrees of freedom = 2. Variables thate log, transformed are identified
with a”.

Variable F P
Total species 4.0 0.047
Total Individuald 2.79 0.101
Total catch 1.613 0.240
P. fumatuslead (dead scallogs) 2.901 0.094
P. fumatuglive scallops) 1.154 0.348

Results of the PERMANCOVA showed that depth wasrgortant explanatory variable in
the distribution of abundance of scallops and sshels (Table 1.4); however, depth alone
did not account for all observed differences wisihihg intensity (Table 1.4). Scatter plots
of scallop / screwshell abundance against deptivestiohat high abundances of screwshells
/ hermit crabs were generally found in depths < 5&na high scallop abundances occurred
within depths > 56m (Figures 1.6a and b). Heawyiffig intensity areas fell within a
relatively narrow depth range of 57 — 60m, whiled@@te and low fished sample locations
occurred across the entire depth range of thesameayed (53 - 64 m).
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Table 1.3 SIMPER output for Tasmanian benthic communityadatiicating average abundance
(Av. Abund.) per sample, ratio (average similafistandard deviation similarity) and cumulative %
similarity of the three species which most clealistinguish (between groups) the main significantly
different fishing intensity groups of the Tasmaniishery study site.

Heavy Moderate Ratio Cumulative

Species Name Av. Abund.  Av. Abund. % Similarity
Screwshell Hermit Crabs 0.00 2238.85 1.78 24.59
Maoricolpus roseus 0.00 139.93 1.78 36.88
Chlamys asperrimus 60.84 6.55 1.63 43.44

Heavy Low Ratio Cumulative

Av. Abund.  Av. Abund. % Similarity
Screwshell Hermit Crabs 0.00 896.46 3.55 23.07
Maoricolpus roseus 0.00 56.03 3.55 34.60
Chlamys asperrimus 60.84 1.55 1.39 42.77

Table 1.4 Results of the PERMANCOVA analysis using fishingensity as the factor, abundances
of screwshells and commercial scallops as the bi@saand depth as the covariate.

Source df Ss F P (perm)
Covariable — depth 1 2411.3 20.59 0.001
Fishing Intensity 2 5093.5 21.74 0.002
Residual 11 1288.3
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Figure 1.6: Scatterplots showing the abundances of a) comnheratiops and b) Screwshells
(including hermit crabs) with sample location defatheach fishing intensity category (Heavy,
Moderate and Low).
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1.4 Discussion

The distribution of VMS inferred fishing effort #kssels participating in the 2003
Tasmanian scallop fishery to the east of EddysRwiat, Tasmania, showed that the
majority of fishing activity occurred within foungall regions within the total available
fishing ground. If fishing effort is assumed to @ate to regions where higher scallop
catches per unit time occurred, which in turn wazddrelate to higher abundances of
scallops on the benthos, then scallop beds toasieoé Eddystone Point consist of
centralised areas of high scallop abundance (gch#ds), occurring over the spatial scale
of km’s x km’s; which are surrounded by areas of kzallop abundance or no scallops /
other habitats. During the 2003 Tasmanian scalkhefy, a significant proportion of the
annual TAC (approximately 70%) was caught fromfthe regions of higher fishing effort,
with approximately/s of the annual TAC (1, 500 tonnes shell weightinested to have

been caught from a 3.6km x 2.6 km area, or 0.85%efotal available / open area. The
degree of patchiness of VMS inferred fishing effiaita was also observed to decrease with
decreasing spatial scale cells, with the highesénied declines occurring within the 1km x
1km and 500m x 500m measured spatial scales, singésat fishing became more

random at the scale of scallop beds (km x km sc8l&h fine-scale patterns of fishing

effort would not have been observed had only figlséatistical data been used (i.e. this data
suggested 88% of the total available area wasdjshe

The relatively fine scale spatial distribution oiop fishing effort / scallop beds has
important implications for closed-area fisheriesnagement strategies. With respect to
fisheries for scallops, several approaches of dl@sea management have been both
suggested, and applied worldwide. Smith and Ra@04Psuggested that, with respect to
maximising fertilised egg production, there is geeaalue in locking up high density
scallop beds and fishing low density scallop arsaabed closures within the Georges
Banks and Mid-Atlantic sea scallop fishery, aimeg@ratecting groundfish stocks, were
found to significantly increase the abundance afleps, with successful but limited
commercial harvests occurring within the closedarStokesbury 2002); while the spatial
management strategy in the Australian Commonwealkthmercial scallogecten

fumatus fishery is to close a relatively small abundaaggproximately 400 tonnes shell
weight) of known scallop stocks as a broodstocH, @ren the rest of the available grounds
to fishing (see Haddoet al. 2006), however, this fishery has been categoasealverfished
and closed until at least 2009.

The relatively low TAC (4230.2 tonnes shell weighid spatial distribution of fishing
effort / scallop beds observed within the Tasmaszilop fishery during the 2003
commercial season supports a closed-area spati@gament approach where most of the
fishery is closed to fishing operations, and omhall areas of known stocks are opened to
commercial harvest. Such a strategy would alsoftighe current requirements for
ecological assessment of fisheries, as under sathtagy the majority of the available
fishing grounds are protected from the impactsretige fishing. Results presented in this
study suggest that the spatial scale of open amad be as small as individual scallop
beds (km’s x km’s), with no significant drop in oa# catches. However, to open a scallop
bed to commercial harvest, the abundance of scallaghin a given region needs to be a
commercial quantity (i.e. relatively high abundas)cand meet a set of decision rules based
around a legal minimum size (90 mm at widest di@metnd the proportion of undersize
scallops within a region (must not be > 20% undedsiTo ensure annual continuity of
supply, this decision making process will also m@hyinformation of other scallop stocks
(beds) across the spatial scale of the fisheryédble harvest strategy planning.

Page 24 FRDC Final Report, Project 2006/02



Facilitating Industry-Based Surveys

Although the spatial management approach adoptéuvihe Tasmanian scallop fishery
has allowed a level of sustainability (i.e. anneaitinuity of scallop supply), with
successful harvests from 2003 to 2006, and goaspputs for 2007 — 2008, there has been
minimal recruitment observed within the fisherycgar2003. Factors which may promote
large scale recruitment events, such as leavirggsarehigh scallop abundance within
regions of the fishery as a source of recruits &aéh and Rago 2004) need to be
explored. Another unknown is what impact intendishing (i.e. putting the entire fleet
within very small regions — scallop beds) has dhsediment habitats dominated by
scallops, and how such impact may affect the sulesgqecovery of fished scallop bed
habitat.

The fine-scale distribution of VMS inferred fishiegfort within the Tasmanian scallop
fishery has important implications for predictitgetarea of a fishing ground that is
impacted by dredge fishing activity. Significandlifferent proportions of the area open to
fishing were determined to be impacted dependingloether fisher catch return data (88%
of total area fished) or fine scale VMS data (11%otal area fished) is used. Similarly,
Rijnsdorpet al.(1998) suggested that, when using the 30 x 30 IGHS rectangles used to
assess fisheries within the southern North Sea Iesavhfishery, the most heavily fished
regions (rectangles) were, on average, trawledt@seven times per year. However, this
result may be biased because fishing effort maypadtomogenously distributed within
each heavily fished block. In fact, Rijnsdatal. (1998) looked at the fine scale
distribution of trawl frequency within this fishety estimate that, within the most heavily
fished ICES statistical rectangles of the North, S84 of the surface area was trawled less
than once in 5 years and 29% less than once iara Vhe surface of the sea bed that was
trawled between 1 and 2 times in a year was estiirait 30%; while 9% of the sea bed was
trawled more than 5 times in a year.

Results of the opportunistic scallop dredge sunanducted within the fished region east
of Eddystone Point showed that 500m x 500m gridimelé as being fished at low and
moderate intensities were dominated by very higimdbances of live and dead New
Zealand screw shells and their associated herafiscipredominatelpaguristes
tuberculatusand contained significantly different benthic commities than those found
within 500m x 500m grids defined as being fisheedvy intensities, which contained no
screw shells and their associated hermit crabs. rEsult could imply that fishing has
removed non-target species (screw shells anddksociated hermit crabs) from the
heavily fished areas, and as such, fishing disthwwband the level of this disturbance has
impacted the benthos. It is generally acceptedttaad and dredge fishing can have a high
impact on benthic communities, both in the shamtée.g. Guerra-Garcia 2003, Dolmedr
al. 2001, Ballet al. 2000, Bergmaset al. 2000, Currie and Parry 1999) and the long-term
(e.g. Ballet al.2000, Beukemat al. 1999, Bradshawt al. 2001, Fridet al. 2000).

However, given the apparent separation of high dhnce scallop and screwshell habitats
with depth, the grouping of VMS inferred fishingensity data into 500m x 500m blocks
appears more likely to have defined fishing behavaver habitat types that existed prior
to fishing rather than identifying the effects mhing. The scallop bed examined in this
study appears to have predominately settled inr@walepth range (approximately 57 — 60
m — heavy fished), with surrounding regions (shdlpand deeper water 53 — 64m —
medium / low fished) containing higher abundandestioer species.
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1.5 Conclusions

In conclusion, the results of this study showed tbsearch looking at the distribution of
habitats, fishing effort and changes in habitassilteng from fishing must use spatial scales
of sampling relevant to the distribution of halstptesent within the study area in order to
avoid misinterpretation of results and incorreataiasions, especially with respect to
fisheries management planning. Furthermore, detengnithe relationships between the
level of fishing intensity, possible impact on thenthos, and recovery of the benthos after
fishing is essential under a detailed spatial mamamnt regime in order to promote
sustainable fishing and to ensure that long tend,possibly irreversible damage to scallop
habitat does not occur.
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2. THE USE OF INDUSTRY-BASED SURVEYS AS THE
PRINCIPLE DATA COLLECTION MECHANISM
WHEN SPATIALLY MANAGING A DREDGE
FISHERY FOR SCALLOPS

2.1 Introduction

In recent years there has been a worldwide expamsithe use of closed-area spatial
strategies to manage sessile sedentary speciesxttibit patchiness in both their
distribution and abundance (see Myetsl.2000; Holland 2003, Beukers-Stewattal.

2004; Orensanet al.2006). Such management regimes require informaitbmut available
stocks at spatial and temporal scales approppateetmanagement used (see Orensanz
al. 2006). Data collection, however, will be affectgda number of factors, including the
resources available to management (generally cetatthe value of the fishery), the
specific legislation and policies applicable toshéry, and the biology and ecology of the
target species. For large scale, high value fissgsuch as the off-shore United States sea
scallop,Placopecten magellanic§&melin, 1791), fishery, management and research
organisations have sufficient funding to undertaitensive spatially stratified abundance
surveys conducted at the scale of fishery (seeeStaky 2002; Stokesbuey al2004).

Such surveys provide the detailed high quality datded to make defensible decisions
concerning openings and closures within a fishiergontrast, smaller scale, lower valued
benthic fisheries may not be able to obtain sudficifunds to allow scientific surveys to be
conducted at the scale of the fishery. Therefdre collection of the information needed for
the successful implementation and operation ofi@paganagement within such fisheries
will ultimately rely on the development of alterivatlow cost data collection strategies that
can provide credible stock information at a quadityl scale appropriate to the management
used.

One solution to the problem of data collectionalatively low value fisheries is to use
fishers and fishing vessels to conduct surveygelgrindependent of management and
research (Industry-based surveys). Traditionallyyeys conducted on fishing vessels have
required formal observers to be on board the simgeyessel as a means of co-ordinating
the survey, ensuring that survey procedures antepses are adhered to, identifying any
by-catch caught, and to ensure that credible datalztained. These requirements
ultimately add to the costs of operation and litihé spatial and temporal scales of data
collection. But fishers are often willing and calgabf collecting useful fisheries

information independent of observers, and they prayide a platform for the collection of
substantial quantities of data that are of suitgblaity for managing a fishery. Despite this,
there are limited examples in the literature ofulstdy-based surveys being the principle
fisheries data collection method. The best examplald be the collection of acoustic data
for the management of many pelagic fish speciesitiitout the world (see ICES 2007).
However, acoustic data can be automatically geeérand stored, meaning there is little
concern for the quality of information obtained.m@ersely, examples of fishers being
solely responsible for the recording of biologiaad abundance data from sample trawls or
dredges under survey conditions are rare. Thisgallse management and research
agencies have in the past been unwilling to tradtidada accuracy and precision with
improved spatial and temporal scales of data datlecHowever, the increasing application
of spatial harvest strategies with their sometiinigh data needs (see Harringtetral.

2007) combined with the ever increasing costs efaiing scientific surveys will

ultimately force fisheries managers to considehguade-offs.
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This chapter compares and contrasts the benefitsvaaknesses of fishery-independent
scientific surveys and surveys conducted solelfidhyng vessels and their crew, under
minimal direction and observation from managemaenit@search (Industry-based
surveys). In particular, comparison of the spatiage of survey and the quality and
guantity of data obtained will be made. Furthermtre ability to improve data quality and
guantity through the use of electronic measurirdgyracording devices will be evaluated.
Finally, the essential governance requirementsvalig Industry-based surveys to be the
primary data provider for the spatial managemenhefTasmanian commercial scallop
(Pecten fumatufkeeve, 1852) fishery will be discussed.

2.2 Materials and Methods

2.2.1 The Tasmanian Scallop Fishery

The Tasmanian commercial scalléfetten fumatufkeeve, 1852) fishery is relatively

small scale, with a Total Allowable Catch (TAC)4H£53 tonnes shell weight, at a value of
approximately $7AUS million in 2006. The area df fishery extends between 3 and 20
nautical miles into Bass Strait (the body of wédtetween Tasmania and mainland Australia
— refer to Figure 2.1) and 200 nautical miles oorf the remainder of the State’s coast.
Fishers generally operate within 3 nautical milethe east coast in water depths between
20 and 70 meters. This represents approximateljkd00f coastline for which fisheries
data must be obtained.

Vessels use a steel box dredge and all operatg sisiilar fishing techniques and
strategies. Commercial operations typically consi€ to 20 minute tows, and catch rates
of approximately 5000 kilograms shell weight pshfng day are needed to maintain an
economical level of harvest. Regulations requieg gnoduct be landed whole and
processed on land, and scallops are sold with tbeistill attached. The fishery is seasonal,
with commercial operations traditionally occurripgtween June and November each year.
The closed season primarily aims to protect newtttesd scallop spat from the impacts of
fishing but also ensures the scallops are in goodition when harvested, Bsfumatus
spawns in winter/spring and loses condition poatwspng. Compliance with spatial and
temporal management restrictions is achieved thra@ugatellite vessel monitoring system,
which all licensed scallop vessels are requirdubtee fitted and operational. The funds
needed to manage and research the fishery armebtdirough levies placed on the quota
holdings of scallop license holders. Given thetieddy low value of the fishery, the
management and research organisations responsiliteeffishery operate on a relatively
small budget.

Since 2003, the Tasmanian commercial scallop fyishas been managed under a closed-
area spatial harvest strategy. Under this managestrategy the majority of the available
fishing grounds are closed to fishing. Generalhyaelatively small (in the order of 10’s
km x 10’s km) discrete areas known to contain asti@ne scallop bed that fulfil a number
of management criteria are opened to commerciaesaduring the fishing season. To
open a region of the fishery, the size of a scdbeg and catch rates (abundance) of
scallops within the bed must be considered commlercquantity. Although no specific
parameters are placed on the bed size and abuniéaeterequired, the bed must be
kilometres by kilometres in size and catch ratestrbe at least 30kg per five minute survey
tow. Industry members play an important role ired@ining if a region or scallop bed is of
commercial value or not. The scallop populatiorveyed within a scallop bed must contain
greater than 80% legal size scallops (90mm legaimmim size). The legal minimum
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length and 80% rule is designed to ensure thalopsahave the opportunity to achieve at
least two successful major spawning events befag ¢an be commercially harvested (i.e.
a scallop of 90mm diameter is at least 3+ yearanltihas achieved at least two major
spawning events — see McLoughlin 1994; Hadeloal. 2006). Industry also consider
scallop condition as important for determining whempen an area, as markets require
scallops to be less than 80 individuals per kgfandoe condition to be at least partially
developed. Any delays to fishing due to poor caadiaire generally left to an informal
Industry code of practice, which operates indepetigef the government management
organisation responsible for the fishery.

144° 145° 146° 147° 148° 149°

.

. Flinders =~
: Island N
407 . Vo F40°
Bass Strait T

D A *:?'Banks
- i P 1. Strait
417 ™ "
Tasmania
427 40"

\ White Rock

£

437 473 . 43
E: '( f /vy ‘ LM

144° 145° 146° 147° 148° 149°
Figure 2.1: Location of the 2005 fishery-independent and Itgdsased surveys
conducted within Banks Strait and east of Flindglend (boxed). The location of White
Rock, where scallop population data was obtairemgth frequency analysis) is also
identified).
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Although management and researchers acknowledgestitefor a formal stock
assessment, the costs associated with compleigtatk at the scale of the fishery and a
lack of information on key fishery parameters, sastgear efficiency and scallop
catchability, makes precise biomass estimatesiahdrfes assessments inherently difficult.
Instead, a level of insurance against over-fislwhgdult spawning stock, and minimisation
of the impacts of fishing on both new scallop résrand suitable scallop habitat is
accomplished through the closure of the majorittheffishing grounds during the open
season and seasonal closures of the entire fiSRegardless, in order for a region of the
fishery to be opened, the current spatial harvestegly and management decision rule
process requires information about the resourcasadle and the abundance and size
structure of surveyed scallops within this resowice minimum scale of scallop bed
(generally km’s x km’s foP. fumatus see Harringtoet al. 2007 and Chapter 1 of this
report). At the same time, the formation and img@atation of longer term contingency
plans and harvest strategies requires informatidimeascale of the fishery. Given the
adaptive nature of management of the Tasmaniatopdéhery, information is sometimes
needed in near real time. This information mustandy be collected in a cost effective
manner but the information obtained must be comsdleredible (i.e. of suitable quality) so
that management and research organisations c#y jtstise in the management of the
fishery.

2.2.2 Fishery-independent versus Industry-based sueys

From 2000 to 2003, fishery-independent scallopeys\provided much of the fisheries data
needed to make decisions concerning the Tasmacediofs fishery. In March 2005, a
similar strategy of fishery-independent scallopveyrwas conducted as part of a large scale
scallop research project. However, funding was anbilable for approximately two days

of survey time, which in turn limited the spatiabte of exploration to a region known as
Banks Strait and East Flinders Island (see Figure Zhe survey was conducted on board
the chartered fishing vessel, the ‘Dell Richeywith the same equipment and fishing
techniques used during normal commercial operatibns only exception was the fitting of
a mesh liner to create the mesh dimensions 23 byr@50 allow the retention of small
scallops. The survey was co-ordinated and condumtedo scallop researchers, using the
vessels crew as support.

Since 2003, Industry-based surveys have beerettialhd developed as the main data
collection mechanism within the Tasmanian scalispery. Throughout the 2005
commercial scallop season, Industry-based surveys wsonducted within all closed
regions of the fishery. During July 2005 an Indydiased survey was conducted within the
same region of the Tasmanian fishery that was gadsduring the March fishery-
independent survey. Ten scallop vessels and thewr agreed to survey. The skipper of the
scallop vessel “Karmin” was designated the roleabrdinating the vessels, and he was
ultimately responsible for ensuring that participgtvessels adhered to the survey plan.

The aim of both the fishery-independent and Inguisérsed surveys was to determine the
relative abundance and population size structuseafops within several known beds of
scallops east of Flinders Island (see Figure 2l)ta explore nearby data-poor regions of
the fishery. During the fishery-independent scaiapsey, the abundance of scallops per
sample tow was estimated by counting all scall@aghbt within an individual sample tow,

or when numbers were large, a total count was aggidnby counting all scallops within a
randomly selected sub-sample, and then scalin§@&ol During the Industry-based survey,
scallop abundance was estimated by the vesselesigsed on his experience with
catching and estimating scallops during normaifiigloperations. Scallop abundances were
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standardised to the number of individual scallausgbt per five minute sample tow. The
population size structure was determined by meaguwpproximately 100 randomly
selected scallops during the scientific and 50igpalduring the Industry-based surveys (or
all scallops caught if numbers were less than.tBishllops were measured to the nearest
mm using a manual scallop measuring board.

The spatial distribution and quantity of data afai during each survey was visually
compared as abundance plots mapped in Arcviewo8 Windows. Spearman’s Rank
Correlation coefficient was used to compare theisipdistribution of scallop abundance
estimated during the two surveys. A grid contairZkgy x 2km subunits was overlayed on
the entire survey area and the average numbeathdgs per 5 minute sample tow was
calculated for subunits containing data from baettveys. The abundance estimates within
each subunit were then ranked for each datasetatelyaand the correlation analysis was
conducted on this dataset.

Certain minimum criteria were developed for inatusof data collected during the
Industry-based survey. To determine the numbecalfaps caught per standardised five
minute sample dredge tow, a minimum dataset of stdtude and longitude; shot duration;
and an estimate of the total catch (either totallsps or kg of scallops caught) needed to be
recorded. To determine the population structure@fsample, scallops needed to be
measured.

2.2.3 Manual versus electronic measuring, data loggy and download

During October 2005, two scallop vessels conduatsdrvey within a region of the
Tasmanian scallop fishery near llle des Phoquest@Mock) on the east coast of
Tasmania (refer to Figure 2.1). The crew of onese&ksollected scallop population
structure data using an electronic measuring amthgtdevice; while the other vessel
collected scallop measurement data using a manegsuing board and hand written data
sheets. Both vessels worked in close proximity withe same bed of scallops, such that
the same scallop population structure would be eepefrom data collected on both
vessels. To compare the quality of data collectefiishers using electronic and manual
measuring devices the length frequency of scallapgiht on each vessel was plotted as
histograms (1mm size classes). Because catchessuleigampled for size frequency, the
ratio of the sub-sample to total catch was usestéte the numbers in each 1mm size class.
An estimate of the proportion of undersized scalp90mm) was compared between the
two data collection methods.

To compare the time saving benefits of using ebaitrmeasuring and downloading
devices compared with manual measuring boards atagloeets, five members of staff at
the TAFI Marine Research Laboratories were timethag each measured 75 scallops
using both sampling techniques. Times were recofatetthe measuring and recording of
data and the entry and download of the data segharat
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2.3 Results

2.3.1 Non-technical results summary

« Compared to fishery-independent scientific surveydustry-based surveys
were cheaper, could be conducted more frequertdisered more area and
collected more data (Table 2.1 and Figure 2.2).

* When fishers used manual measuring boards to neeasaliops there was a
bias to round measurements into groupings of 5geaks at 95, 100, 105, 110
in Figure 2.3 B).

* When fishers used electronic measuring boards asure scallops, this bias
was not observed (Figure 2.3 A).

* The same number of scallops could be measurechanthta downloaded
approximately 3.5 times faster using electronic sneag boards compared to
manual measuring and data entry techniques (FRydje

2.3.2 Fishery-independent versus Industry-based sueys

A total of 81 sample dredge tows were conductedri®/vessel over approximately 26
hours survey time during the fishery-independentesyy compared with 333 sample tows
conducted by 10 Industry vessels over an eight petiod during the Industry-based
survey (Table 2.1 and see Figure 2.2A & B). Whamdardised as the dredge distance per
vessel per 24 hour sample period, Industry-baseegs were able to achieve close to
double (1.86 times — 34,651km : 64,734km — Tahlg the survey distance. Industry-based
survey participants showed they were able to adioetlee pre-agreed survey plan, partly
through the efforts of the survey co-ordinator vgnovided directions over marine radio
(see Figure 2.2B). This ultimately led to good syreoverage (Figure 2.2) and the
collection of more detailed and extensive informaticompare Figure 2.2A & B). The
results of the Spearman rank correlation analgsstified a significant correlation between
Industry-based and scientific scallop abundandmests (R = 0.796<0.001).

The data collected during the fishery-independantey was of better quality, with all
scallop abundance and scallop measurement datg lissble. Nevertheless, 90% of the
Industry-based survey scallop abundance and 78%eafcallop measurement data was
classified as usable (see Table 2.1). Failuredordescallop abundances or incorrect
latitude and longitude co-ordinates accountedHeninusable scallop abundance data,
while inconsistencies between the two datasets Iioation and abundance and scallop
measurements) accounted for the unusable scallepuresment data. It must be noted,
however, that the permits allowing the survey vissseoperate within closed regions of the
fishery had only specified that scallop length dsacollected every™sample tow (or 25%
of tows conducted). The unusable scallop measuredata at a shot scale could still be
aggregated into broader regional scallop populatrcture data analyses.

The costs associated with the organisation, operaind data analysis / report production
was substantially lower for Industry-based sun@yspared to fishery-independent
surveys (Table 2.1), with the main costs assocmattdfishery-independent surveys being
vessel charter/operating costs. Industry-basedegarhowever, did rely on the retention of
scallops caught within closed regions of the figteerd / or the allocation of scallop
research quota.
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2.3.3 Manual versus electronic measuring, data loggy and download

Large numbers of scallops were measured usingthetmanual and electronic measuring
boards (34,745 and 37,355 respectively). The lefigtiuency data collected using the
electronic measuring board provided a relativelpsth representation of the size
distribution of the catch representing 9.74% asewsided (Fig. 2.3A). Assuming that
scallops were randomly selected from the vesséhgaray after each sample tow, no real
differences between the representation of the hefigtjuency of the catch made using the
electronic measuring board would be expected wheitlseallop scientist or fisher
conducted the measurements. On the other handfish#rs using the manual measuring
board the representation of the length frequendfi®@tatch was markedly irregular. The
estimate of undersized scallops was only 6.29%chviiay have been an expression of an
upward or downward bias during measuring. Withrttamual measuring board there was
clearly a propensity to round measurements to éaeast 5 mm mark as exemplified by the
larger than expected proportions of scallops resbiat 95, 100, 105, 110, and 115 mm
shell diameter (Fig. 2.3B). This tendency to rotmt¢he 5 mm marks was not evident with
the electronic measuring board (Fig. 2.3A).

Trained researchers were able to measure 75 indivatallops approximately 3.5 times
faster using the electronic measuring and datanggdevice compared with the manual
measuring board and datasheet methodology (Figdje2ata entry was 6.4 times faster
when downloaded from the electronic device comp&radhen manually entered from data
sheets (Figure 2.4). It should be noted that thie saving would be greater when larger
sample sizes are involved, as the time to downébactronic measuring boards would
remain the same, but it would take longer to mdpw@aiter data. The use of electronic
measuring boards also decreased the risk of datseas there were fewer levels of data
transfer required (i.e. one download vs. readiegtieasure, writing the measure down on
datasheets, reading the measure off data sheete@mdntering the number into a
computer file). Subsequently, the credibility oé tthata generated is more defensible. No
occasions of data loss occurred with the electror@asuring boards.

Table 2.1: Comparison of the quantity and quality of dateaoi®d and costs associated
with fishery-independent and Industry-based sustestegies.

Fishery Independent Industry-Based Survey
No. Vessels 1 10
Sample Tows Conducted 81 333
Survey Duration (hours) 26.5 8
Total Survey Time (cumulative hours) 26.5 75.5
Total Distance Dredged 38,260 215,780
Approximate Cost $23,763 $3,000
Scallop Retained / Research TAC No Yes
Sample Tows per 24hours 73 999
Sample Tows / vessel / 24 hours 73 100
Distance Sampled / 24 hours 34,651 647,340
Distance Sampled / vessel / 24hours 34,651 64,734
% data usable - abundance data 100 90
% data usable - population structure data 100 78
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Figure 2.3: The relative frequency of different size classescallops (1 mm increments)
caught within the White Rock region. A) Represetata collected by a vessel’s crew using
an electronic measuring and recording device; Bjasents data collected by a vessel’s
crew using a manual scallop measuring board arttewrilata sheets. The filled bar at 90
mm represents the legal minimum length and thedmaall arrows identify the bars
representing the 95, 100, 105, 110, and 115 mmet@mshells in both diagrams.
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Figure 2.4: The average time taken to measure and enter /Idad/data for 75 scallop
samples using manual measuring boards and dates shed electronic measuring and
downloading devices. Error bars represent the ataneiror for the times accumulated (i.e.
measuring and entering times).

2.4 Discussion

There were many advantages in using fishing vesselgheir crew as the primary
mechanism for collecting scallop stock locationyradance and population size-structure
data within the Tasmanian commercial scallop fighRelative to traditional scientific
fishery-independent surveys, Industry-based surgesatly improved the affordability,
spatial distribution of exploration, regularity girvey and quantity of data collected. Such
advantages were in part due to fishers having hlatt@vledge of where and how to fish,
and most importantly, there were far more vesseaddable to conduct the surveys. Despite
these benefits, defensible fisheries managemergidecenaking processes require a level
of confidence that the data collected is crediblaggan 2001; Walters 2001). When data is
collected by trained scientists during fishery-ipeledent surveys, there are no perceived
concerns regarding data quality. However, as edeey the lack of examples in the
literature, it would appear that fisheries managews researchers worldwide are sceptical
about using Industry-based survey data collectedysby fishers as a substitute for
scientifically collected data.

When fishing vessels are used during surveys, nesnegt and research organisations have
traditionally required an observer or co-ordinainrboard the surveying vessel as a means
of improving the quality and credibility of the datollected. An observer is not necessarily
required where data is automatically collected stoded, as has happened with the
collection of acoustic data concerning pelagic &gtcks (see ICES 2007), because the
automation eliminates management concerns of detityjand credibility. Fisheries
managers and researchers may also accept Indo#iegted fisheries data if it is used to
complement scientifically collected informationéddackinson and Jeroen, 2006). As an
example, Industry-based surveys provide the dagdeteto make within season decisions
for the South Australian Spencer Gulf prawn fisha&vrigh fishers themselves interpreting
the data collected and directing the fishing fie&t appropriate locations. However,
scientific fishery-independent surveys conductedg@ason determine which regions of the
fishery are opened to fishing (S. Miller pers. comnm
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The results of this study showed that scallop fisheere capable of collecting scallop
relative abundance data that was representatitheeaivailable stocks (i.e. similar to data
collected by scientists) during Industry-based sysv Furthermore, fishers were capable of
collecting and recording information about wheralleps were not located. Several other
studies have shown that untrained volunteers grabta of collecting reliable animal
abundance and distribution data as competentlyaais experienced scientists (Evatsl.
2000). For example, Foster-Smith and Evans (20@3)ed that untrained volunteers could
collect reliable information about the distributiand abundance of common littoral
organisms on shores of the Isle of Cumbrae, Sahtléo improve the quality of data
collected, fishers must be clear about survey aintsdata collection requirements. This
will require training of survey procedures, andame instances, supervision by a technical
person on board the survey vessel during its lindtistry-based survey to ensure adequate
training (see ICES 2007).

During this study, the collection of scallop mea&snent data with manual measuring and
recording techniques during Industry-based surwasfound to have inaccuracies, with
rounding up or down to multiples of 5. Such inaecigs may prove problematic within the
Tasmanian commercial scallop fishery as managedeaision rules require no greater
than 20% undersize scallops for a bed to be ope&nkedrvesting. More realistic and
representative length frequency plots were obtamigeh electronic measuring and data
storage boards were used. Furthermore, samplind@andloading times were
approximately four times faster for electronic c@rgd to manual and written methods.
Tamelen (2004) also highlighted the many benefitssong electronic measuring and
recording devices for the collection of scientdiata, showing that electronic methods were
three times faster than written methods. Subsetydartger numbers of samples could be
measured during the same period of time; fewer lpagpre needed to sample (i.e. no data
scribe required); and most importantly, there wasarease in data accuracy, as there were
fewer steps of data transfer compared to manuahaitieén methods (Tamelen 2004). The
continued development of electronic surveying deviwill be essential to ensure adequate
survey coverage (in both time and space) in thedut

Several aspects of the Tasmanian scallop Industhyreanagement structure were essential
for the successful implementation of Industry-bas@deys as the data collection method
within the fishery. Firstly, the data collectingjettives were limited to information about
scallop stocks, which meant that fishers were dapaftcollecting the required information.
If survey aims become too complex, and detailedrinétion is required by management
and research about such matters as biomass estiarmateéhe bycatch species caught, then
trained observers and scientific surveys may baired (see ICES, 2007, Foster-Smith and
Evans, 2003). The closed-area spatial managemategy implemented within the fishery
acted as insurance against accepting less préciseredible fisher collected data, because
the impact of any decisions made would be resttitiea relatively small area. The small
number of operators within the fishery (betweenr-ZZb vessels) was easy to co-ordinate,
and allowed all fishers the opportunity to partatgx The sessile habit of the target species,
P. fumatusallowed the confirmation or monitoring of a sogllbed before decisions were
made; while VMS technology provided further infotina of survey location and time.
Tasmanian scallop fishery legislation allowed apdistic mechanism for surveying within
closed regions of the fishery and payment of re$equota in-lieu of payment. However,
this research payment may not be of value durirgsyef low or no scallop availability,

and alternative strategies for ensuring survey vimdonducted must be developed. The
management and research organisations responsiliteeffishery accepted the need for
flexibility within the survey process and the néednake decisions in near-real time
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(adaptive management). Without the capacity fohsapid decision making, Industry
would have distanced themselves from the respdigibf data collection. Finally, but
most importantly, scallop fishermen accepted theesustrategy, and took it upon
themselves to advance the strategy as a datatomtienethod.

The incorporation of fishers in the data collectpocess was found to have several other
management benefits, which are usually associaitbdigheries co-management
strategies. For example, the fishing sector apgedrave an improved perception of
fairness, credibility, legitimacy and ownership tods management rules and regulations,
and there is overall better relations between fshmanagers and researchers (see Pitcher
et al.2001). Given that fisher collected data is beingdu® make decisions about the
fishery, there is an enhanced obligation for fisherabide by the rules and regulations they
helped create. In fact, during the course of thud\sfisher’s first hand knowledge of
available scallop stocks led to Industry initiatedperative management strategies, which
would have historically been opposed, and possiloliated, if driven by management

using scientifically collected data (see Snattal. 1999; Jentoft, 2000).

2.5 Conclusions

In conclusion, the results of this study have shtvenpotential for Industry-based surveys
to be a cost effective mechanism for obtaining ibledisheries data that can be used to
spatially manage a benthic scallop fishery in meat-time. Given fishers acceptance of this
data collection strategy, it is hoped that the Tarsian scallop Industry will continue to take
greater responsibility in the organisation and enpgntation of Industry-based surveys,
simplify the collection of data by incorporatingimologies, such as GPS loggers and
depth recorders on dredges, into survey strataegidsake greater ownership of the fishery.
If Industry accepts such empowerment, an Induside®f practice may eliminate the need
for much of the legislative involvement in the &3, and make the overall operation of the
fishery more simplistic.
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3. THE USE OF INDUSTRY-BASED SURVEYS AS A
DATA COLLECTION MECHANISM: MANAGEMENT
CONSIDERATIONS AND SURVEY PROTOCOLS

This chapter was written in conjunction with RodaRe Principle Fisheries Manager, Tasmanian
Department of Primary Industries and Water.

3.1 Introduction

In recent years there has been a growing emphasipatially explicit approaches to
fisheries management. The management of scallopséxception, with an increasing
number of fisheries worldwide incorporating closegda spatial management strategies into
their harvesting regimes. As examples, regions®fGeorges Bank sea scallop
(Placopecten magellanicuighery have been closed to scallop fishing sit@@4, with

limited short-term harvests occurring within son@sed regions since 1999 (see Murawski
et al, 2000; Myerset al, 2000; Stokesbury, 2002; Hart, 2003; Stokesletigl, 2004); and
the New Zealand scallopécten novaeselandipsesource found within the Golden Bay
and Tasman Bay regions have been harvested umditi@nal closed-area and reseeding
harvest strategy since 1989 (see Marsden and Z25).

The incorporation of spatial structure into fisksrmanagement brings with it the need to
identify the appropriate spatial scales for theeobstion and analysis of exploited stocks
(Orensanzt al. 2006). With respect to closed-area managemeriegies, there is a need
for up-to-date information from both open and ctbsegions of a fishery. The task of
collecting appropriate stock information may notdu@cult for large scale, high value
resources. For example, managers and scientigtsirgble for the off-shore United States
sea scallopRlacopecten magellanicpfishery have sufficient funding to undertake
intensive spatially stratified scientific abundasceveys, which are conducted at the scale
of fishery (see Stokesbury 2002; Stokesbury andi$ia006). Such surveys provide the
detailed high quality data needed to make defemsibtisions concerning openings and
closures within this fishery. In contrast, smailvlvalued benthic fisheries may not be able
to obtain sufficient funds to allow scientific sess to be conducted at appropriate spatial
and temporal scales. The ability to fulfil managetréecision rules allowing openings and
closures within such fisheries will ultimately redp the development and implementation
of low cost survey strategies that provide cred#btek information at a quality and scale
appropriate to the management system used.

The use of fishers and fishing vessels, indepenafasttservers (Industry-based surveys) is
a potential low cost survey mechanism for obtair@pgropriate quantities of fisheries data.
Regardless, there are few examples in the litexadfimdustry-based surveys as the
principle data collection mechanism for the spatiahagement of a fishery. This is
because managers have historically relied on steaily collected data. Subsequently,
managers and scientists tend to question the amycaral precision of Industry-based
survey data collection techniques, with particelamncern revolving around between-vessel
variation in characteristics such as instrumentaiear efficiency and gear selectivity (see
ICES 2007).

A system of unsupervised Industry-based surveggiprinciple mechanism for the
collection of the fisheries data needed to manhgd asmanian commercial scallop
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(Pecten fumatydishery under a closer-area spatial managemennedtollowing training
and guidance provided by researchers, fisherseaponsible for conducting, sampling and
recording catch information from dredge surveyssTiformation is accepted as a credible
source of data by management and scientists, Aanthahgement decisions are based on
fisher collected data (see Chapter 2). This styabégurveys has also been shown to
improve the affordability, spatial distribution exploration and quantity of data collection;
relative to fishery-independent survey techniqseg Chapter 2).

This chapter describes the essential factors tadlop managers and scientists must
consider for the successful implementation of Indubased surveys as a fisheries data
collection mechanism. All essential governancerasdarch requirements will be
discussed, with examples being specific to thesraled regulations of the Tasmanian
fishery. The first section of the chapter will diss the management and operation of the
Tasmanian scallop fishery. Next, general manageaahtesearch considerations will be
highlighted given the legislative regulations of fhasmanian scallop fishery. Finally, a
detailed description of protocols that allow thgamisation, implementation and
presentation of results of an Industry-based suwi#lyin the Tasmania fishery will be
described.

3.2 The Tasmanian scallop fishery

The Tasmanian commercial scalléfetten fumatufkeeve, 1852) fishery is relatively
small scale, with annual catches since 2003 beimgna 4,000 tonnes shell weight; at a
value of approximately $7AUS million in 2006. Theea of the fishery extends between 3
and 20 nautical miles into Bass Strait (the bodwater between Tasmania and mainland
Australia — refer to Figure 2.1 in previous chapserd 200 nautical miles out from the
remainder of the State’s coast. Fishing operatyamerally occur within 3 nautical miles of
the east coast of Tasmania, in water depths bet@@amd 70 meters. This area represents
a minimum 400 km of coastline for which fisheriegalmust be obtained.

Vessels use a steel box dredge and all operatg sisiilar fishing techniques and
strategies. Commercial tows are typically 5 to 20utes duration, and catch rates of
between 3,000 and 5,000 kilograms shell weighfipking day are needed to maintain an
economical level of harvest. Regulations requieg¢ groduct be landed whole and
processed on land, and scallops are sold with tbeiattached. The fishery is seasonal,
with commercial operations traditionally occurripgtween June and November each year,
with a closure outside of this period. The closealssn primarily aims to protect newly
settled scallop spat from the impacts of fishingddso ensures that scallops are in good
condition when harvested, Bsfumatusspawns in winter/spring and loses condition post
spawning. Compliance with spatial and temporal rgangent restrictions is achieved
through a satellite vessel monitoring system (VM@)ich all licensed scallop vessels are
required to have fitted and operational. The fumelsded to manage and provide research
for the fishery are obtained through levies plasedhe quota holdings of scallop license
holders. Given the relatively low value of the @sf, the management and research
organisations responsible for the fishery operata celatively small budget.

Since 2003, the Tasmanian commercial scallop fyishas been managed under a rotational
closed-area spatial harvest strategy. Under thisagement system the majority of the
available fishing grounds are closed to fishing engeneral, only relatively small (in the
order of 10’s km x 10’s km) discrete areas knowndotain at least one scallop bed that
fulfils a number of management criteria are opelmetbmmercial harvest during the

fishing season. To open a region of the fishery silze of a scallop bed and catch rates
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(abundance) of scallops within the bed must beidensd commercial in quantity.
Although no specific parameters are placed on #uksize and abundance levels required,
the bed must in general be kilometres by kilomatressze and catch rates must be around
30kg per five minute survey tow. Industry membdeay @n important role in determining if
a region or scallop bed is of commercial valueair mhe scallop population surveyed
within a scallop bed must meet the minimum sizeede, where greater than 80% of
scallops are at least legal size (90mm legal mininsize), before the area may be
considered as a candidate open area. In addiizimg fishing, discard criteria apply, and
require a vessel to move away from an area if rttaae 20% of scallops in a tow are
undersize (20% discard rate rule). This criter@avptes scallops the opportunity to achieve
a minimum of two successful major spawning eveefsie they can be commercially
harvested (i.e. a scallop of 90mm diameter isatl8+ years old and has achieved at least
two major spawning events — see McLoughlin 1994jddmet al.2006) (two major
spawnings criteria). Industry also considers spationdition as important for determining
when to open an area. Any delays to fishing dysotwr scallop condition are generally left
to an informal Industry code of practice, which i@tes independently of the government
management organisation responsible for the fishery

Although management and research acknowledge #tefoea formal stock assessment to
make decisions concerning the Tasmanian scallbpriys the costs associated with
completing this task and a lack of information @y kishery parameters, such as gear
efficiency and scallop catchability, makes pretigenass estimates and fisheries
assessments inherently difficult. Instead, a le¥@hsurance against over-fishing of adult
spawning stock, and minimisation of the impactfistfing on both new scallop recruits and
suitable scallop habitat is accomplished throughclbsure of the majority of the fishing
grounds during the open season and seasonal dasuiiee entire fishery. Additional and
permanent protection is also provided by the piitibito of using scallop harvesters in
waters shallower than 20 metres, as well as in rhayg and inlets. Regardless, in order for
a region of the fishery to be opened, the currpatial harvest strategy and management
decision rule process requires information aboeirésources available and the abundance
and size structure of surveyed scallops withintBs®urce at a minimum scale of scallop
bed (generally km’s x km’s fd?. fumatus see Harringtoet al.2007). At the same time,
the formation and implementation of longer termtoayency plans and harvest strategies
requires information at the scale of the fisherive@ the adaptive nature of management of
the Tasmanian scallop fishery, information is some$ needed in near real-time. This
information must not only be collected in a cosetive manner but the information
obtained must be considered credible (i.e. of blétquality) so that management and
research organisations can justify its use in theagement of the fishery.

3.3 General management considerations for Industrpased surveys

Industry-based surveys were first trialled in tteshanian scallop fishery during 2003, and
since that time a system of Industry-based surlkiegseen developed as the principle data
collection method for the fishery. Today, fisharsgder minimal direction from research,

are responsible for the collection of the stockinfation needed to manage the fishery (see
Chapter 2). The following sections (3.3.1 — 3.8li8fuss the key management
considerations, which must be acknowledged befotadtry-based surveys can be
implemented as a primary mechanism for the cobbeatif fisheries stock information.

FRDC Final Report, Project 2005/027 Pabe 4



Facilitating Industry-Based Surveys

3.3.1 Minimising the possible detrimental consequ&es of using inaccurate fisheries
data

If not correctly managed, the inclusion of fishirshe data collection process could result
in the collection of inaccurate data through poderpretation and recording of survey
catches by relatively untrained fishers or as ahaeism for fishers to ensure perceived
favourable management outcomes. In some instatheesse of incorrect fisheries data in
the management decision making process may seéabisuegions of a fishery being
opened to commercial operations. This in turn mayeha harmful impact on the future
availability of a resource and may even lead ta-éighing and stock collapse. Although
management initiatives will never fully alleviateetpossible collection and use of incorrect
Industry-based survey data, the harvest strategleimmented can spatially limit any
negative management outcomes.

A number of mechanism aim to provide accurate ardige fisher collected data within the
Tasmanian Industry-based survey process. In ptaticeducation and training and the use
of electronic measuring and recording technologresintegrated into the survey process.
Furthermore, the closed-area spatial managemeegyrused within the Tasmanian
scallop fishery ensures that the majority of thailable fishing grounds are protected from
commercial operations during a fishing season. &ylently, if incorrect Industry-based
survey data is used to open an unsuitable regitimedishery, impacts should be restricted
to a relatively small region (i.e. a 10’s km’s X48m'’s region). Also, additional Industry-
based surveys can be undertaken to map appropgateareas and voluntary Industry code
of practise closures can be applied, or if necgsHae legislated open / closed-area can be
changed. In Tasmania, this latter process is rapittakes about 1 week.

3.3.2 Transparency and participation in the Industy-based survey process

Transparency and participation are essential coemsrof modern fisheries management
regimes. Transparency is generally accomplishenligir all stakeholders having access to
the principles, procedures, options, trade-offs andomes of the management process.
Participation is achieved through all stakeholdergng greater involvement and
responsibility in the management decision makiragess (i.e. co-management fishery
advisory committees). Similarly, Industry-basedveys should be transparent and all
stakeholders should be afforded the opportunipetticipate in the organisation and
operational process.

Since 2008, the process and procedures that gvaustry-based surveys within
Tasmania have been written into the Tasmanianogcéfihery rules and harvest policy.
These documents are publicly accessible. All Ingusiembers are encouraged to apply to
conduct Industry-based surveys, and generally thelioniting criteria are if there has been
poor performance during previous surveys. The nurabsurvey participants may also be
limited as a consequence of survey requirementssaurce availability.

A collaborative and participative approach is takethe planning and undertaking of
Industry-based surveys. Initial survey planning dagign occurs under the advice of the
Tasmanian Scallop Fishery Advisory Committee (FAR)is committee has fisher,
processor, conservation, scientific, complianceraadagement participation. An important
part of the Committee is recommending what incestiand restrictions should apply for a
particular survey. More detailed organisational aperational aspects of Industry-based
surveys are completed by an ‘Industry-based susubycommittee’, which has fisher,
scientific and management participation. Directstdtation between scallop researchers /
management and survey participants finalise supleyning. Also, pre-season stock
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availability summary reports and regular Industagéd survey updates are produced and
distributed to all interested stakeholders (exaspfehese reports and updates are given in
the appendices).

3.3.3 A flexible and adaptive approach to managemeén

A number of factors can delay and alter an Induls&rtyed survey plan; including the need
for fishers to conduct commercial fishing operasiondverse weather conditions, vessel
maintenance and social engagements. Industry-saseeys also provide fishers first hand
knowledge of the availability and status of a sgallesource. This knowledge could lead to
fishers requesting immediate changes to alreadiemmnted harvest plans. The smooth
and co-operative operation of Industry-based swwtlegrefore relies on an adaptive
approach to management and a flexible but simplefsaanagement rules and policies. If
the process of organising and operating Industeetiaurveys is too complex, and
management are not willing or take too long toaacsurvey results, fishers will distance
themselves from the responsibility of data collacti

A workable and simple procedure for Industry-basedeys is continuing to evolve within
the Tasmanian fishery, with new and better surtateggies being incorporated into the
survey process. Also, there is a level of flexipiln the interpretation of the decision
making rules and policy that allow a region of fisbery to be opened to commercial
harvest. The managers responsible for the fishergdaptive in their management
approach and prepared to apply new survey and $tastrategies as required. This
flexibility and willingness to be adaptive is bdktstrated using an example.

A fishery-independent survey conducted in March®i@@ntified a significant decline in
scallop abundance within a known bed of scalloghdfs held an obvious concern for both
this and another nearby scallop bed. During age&lAC meeting held on the 13une
2005, Industry requested the region be surveyednaatter of urgency, to fully ascertain
the extent of the natural die-off. An Industry-bésearvey was subsequently organised and
conducted on the $1and 13' July 2005. It should be noted that Industry-bameseys

have been approved within 2 hours of request ihefs

Results of the July 2005 Industry-based surveyionoefl that scallop abundances had
declined significantly within both known scallopdse Regardless, scallops were still in
commercial quantities and meat and roe conditionlevtulfil market requirements. Having
first hand knowledge of these results, fishers @skat the region be opened to commercial
operations before the natural mortality event affid@ll scallops. But the population
structure of sampled scallops did not fulfil thé&@@iscard rate decision rule, as greater
than 20% of measured scallops were smaller thaletfad minimum size of 90 mm. The
scallop bed, however, was known to be 5+ yeargesithblished age by proxy as it had
been surveyed previously) and subsequently metadhglementary two major spawnings
decision rule (i.e. scallops of 90mm diameter argdaneral 3+ years old and have had two
major spawnings). The high densities of scalloghiwithe beds appeared to have resulted
in slow growth rates.

Management could subsequently justify opening ¢ggon to fishing, as the primary
minimum biological criteria of 3+ age scallops abbk established. Flexible management
measures allowed a temporary legal minimum si&&0afm to be set for area and the total
allowable catch to be increased for the 2005 sedsoimplement these changes, and open
the region to fishing took 22 days from the datéhefsurvey, and resulted in increased
scallop yield from the area.
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3.3.4 Use of survey incentives

The Tasmanian scallop rules, and harvest poliopethe use of several incentives to
survey. These can be categorised into three bruashiives:

1. Retention of scallops from closed-areas or closad@ns during survey;
2. Research Quota Unit Allocation (RQUA); and
3. Monetary Incentives.

These incentives can be offered both individuatljnacombination, with the general aim of
increasing the likelihood of individuals participag in any particular Industry-based
survey. Any incentive or combination of incentia®uld ultimately aim at spreading the
costs of Industry-based surveys amongst all Ingusembers and / or provide a financial
return to participants so they can at very leasiglly recover their operating costs. The
mix of incentive types needed to conduct surveys@gemmended by the Tasmanian
scallop FAC after considering the current fishenyets and circumstances. Generally
catch allocations and / or RQUA are used. Indusésed survey participants can be
granted permission to retain scallops during sus\enducted during the closed season and
from closed-areas of the fishery, with the amouantght to come from a fishers own quota
holdings.

The Tasmanian scallop fishery rules also allowatlecation of scallop RQUA in lieu of
payment for approved Industry-based scallop sutvBys scallop rules limit the Secretary
of the government organisation responsible foifidteery to approving no more than 100
tonnes RQUA per year without approval by the Miistn some instances, RQUA may be
taken during a survey. The normal practice howeasdn allocate the RQU to a fisher’s
quota holdings, which are to be taken during norfishing operations from open regions
of the fishery. RQUA may also be transferred tofttl®wing fishing season when surveys
are conducted late in a fishing season.

Alternative survey incentives may be required dyfishing seasons when scallop catches
are predicted to be poor and scallop research quiththe of little value to a fisher (i.e. they
will not even catch their own quota holdings leira research allocations). The ability to
catch RQUA pre-season (i.e. during surveys) cawigeca financial benefit for survey
participants, as markets may be prepared to pag foothe limited resource. Monetary
incentives are particularly important during suenigpds. For example, the escalating cost
of operating fishing vessels, in particular thehhigice of diesel fuel and possible poor
stock or market environments may require more tireancial incentives. Within the
Tasmanian fishery, all scallop quota unit holdexg @ unit fee to a scallop trust account,
which can be used for research and to conduct gsirve

3.3.5 Separation of survey and commercial fishingclivities

When Industry-based survey participants are gikierauthority to conduct commercial
fishing operations during a survey, some fisherg préoritise catching scallops over
collecting data. This will limit the stock informah obtained and may even jeopardise the
status of available stocks within closed-areasfidteery. If Industry-based survey and
commercial fishing activities are separated, tHeection of data will become the primary
objective during a survey. If there is a need smgpermission to commercially fish during
a survey period, spatial restrictions on wherelgpalcan be caught can minimise fishing
impacts to a small region of the closed-area.

Page 44 FRDC Final Report, Project 2006/02



Facilitating Industry-Based Surveys

Within the Tasmanian scallop fishery, survey pgtiats are generally required to conduct
survey activities prior to catching any scallopstthre offered as an incentive. This is
generally achieved through research quota unitgglediocated to a fisher’s quota holding,
which is to be caught from open regions of thedighlf survey participants are allowed to
commercially fish within closed regions during av&y, an agreed number of survey days
or tows must be completed before commercial ag®/itan be conducted. Furthermore,
managers or scallop researchers, in consultatitmfishers, will generally identify one or
more relatively small areas where such operatiansoccur.

3.3.6 Simplification of the data collection procesand accessibility of survey data

Fishermen cannot be expected to collect detaildccamplex survey information, as they
are not scientifically trained. Furthermore, thaemary interest of Industry-based survey
participants is to determine the stock status eféinget species. As such, the types of data
collected during Industry-based surveys should emmsed, and relate directly to within
season and future season decision making and prnhmore detailed and complex data
is required by researchers or management (i.e.dssrastimation/bycatch / ecosystem
information) then alternative survey strategieshsas observers or scientific surveys,
should be employed. Electronic measuring and giatevices, such as measuring boards
and GPS loggers, have been shown to allow greateuiats of data to be collected per unit
time, require fewer people to sample (i.e. no datiée required) and most importantly,
improve data accuracy, as there are fewer stegataftransfer, compared to manual and
written methods (see Chapter 2; Tamelen 2004). 8aeltes should be integrated into the
Industry-based survey protocol to simplify the datfiection process.

Within the Tasmanian scallop fishery, the dataemibn requirements of Industry-based
surveys are restricted to sample tow locationt(idé and longitudes), the abundance of
scallops caught per sample tow (kilograms or irtliad scallops) and population structure
data (size measurements of a random selectioratbdps). Scallop abundances are
generally interpreted as being “no scallops’, “lalbundances — not commercial’, moderate
abundances — possibly commercial” and “high abuoglar good commercial prospect”.

The physical requirements of survey data collediias been simplified through the
adoption of technological solutions. Scallops asasured with, and the resulting data
stored on, electronic measuring boards, GPS techpoharks the vessel location and
depth loggers record when a dredge was operatinggla survey. Cross-referencing the
date and time for the GPS and depth data allowgifamtion of sample tow location. The
eventual aim in the Tasmanian fishery is to hapeerless system of data collection,
which in turn will assist the entry and analysisiafa.

Industry-based surveys have the potential for abtgirelatively large amounts of data.
Researchers must therefore develop mechanismsiadjdar the entry, collation and
analysis of data, as well as the construction nfesureports. Also, a mechanism for
archiving data for future reference is requirechulnber of computer programs and data-
bases are available and it will ultimately be upnatividual fisheries to determine what
works for them. It is also vital that the resulfdralustry-based surveys are accessible to all
Industry stakeholders. Reports should be produtezbalar intervals throughout a fishing
season, and distributed to all stakeholders. Furtbee, survey data should be presented
during appropriate forums, such as FAC’s and Inguseetings. The use of the World
Wide Web a potential repository and means of eagyneunication is an obvious option
that could be further explored.
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3.4 Protocol for organising and implementing Industy-based surveys

Once it has been established that the rules amcigmbf a fishery can accommodate the
collection of fisheries data through Industry-basedreys, there must be a simple and
streamlined process for organising and implemergungeys. This process has been split
into six protocols within the Tasmanian scallophésy (see Table 3.1 for summary).

Table 3.1.Summary of the seven Industry-based survey pratacs#d to organise surveys within
the Tasmanian commercial scallop fishery.
Protocol
Determine survey aims and data collection requirgme
Agree on the type of survey to conduct
Selection of survey participants
Allocation of survey authorisations / permits
Specific survey design, education and training
Undertake survey
data analysis, presentation and archiving

NogakwbdE

3.4.1 Identification of survey aims and data colldémon requirements

The first and most important step of any surveglubiry-based or scientific, is to identify
the survey aims. A clear and concise definitiowbére a survey is to be conducted and
what it is striving to achieve will simplify all ber Industry-based survey protocols. Survey
aims are more readily accepted if Industry, managerand research survey needs are
discussed with all stakeholders involved with &diy and survey.

The data collection requirements for Industry-bas@deys must incorporate the minimum
information needed to fulfill management decisioles and allow decision making
processes to occur. If the data to be collectéobi€omplex and detailed (i.e. bycatch
information) then alternative survey strategieshsas observer or scientific surveys,
should be used. If survey incentives are usedetimaty need to be an agreement between
fishers and managers of how much information mastdilected (i.e. how many sample
tows or survey days to conduct) before an incensiy®id. However, when a fishery
becomes more familiar with and responsible fordat collection process, such
agreements may not be required.

3.4.2 What type of survey to conduct

A number of different Industry-based survey stregegre available, with three broad
categories being used in the Tasmanian scallopriysh

* Pre-season surveysare conducted in the weeks preceding the opefiagscallop
season. Such surveys generally confirm the avétiabnd monitor the condition of
known scallop resources to enable a season opelsteyto be set. Pre-season
surveys may also be used to explore data poornegibthe fishery, with the aim of
locating scallops that can be harvested during fleason or in future seasons.
Survey incentives may be provided.

* Within-season surveysare conducted during the period of the openrfgskeason.
Within-season surveys can monitor known scallopkg@r explore for new scallop
resource and signs of recruitment. Survey incestmay be provided.

Page 46 FRDC Final Report, Project 2006/02



Facilitating Industry-Based Surveys

* Out-of-season surveys are conducted during the closed season. Owtaxes
surveys primarily aim to explore inaccessible ragiof the fishery, when vessels
are participating in other fisheries. In general,sarvey incentives are offered, and
vessels are not able to retain any catch.

For each of these temporal survey categories, tndbased surveys may be classified as
opportunistic or targeted.

» Opportunistic surveys- are generally conducted by scallop vessels guransit
from their home port to fishing grounds. They teandprovide small amounts of
information however, this data may be used to datex the location of targeted
surveys. Survey incentives are usually not provided

» Targeted surveys are conducted to fulfill specific survey aimsin&y incentives
are usually offered to conduct targeted survey.

A further classification of surveys incorporatesmbaring surveys and exploratory survey
strategies.

* Monitoring surveys- may utilize one or two vessels to monitor thailability and
condition of scallops within a known scallop resmur

» Exploratory surveys- are generally used to search within data pogions of a
fishery for unknown scallop resource and / or fgns of recruitment. To maximize
survey area, as many vessels as possible (i.e. are2utilized. The number of
vessels may be restricted by the available sumvegntives.

3.4.3 Selection of survey participants

All active members of a fishery must be provideel dpportunity to participate in Industry-
based surveys. Fishing representatives shouldalsacorporated into the participant
selection process to ensure a level of transpardiey specific survey selection process
used must not result in survey delays or createsskee organization and paperwork for
Industry, management and/or research, as botleasill to distance fishers from
participating.

If management has a need for a formal set of susedction criteria, they should weight
priority to the selection of fishers and vesselghai proven record of providing high quality
data. Nevertheless, criteria should not restricigpation of new fishers, as they may
provide suitable data. In some instances, an apglgEvessel may not fulfill minimum
survey requirements (i.e. may not have appropessential equipment such as power
supply and vessel instrumentation — see ICES 2@@id)they must be eliminated from the
selection process.

Within the Tasmanian scallop fishery, an Expressibimterest (EOI) system is generally
used to identify fishers interested in conductindustry-based surveys. An EOI package is
sent to all scallop license holders before the stfaa fishing season, with applicants
nominating both the areas they prefer to surveytaedRQUA per survey day they require
to survey. The details are incorporated in an Itrgidlsased survey register and only fishers
on this register are eligible to conduct Industagéd surveys. The Tasmanian scallop FAC
or Industry-based survey subcommittee can selegegyarticipants from this register
according to the requirements of the survey.

FRDC Final Report, Project 2005/027 Page 4



Facilitating Industry-Based Surveys

An alternative granting type approach has recdrgln trialed. Under these strategies, a
grant type agreement (with milestones) has beeareshbetween management and the
Tasmanian Scallop Fishermen’s Association (TSFA)s Bigreement hands the selection of
survey participants and much of the survey orgaiozdo the TSFA. If the survey data is
obtained in the required format then the managegaency provides the TSFA the grant.
This process streamlines administration procegse®ases co-management and transfers
more responsibility to Industr{guch development becomes more possible after Irydust
has had some experience with and has built upwitistregards to the aims and usefulness
of such surveys. Building their experience andiidsl seems to lead naturally to a wish to
increase their ownership and control of the praeegsvolved in Industry-based surveys.

3.4.4 Allocation of survey authorizations

Conducting Industry-based surveys under a closed-spatial management strategy
requires a legal mechanism to allow vessels toogdghing gear within closed-areas of a
fishery. The system used to achieve this must lagively quick and simple to attract
participants, but at the same time rigid, to dee&ssels from conducting unauthorized
activities. This may ultimately require the implamteion of deterrents (penalties) for
violating agreed Industry-based survey activities.

Under the rules governing the Tasmanian scalldyefis the DPIW can issue survey
authorizations to conduct survey and fishing atiéisiwithin closed regions and during
closed seasons, in compliance with the scallogsyaled policy documents. These
authorisations specify the dates that the surveyleaconducted and location of the
survey, amount of scallops that can be retaineahyf and the data collection requirements.
All participants must also accommodate an obsefvequired. Survey authorisations can
be issued very quickly (sometimes within 1 hour).

3.4.5 Survey design, equipment, education and traimy

Industry-based surveys are not the appropriate amsim for conducting highly detailed,
fine scale surveys. If the information needed byagement and research requires specific
survey designs and sampling locations then altsnatrvey strategies, such as observers
or scientific surveys, should be used.

Prior to an Industry-based survey, fishers, marsaged researchers should agree on broad
Industry-based survey strategies. In particulanesuparticipants must determine whether
they are working together as a group, or will indirally survey specific regions of interest.
An effective survey design used within the Tasmasizallop fishery is for a number of
vessels to work in unison. Spatial coverage caméemised if these vessels run along a
survey transect abreast, spaced approximately ®d@reto 1 kilometre apart. The specific
sample tow locations and amount of time devotatifterent survey regions should in
general be left to the discretion of the partidipgfishers, as they are best placed to
determine where greater amounts of information beayequired.

Prior to a survey being conducted, survey equiprardtdatasheets should be made
available to participants. Fishers with little @ experience in conducting Industry-based
surveys will generally require a level of trainiagd education of survey and data collection
techniques and use of electronic survey equipnidms.induction may be done by phone,
however, port visits or even having a researchesent during a first-time Industry-based
survey may be required. An important componentro¥igling survey equipment is to
determine how it will be retrieved post-survey.
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3.4.6 Conduct the survey

Complete the survey work under the agreed pre-pigroonstraints. Survey data must also
be returned to the research agency as soon adledassallow rapid analysis, presentation
and use in the decision making process.

3.4.7 Survey data analysis, presentation and arching

After a survey is conducted, data needs to befeaesl to a central location and analyzed.
To simplify these tasks, all data should be colld@nd stored using the same format
during all surveys. Specific analysis and repoodpiction will be specific to individual
fishery requirements. However, results should k&ibduted to fishery stakeholders at
regular intervals throughout a season, as bothenrreports and verbal presentations.

3.5 Discussion

This chapter has identified a number of factors nmast be considered by management,
research and Industry before Industry-based survay$ecome the principle data
collection mechanism of a fishery. With respeati@nagement, the agency responsible for
a fishery must be flexible and adaptive in theinagement approach, and have the
capacity to provide survey incentives such as RQU#e rules and policy that govern some
fisheries may be inflexible, and the bureaucraguirements needed to conduct Industry-
based survey within closed-areas or seasons @mitg) time consuming and restrictive.
For example, prior to 2008, the ability to condinctustry-based surveys within the
Australian Commonwealth Central Bass Strait Zormaroercial scallop fishery required

the construction of complex permits, which weregenally and spatially restrictive.
Furthermore, some permit conditions were writteanmrambiguous manner. The
construction of such permits often took weeks tmglete and there was generally a
requirement for a scientific observer to be present least one survey vessel. That system
of Industry-based surveys often created a levebatern from fishers over the meaning
and interpretation of permit conditions; placed mo@any restrictions on survey participants;
and generally created extensive time delays befa@vey could be conducted. Such
factors are not conducive for promoting co-opegatiurvey strategies and fisher support
for Industry-based surveys within this fishery bagn low.

Although an effective system of Industry-based syswcan be created on paper, the
success of this data collection mechanism willudtiely rely on management and research
accepting fisher collected data as a credible soofanformation, and using this data in the
management decision making process. A number ohamsms for improving data
credibility are available, in particular educatemd training, and the use of electronic
measuring and storing devices. Not only can elaatrmeasuring and recording devices
increase data accuracy (Tamelen 2004), but subhitpges are three to four (see Tamelen
2004 and Chapter 2) times faster than manual metbgi@és, meaning that a larger
numbers of samples could be measured during the panod of time and fewer people
were needed to sample (i.e. no data scribe requifasnelen 2004).

Mechanisms that improve the ability to obtain cbéeldata from Industry-based surveys
will not eliminate the possible collection of inacate stock information. The use of
inaccurate stock information in the managementsitetimaking process has the potential
to lead to overfishing and even stock collapse s€hmanagement outcomes are generally
counteracted through stock assessments, whichajsniacorporate an estimate of the
available biomass. The completion of biomass eséisnand stock assessments for scallop
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fisheries requires detailed spatially stratifiegestfic surveys and information about key
fishery parameters, such as gear efficiency anébpcaatchability. Such information is
extremely costly to obtain, making them an unréalepproach in small scale fisheries
such as the Tasmanian scallop fishery. For Inghisised surveys to be effective in the
management decision making process, other managasinaiegies must insure against
poor decision making, overfishing and stock cokap¥/ithin the Tasmanian scallop
fishery, a level of insurance against inaccurafi@rmation leading to poor management
decision making is accomplished through the closfitbe majority of the fishing grounds
during the open season and seasonal closures ehtine fishery. This management
strategy therefore restricts any negative fishmpgacts resulting from inaccurate fisher
collected data to a relatively small region of tiseery (generally in the range of 10’s km x
10’s km - see Harringtoet al. 2007).

The inclusion of Industry in the data collectiomgess promotes a co-operative approach to
management. Within the Tasmanian scallop fishéey ability for fishers to collect stock
information during Industry-based surveys has tethé TSFA being granted ever
increasing roles and responsibilities in the Indubtised survey process. During the 2008
season, the TSFA were provided the role of selgd¢hia four vessels needed to conduct the
pre-season survey. Industry was also responsiblerganising where vessels should

survey, and when surveying would occur. These gsrwere very successful, and

highlight the ability for fishing associations &ke the lead role in once historical
management issues.

The future Industry-based survey vision within Tleesmanian scallop fishery is for the
TSFA to be fully responsible for organising and awcting all Industry-based surveys,
under a broad directive from research and manageifiea TSFA would be responsible
for collecting pre-season and within-season infaionafrom all regions of a fishery. The
collection of data would be fully electronic, tomimise the time and effort required for
collection and analysis and to improve data acquiagrthermore, Industry envisages a
near-real time web-based data sharing databaseh wdauld allow all stakeholders access
to survey abundance and size distribution datavated / photo information collected
during all Industry-based surveys. Ultimately sitielieved that the Tasmanian scallop
fishery could be co-managed, with Industry takialy fesponsibility for the operational
aspects traditionally undertaken by managemens fOpic will be further explored in the
Chapter 4.
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4. THE INDUSTRY ROLLING OPENING HARVEST
STRATEGY: A MOVE TOWARDS INDUSTRY
WITHIN-SEASON SELF-MANAGEMENT

4.1 Introduction

Over the last decade there has been a shift igahernance and management of fisheries
to a broader approach that recognizes the participaf fishers, local stewardship, and
shared decision-making. Through this process, fishee empowered to become active
members of the management team, balancing rightsesponsibilities, and working in
partnership with government. This approach to mamemt has been termed co-
management (Jentoft 2005, Yandle, 2003). WithinTiaemanian commercial scallop
fishery, there are several measures that enseneehdf co-management. All fishery
stakeholders have representation and a voice ostHilp Fishery Advisory Committee
(FAC) that makes decisions concerning the fishery.

The incorporation of Industry-based surveys agldta collection mechanism for the
management decision making process has ultimateboeered Industry with far greater
roles and responsibilities. Industry have realtbedimportance of their role, and have
fostered ownership of the Industry-based surveatesy.

Recently, the role of Industry in the managemeatgss has been extended to incorporate
the operation of within season fishing arrangemddising the 2006 scallop season the
Tasmanian Scallop Fishermen’s Association (TSFAk toll responsibility for an Industry
initiative that aimed to maximise the quantity apdlity of scallops harvested from the
area opened by the management agency. This clugsenbes the events of the 2006
scallop season, and details the Industry drivenogedated rolling opening harvest strategy
that was implemented. Industry’s attitude to thramgement, determined through a
guestionnaire process, will also be presented.

4.2 The White Rock open area

An Industry-based survey conducted during Octob@baliscovered a substantial area of
predominately legal size scallops within a regibthe Tasmanian scallop fishery located
between Freycinet Peninsula and Maria Island (ggpaés 4.1 and 4.2). This scallop bed
was referred to as the White Rock scallop beddhefis. A component of this scallop bed
fell within the East Coast Waters Shark Refuge A&RA), which under government
policy could not be dredged. On thé"2@arch 2006, the Tasmanian scallop FAC
recommended that the component of White Rock geéléal not falling within the SRA be
opened to commercial harvesting from th& 18ne 2006 (see Figure 4.3). A requirement
of this recommendation was that a pre-season siwe&pnducted to confirm the
availability and condition of scallops for harvesti
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Figure 4.1: The location of sample tows (left) and abundaricsallops caught (right) for sample
tows conducted during the White Rock Industry syr¥dl scallop abundances are standardised as
scallops per five minute sample tow.
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Figure 4.2: The relative frequencies of different sizes oflsga (1 mm increments) caught within
the White Rock scallop bed. The line indicateslibgal Minimum Size (90mm).

Page 52 FRDC Final Report, Project 2006/02



Facilitating Industry-Based Surveys

6 Kilometers

Figure 4.3:2006 Tasmanian commercial scallop open region withe vicinity of White Rock
(Hatched region). Circles represent the scallomdance data collected during the October 2005
Industry survey. The regions to the north, southwast show the boundaries of the Shark Refuge
Areas.

During the March 2006 FAC meeting, the manageraesible for the Tasmanian scallop
fishery proposed a strategy of legislative rolloygenings within the White Rock scallop
bed. Such a strategy would see the open regiodeativinto a number of subunits. At the
opening of the season, only one subunit would leneg to fishing. After an agreed period
of fishing, another subunit would be opened. It wascipated that a rolling opening
strategy would:

» create a slow start to the season, which wouldsbergial if the opening date
was too early and scallops were not in optimum gt

* reduce the rush to fish;

* give those who are participating in other fishedehance to enter the scallop
fishery during the opening of a new subunit, wghsonable catch rates;

* reduce the patchiness of fishing, as the scallopcbgered a large area,;

* reduce the chances of damage to scallops withieritiee scallop bed, thus
reducing the risk of “anoxic scallops” (a term coomly used by fishers
meaning the scallops are ‘smelly’ and in poor ctod).

Industry representatives on the scallop FAC ackadgéd these potential benefits
however, they held grave concerns about placingl&gye rolling opening boundaries
within the White Rock open region. Their overalhctusion was that legislative boundaries
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were not practical for scallop fishers. In partanykhey felt that the penalties for minor
incursions of legislatives boundaries (i.e. movimg areas where they can fish later in the
season) were far too severe. As a compromise dtpeed to the White Rock scallop bed
being split into two regions at a latitude equival® the location of llle des Phoques
(White Rock) (see Figure 4.3). An Industry codeactice would see the voluntary closure
of the northern portion of this boundary for thestimonth of the fishing season.

A pre-season scallop survey was conducted withgrhite Rock scallop bed on the'27
May 2006 (also see Chapter 5). The results ofsiimgey confirmed that the White Rock
region still contained commercial abundances dfges The condition of scallops,
however, was poor (i.e. scallop meat was smallraad were watery). These results led to a
delay in the legislative opening of the 2006 sgalleason, with the rescheduled legislative
opening date set for the®28une. A second pre-season survey, conducted dithiine,
confirmed that scallop condition had improved (l@ggeats and roes started to develop)
and that the re-scheduled opening would standadt moted during the survey, however,
that scallops found in low abundance areas wesatstantially better condition compared
to those in higher scallop abundance areas.

4.3 An Industry within-season self-management inigétive

4.3.1 The governance and leadership arrangements thie TSFA

The Tasmanian Scallop Fishermen’s Association (T)3&Afecognised as a fishing body
under the Tasmanian Living Marine Resources Ac®$)9The association structure
consists of a president, vice-president, secrétaeasurer, all of whom are voted in by
TSFA members on an annual basis. Membership of 8#A is open to any person holding
a scallop fishing license, scallop quota or a psegy license, however, membership is
non-compulsory. Funding for the TSFA is through rbemship fees and a levy placed on
the scallop license activation fee, which all opeiemust pay.

As described in the sections below, the operatfamithin-season Industry-rolling openings
is an industry initiative, and it is therefore istly’s choice as to how such a system should
operate. They have chosen a relatively informat@ss, which is based on informal
decision rules that determine when and where gipenings should occur. The system
works because the decision making processes agd hasund maximising profits for the
fishery as a whole, and as such, the majoritysbfeis are willing to follow the decisions
made.

It is the consensus of key representatives of BieATthat a formal documented list of rules
and regulations would possibly inhibit the succashe strategy, as in many instances
decision must be made very rapidly. Until industigntify a real need for change, the
informal approach to industry-rolling openings wéeimain.

4.3.2 The Industry rolling opening concept

During the May pre-season scallop survey, fisharggd the full extent of the White Rock
scallop bed. Under traditional scallop harvestimgtsgies, scallop vessels would have the
freedom to fish within the entire scallop bed aftex first month of the season (i.e. taking
into account the Industry code of practice agreg¢m&uch fishing arrangements have, in
the past, created a race to fish. Scallop vessalddwinitially move quickly through the
entire scallop bed in an attempt to maximise cedtds. Under a closed-area spatial
management strategy, Industry would then requestraregion be opened for harvesting
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and in the interim, would continue to fish in theshabundant regions of the already fished
scallop bed. These regions, however, would comtamaged and dead scallops, which
fishers suggested would lead to ‘anoxic’ scallog benditions. Many scallop Industry
members considered such traditional harvest regimbs inefficient, claiming that more
scallops would be damaged and killed compareddsettbeing caught.

Representatives from the TSFA, with the inclusiod aupport of TAFI scallop researchers,
discussed options that would maximise the quaatity quality of scallops taken from the
White Rock scallop bed. Despite rejection of adkdive rolling opening strategy during
the FAC meeting held in March 2006, Industry coesgd that a rolling opening harvest
regime could be used to fish down the scallop bacheconomical catch-rates in a
systematic manner. Key TSFA representatives, iswtetion with a TAFI scallop
researcher, subsequently devised a within-seasdustry rolling opening harvest regime
to accomplish this preferred outcome.

4.3.3 Procedures, rules and penalties of the Indugtrolling opening strategy

The White Rock scallop bed was sub-divided intdeligdustry rolling opening fishing
zones, termed zones A — H (see Figure 4.4). The bathe Industry strategy was for one
fishing zone to be opened at the start of theriglseason. This zone was to be fished to
uneconomical catch-rates before a new fishing rond be considered for opening. When
a new zone was opened, all previously fished zarmedd remain open. It was decided that
fishing zones could open in any order. An Indu&tommittee at sea’ would be responsible
for determining when a region was at uneconomiatdicrates, as well as where and when
a new rolling opening zone would be. Communicatibdecisions was to be by marine
radio, mobile phone and word of mouth.

Although no formal parameters for defining unecort@incatch-rates were constructed,
catches less than 2 tonnes per fishing night wapdmt of reference used (K. Krause pers
comm.). This relatively low figure took into accduhe large size of scallops, good scallop
condition and close proximity of the open regionhe unloading port of Triabunna (~ 17
km). Initially, a 24 hour period was deemed a sigfit time between announcing the
opening of a new fishing zone and the zone beirme@d. However, to extend the amount
of fishing effort within each fishing zone and ttoe non-active scallop vessels the
opportunity to be present for the opening of eaal mone, a minimum 3 day time delay
from determining that a fishing zone had reachestanomical catch-rates to the opening
of a new zone was implemented. Fishing zone opsmmge, in general, scheduled for 10
00am on Saturday mornings, as this would allowelegs unload to processors on Monday
mornings.

The violation of these industry rolling openingaségy rules and procedures by a small
number of fishers instigated a system of penaltiaswere operated by industry. A
minor violation for a short incursion in an indysttosed zone would result in a fisher
having a delayed start by being banned from fisfang hours when a new zone was
opened . This penalty was termed a yellow carchtimh. A serious violation of
deliberate fishing in a closed area would lead fisleer being banned for 24 hours after
the opening of a new zone (red card). No red camts given during the 2006 season.

4.3.4 Fisher’s commitment to the Industry rolling @ening strategy

The successful implementation and operation ofritlastry rolling opening strategy would
require all scallop fishers to agree and adhetkddaules, operations and direction given by
the TSFA and TSFA committee at sea. To achievettisTSFA created a commitment
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form, which they hoped all scallop license holdersssel skippers would sign. This
commitment form contained two statements:

1. | hereby agree to a voluntary closure until thdlgpa are of sufficient quality for
sale and will only start fishing at 10am on theeagk opening date as determined by
the TSFA and advised to me in writing.

2. In the best interests of maximising scallop quadityl quantity | agree to a rolling
opening and with zone closures as determined by 8\ and as advised to me in
writing or by marine radio.

All scallop fishers and supervisors of the 26 actressels that operated during the 2006
season ultimately accepted these conditions, arekddo adhere to the Industry rolling
opening harvest strategy.

Shark -
Refuge o L
Area :
42° 19.100
f “
42° 20.700
| :
.42° 22.400
Shark
Refuge 42° 24.000
Area
: 42° 25.600
} 42° 27.300
42° 28.900
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Refuge 4 0 4 | 8 Kilometers
Area N ' ZNX

Figure 4.4: Location of the eight Industry rolling opening bop zones.
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4.4 The 2006 White Rock season: Sequence of rollingenings

4.4.1 Fishing Zone A

White Rock scallop fishing zone A was opened tbifig at 10 00am on the ®Gune 2006.
This region provided a slow start to the seasoit,@ntained low abundances of scallops
that covered a relatively small area. Catch-rateskty declined after fishing commenced
and fishers soon requested a new rolling opening be made available for harvesting.
The TSFA ‘committee at sea’ made the decision teerto another fishing zone on thé"29
June.

4.4.2 Fishing Zones H and G

At the start of the season it was observed thatsazentaining lower abundances of scallops
were in better condition compared to scallops ghtdibundance areas. Subsequently, the
TSFA decided to open what was believed to be adlowndance scallop zone after zone A
had been harvested. Subsequently, scallop zonestdpened at 10 00 am on tHeJuly

2006. Sixteen vessels were present for the opening.

An extensive search within zone H failed to idgnidmmercial quantities of scallops. The
TSFA ‘committee at sea’ therefore decided to opmTezG, active immediately. However,
an extensive survey of this region by the sixteessels also failed to find commercial
abundances of scallops. It must be noted that tndbased survey information had already
shown that the area covered by fishing zones Handntained low abundances of
scallops. So, although the lack of scallops with#se zones was disappointing, it was not
totally unexpected. The TSFA ‘committee at seaidied to open scallop zone B, effective
immediately.

4.4.3 Fishing Zone B

Scallop zone B was opened to fishing at 18 00 erfuly 2006. Catch-rates were
reported as reasonable and scallop condition wasoiimg. Within a short time of

opening, some fishers voiced concern over the tiparaf the rolling opening strategy. In
particular, they were upset with low catch-ratspeeially when they knew that a more
abundant scallop resource was available withimthé rolling opening region. A small
group of fishers did move into an unopened regavrafshort period of time in an attempt
to dismantle the rolling opening fishing stratelyyresponse, an Industry meeting was held
in St. Helens on the™July. At this meeting, all fishers agreed to coné with the Industry
rolling opening harvest strategy. It was also adjthat scallop zone F should open as of 10
00 on the 11 July 2006.

4.4.4 Fishing Zone F

Scallop zone F was opened at 10 00am on tfielaly. Catches were reported as slow, but
scallop condition was very good. On thé"IRily, the TSFA ‘committee at sea’ declared
that scallop zone C would be opened to fishing fidn®0 on the 15July.

4.4.5 Fishing Zone C

Scallop zone C was opened to fishing at 10 00 eri# July. Catch-rates and scallop
condition were very good. The TSFA made the degigiamove to the next fishing zone on
the 26" July.
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4.4.6 Fishing Zone D

Scallop zone D was opened at 10 00 on tieJ2dy. Catch-rates and scallop condition were
excellent. The TSFA ‘committee at sea’ made thesilat to move to the next fishing zone
on the 8' August.

4.4.7 Fishing Zone E

Scallop zone E was opened to fishing at 10 00 erifi August. Although catches were
poorer than expected, catch-rates were still goaidsaallop condition excellent.

4.4.8 Access to the Shark Refuge Area (SRA)

A significant portion of the White Rock scallop bexkrlapped the East Coast Waters
Shark Refuge Area (SRA) (see Figure 4.4). Governmpelicy prohibited scallop dredging
within this component of the scallop bed. In ediye 2006, the TSFA lobbied for
permission to allow the current scallop fishergxtend its operations into the eastern side
of the SRA. The key argument put forward was thatdcallop Industry would remove
debris (scallop spat collectors and ropes) thatlefabehind after a failed aquaculture
project in the 1980’s. Furthermore, Industry oftete remove the introduced marine pest,
the northern Pacific seastar, which was known tup® large abundances within a portion
of the SRA.

The TSFA's bid for access to the SRA required nagjoh with the Tasmanian Minister for
Fisheries and a wide range of fishing and consiervatakeholders with an interest in the
White Rock region (primarily the Tasmanian Reciwal FAC, the Tasmanian Association
for Recreation Fishing (TARFISH), the Commonwe&tiark RAG, the Tasmanian
Scallop FAC, scientists at TAFI, shark experts &tRD and conservationists). By early
September 2006, the TSFA had gained full appravah fonce-only harvest of scallops in
the eastern portion of the SRA (Figure 4.5). Acsttondition of this agreement was that
scallop vessels would retain all marine debris oart) the vessels for proper disposal on
land. Commercial fishing within the SRA occurredvibeen the 8 September ands
October. A rolling opening strategy similar to timaplemented within the White Rock
open area was employed.

4.5 2006 scallop season statistics

The vast majority of the 2006 Total Allowable CateB8.85% (TAC = 4253.2 tonnes shell
weight) was taken during three months fishing & White Rock region. The landed catch
and % of the TAC taken for each month that the ¥WRibck scallop bed was harvested
(including the SRA portion) is shown in Table 5.1.

Table 4.1:Landed catch by month for times that overlappeditnite Rock fishing season during
2006. ** Open for 5 days only (from 26 June) Seuf@PIW internal data

Month Landed Catch (tonnes) % of TAC taken
June** 178.9 4.21

July 1156.0 27.18
August 1122.4 26.39
September 1321.5 31.07
Total 3778.8 88.85
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Figure 4.5: Location of the two regions within the east caasters SRA that were opened to a
limited on-off fishing event during 2006. Notdote: further negotiations with the Minister for

Fisheries by the TSFA during 20@4l to the region designated within the symbob2gér
opening) becoming a permanent region availablbdstallop fishery.

4.6 Fishers’ attitude to the White Rock Industry roling opening strategy

During July and August 2006, TAFI researchers cotehlia survey of Industry members
using a questionnaire, which aimed at determingadiap fishers attitudes towards the 2006
Industry rolling opening harvest strategy. Questiarere developed in consultation with

the TSFA and DPIW. It was proposed that all fishgadicipating within the 2006 season
would be interviewed. Unfortunately, the Indussgue of gaining access to the Shark
Refuge Area created a level of dissatisfactiorstone operators towards management and
research sectors of the fishery. It was believatighch discontent could bias responses
provided during the interview process. Subsequetitly questionnaire process was
discontinued once access to the SRA became a peatrissue. As a consequence 8 fishers
completed the questionnaire. Regardless, this septed more than a third of the 26 active
vessels participating in the 2006 season (takitggancount that several operators manage
more than one vessel). Furthermore, the interéskeonterviewees covered large and
small vessels, large quota holders and those wiydeaae quota and Tasmanian and
Victorian based vessels. The following sections/jg® a summary of the responses
provided.
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4.6.1 Question 1:

Are you happy with the TSFA taking greater resgualitsi (as trialled in the 2006 open
season) for within-season management (i.e. cogeagtice) of the Tasmanian scallop
fishery?What benefits have you identified with this yeanthin-season self-management?
Are there problems for you with this year’s witls@ason self management?

All interviewees were happy with the TSFA takingater responsibility for within-season
self management strategies, however, one respondantlear in stating that they
supported the principle of Industry rolling opersranly. All interviewees said that the
rolling opening harvest strategy had improved spatjuality, and in particular, no ‘smelly
fish’ had been reported as being caught. All ineamees also acknowledged that more fish
had been harvested from the White Rock region w@uid normally have been as a direct
consequence of the rolling opening strategy, windiarn meant that the region had lasted
for a longer period of time relative to what wowlctur under traditional harvest strategies.
Two fishers made specific comments that, relatvBRIW controlled rolling openings, the
Industry management model allowed for more rapsgpoese times and quicker openings
when the circumstances required such responsedisbee suggested that the system
relied on the signing of an Industry code of pse{commitment form).

The question highlighted a number of problems whthrolling opening system. Several
fishers commented that a more formal decision ngaghocess was required, as there were
too many examples where some vessel operatorsnaefally aware of what decisions had
been made and / or retracted. Two comments refésrébet need for radio contact of any
decisions via both UHF and VHF radio, as some \ess®8y have one type of radio. A
further issue that was raised was that the rulélseofolling opening strategy should not
change unless there is wide-spread consultatioa.i@earviewee said that during the pre-
season, the agreed period from deciding a movene@sssary to the opening of the new
area was to be 24 hours. For several reasongintt@geriod did change several times
during the season. Difficulties in planning fishingps and transport of catch to Victoria
without knowledge of when and where new openingslevoccur were noted.

One respondent had the perception that many radjpeming decisions appeared to have
been made to benefit individuals or small grouphwithe fishery. The example provided
was that when certain vessels were not readyolfisv scallop abundance areas were
opened. This fisher also thought that the fishioiges would open consecutively (i.e. A
then B then C etc). Finally, one interviewee bathat the main benefits of Industry self-
management had not been realised during 2006. @heroblem identified was the stop —
start nature of fishing within the White Rock ar€his person, however, believed this was
purely an outcome of the decision making proceaswias in operation within the White
Rock region.

4.6.2 Question 2:

Do you think that Management (DPIW) need to beliradb(i.e. regulation or legislation)
with the rolling opening / season opening procgsg? once a public notice of the open
area and date has been made?)

The unanimous consensus from all fishers was tigaDPIW did not need to be involved
with within-season management (i.e. rolling operisgason opening processes). One
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interviewee’s response specified no, as long a3 8#A meet and make decisions about
within season self-management.

Two interviewees acknowledged the need for somelwewment by the DPIW, with specific
reference being made to the organisation of preesesurveys and with respect to the
policing of and violation of Industry within-seasoranagement rules. Several fishers
commented that voluntary closures have been easidrindustry as a whole has followed
Industry lines on the water far better than legigtalines. One response commented that
scallop researchers from TAFI should remain invdltl@oughout a fishing season.

4.6.3 Question 3:

Do you agree that scallop quality should be thefaeyor when deciding when / where to
start fishing (both season and area)? For exanglilé you agree with the 2 week delayed
opening of the 2006 season because of poor scallafity? Should this be legislative or by
Code of Practice?

All interviewees agreed with the 2 week delayednopg of the 2006 season to allow
scallop quality to improve. It was also unanimduet tan Industry code of practice should
determine when Industry starts fishing (i.e. gazattlate that an opening can occur after).

What scallop condition do you think is needed teroa region to fishing? (e.g. Export
quality)

There was also an overall agreement that expoltity(ize. < 80 scallops per kg and roe at
least 20% developed) is the ideal scallop condimorharvesting. Three comments
suggested that local and export markets have the saquirement for export quality
scallops. A further three comments, however, dadl éxport quality may not always be
possible, and that local markets can handle a pooiaity scallop. One respondent
suggested that anything over 100 scallops per &gldmot be harvested.

Are you happy with the TSFA deciding this openrddion on quality independent of
DPIW?

Six respondents agreed that the TSFA should bm#whanism for deciding the condition
of scallops suitable for opening a region to fighiliwo interviewees suggested that this
decision should not be made in isolation, and dlatakeholders, especially scallop
processors, should be involved in the decision ngagrocess.

How much time is required from decision being maag opening occurring?

Four respondents suggested one week as a suffpmeind of time to get scallop gear on
their vessels and travel to the open area (even ¥fiwtoria). Two respondents suggested a
two week period for the opening of the season adréspondents suggested that three
days would be sufficient as all operators had kntiva the season was going to open
during a general period of time.
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4.6.4 Question 4:

Do you agree that measures that maximise the dqyaoftscallops caught within an open
area should be implemented (i.e. rolling openings)?

All 8 respondents agreed that measures that marigrise quantity of scallops taken from
open regions should be implemented. One commesstiéel lvules for Industry rolling
openings needed to be set down explicitly.

Are you happy with the TSFA deciding within- seastling opening strategies
independent of DPIW?

All comments supported the TSFA deciding withinssearolling opening strategies
independent of DPIW. One comment specified thaDtR&V should say where to fish and
Industry can work out how to fish. Another fishpesified the need for a transparent
Industry process.

Are you happy with the system of rolling openir@sdnes) implemented within the White
Rock area?

In general, all participants agreed with the 8 zeystem used within the White Rock area.
Two respondents commented that the system would Wwavked better if all fishing zones
contained good abundances of scallops. One fisilamented that most problems within
the White Rock zoning system revolved around tlgeisiry decision making process to
move to new zones. Three fishers made commentg aballops ‘working up’ and the need
for different zoning systems and rules in differeggions of the fishery.

Are you happy with the TSFA committee at sea aecmiaking process for moving to a
new fishing area (zone)? (Alternatives = catch sat@eeting of all participants etc, etc)

Six interviewees were happy with the TSFA ‘comnatte sea’ decision making process for
moving to new fishing zones. Of these six respanses
* One comment suggested that the process was atttmetow
* One comment said that some decisions did not beheffishery as a whole
* One commented that licence holders who do notstisluld not have a say in the
decision making process, which should be left tovadishers.
* Two commented that some written guidelines / docuaten of the decision
making process would be helpful.

One interviewee said that the ‘committee at seaukhhave stuck with the 24 hour notice
rule as this is what all fishers agreed to andesigonto during the preseason. This fisher
also commented that the system required bettemdestation.

One interviewee answered no, saying a more strirdgmsion making process that was
based on maximising economic returns in yield veagiired.
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4.6.5 Question 5:

Given the current open area location, proximityfteabunna and condition of scallops
being caught at what catch rate would you stoprigh
(Catch Per hour / Catch Per 24 hour)

Responses to this question varied between 2 —rtetpar day. Four fishers suggested a
range of 2 — 3 tonne per night (i.e. during darkresthese were night fishers), while three
fishers suggested 4 — 5 tonne per night. One fisblmented that they needed to catch a
full load of fish (i.e. 5 — 6 tonnes per day) imtdays in order to fill a truck to send to
Victoria.

Would this change if condition of scallop chang@d¥roved / Declined)

All fishers commented that a decline in scallopdibon would mean they would stop
fishing and either move to a new open area or fwaitondition to improve. An
improvement in condition appeared to have no bgahough was always welcome.

Would catch rate requirements change if the opea avas elsewhere? (Eddystone Pt/
Flinders Island)?

In general, if a fishing ground is relatively cldsean unloading port, they can afford to
catch less during the one trip (i.e. catches fraldyistone would be similar to White Rock).
This will change, however, when longer travel dises to fishing grounds are required (i.e.
Flinders Island). Seven respondents suggestedhinatvould need to catch a full load of
scallops (i.e. 10 — 15 tonne) over three daysay tvere working further from port. This
equates to approximately 3.5 — 5 tonnes per dhinfis One fisher commented they needed
a full load in 2 days.

4.7 The 2007 Banks Strait rolling opening experiersc

During 2007, a substantial region within Banks iBtkas opened to commercial harvesting
(Figure 4.6). This open area incorporated a bestallops, which was known to contain
some extremely dense aggregations. The justificdtipsuch a large opening was that
commercial fishing only occurs in the areas whiakéhundergone a survey and meet the
biological criteria and that the TSFA only gradyé&thpen/release” “Industry fishing zones”
as needed. This would require Industry-based sutaéy to be obtained from regions of the
open area where there was no current informatiailable. The Banks Strait region of the
fishery was opened to commercial fishing operatimmshe 8' July 2007 (note that the
season opened on thé™Bune within a region off Eddystone point).

The TSFA implemented a series of rolling openinghiw the Banks Strait open area.
These boundaries were in general based arounddfriastude within the open fishing
block, however, in some instances longitudinal lauies were also imposed. Although the
operation of rolling openings within the Banks &tragion were reported as being
effective, the landing of scallops during the 28@@son did not live up to expectations.
This was the consequence of:

* Poor scallop condition

* Excessive growth (oysters / barnacles) on scalefl s
* No export markets
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* Low beach price for product
* More remote location of the open area
» Adverse weather conditions within the open region
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Figure 4.6: Location of the 2007 open region within Banks &tihe region of the recently
implemented Commonwealth Marine Protected Aredéstified to the right.

4.8 Discussion

There was a high level of support for and satigfactith a rolling opening harvest strategy
when governed by the TSFA as an Industry codeasftiwe. The Industry rolling opening
harvest strategy implemented within the White Resgkon was credited with providing a
better quality scallop product and for maximisihg guantity of scallops taken from within
the open region. Industry implemented rolling opgrhoundaries and restrictions were
adhered to far better than previously implementggiment imposed legislative
boundaries. Furthermore, there was no need forrgovent monitoring of these boundaries
(i.e. VMS operators and police). Also the Industiljing opening harvest strategy greatly
reduced the time needed by management to completperational details of the scallop
season, as each rolling opening boundary changeatideed to be gazetted as public
notices. These latter factors will ultimately dexse the operational costs associated with
management.

An Industry rolling opening harvest strategy carubed to reduce the race to fish by
creating a slow start to a fishing season. Thisbmaachieved by limiting the area available
to fishing and / or restricting the fishable regtoriow scallop abundance regions. The
rolling opening strategy also gives vessel opesatoe option of staying in other fisheries
for a longer period of time, while still guarantegithat when they enter the scallop fishery,
the opening of a new subunit should guarantee gatzh rates. Such strategies are
essential if the legislative opening for the seasdno early and scallops are not in
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optimum condition, as a flood of poor quality sopB into the market place will greatly
reduce the beach price / returns to fishers. THiegmpening harvest strategy also reduces
the patchiness of fishing by confining the fishftegt to a relative small region of a scallop
bed. This in turn will minimise the chance of damag scallops within the entire scallop
bed and the potential risk of creating an anoxigrenment.

With respect to promoting a level of sustainabiiityd insuring annual continuity of supply
of scallops into the market place, an Industryimgliopening harvest strategy can operate as
an effective mechanism for spreading a known resoaf scallops over a greater number
of fishing seasons. This can be achieved througititig the area open to fishing during a
given year and encouraging fishers to continuarfgsivithin a rolling opening subunit at
relatively low catchrates (i.e. maximise catchesifian open region). This strategy
compares to historical harvest regimes, where #isé majority (if not all) of the available
fishing grounds are opened to fishing. Under segimnes, fishing vessels tended to move
rapidly through regions that contain dense aggiegsbf scallops to maximise catch rates
and returns. After this initial fishing period, liieg vessels will then move back to areas
that had contained the densest scallops, whichibystage would more than likely be in
poor health and often described as an anoxic emviemt containing dead and dying
“smelly” damaged fish.

A further potential advantage of an Industry ra@liopening harvest strategy is the
possibility of a partial harvest of a large indiwal scallop bed. Such a management
scenario would allow the remainder of the bed téisiesd during the following or future
fishing seasons. Such strategies may be a vitahaméem for assuring annual continuity of
supply during years with low harvesting potenfia.illustrate this concept, the White
Rock scallop bed may be capable of producing ia00 tonnes shell weight of scallops
(i.e. produced approximately 4,000 tonnes shelgtatain 2006 with limited fishing
opportunity within the SRA component of the be@e Jable 4.1). If this bed was the only
known significant region of scallops within the enian fishery, then several harvesting
options would be available. Firstly, Industry coalttept one season at a full TAC (i.e.
4,353 tonnes), which would then be followed by aimum one year fishery closure.
Conversely, they could instigate a rolling operstrgtegy that split the bed over two
fishing seasons (i.e. an annual TAC of approximye2¢b00 tonnes), or possibly even three
seasons (i.e. 1,700 tonnes TAC). There are sesttral benefits associated with spreading
a known adult stock over several fishing seasaonpatticular, the strategy will maintain a
dense aggregation of adult spawning biomass iwdter for a longer period of time, which
in turn will maximise the chances of a succesgfabing event occurring within the
fishery. Also, recent literature has suggesteddbate aggregations of adult spawning
stock is more advantageous for promoting recruitmempared with leaving areas of less
dense adult scallops (see Smith and Rago 2004j)eT$a risk that the longer the scallops
stay in the water the more they will die throughunal causes. However, in Tasmania
scallop beds commonly last at least 5 — 7 yearasdong as Industry monitoring follows
the history of known scallop beds this split bedtsigy may provide for a more continuous
market supply than taking a full bed at each opgnin

A rolling opening harvest strategy will also mingaithe impacts of commercial fishing
operations to small regions of scallop habitat.lsudishing strategy will have significant
benefits for the broader marine environment, asration-scallop habitat will not be
impacted. Furthermore, if the fished scallop halistaapable of recovering within the
scheduled closed period under a rotational hastestiegy, then the overall impacts of
scallop fishing will be minimal. This topic is fimer explored in Chapter 5.
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4.9 Conclusions

The Tasmanian scallop Industry has demonstratedk lsacapable of managing within-
season management strategies aimed at maximisngutlity and quantity of scallops
caught from a given area of scallops. Improvemargspossible but can be developed by
Industry in response to their own concerns. Thiepiotential and benefits of Industry

rolling openings, however, are yet to be realiZuth strategies also have the potential for
increasing the chance of an annual continuity ppsu It is possible that given limited
supply in some years, demand may see better pdofitsg seasons with low catches (i.e.
processors may be prepared to pay more moneyliimitad scallop supply).
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5. IMPACT OF INTENSIVE SHORT-TERM
COMMERCIAL SCALLOP (PECTEN FUMATUS)
DREDGE FISHING ON THE ASSOCIATED
EPIBENTHIC COMMUNITY.

5.1 Introduction

It is now well established that fishing activitignat involve mobile gear that interacts with
the benthos can have a physical impact upon theedesnd the biota that lives there (for
reviews see Jones 1992, Dayton et al,. 1995, Jgnaimd Kaiser 1998, Kaiset al. 2002).
Direct changes can result from the crushing ofvilldials or removal as bycatch, while the
partial excavation and damage of benthic organsamsattract mobile predators /
scavengers (Kaiser and Spencer 1996, Dagt@h 1995, Thrustet al. 1998). Further
changes may occur because of habitat modificafoisteéret al. 1996), changes in
sedimentation (Churchill 1989) or benthic algaldarction and nutrient cycling (Mayet

al. 1991). Scallop dredges, which are capable of patneg the substratum, are recognised
as being potentially one of the most damaging tyffdeenthic fishing gear (Thrus al,
1995, Currie and Parry, 1996, Coléeal, 1997, Hall-Spencer and Moore 2000).

In recent years, fisheries management strategiesihareasingly focused on techniques
that may alleviate both the effects of fishing ba target species and the impact on the
seabed (Colliet al. 1997, Kaiseet al. 2000, Murawsket al. 2000). For many marine
species, this can be achieved by means of rotattosed-area spatial harvesting. The
potential advantages of rotational closed-area gemant derive from: 1) increased
protection from fishing and consequent increaseshdhnce and mean size of exploited
species; (2) enhanced local reproductive poteatidltherefore increased likelihood of
larval export to the surrounding fishing groundsd é3) protection of associated benthic
communities and habitats (e.g. Waitdal. 2001; Gell and Roberts 2003; Halpern 2003;
Beukers-Stewawtt al. 2004). An effective strategy of rotational closéa management
will ultimately depend on the spatial distributioha species, its reproductive biology and
the rules and regulations that govern a specgiusiiy.

The relatively sedentary habit and patchy spatsfidution of most scallop species make
them ideal candidates for closed-area spatial neanagt systems and it is hardly
surprising that scallop fisheries worldwide are@asingly being managed with such
strategies. As examples, regions of the Georgek Baa scallopRlacopecten
magellanicusfishery were closed to fishing during 1994, withited, short-term harvests
occurring within some closed regions since 1998 [@arawskiet al, 2000; Myerset al,
2000; Stokesbury, 2002; Hart, 2003; Stokeslairgl, 2004); and since 2003, the
management of the Australian Commonwealth CentagsEStrait commercial scallop
(Pecten fumatydishery has required the closure of a minimurmiass of adult brood-
stock (see Haddoet al. 2006).

In more recent years it has been suggested tlodh@onal network of closures may be
beneficial for both target scallop species andotio@der benthic habitat (see Myetsal.
2000, Hart 2003, Smith and Rago 2004). An examptetational closed-area harvesting
comes from the New Zealand scalléfe¢ten novaeselandipeesource found within the
Golden Bay and Tasman Bay regions. These areasleavemanaged under a closed-area
rotational fishing and reseeding strategy since91(88e Marsden and Bull, 2006). The
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implementation of rotational closed-area spatialést strategies will restrict where fishing
vessels can operate, which in turn will alter fldghamics. Any shift in fishing patterns will
change the intensity of fishing within an open oegand the resulting impacts on the target
species and benthic habitat. The successful impitatien of rotational closed-area harvest
strategies will therefore rely on what level of imgpis caused by fishing and the impacted
habitat or species in question having recoveryithat fall within the time scale of any
temporal closures (Kaiset al. 2002).

The Tasmanian commercial scallépetten fumatydishery has been managed under a
rotational closed-area spatial management reginee 2003. A simplistic explanation of
the strategy is that only relatively small regiaignown scallop resource (generally <
30km x 30km blocks) are opened to commercial figldperations, and all remaining
regions of the fishery stay closed (see Hadetaal. 2006; Harringtoret al. 2007). Once a
region of the fishery has been harvested, it shrmarthin closed for at least three years (the
minimum time needed for scallops settle after fighand reach legal minimum size
requirements). The Tasmanian scallop fishing comipinave added an extra layer of
spatial complexity to this harvest model, in thenff an Industry rolling opening harvest
regime. Under this fisher driven strategy, scallepsels are restricted to fishing within a
subunit (3km x 3km subunits in 2006) of the alreanhall legislative open region. An
Industry code of practice ensures that fishers nemvahin opened subunits until catch-
rates are considered uneconomical, which is detearioy Industry representatives. Only
after this decision is made will a new sub-uniniede available to fishing.

Prior to 2003, Tasmanian scallop vessels had atcdks entire range of the fishery during
the open fishing season, and the fishery couldripacted on an annual basis, with the
exception of years when there was a fishery cloddueing the 2006 commercial scallop
season, the legislative rotational closed-aredmhastry rolling opening harvest strategies
re-defined traditional fishing patterns. Vesselsengow restricted to operating within a
3km by 3km area until catch-rates were considerstonomical. Although scallop fishers
suggested that the system of fishing experiencedg@006 led to areas being fished at
intensities far higher than traditionally experiedcimpacts were short-term, and the entire
legislative open region would be closed to fisharfiigr the 2006 season to allow recovery of
at least the scallop stocks. However, it was unknidwhe intensity of fishing and resulting
impact to the benthos would be detrimental to du®very of both the target species and
the benthic habitat. Furthermore, it was unknowntgnsive dredging within a portion of a
scallop bed (Industry rolling opening subunit) webnkgatively impact adjacent protected
regions (subunits). The success of rotational d@sea and rolling opening harvest
strategies, and the possibility of harvesting atividual scallop bed over two fishing
seasons (i.e. fish half the bed in one seasontengemainder the following season) relied
on determining the consequences of this stratefgluhg on scallop habitat.

This study aimed to 1) determine the impact ofrisiee but short-term dredge fishing
within commercial scallopRecten fumatyshabitat; and 2) determine the impact of
intensive but short-term dredge fishing on the reedit composition and water quality
found within commercial scallop habitat. Result i discussed in light of rotational
closed-area and Industry rolling opening harvestetjies.

5.2 Methods and Materials

5.2.1 Study site

The study was conducted within an 18 km by 6 kmdfestallops located between the
Tasmanian mainland and the island llle des Phofreésred to as the ‘White Rock scallop
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bed’ by fishers)[(1148.12E, 42.33S and 148.056E, 42.5%S — see Figure 5.1). Prior to
2006, the White Rock scallop bed had not been Bgeddor at least 22 years, and it was
assumed that the benthic communities found withénrégion were representative of a
relatively stable scallop habitat. The study incogted three sample locations, which will
be referred to as Stratum C, Stratum D and Str&RA. These sample sites were adjacent
portions of the White Rock scallop bed (see Figulg. Strata C and D overlayed parts of
the 361 square kilometre White Rock legislativeropegion and corresponded with two of
the eight Industry rolling opening subunits locatéthin this legislative open region (see
Figure 5.1). The third stratum, Stratum SRA, fathin the confines of a Shark Refuge
Area (SRA), which under Tasmanian government paliag to be protected from dredge
fishing. All study strata were known to containatetely homogenous sandy habitat, which
was dominated by commercial scallops (i.e. a spdikd covered all strata). The water
depth within all strata was relatively consistéalljng between 43.5 and 45.5 metres, and
all regions were believed to be similarly affecbyctides and swells.

5.2.2 Impact of commercial dredging on scallop hatat

This component of the study has been split intopaxds, which will be referred to as
experiment | and experiment Il. In experiment bhedore-after-control-impact (BACI) study
design was used to determine any changes to sd¢aluat resulting from intensive, short-
term commercial intensity scallop dredging. A bemesurvey (survey 1) was conducted
prior to fishing activities within all strata (C, &nd the SRA) between the™®lay and 19
June 2006. Between the™8une 2006 and early August 2006, strata C and i@ we
commercially fished by 25 scallop vessels of appnate 20 — 25 metres length. All vessels
used a single steel box dredge to conduct comnhéogva of 5 — 20 minutes duration. A
second survey (survey 2) was conducted on tRleARgjust 2006, after strata C and D had
been impacted by fishing but stratum SRA remaindhied, and as such could be used as
a control.

Within experiment I, the control stratum SRA wasuased to contain similar habitat to the
impacted strata. Subsequently, if the control SR&tsm was to be commercially fished,
changes to the benthic habitat similar to thosees! in strata C and D of experiment |
would be expected. Froni%September 2006 until mid October 2006 the corstiraltum

SRA was unexpectedly opened to commercial fishperations under a special agreement
between the Tasmanian government and Tasmanidostadustry. Experiment Il was
subsequently conducted to measure the impactotdmmercial dredging on the scallop
habitat found within stratum SRA. Before fishingskline survey data was collected during
survey 2 (see previous experiment). A third sumag conducted on the ®Dctober

2006, after the SRA had been impacted by the Tasmaallop fleet.
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Figure 5.1: Map of the study area showing its location withasimania (A); the location of the
2006 open region and location of the three studyestelative to this open area (B); and locatioins
each sample tow conducted during the three dradyeys and two water / sediment surveys (C).
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All surveys were conducted on board the scalldmritg vessel ‘Karmin’ using a typical
commercial box dredge with a width of 4.2m and naisiensions of 46 x 70mm. Five
sample locations were randomly selected within eachey strata and each sample
location was monitored during all three survey® (Bgyure 5.1). Sample tows were
approximately 5 minutes in duration and covereavbet 300 and 700 meters in length. All
sample tows were conducted on relatively calm @akin a north — south / south — north
direction. Upon completion of each sample tow,drexlge contents were sorted and all
macrofauna identified to the lowest identifiableda. Where the abundance of the dredge
contents was low all individual taxa were count&there abundances of the catch were
high a total count was estimated by counting alivilduals within a randomly selected sub-
sample (generally half the catch) and then scammts to 100%. To account for variations
in the exact tow distance of each sample tow,kalhdance estimates were standardised to
the relative number caught per 500 m sample togtlen

For data collected in both experiments | and gnsicant differences between the dredged
benthic assemblages caught during the differemegsrwere determined using analysis of
similarities (ANOSIM) and multidimensional scalif@DS) techniques (see Clarke and
Warwick 2001). The main species contributing to abhgerved changes were identified
using the SIMPER procedure (see Clarke and War@€K). Data was fourth root
transformed and used to generate a Bray-Curtisi&ityiMatrix. To further explore
changes in benthic community structure betweenessithe frequency of occurrence of
each dominate species found in the scallop bech@w many sample tows a species was
found in) was plotted against its mean abundanc&@@ meter sample tow. This analysis
was conducted separately for the impacted sitesamigol site in experiment I. Mean
abundances were natural log transformed to bagaalse patterns of observed change.

To generalise observations of the species fourltimihe White Rock scallop bed before
and after fishing, data from both experiments | Hwaere grouped as follows. Before
fishing, baseline data was represented by ben#i& abllected within strata C and D
during survey 1 and benthic data collected withm ‘tontrol’ SRA stratum during survey

2. After fishing, impacted data was representetdnthic data collected within strata C and
D during survey 2 and benthic data collected withe SRA stratum during the survey 3.
The average abundance per 500 m sample tow arficetieency of occurrence (i.e. number
of times they were caught across all samples) sa®ilated for each species before and
after fishing.

5.2.3 Water and sediment surveys

A BACI study design was used to determine the impamtensive but short-term
commercial dredge fishing on water quality and iseghit structure. Before fishing, samples
were collected within strata C, D and the SRA an1#" May 2006. A second set of
samples were collected on thé"Bugust 2006, after strata C and D had been impdnte
commercial dredge fishing, but stratum SRA remaimgiished (i.e. control site). Five
sample locations were randomly selected within eachey strata (see Figure 1).

Water samples were collected from three depthacit sample location: 3 — 5m (surface
water), 20 — 25 m (mid-water column) and within 8ters of the substrate (bottom water).
Samples were collected using a five litre Niskottlb@and depths were estimated using the
vessel depth sounder. Turbidity readings were taigem collection of each sample using a
Hach 2100P Turbidimeter. The remaining sample pontvas stored in sealed plastic
containers, refrigerated in complete darkness anckgsed within 48 hours of collection.
Total suspended solid content was determined tarifilg a measured portion of each
sample over a pre-weighed filter paper. The fiti@per was then dried and re-weighed, and
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total suspended solids determined as the differenaeight of the two filter paper
measures. Separate two-way ANOVAs were conducteglafch survey strata to test for any
significant changes in turbidity and suspendedis@adings, with survey and depth being
the fixed factors.

Sediment samples were collected using a standard/€¢an grab sampler from the same
sample locations as the water samples. Upon clfed representative portion of the
sample was transferred to a sealed storage contaidekept refrigerated in darkness until
processed. A portion of each sample was dried aighed. It was then wet sieved through
a graded series of sieves (4mm, 2mm, Immus0@5Q:m, 125um and 6@m), as per
standard laboratory techniques. The sediment exaon each sieve was dried and
reweighed, and totals determined as portions ofata¢ weight. The portion < 3n was
determined by calculation of the difference betwtninitial sample weight and the
combined weight of the retained fractions. To obs@mny changes in the sediment structure
of samples collected before and after fishing, datwe phi curves of the before and after
data were constructed for each sample location.

5.3 Results

5.3.1 Non-technical results summary

» Eight species were found to dominate the White Rsueitlop bed:
Commercial Scallops; New Zealand Screwshells aen #ssociated hermit
crabs; oysters; doughboy scallops; mussels; hematits; 11-arm seastars;
and sea urchins (identified in Table 5.1)

* Short-term intensive dredge fishing was found tange the White Rock
scallop community structure (Table 5.2). This igleaced by the fact that
the before and after fishing samples occur withifeent areas of the MDS
plots shown in Figures 5.2 and 5.5.

* The change in community structure before and &&kimg was the result of
a 40 — 80% decrease in the abundances of the kejesgfound within the
scallop bed. This is illustrated by the lower valaéter fishing in Table 5.1;
evidenced by lower abundances of species aftanfisttcurred in the after
fishing column in Table 5.1, and separation ofdfter fishing samples
from the pre-fishing samples Table 5.2; Figures 5.2).

» These changes were characterised by a 40 — 80%adecin the abundances
of the key species found within the scallop bed(@®.3 and lower values
after fishing in Table 5.3 and Figures 5.3 and.5.5)

* These species, however, were found in the same ewofilsample tows
both before and after fishing had occurred (Takle Bigures 5.3, 5.5).

* No species were completely removed as a consequémnuensive dredge
fishing.

» Although water quality samples suggested poorelitguadter fishing
(higher values in Figure 5.6), these changes wetreansidered to be
biologically significant, with water quality remaing very good after
fishing; Figure 5.6)

* The patrticle structure of sediments showed no patiechange as a
consequence of intensive dredge fishing. This watkeaced by the before
and after curves illustrated in figure 5.7 gengraing the same regardless
of sample time.

Page 72 FRDC Final Report, Project 2006/02



Facilitating Industry-Based Surveys

5.3.2 Impacts of commercial dredge fishing on beniticommunities

5.3.2.1 General Observations from the White Rock be

A total of 32 species were identified during theethsurveys conducted within the White
Rock scallops bed, with molluscs accounting forrapppnately 38% of these species (Table
5.1). Twenty-three species were identified bef@kifg, and 29 species after fishing had
occurred. The same eight species were found tordmthe benthic community structure,
in terms of abundance and frequency of occurrdrath, before and after fishing (see Table
5.1). Commercial scallops were found in high abmeda within all sample tows prior to
fishing. Screwshells, which were predominately gngstd occupied by hermit crabs, were
found in exceptionally high abundances within s@aeple tows but were absent in others.
Doughboy scallops, mussels, oysters, common urchirarm seastars and hermit crabs
were regularly found, but in relatively low abundas (Table 5.1). All other species were
recorded in low abundances and in fewer than halsample tows conducted (Table 5.1).

The abundances of the eight key species founceifthite Rock scallop bed decreased
after fishing had occurred (also see experimentllaresults), however, they were still
encountered as frequently after fishing (see Taldlg Three species observed before
fishing were not encountered after fishing (seeldahbl). These species were uncommon
within the survey region and found in less than sample tows. Nine species were only
encountered after fishing had occurred; with fishesounting for five of these species (see
Table 5.1).
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Table 5.1:List of species, average abundances per sample standard error (SE) and the number of sampls #aeh species was found (frequency) for the

sample dredge tows grouped into before and afteiny samples (see methods). Blanks indicate nwidhihls as being caught and the asterisk in tiensfic
name field identify the 8 species which dominatezldcallop bed.

Common Name Scientific Name Before Fishing  After Fishing Before fishing After fishing
Average + SE Average = SE frequency frequency
Molluscs
Commercial Scallop *Pecten fumatus 750 £ 123 228 £61 15 15
New Zealand Screwshell *Maoricolpus roseus 2774 £1093 428 + 258 7 3
Mud Oyster *Ostrea angasi 196 + 55 52 £13.78 12 15
Doughboy Scallop *Chlamys asperrimus 61 +14.17 18.82 £ 6.55 13 14
Mussel Mytilus edulis 31.16 £ 9.66 7.33+£3.31 11 9
New Holland Spindle Shell Fusinus novaehollandiae 3.26 £1.31 1.57 +£0.52 5 7
Triton Shell Charonia lampas 28815 1.07 £ 0.46 4 5
Razor clam Atrina tasmanica 0.76 £ 0.68 2 0
Cowrie Shell Cypraea hesitata 0.69 £0.69 1 0
Pale Octopus Octopus pallidus 0.55+0.55 0.84 £0.31 1 6
Tulip Shell Pleuroploca australasia 0.26 £0.26 0.14+£0.1 1 2
Whelk Penion maxima 0.82+0.82 0 1
Crustacears
Hermit Crab *Stigopagurus strigimanus 24,73 £13.43 6.54 £2.42 9 12
Spider Crab Leptomithrax gaimardii 0.91 £0.63 0.18 £0.13 2 2
Hairy Shore Crab Pilumnus tomentosus 0.11+£0.11 0 1
Hermit Crab Unidentified sp. 0.09 £0.09 0 1
Echinoderms
11-Arm Seastar *Coscinasterias muricata 17.99+6.1 6.93+2.2 9 9
Common Urchin *Heliocidaris erythrogramma 13.97 £5.22 443 +1.19 10 11
Bollinaster pectinatus 4.65+1.83 0.61 £0.37 6 3
Nectria ocellata 4.37+£1.99 1.61+0.68 5 7
Pencil Urchin Unidentified sp. 437 +1.76 1.71.123 5 3
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Common Name Scientific Name Before Fishing  Before Fishing Before fishing After fishing
Average + SE Average = SE frequency frequency
Fishes
Crested Flounder Lophonectes gallus 0.28 £0.28 0.57 £0.35 1 3
Lachet Lepidotrigla vanessa 0.11+0.11 0.27 £0.19 1 2
Common Guarnard Neosebastes scorpaenoides 0.6 £0.36 0 3
Tiger Flathead Neoplatycephalus richardsoni 0.33+£0.33 0 1
Common Stinkfish Foetorepus calauropomus 0.16 £0.16 0 1
Spotted Flounder Ammotretis lituratus 0.1+0.1 0 1
Shaws Cowfish Aracana aurita 0.04 £0.04 0 1
Rays
Tasmanian Numbfish Narcine tasmaniensis 0.09 £0.09 1 0
Banded Stingaree Urolophus cruciatus 0.06 £0.06 0.09 £0.09 1 1
Other Species
Pumpkin Sponge Unidentified sp. 0.05+£0.05 1.8302 1 4
Sea Cucumber Unidentified sp. 0.1+£0.1 0 1
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5.3.2.2 Experiment |

There was a significant difference in the bentlmmmunities collected during the two
surveys conducted during experiment | (ANOSIM: Glob= 0.305 = 0.001). Pair-wise
comparisons identified these differences to be éetwsurvey 1 (before fishing) and survey
2 (after fishing) data from stratum C (Table 5s2)rvey 1 data from stratum SRA and the
survey 2 data (after fishing) from both strata @ &n and survey 2 data from Stratum SRA
and survey 2 data (after fishing) from both st@tand D (Table 5.2). There was no
significant difference in the benthic communitiedlected within the non-impacted control
stratum SRA during the two surveys (Table 5.2).

Table 5.2:Results of the ANOSIM pair-wise comparisons fa enthic community data collected
during experiment |. The asterisks denote signifi€avalues.

R Statistic P value

Within Survey
Comparisons
Survey 1

Survey 1 Control Survey 1 C 0.296 0.056

Survey 1 Control Survey 1 D -0.004 0.421

Survey 1 C Survey 1 D -0.036 0.579
Survey 2
Survey 2 Control Survey 2 C 0.588 0.008
Survey 2 Control Survey 2 D 0.52 0.008
Survey 2 C Survey 2 D 0.3 0.024
Between Survey
Comparisons
Survey 1 Control Survey 2 Control -0.166 0.754
Survey 1 Control Survey 2 C 0.712 0.008
Survey 1 Control Survey 2 D 0.664 0.008
Survey 1 C Survey 2 Control 0.276 0.063
Survey 1 C Survey 2 C 0.304 0.008
Survey 1 C Survey 2 D 0.684 0.008
Survey 1 D Survey 2 Control -0.008 0.429
Survey 1 D Survey 2 C 0.228 0.063
Survey 1 D Survey 2 D 0.276 0.063

The two-dimensional MDS visual comparison of thath& assemblages collected within
each sample during the two surveys, identifiedreegd separation of the non-impacted
survey samples (i.e. survey 1 / before fishing @it strata C and D and survey 1 and 2
data from the control stratum SRA) (left of MDS @yeand the impacted survey samples
(i.e. survey 2 / after fishing data from stratar@ ®) (right of MDS area) (Figure 5.2). An
individual sample collected within Stratum D dursgyvey 1 (before fishing) was found to
occupy the same space as the after fishing besdiniples (Figure 5.2), and may account
for the non-significant result within the ANOSIMasistical comparison previously
described.
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Figure 5.2: MDS plot of the fourth root, Bray-Curtis similarityggansformed benthic community data
collected during experiment |. Each survey andatage identified as different symbols.

The statistical analysis and MDS identified diffezes in the benthic community structure
data collected during survey 1 (before fishing) andrey 2 (after fishing) within strata C
and D. These differences could be explained byceedse in the abundances of eight
species: commercial scallops, screwshells (hemalis), doughboy scallops, 11-arm
seastars, mussels, hermit crabs (not associatedevigwshells), urchins and oysters
(SIMPER analysis — Table 5.3 and Figure 5.3a). Aamces of these species were 72%,
100%, 78%, 84%, 79%, 79%, 77% and 77% lower aisérrfg had occurred, respectively
(see Figure 5.3a). These species, however, wérebsterved in the same number of
sample tows after fishing (Figure 5.3a). No cleattgrn of change was observed for the
survey 1 and survey 2 data collected within thetrabiinon-impacted) stratum SRA (Figure
5.3b).
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Table 5.3: SIMPER output for benthic community data collecisdoart of experiment | indicating
average abundance per 500m sample (mean abuid.Yarerage similarity/standard deviation

similarity) and cumulative percentage similaritytioé species responsible for approximately 50% of

the observed significant differences within theAssn survey ANOSIM pair-wise tests.

Species Survey 1 stratum Survey 2 ratio Cumulative %
SRA mean abund. stratum C similarity
Mean abund.
Screwshell (hermit crabs) 1060.7 0 0.8 11.99
11-arm seastar 38.34 0.32 2.43 23.78
Commercial scallop 1205.3 182.5 4.26 35.56
Oyster 27.86 109.61 1.05 46.2
Mussel 39.95 4.47 7.66 58.86
Survey 1 Survey 2 ratio Cumulative %
stratum SRA stratum D mean similarity
mean abund. abund.
Commercial scallop 1205.3 119.6 2.74 14.59
Screwshell (hermit crabs) 1060.7 0 0.79 26.46
11-arm seastar 38.34 3.91 1.26 34.66
Doughboy scallop 54.4 1.64 2.29 42.77
Mussel 39.95 1.77 1.38 50.27
Survey 1 stratum Survey 2 ratio Cumulative %
C stratum C mean similarity
mean abund. abund.
Screwshell (hermit crab) 3187.66 0 0.8 17.91
Hermit crab 56.38 8.45 1.33 27.21
Commercial scallop 653.59 182.51 2.03 35.64
Oyster 415.61 109.61 2.06 44.01
Doughboy scallop 97.53 24.35 1.56 50.69
Survey 1 stratum Survey 2 ratio Cumulative %
C stratum D mean similarity
mean abund. abund.
Screwshell (hermit crab) 3187.66 0 0.8 14.52
Oyster 415.61 23.11 2.76 26.95
Doughboy scallop 97.53 1.64 211 37.82
Commercial scallop 653.59 119.57 1.88 45.12
Mussel 16.85 1.77 1.44 54.41
Survey 1 stratum Survey 2 ratio Cumulative %
D stratum D mean similarity
mean abund. abund.
Screwshell (hermit crab) 2008.39 0 1.05 21.15
Commercial scallop 436.51 119.57 1.6 28.99
Mussel 17.63 1.77 14 36.83
11-arm seastar 18.91 3.91 1.18 43.66
Oyster 156.18 23.11 1.49 50.12
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Figure 5.3: The average abundance of species caught per 5@thpilestow against the frequency

of occurrence (number of sample tows found in)eiach of the key species found within the
impacted (A) and control location (B) during expegit I. Black represents before fishing
abundances and the grey the after fishing abundaNo#e — abundances for screwshells caught
within the impacted sites during the second suareynot represented as no individuals were caught.
For an indication of standard errors for each gze@fer to Table 5.2.
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5.3.2.3 Experiment Il

No significant difference in the benthic commurstellected during survey 2 (before
fishing) and survey 3 (after fishing) was obseriredxperiment 1l (ANOSIM: Global r =
0.084;P = 0.198). The two-dimensional MDS visual comparidaowever, did suggest a
separation of the datasets collected within theduwweys, with survey 2 (before fishing)
data falling to the top of the MDS area and su®ésfter fishing) data to the bottom of the
MDS area (Figure 5.4).

The separation of the data observed in the MDStiasonsequence of a decrease in the
abundances of commercial scallops, screwshellsnjherabs), doughboy scallops, 11-arm
seastars, mussels, hermit crabs and urchins aftend had occurred. The abundances of
these species were 67%, 59%, 55%, 42%, 75%, 38% Extdower after fishing,
respectively (see Figure 5.5). The abundance déoysvas found to increase after fishing
(see Figure 5.5). Also, screwshells, doughboy gpallhermit crabs, urchins and oysters
were present in a greater number of sample towsglaurvey 3 (after fishing) (Figure
5.5).

ASuney 2 - SRA Stress: 0.08
Suney 3 - SRA
After fishing
A

Before fishing

A

Figure 5.4: MDS plot of the fourth root, Bray-Curtis similarityggensformed benthic community data
collected as part of experiment Il.
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Figure 5.5: The average abundance of species caught per 5@tpiestow against the frequency
of occurrence (number of sample tows found injefach of the key species found within the SRA
stratum during experiment Il. Black represents k&fishing abundances and the grey the after
fishing abundances. For an indication of standemat&for each species refer to Table 2.

5.3.3 Impact of commercial fishing on water qualityand sediment structure

There were no significant interactions betweeneytime and sample depth for turbidity
and suspended solid readings within all surveyedastDepth was a significant term in the
model for the turbidity readings within the contr8RA stratum only (F = 3.68P,= 0.04),
with bottom samples having higher readings comptrelde middle samples. Significant
differences in turbidity and suspended solid regsliwere identified between the two
surveys within all strata, the only exception besngpended solid readings within stratum
D (Table 5.4). There was a general trend for higheaidity and suspended solid readings
during the second survey within both the impacteats C and D and control, non-
impacted stratum SRA (Figure 5.6).

There were no observable patterns in the differ®ncéhe cumulative sediment
compositions for samples collected during the tweays for both the impacted strata C
and D or the control, non-impacted stratum SRAhwibst before and after fishing data
overlaying each other (Figure 5.7).
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Table 5.4: Two-way ANOVA analysis results comparing turbidiind suspended solid readings
before and after fishing had occurred. The asterdgnote significar® values.

Survey strata F P
Turbidity
SRA 58.26 <0.001
C 57.81 <0.001
D 58.54 <0.001
Suspended solids .
SRA 19.66 <0.001
C 4.78 0.039
D 1.74 0.201
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Figure 5.6: Average turbidity (A) and suspended solid (B) measients + SE for samples collected
within each of the three survey strata before dteat fishing
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Figure 5.7: Phi curves for the SRA control, stratum C, andtatn D sediment sample
locations. Black solid line with filled points reggents before fishing samples. Dashed lines
and empty points represents corresponding samfi&diahing had occurred. The
horizontal dotted lines represent the 50% mark.
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5.4 Discussion

Intensive, short-term fishing associated with iiotal closed-area and Industry rolling
opening harvest strategies was found to alterttibetsire of scallop community. These
changes were characterised by a 40% to 80% dedretts=abundance of the dominate
species found within the study area. These domsyeies were in general observed in the
same number of sample tows before and after fidm@tgoccurred. No species were
completely removed as a consequence of intensivé-t#rm dredging. A number of

mobile species (predominately fish) were observdy after fishing, however, these
species most likely moved into the survey regiosdavenge on discarded and damaged
animals (see Ramsay al. 1998).

Water turbidity and suspended solid readings irsg@aignificantly within both the
impacted (strata C and D) and the control (streé®iRA) strata during the second sampling
period (i.e. after intensive short-term fishingsinata C and D). Readings collected during
both surveys, however, represented good watertgdiatimarine systems (i.e. all NTU
readings < 0.80 and all suspended solid measude3085 grams per litre). As such, the
magnitude of change observed during the secon@guvas not considered to be
biologically significant. The composition of sedintg within all strata showed no
observable pattern of change with intensive, stesrt+ dredging.

The short-term effects of benthic dredging and lireyare well documented, and
generalised as changes in the local abundancéaninal and epifaunal species, and the
temporary modification of habitat structure (foviews see Jones 1992; Dayteinal. 1995,
Jennings and Kaiser 1998). As an example, CurdePamry (1999) reported a 20-30%
decrease of infauna and the flattening of volcak®+hounds and depressions during their
study looking at the impact of scallop dredgingddiferent soft substrates within Port
Phillip Bay, Australia. Furthermore, Collet al. (2000) conducted a meta-analysis of 39
published fishing impact studies to show that themediate (short-term) effects of fishing
were characterised by an average 46% decrease iat#h number of individuals within
disturbed regions. Other short-term effects of bierdredging include changes to sediment
grain size distribution or characteristics, susgehidad and the magnitude of sediment
transport processes (Reimann and Hoffmann 199kdhilet al. 1998). Stokesbury and
Harris (2006) found significant differences in sadnt composition of samples collected
before and after short-term fishing within closedions of the Georges Bank sea scallop
(Placopecten magellanicpfishery. However, changes were also observedmibntrol,
non-impacted regions, and the authors concludedithiéed short-term fishing alters the
epibenthic community and sediment composition fleasthe natural dynamic
environmental conditions of Georges Bank (Stokeshnd Harris 2006). The overall
degree of change in habitat structure and sediotemrtacteristic will be dependent on a
number of factors, including sediment type, intgnand frequency of disturbance regime
and the occurrence of natural disturbance everultié@t al. 2000, Kaiseet al, 2002).

The repeated long-term (i.e. year after year ing)aftects of fishing on benthic habitat are
generally more severe, and characterised by aistbfnthic community structure from
communities dominated by species with relativefgéaadult body size towards dominance
by high abundances of small-bodied organisms (dgset al, 2001; Kaiseet al, 2000;
Kaiser and Spencer, 1996; Watling and Norse, 19688|eet al. 2000). Furthermore,
continuation of fishing within a disturbed regioiilwreate a permanently altered
community structure dominated by relatively shorédl species that are adapted to regular
disturbance events.
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Given that the White Rock scallop bed had not bestved for a minimum 22 years prior to
the 2006 scallop season, it would be reasonatdesome that the benthic habitat and
species composition found within this habitat wegsresentative of an undisturbed scallop
community for this region. This undisturbed scalt@bitat was dominated by commercial
scallops, and other relatively fast growing andrsheed molluscs and crustaceans. Such
habitat remained relatively stable within the cohtnon-impacted stratum SRA during the
two surveys conducted during experiment |, desptensive fishing occurring within very
close proximity (1500 meters) of some sample tows. Within the imgzhsttes, all species
found before fishing were observed at the samaifeqy after fishing had occurred, but in
lower abundances. Subsequently, the observed chémbpenthic community structure was
most likely the consequence of short-term fishirgguibance, and not related to any
repeated long-term fishing impacts or natural disince events.

Future closed-area rotational harvest regimes rsayc@nsider the partial opening of a
scallop bed during a fishing season. Such a hastegegy may have many benefits, and
ultimately help eliminate the boom and bust natirecallop fisheries. The strategy will
allow a known resource of scallops to be spread aggeater period of time. This may be
particularly relevant if the Total Allowable Cat€RAC) for a season can be taken from a
portion of a scallop bed. The strategy may alsmmathe conservation of high abundance
areas of adult spawning scallops within regiona ti§hery, which may ultimately promote
recruitment events at the scale of a fishery (seghSand Rago 2004).

Rotational closed-area harvest regimes allow tione@dcovery or restoration of fished
benthic habitat, and the ultimate success of strekegies (including Industry rolling
openings) will rely on impacted habitat having neexy times that fall within the time scale
of any temporal closures (Kaisetral. 2002). It has been suggested that benthic
communities adapted to living in sandy substragdikely to be less affected by the
physical impact of fishing gear relative to othgrds of seabed (i.e. gravely, sandshell
seabeds or mud) (Watling and Norse 1998, Hall 1B8&eret al. 2002). Subsequently,
sandy habitats that are subject to regular natlisadirbance events may be capable of rapid
recovery from short-term fishing events. Co#teal, (2000) suggested that benthic
communities associated with sandy sediments alea@becover within 100 days of
disturbance. However, sandy sediment habitats cftetain one or two longer-lived and
therefore vulnerable species (Kaiserl. 2002). For example, the majority of the benthos
within the intertidal zone of the Wadeen Sea recedyérom dredging within 6 months,

with the exception of the large bivalivya arenarig which remained depleted for at least 2
years after being impacted (Beukema 1995).

A rotational closed-area harvest strategy thatiregscallops within an open area to be
fished to uneconomical abundances and the subsegjosare of this open region (i.e.
Tasmanian fishery example) will have a minimum xeey time equivalent to that needed
for settlement and growth to harvestable size eftéinget species. Hart (2003) looked at
yield- and biomass-per-recruit analysis for rotadildfisheries to show that an ideal rotation
of 6 years should be applied to the Atlantic sedleg (Placopecten magellanicuDuring
the course of the present study, a major scalloitenent event was observed within the
fished region approximately 2 months after fishstgpped within the White Rock region
(unpub. data). Assuming they survive, these scalap take at least 3 years to reach the
legal minimum size of 90mm (see McLoughlin 1994dHanet al. 2006). Subsequently,
the minimum rotation time within the Tasmanian éshwould be three years. However,
given that markets prefer scallops > 100 mm shaihdter, a longer rotation may be
required (i.e. 4 — 6 years). Future research wilednine whether the scallop habitat found
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within the White Rock region can recover to prétfigy community structure within the
minimum rotational period of three years.

5.5 Conclusions

In conclusion, the epibenthic community and habiighin the White Rock scallop bed did
not appear to be irreversibly effected by the isitgrof limited short-term fishing
experienced during 2006. In fact, scallops wereenlegl to recruit back into the system
within a very short period of timé&J2 months). Subsequently, rotational closed-aréa an
Industry rolling opening harvest strategies, wipocbmote intensive but short term fishing,
may minimise the impacts of fishing on the marieathic environment. Such strategies,
however, must ensure that only scallop habitapened to commercial fishing operations
and that the time period of rotation is suitabletfee recovery of impacted benthic habitat.
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6. INDUSTRY-BASED SURVEY REPORTS: 2005 TO 2008

6.1 Introduction

During the course of this project (FRDC 2005/02AFI have produced and distributed a
number of reports that depict the results of Ingubtised surveys in a format suited to the
Tasmanian Industry and management requirementseTieports provide information
about the location of survey sample tows, the abooe of scallops caught during these
sample tows and a representation of the lengtluénecy distribution of scallops from
different survey regions. Subsequently, the infdromaprovided in survey reports has
proven crucial for the management of the Tasmastatiop fishery, with almost all
important management decisions being based orr frsflected information.

The ultimate aim of this chapter is to provide filenat under which Industry-based survey
data has been presented to Industry and managametd highlight the key management
outcomes that have occurred as a consequence iofdth@ation and advice provided
within survey reports. During the period coveredhwse surveys and reports the survey
formats and protocols evolved and the managemeaheofasmanian scallop fishery
became dependent upon the information that theseysiprovide.

6.2 2005 Industry-based survey summary report (se®ppendix 11.3)

6.2.1 Overview

This report described the results of surveys cotedliduring the 2005 commercial scallop
season. Survey strategies ranged from one or tegeigeexploring within data poor regions
of the fishery (i.e. Northwest Tasmania) to a hyghiganised and structured survey that
incorporated 10 Industry vessels working in unig@@anks Strait / East Flinders).

6.2.2 Key management outcomes

The information collected during surveys conduatadng 2005 (see appendix 11.3) had
several major consequences for the managementpendtmn of the Tasmanian scallop
fishery.

1. Industry survey information collected near Eddyst®oint (Eddystone Point to
Scamander section of report) resulted in the ogeoira region near fishing locality
block 4H3P at the start of the 2005 fishing season.

2. Industry survey information collected near the @asl(Eddystone Point to Scamander
section of report) led to the opening of this regituring the 2005 season.

3. Information collected within Marion Bay led to tbpening of this region to
commercial operations during 2005.

4. The high abundances of predominately undersizéopsalocated within Banks Strait
resulted in this region being designated a ClaSksed-area. Such closures prohibit
any access or transit by active scallop vessetss ilformation also provided the basis
for suggested changes to the South-East Commoridaline Protected Areas,
proposed in 2006. Without this information, a laagel valuable part of the Tasmanian
scallop fishery would have been closed forever.
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5. Evidence of a natural scallop die-off event of tam@wn scallop beds to the south east
of Babel Island (East Flinders section of repat) o several major management
decisions:

* The region near Babel Island was opened to comaidisining operations, as
these scallops fulfilled the 2 major spawnings nganaent rule criteria, despite
the population structure of scallops violating #84 discard (<20% of scallops
may be < 90mm shell diameter) rate management rule.

* The legal minimum size for scallops within this npegion was reduced from
90 mm shell diameter to 80 mm shell diameter.

* The total allowable catch for the 2005 season waased with the extra catch
only to be taken from the Babel Island region.

6.3 Industry Survey data — June to December 2005 fpendix 11.4)

6.3.1 Overview

This report had considerable overlap with the imfation presented in the previous section
(Appendix 11.3), with the only new information peesed being for the White Rock region.

6.3.2 Key management outcomes

1. The results of the survey conducted within the WRibck area of the fishery
led to the opening of this region of the fishergtmnmercial fishing during the
2006 scallop season.

6.4 August 2006 survey update (Appendix 11.5)

6.4.1 Overview

This report presented the results of Industry-basedeys conducted within the Eddystone
Point and Banks Strait regions of the fishery. AHar scientific survey was conducted
within the White Rock region, but is not shownlie treport.

6.4.2 Key management outcomes

1. The information from the White Rock survey work {sown in report) led to
a delay in the opening of the 2006 season and adebhdustry rolling opening
strategy within this open area (see Chapter 5).

6.5 August / September 2006 survey results (Appendll1.6)

6.5.1 Overview

This report presented the results of a survey cobeduduring August and September 2006.
The survey was conducted between Eddystone PainEaendly Beaches. The ultimate
aim of the survey was to identify regions that ddot opened for commercial fishing for
the latter part of the 2006 season.

6.5.2 Key management outcomes
1. Opening of the Long Point region to commercial leating
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6.6 2006 Industry survey summary (Appendix 11.7)

6.6.1 Overview

This report provided an overview of all Industrysbd survey data collected during 2006,
and summarised the information presented in sexiiohand 7.5 of this chapter.

6.7 June 2007 survey update (Appendix 11.8)

6.7.1 Overview

This report provided information from Industry-bdsairveys conducted within the two key
candidate regions for the 2007 season. The infeomatas ultimately provided to allow
the scallop FAC to make more informed decisionsuaibiee 2007 season.

6.7.2 Key management outcomes

1. Opening of a fishing block in the vicinity of Eddgae Point.
2. Opening of the Banks Strait region to commercigtifig operations.

6.8 2007 Industry-based survey summary (Appendix 19)

6.8.1 Overview

This report provided an overview of all Industrysbd surveys conducted throughout the
2007 season. The general conclusion from thesegsiwas that prospects for future
harvests (2008 / 2009) were minimal.

6.9 TAFI background paper to FAC (Appendix 11.10)

6.9.1 Overview

This paper discussed issues concerning a propaseasen of the 2007 scallop season
from the 2% December, to the end of February 2008. Also disetisvere strategies for

conducting Industry-based surveys during futuresjaacluding the possibility of out of
season surveys.

6.10 Pre-season report 2008 (Appendix 11.11)

6.10.1 Overview

This report provided the most up-to-date knowledigavailable stocks within the
Tasmanian fishery prior to the 2008 season. Thergénonclusion of the report was that
further pre-season surveys were essential for @88 8eason planning.

6.10.2 Key management outcomes

1. Results led to the formulation of a pre-seasonshgtbased survey plan that
aimed at obtaining suitable information for makdegisions concerning fishery
openings during 2008.

6.11 Pre-season survey report 2008 (Appendix 11.12)

6.11.1 Overview

This report provided the results of the pre-seasmneys conducted during May and June
2008.
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6.11.2 Key management outcomes
1. Results led to two regions being designated aaldairegions for opening, with
the aim of providing a small season (i.e. providetimuity of supply).
2. There was extensive discussion amongst the FAC menalbbout the specific
operation of the 2008 season. This issue was \e tesolved at the time of
writing.
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7. BENEFITS AND PLANNED OUTCOMES

The principle outcome of this project has beeraith@ption and incorporation of the
Industry-based survey data collection strategy tinéospatial management framework of
the Tasmanian scallop fishery. As of 2008, thekepagement requirements of Industry-
based surveys have been incorporated into theri@shigcallop) rules and are also
including within the key management policy docunsdot the fishery. The closure of the
Commonwealth scallop fishery by the Minister fosti@ries for much of the time period of
this project made it difficult to implement the rstry-based survey strategy within this
fishery. However, the concept of Industry-basedeys and the greater flexibility that such
surveys will require were documented and incorgatatto the Harvest strategy for the
Bass Strait Central Zone Scallop Fishery, which eamspleted by the CSIRO in late 2007
with assistance by TAFI scallop researchers. Th@ithent also incorporated a change in
harvest strategy from a most open, little closeatiapstrategy to one almost identical to the
Tasmanian spatial management model. It is hopedathadly flexible survey approach, as
utilised in the Tasmanian fishery, will be adoptathin the Commonwealth fishery with its
re-opening.

Within the Tasmanian scallop fishery, the informatcollected during Industry-based
surveys has been fundamental for the operatiorwagida making process, with all
decisions within the fishery now being based ohdrscollected data. This has benefited
Industry and management in many ways. In particthar costs of management (i.e. fisher
levies) do not have to incorporate the extremeiy lwosts of fishery scale scientific
surveys. In turn, Industry, research and manageo@mnobbtain and have access to fishery
scale information for the management decision ntpgiocess.

All sectors involved with the Tasmanian fishery damed to incorporate technologies

into the data collection process. Today, electrom@suring boards, GPS devices and depth
loggers on the dredge are standard survey equipi@entey participants are familiar with
their operation. Such devices have greatly imprdatiecamount of data that can be

collected per survey day (value for money) and owpd the accuracy and perceived
credibility of Industry collected survey data. Irstiy has a vision to expand the use of
technology in the survey process (see 8. Furthgeldbpments)

The Tasmanian commercial scallop fishery has takeimcreasing level of responsibility
for the organisation and implementation of the Biditbased survey process within the
Tasmanian scallop fishery. By the conclusion of fimoject, the TSFA had taken the role of
selecting survey participants and the basic orgéinis and planning of surveys. This
ownership of the Industry-based survey processrta®d the Tasmanian scallop fishery
closer to a full co-management approach, and $eem$FA take control and ownership of
otherwise traditional management operated harveshamisms. Of particular note, the
Tasmanian scallop Industry fully own the organmabf the fine scale rolling opening
harvest mechanism that operates within the legisl@ipen area. Such strategies have
ultimately maximised the quality and quantity obguct taken from a known scallop
resource, which in turn has maximised economiamstto fishers. The full economic
benefits have yet to be completely realised, bisthioped that further growth within the
TSFA will lead to greater co-management of the Tarsan scallop fishery and a realisation
by the TSFA that economic return to fishers dogsiecessarily rely on high catches /
TAC'’s during each fishing year. It is hoped thattsownership of management processes
will be incorporated into the Commonwealth fishace re-opened.
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8. FURTHER DEVELOPMENT

It is hoped that the survey strategies devisedaasop this project and the improved
Industry participation in the management proceashhs stemmed from such survey
strategies will lead to the development of a co-ag@ment harvest strategy for the
Tasmanian scallop fishery. A continuation of thaurigy shown by the Tasmanian scallop
Industry, and their ability to build on their withseason rolling opening harvesting strategy
will hopefully convince all stakeholders of the 8§ ability to take on such

responsibility. An evolution of the Industry-basadvey process will be to continue to
incorporate electronic data collection mechanigms the survey process. There is a vision
for a fully electronic data collection and sharsygtem, which will incorporate electronic
measuring devices / GPS technology and the uprigh&f survey data in near real-time
over a secure web-based, user friendly databasesa¢o such information will aid the
Industry rolling opening strategy, especially iétsystem is capable of identifying where
individual vessels are located. Once achieved witie Tasmanian fishery, the next task
would be to integrate the Industry-based survegguiare within the Commonwealth
fishery.

From a research perspective, the next step istterhanderstand the population structure of
scallops within the SE fisheries (all scallop jditsions) and determine some of the large
scale (across current jurisdictions) and fine saithin fishing regions or even beds —i.e.
potential for self-seeding) recruitment proces$és. ability to promote recruitment of
scallops is the final link in providing a continigand sustainable management regime for
scallops. Also, the determination of scallop popaoiastructure provides the best possible
approach to resolving the OCS arrangements, whaek been a topic of discussion for at
least the last decade. These research objectivesden incorporated within the FRDC
project “Establishing fine-scale Industry basedigpaanagement and harvest strategies
for the commercial scallop fishery in south eassttalia (FRDC 2008/022), which started
on the 1 July 2008.

9. CONCLUSIONS

This project has developed a generalised, credégiene of Industry observations that form
the basis of the information required to manageadially structured fishery. A formal and
operational system of Industry-based surveys has benstructed, which allows the simple
yet workable organisation of Industry-based presgeand within-season surveys. The
information collected during such surveys has dabyincorporated into the management
decision making process of the Tasmanian scal&b@fy. The overall Industry-based
survey structure and system has been includedmtitiei Tasmanian scallop fishery rules
and policies that govern the Tasmanian scallogfishThe information collected during
surveys is presented at management decision mékimgs (FAC’s) for discussion, and
ultimately allows all management planning and witbéason operational decision making
to occur. Similarly, the Industry-based surveytsigg has been incorporated within the
recently completed harvest strategy for the BasstSIentral Zone Scallop Fishery. The
management agency for this fishery, the Austrdfisheries Management Authority, also
plan to fully incorporate the Tasmanian Industrgdxhsurvey model into the within-season
management protocols for their fishery.

Any effective strategy of Industry-based surveystie operable under the rules and
policy that governs a fishery. The Industry-basedey process must be transparent and
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participatory. The managers responsible for a fisheust have the ability to be flexible
and adaptive in their management approach andoihiy 40 use Research Quota Unit
Allocations or other similar incentives to condsatveys. Without such management,
fishers may not be supportive of the Industry-basesdey process and / or will distance
themselves from the data collection requiremenitslly, technologies that simplify the
collection of survey data and improve data accueany credibility must be incorporated
into the Industry-based survey design whereveripless

Within the Tasmanian scallop fishery, a systemeoks protocols is used to organise and

implement Industry-based surveys. This system felkswvs:

1. Determination of clear and concise survey aimsdatd collection requirements by all

fishery stakeholders.

2) Determination of the type of survey to condittese can be divided into three broad
categories: a) Pre-seasons surveys; b) within seagoeys; and c) out of season
surveys.

3) A transparent and expedient process for selgstinvey participants.

4) A flexible mechanism for allowing surveys todmnducted within closed-areas and
closed seasons.

5) Development of a specific survey design, equigmequirements, education and
training requirements.

6) Conduct the survey under agreed design anegyrat

7) Analysis, presentation and archiving of indudtaged survey data.

Industry-based surveys have ultimately improvedisti/’s participation in the
management decision making process. This has draajesater sense of ownership by
Industry towards the Tasmanian scallop fisheryciiin turn has resulted in the Tasmanian
Scallop Fishermen’s Association (TSFA) taking ovetgw of much of the Industry-based
survey design and organisational requirementshEurtore, the TSFA have implemented
harvest strategies that have attempted to maxitnesquality and quantity of scallops
harvested from within an open area. The Industsetiaolling opening strategy first
implemented during the 2006 season in White Rockfeand to greatly improve the
quality of scallops harvested, and has been ceditdn maximising the number of scallops
harvested from the open region. Industry suppeorséich a strategy was high, and future
developments of the strategy will further maxintise quality and quantity of scallop
harvested from within the Tasmanian fishery.

The impacts of intensive short term dredge fistafigrt on scallops, scallop habitat and the
broader marine environment are relatively unknoWre impacts of fishing associated with
detailed rotational closed-area spatial managearhindustry within-season rolling
opening regimes within the White Rock scallop besterxcharacterised by a 40% to 80%
decrease in the abundance of the dominate specied fvithin the study area, however, no
species were fully removed and the dominant speases observed in the same number of
sample tows before and after fishing had occumedbiologically significant differences in
water turbidity and suspended solid readings wbsekved. The composition of sediments
within control and impacted strata showed no olagevpattern of change. Ongoing work
will determine whether the time for recovery ortegation of the fished benthic habitat falls
within the time scale of any temporal closuredoiind to be the case, then rotational
closed-area and Industry rolling opening harvesteties, which promote intensive but
short term fishing, may minimise the impacts ofiiigg on the marine benthic environment.

This project, combined with the results of the patng FRDC scallop project (2003/017),
has resulted in a clear vision for the future o§88&trait scallops. It is hoped that all
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scallops within the SE of Australia can be managsder a rotational closed-area spatial
management regime, which sees the majority of thdable fishing grounds closed to
fishing, and only relatively small areas of knoviocks being opened. The rotation interval
will allow the recovery of the target species, kzd, and the broader habitat that is
impacted. The information needed to make decistonserning openings and closures will
be collected by Industry during Industry-based sysv Scallop Fishermen’s Associations
will be responsible for much of the planning andaorisation of these surveys, with some
direction provided by research and management,ngdkie system a co-management
approach. A fully automated electronic system aédallection is visualised, and would
incorporate a web-based data sharing and monitecongponent. The specific spatial
harvest regimes implemented will incorporate sgia®that maximise and / or promote the
chances of successful recruitment within the figh@fith the inclusion of results from
FRDC 2008/022, it is hoped that a greater leveiro$on in the management and research
within the current three scallop jurisdictions (fresiia, Commonwealth and Victoria) can
be achieved by a revision and if necessary alterige current OCS arrangements for the
fishery. If successful, this would allow synchratien of harvesting strategies, and a far
greater chance of annual continuity of supply m@rkets. For example, should there be a
good supply of large scallops within the Commonweashery during a given fishing
period, the Tasmanian / Victorian fisheries collthmot to fish or to take only a low catch
to coincide with this period. It must also be amkfedge that during some years only a low
TAC may be possible from all the current fishenygdictions combined.

If this vision can be realised, there could bea pessibility of a continuous and
sustainable supply of scallops from the SE Austraticallop resource. Within Tasmania
the scallop Industry members have demonstratedttbgtare capable of adopting
responsibility for important aspects of the manageinof the resource which they harvest.
Such arrangements benefit all participants, esjyedaring years of high catch rates and
sufficient scallop stocks to ensure the full sqaklpiota may be taken. However, even with
a detailed spatial management regime, scallop staeknaturally variable and relatively
poor years can occur when none of the three comaheallop jurisdictions will do well.
Cooperative behaviour under such difficult condisidoecomes more difficult to achieve,
simply because the risk of financial loss to induals appears greater.. Therefore, even
though this system in Tasmania is well establiskédrts need to be maintained to ensure
that the fundamentals of its operation are reirgdrand continue into the future.
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11. APPENDICES

Appendix 11.1: Intellectual Property
There are no intellectual property issues reldintis project.

Appendix 11.2: List of Staff
Mr. Julian Harrington — Junior Research Fellow

Assoc. Prof. Malcolm Haddon — Principal Investigato
Dr. Jayson Semmens — Co-investigator
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Appendix 11.3: June — Sept. 2005 Industry-based susy data report

Dear Fisher / Processor,

The scallop research team at TAFI thought we weaké this
opportunity to not only provide you with the datarh the most
recent Industry surveys, but also thank you forryouolvement
and contributions to the surveys conducted ovefa$te6 months.
Firstly, however, we would like to apologise foettielay in
providing this information. As some of you may lveaae, Julian
has recently been in hospital, and has consequspeiyt the last 4
weeks recovering. However, he has now returnedgmffice and
will be continuing with the scallop work!

The Industry-based surveys conducted this seasanldeen very
successful in providing information about the smallesource
around the coast of Tasmania. This type of dapévistal in the
decision making process of the Tasmanian scaltbyefy, and will
hopefully guide the fishery to a long-term susthleaharvest.

Find below information relating to the Industry-bdssurveys
conducted this season. It needs to be emphasiagethéncircles on
the maps represent abundances of scallops, outhber of
scallops caught per 5 minute tow. In other wordshecircle
represents an approximate catch rate for a 40Grbgtd metre
(dredge width) sample tow. In no way do these ahnod circles
represent the area that scallops were found ovethérmore,
length frequency plots provide information for taaallops that
were measured only, i.e. length frequencies havée®n weighted
with respect to total catches.

This information has been distributed to all pessaho have participated in Industry
based surveys, and FAC members. Feel free toluigtrio any other interested parties.

Furthermore, feel free to contact Malcolm HadddhZ87 279), Jayson Semmens (62 277
275) or Julian Harrington (62 277 201) regardingitiformation presented within this
document.

Happy fishing to you all
Scallop Research Team

TAFI - MRL
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Northwest Tasmania

Scallops per 5 min tow
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Figure 1: Location of sample shots and abundance of scatlapght in the Northwest of
Tasmania, 2005.

Survey Results:

Virtually no scallops were caught within the suredyegion to the northwest
of Tasmania. In fact, only two sample tows conduttetthe south east of
Three Hummock Island had very low abundances (<t@llops per 5 minute
tow) of scallops recorded in the catch.

Future Harvesting Potential:

Given the results of the resent survey, there ishaot-term fishery potential
within this region.
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Northeast Tasmania / West Flinders
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Figure 2: Location of sample shots and abundance of scatlapght in the Northeast of
Tasmania / West of Flinders Island, 2005; and lerdtequency analysis of scallops
caught around Ringarooma and Anderson Bays (bgttothand west of Flinders Island
(top plot). The vertical line on the length freqagmplots indicates the legal size limit for
commercial scallops.

Survey Results:

An extensive area within the Ringarooma / AndeiBay region was found to
contain scallops, with some individual sample t@astaining greater than
500 scallops per five minutes dredging (Figure®dr box on the map).
However, this region would best be described asattering’ of scallops,
with areas containing high abundances of scall@gsgowithin close
proximity to areas containing no / very low abunckisof scallops (Figure 2).
There was a high discard rate (79%) for those guslioat were caught and
measured within this region (Figure 2, bottom langéquency plot).
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Only one small area to the west of Flinders Islgamlith of Prime Seal Island)
was found to contain higher abundances of scallbips.vast majority of
scallops measured in this region were well belosvi¢igal size limit, with a
discard rate of 99.4% (Figure 2). All remaining\@y tows within this region
contained very low abundances of scallops.

Future Harvesting Potential:

The high discard rate of scallops measured withth Boeas suggests no
harvesting potential within the next 12 to 24 mantdowever, this is highly
dependent on growth rates and condition of scallafign this region. Future
monitoring of this area will provide this informet.

Banks Strait

and the length-frequency analysis of scallops ceiaglall data combined within this
region. The vertical on the length-frequency phaticates the legal size limit for

commercial scallops.

Survey Results:

Figure 3: Location 6f 'sample shots and abundance of scatlapght in Banks Strait, 2005;

Several fishers have spoken about the ‘sand banitse Banks Strait region,
and how they would fish for scallops within theunhs of the sand hills.
Results of resent work conducted within this regiuld suggest that the
‘sand banks’ are beginning to refill with scalladser being fished down

during the 1980’s. Within some troughs, very higlcb-rates of scallops

were recorded (approximately 5000 per 108)0tdowever, the scallop
catches within this area did vary from tow to téwr example, sample tows
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containing high abundances of predominately undedsscallops have been
recorded within close proximity (100’s meters) cdas containing high
abundances of predominately legal size scallopghh turn have been
recorded within close proximity of sample tows @ning very few, or no
scallops. The overall results from Banks Strait sktiban extensive area of
predominately undersize scallops (discard rate.8%b (Figure 3).

Future Harvesting Potential:

Fishers have suggested that the scallops foundwiitts region require a
further 12 to 24 months growth before the majaoitgcallops reach a suitable
harvesting size.
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East Flinders
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Figure 4: Location of sample shots and abundance of scatlapght to the east of Flinders
Island, 2005; and the length-frequency analysigsefscallops caught in tas stratum 3 (top
plot) and Tas stratum 2 (middle plot). The bottemgth-frequency plot indicates the size
structure of recently dead scallops shells (predately clappers) caught within Tasmania
stratum 2. The vertical line on all length-frequgptots indicates the legal size limit for
commercial scallops.
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Survey Results:

The surveyed region to the east of Cape Barrendgi&so referred to as the
Pot Boil) was found to contain virtually no scakpphe only exception being
a small, very dense area of scallops within deejpéer well east of Cape
Barren Island.

An extensive search within the known scallop bad Stratum 2’ indicated a
major die-back of scallops. Although the onsethid tlie-back was apparent
within the outer, eastern fringes of the bed duargyrvey conducted in
March (three months prior to this survey), the ptipn of live to newly dead
shell has not only increased dramatically, but afg@ad throughout the entire
bed. A comparison of the length frequency plotbvef scallops (Figure 4,
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middle plot) and recently dead shell (clappersjFe 4, bottom plot)
indicates that all cohorts within the bed area gymot just the larger, older
scallops. The size structure of live scallops shothatiTas Stratum 2 was
predominately undersize at the time of survey, aitliscard rate of
approximately 44.9% (Figure 4).

Although the scallop bed ‘tas stratum 3’, southed&abel Island, was also
found to contain newly dead scallop shell, the prtpn of live to dead
scallops was substantially lower compared to thandl in ‘tas stratum 2’
Consequently, high abundances of live scallops@Xer 5 minute tow)
were found over a large area (Figure 4). Lengthueacy data indicated that
most scallops were greater than 90mm in diameién,approximately 22%
being below the legal size limit (discard rate). Tlast majority of scallops
within this region were out of condition, and hawldl, watery roes.

Future Harvesting Potential:

Given the availability of large scallops elsewhetthin the Tasmanian
fishery, 20% discard rate policy, 90mm legal sim@tlof scallops, and
current market requirements, the scallop bedsdaolctat the east of Flinders
Island (Tas stratum 2 and Tas stratum 3) were utdaitar harvest prior to
the 2005 season. Advice from fishers during theesuperiod suggested that
if scallops within the Babel bed were to improve oondition, they should
reach 70 to 80 per kg, and therefore market requarngs. Given the die-back
observed within both beds, it was advised thastatlops to the east of
Flinders Island should be made available to comialeiishing during 2005,
regardless of current observed discard rates.

At the time of writing this report, observationghin the Babel bed indicated

that scallops had dramatically improved conditiamd that catch-rates of
export quality scallops were very high.
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Eddystone Point to Scamander

Figure 5: Location of sample shots and abundance of scatlapght from Georges Rocks
to Scamander, 2005. The length frequency plot atd&the size structure of scallops from
the St. Helens Island region. The vertical linglga plot indicates the legal size limit for
commercial scallops.

Survey Results:

Survey data collected from The Gardens / GeorgekRegion are now
redundant given the commercial fishing operatiorkiwthese regions
during the 2005 season.

Although a pre-season survey of the Eddystone Boaitop bed (fishing
locality block 4H3P) identified good abundanceprddominately legal sized
scallops (approximately 4% trashing rate), comnagéfshing operations
within this region identified high numbers of unsiee scallops
(predominately in the 60 — 70 mm range, howevellsmabers of 20-30mm
scallops were also recorded). The bed was substyetrsed to fishing.
Further sampling of this bed is required to detamihe extent of any
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recruitment, and viability of this bed for openidigring the 2006 open season.
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Generally low abundances of legal sized scallopsénd rate 2%) were
caught south of St. Helens Point / Scamander rediéigure 5), however,
some sample tows did have high catch rates (1000-@6r 5 minute tow).

Future Harvesting Potential:

Unless high abundances of residual scallops remdire Gardens / Binalong
scallop bed, this area will require time for futueeruitment and subsequent

recovery.

Several fishers have suggested that the abundahseallops within the St.
Helens Island region were too low to support a cenaml fishery.

Further survey work is required within the Eddystétoint scallop bed to
determine the size structure of scallops presedteatent of undersize

scallops within the bed.
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Figure 6: Location of sample shots and abundance of scalapght Nth of Long Point to
sth of Bicheno, 2005. The length frequency plotidate the size structure of scallops from
each corresponding area on the map. The vertiges lbn these plots indicate the legal size

limit for commercial scallops.
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Survey Results:

Reasonably extensive areas containing 250 — 1G0@gs per 5 minute tow
were found within the Long Point / Bicheno regiomg(ie 6). These scallops
have survived the 2004 commercial season, and pvedominately legal
size, with discard rates below 5% (Figure 6).

Future Harvesting Potential:
This region was open to commercial fishing at theetof writing this report.
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Figure 7: Location of sample shots and abundance of scailtoptarion and North Bays,
2005; and the length-frequency plot for all datmbmed. The vertical line on the plot
indicate the legal size limit for commercial scplo

Survey Results:

Small areas within the Marion Bay / North Bay regiavere found to contain
abundances of scallops above 500 per 5 minuteRaure 7). All remaining
survey areas contained very low abundances, ocallmps. Relative to the
size and abundance of scallops found within aneels as the Gardens and
Eddystone Point, the overall numbers of scallopkiwiMarion Bay were not
considered to be very high.
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Future Harvesting Potential:
At the time of writing this report, Marion Bay wapen to commercial

fishing.
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Appendix 11.4: 2005 Industry-based survey data sumany report

Current knowledge of the
Tasmanian Scallop Resource

Industry Survey Data
June 2005 to December 2005

Julian Harrington, Malcolm Haddon, Jayson Semmens

University of Tasmania

A Tasmanian Aquaculture
& Fisheries Institute

' University of Tasmania

N i Australian Government
;2

59X Fisheries Research and Development Corporation

Australian Fisheries Management Authority
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Introduction

This report presents all Industry survey data ct#ié from June 2005 to December 2005. The
Industry surveys conducted during this time havenleintly organised and implemented by
TAFI and Tasmanian DPIWE, as part of the FRDC fuhpi®ject ‘Facilitating Industry Self-
Management for Spatially Managed Stocks: A Scallage Study’ (FRDC 2005/027). The data
collected during these surveys have not only irsgd&nowledge of the scallop stocks available
within Tasmanian waters, but have also allowed swaportant management decisions to be
implemented.

Figure 1 provides an overview of all sample towsdiacted within Tasmanian waters since June
2005. It should be obvious that the use of Industryurvey within Tasmanian waters has greatly
increased our knowledge of scallops stocks, atmahcosts to fishers, management and research.
The following sections of this report will providgeater detail of the sample tows conducted,
amount of scallops caught, and length frequendyibligion (size structure) of scallops caught
within different survey regions around the coasta$mania. Unlike previous reports, the amount
of scallops caught will be presented as the totedunt in kg's of scallops caught for each sample
tow identified (where data is provided). It mustrizeed that this does not take into account the
time of the sample tow (length of tow), howevertplof the length of each tow are provided.

Finally, the authors of this report would like tahk the skippers and crew of all vessels that have
participated in Industry surveys from June to Deoen?005 (in alphabetical order): Anita, Brid
Venture, Brid Voyager, Christa Leanne, EJ Fairk@;min, Petuna, Soluna, Suncoaster I, Tara
Lyn and Waubs Bay. This report is compiled from lin#ustry sample tows that you conducted
(Figure 1).
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Overview
| Commonwealth
L2
Tasmania o7 (¢

50 0 50 100 Kilometers A
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Figure 1: Industry survey tows, which have been conductddimirasmanian waters from June 2005 to
December 2005. Industry tows conducted within Comwealth waters during this time are also illustlate

to the north east of Flinders Island (near thaaidentified).
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North West Coast
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Figure 2a: The location of the Industry survey tows conduakxhg the North West coast during Ju

July 2005.
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Figure 2b: The amount of scallops caught, as total kg's oliges, for each Industry survey tow identified

in Figure 2a. In conclusion, no commercial scalitgrks were identified along the North West coast.
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West Flinders / Northeast Coast

Flinders
Island

20 0 20 40 Kilometers A

N

Figure 3a: The location of the Industry survey tows condudféekt of Flinders Island and along the
Northeast coast during June and July 2005. Majofitpws were 5 minutes duration.
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Figure 3b: The amount of scallops caught, as total kg's oliges, for each Industry survey tow identified
in Figure 3a. Note: some sample tows had no tatahcrecorded, so therefore do not give a catéimats.
Scallops to the west of Flinders Island were pradately undersize (99% < 90mm), with most being in
the 60 — 70 mm range. See Figure 4 for size digiah of other scallops (Anderson Bay / Waterhouse
Island scallops).
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Figure 4: Size distribution (length frequency plot) of soak caught north of Anderson Bay / Waterhouse
Island region. Discard rate = 85%. Numbers areesicl the entire catch.
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East Flinders (Pot Boil and Babel Beds)
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Figure 5a: The location of the Industry survey tows condudfadt of Flinders Island (Pot Boil and Babel

Beds) during July 2005. Data is for 10 participgtiessels. Most sample tows were 5 minutes duration
Some tows were > 10 minutes.
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Figure 5b: The amount of scallops caught, as total kg's ofigos, for each Industry survey tow identified
in Figure 5a. Note: some sample tows had no tatahcrecorded, so therefore do not give a catéimats.

Tas 2 and Tas 3

The data presented in figure 5b resulted in seveaalagement decisions.

1) open the area near Tas 2 and Tas 3 to comméstiglg;

2) put in place an exemption order to decreaséehal Minimum Size from 90 mm to 80 mm (within this
region only);

3) increase the TAC, and;

4) extend the scallop season. These managemergeshasere due to the observed die-off of scallops
within this region.

Without the data collected by Industry, these manznt decisions would not have been possible. As a
result of commercial fishing operations, these da¢ano longer applicable to the area, and as sach,
length frequency data will be presented for the2taad tas 3 regions. Minimal scallops were caught
elsewhere. Further exploration of the one dense @irecallops is required to determine the extéahy
bed that may / may not be there.
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Banks Strait
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Figure 6a: The location of the Industry survey tows conduatétiin Banks Strait during June, July and
December 2005. Data is for 11 participating vesseds 3 surveys. Most tows were 5 minutes or less i
duration. Some tows were > 10 minutes.
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arke Island

Bank§ Strait

“ I+« 7w /| Total scallops
;P j;;#;/’ caugoht (KQ)
. 1-30kg
<o e 30-60kg
3 ’g @ 60-120kg
: @ 120-210kg
‘;b, @ 210-390kg
Eddystone Poin D

0 <] 12 Kilometers ZNX

Figure 6b: The amount of scallops caught, as total kg's oliges, for each Industry survey tow identified
in Figure 6a. Note: some sample tows had no tatahcrecorded, so therefore do not give a catéimats.
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Figure 7a: Banks Strait scallop size distribution (Lengthgirency plot). Discard rate = 51%. Note that
very low numbers of scallops measuring 28mm weuglebbut are not visible on the plot.
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Figure 7b: Eddystone Point scallop size distribution (Lenfgguency plot). Discard rate = 3%.
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Figure 8: Size distribution for scallops caught from St. ¢ted Point to Friendly Beaches (see figure 9a and
9b). Discard rate = 3%. NB all but two of the saenfows had very low discard rates. NB The two sampl
tows with high discard rates (17% and 27%) had i@mycatches of scallops.
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St. Helens Point to Friendly Beaches

%St. Helens Island

6 0 8 12 Kilometers A
e = = N

Figure 9a: The location of the Industry survey tows condudted St. Helens Point to Friendly Beaches
during July 2005. Data is for 2 participating vésseMost tows were 5 minutes duration. Some towsew
> 10 minutes.
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Figure 9b: The amount of scallops caught, as total kg's ofigos, for each Industry survey tow identified
in Figure 8a. Note: some sample tows had no tatahcrecorded, so therefore do not give a catéimats.

FRDC Final Report, Project 2005/027 Paze 1



Facilitating Industry-Based Surveys

White Rock
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Figure 10a: The location of the Industry survey tows conductedr White Rock during October 2005.
Data is for 3 participating vessels. Most towsevE® — 15 minutes duration.

Page 128 FRDC Final Report, Project 2085/0



Facilitating Industry-Based Surveys

Total scall
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Figure 10b: The amount of scallops caught, as total kg's ofiges, for each Industry survey tow
identified in Figure 10a. Note: some sample tows matotal catch recorded, so therefore do not give
catch estimate. Most tows were 10 — 15 minutestidur.a
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Figure 11: Size distribution for scallops caught and measuaest White Rock, as illustrated in Figure
11a. Discard rate = 7%. NB data presented in fbisgpe for measured scallops only. Data has nen be
scaled to actual catches.
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Marion Bay / North Bay

MariaAsland
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Figure 11a: The location of the Industry survey tows condudteilarion and North Bays during July
2005. Most tows were 5 minutes duration.
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Figure 11b: The amount of scallops caught, as total kg's oflges, for each Industry survey tow
identified in Figure 11a. Note: some sample towd matotal catch recorded, so therefore do not give
catch estimate.

As a result of commercial fishing operations witMarion Bay during the 2005 season, the data

presented in figures 11b are no longer applicabtee area, and as such, no length frequency
data will be presented.
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Appendix 11.5: August 2006 survey update

2006 Industry Survey Data — Update
August 2006

A Tasmanian Aquaculture , 2
. . . S
& Fisheries Institute iz
£ Fisheries Research and Development Corporation

University of Tasmania
Australian Fisheries Management Authority

5 Australian Government

INTRODUCTION

This report presents Industry data collected dulralgistry surveys
conducted prior to and during the 2006 Tasmanialtopceeason. The
Industry surveys conducted during this time hawenljeintly organised by
TAFI and the Tasmanian DPIW, as part of the FRDC dainoroject
“Facilitating Industry Self-Management for Spatydilanaged Stocks: A
Scallop Case Study (FRDC 2005/027). We would likéheank the skippers
and crew of participating vessels for their effantslata collection during
surveys. Without the data collected by you, deosiconcerning the
Tasmanian scallop fishery could not be made.

EDDYSTONE POINT — July 2006
Scallop Abundance

The most recent data from the Eddystone Point regasobtained during a
survey conducted by three vessels on tHeXfly 2006. Figure 1 illustrates
the location of all sample tows conducted durirgghrvey; while Figure 2
identifies the abundance of scallop caught dufiregé tows (standardised
as kg of scallops per 5 minute sample tow). Thedsghbundances of
scallops were located within the northeast regidirshing locality block
4H3P, but higher abundances were also recordedghout the eastern
regions of the survey area (Figure 2). Lower casiths were recorded from
the sample tows that overlapped areas that wdrediduring the 2003
Tasmanian scallop season (Figure 3). Data from garv@enducted within
this region during June 2006 suggest that scalbop@ance may have
decline within these western areas of the survgiyneover the last few

FRDC Final Report, Project 2005/027 Page 1



Facilitating Industry-Based Surveys

weeks (see new datapoints in Figure 4), howeal tiycles, time of day,
prevailing swell conditions and different vesseksyrhave contributed to
these apparent differences.

Scallop Size

In general, the scallops caught within the Eddysteaint region were of
legal size (>90 mm) (Figure 5a). Sample tows frbosé areas within the
dashed circle identified in Figure 4 are from a bédcallops located within
deeper water (80m). This bed of scallops was i@hitored in 2003, and
are believed to be very slow growing scallops. I8palwithin this region
are predominately undersize (see Figure 5b). Gieffireported almost no
scallops from this region were legal size.

Scallop Condition

Information from the participating fishers and pFssors was varied. The
fisher who conducted the majority of sample towthimithe high scallop
abundance region (northeast / east) suggesteddhliips were in good
health, and scallop meat and roe condition was gdodever, there was a
level of concern for the health of scallops cadgim lower abundance
survey regions. High abundances of dead scall@pifelrs) and scallop in
exceptionally poor condition were reported from samegions, but with
more healthy scallops in better condition beingrega from nearby areas.
These reports were confirmed by processors, whatexpthat catches
contained a mixture of good and poor quality sgaldamples of both
good and poor condition scallops have been sahet&ish Health Unit
Laboratories for analysis.

Summary

It appears that some regions of the Eddystone Bethtare in poor health,
however, there are extensive areas containingdbghdances of good
conditioned scallops, which are predominately galesize (>90 mm)

(Figure 5a). Given that Eddystone Point has fishea more tradition
manner in the past (i.e. can work up the bottons) ioped that a reasonable
amount of good quality scallop can be harvesteah footh the good, and
potentially the poorer regions during 2006.
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Figure 1. Location of sample tows conducted by three padiing vessels

on the 28 July 2006.
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Figure 2: Abundance of scallops caught within each sample tow
Abundances are kg of scallops per 5 min sample tow.
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Figure 3: Location of sample tows and abundance of scallapghtt per
sample tow (kg scallops per 5 min tow) with VMSal#dr the 2003
Tasmanian scallop fishery overlaid. The darker theaee, the greater the

fishing effort.
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Figure 4: Location of and abundance of scallops for sampie tmonducted
prior to the 2006 Tasmanian scallop season. Arrodigate location of new

sample tows.
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Figure 5a: Size distribution of scallops caught from EddsystBoet
during the July 2006 survey. Scallop sizes werdairthroughout the
survey region, with the exception of the deepeewatea (see 5b).
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Figure 5b: Size distribution of scallops caught from the deepater region
of Eddystone Point (circled area of Figure 4) dutimg July 2006 survey.
Scallops within this region were predominately usde.
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BANKS STRAIT — July 2006

The observation of poor conditioned scallops fromeoegions of
Eddystone Point resulted in participants of the Etbthessurvey requesting
approval to check the health of scallops withinkhewn Banks Strait
region (Class 1 Closed Zone — Figure 6). The thretcpgting vessels
were subsequently granted approval to survey wititerBanks Strait Class
1 Closed Zone. Unfortunately, difficulties in commnzation with
participants and adverse weather conditions méahbhnly one vessel
conducted a detailed search within this region.

Scallop Abundance

In general, abundances of scallops located witterBanks Strait region
were low, with only three sample tows containinghar scallop abundances
(Figure 7). However, sample tows containing loworscallops were found
to correspond to areas identified during the 2@0%ey as containing low
abundances of scallops or no scallops (Figure & believed that the
sandhills within the Banks Strait region provideierse array of depths
and habitats for scallops to inhabit, and that $anmple tows conducted
within reasonably close proximity to each other roagtain large
differences in scallop abundance. Scallops appédaredve grown since the
2005 survey, with 16% discard rate being observedhie scallops caught
during the survey (Figure 9).

Scallop Condition

Two sample tows from a small area within the soutlmegion of the survey
area were found to contain high abundances ofograliell. Scallops within
the northern and north western regions were reglgrte good health and
condition.

Summary
Although high abundances of scallops were not é&xtatithin the surveyed
regions, the health of the majority of scallopsevlesed was reported as

being good. A more detailed survey with a greatenioer of fishers is
proposed for later this season, when the fisheryasito Eddystone Point.
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Figure 6: Location of the Banks Strait Class 1 Closed Zonatikad to the
Eddystone Point survey region.
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Figure 7: Abundance of scallops caught during survey towslaoted

within Banks Strait during July 2006.
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Figure 9: Length frequency of scallops caught within the BaBksit
region.

OTHER SURVEYED AREAS

Several vessels opportunistically surveyed aloeg\tbrth Coast (Northeast
coast) during transit to the White Rock open regioata showed some
scallops within this region, however, further mdegailed surveys area
required.

Two vessels also surveyed south of Marion Bay ankinvihe Storm Bay /
Bruny Island region. No scallops were reported fthese regions.
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Appendix 11.6: August / September 2006 survey ressl

East Coast Survey
4 vessels
30 August — 1September

Figure 1 shows the locations of all sample towsdaoted during the survey
and Figure 2 shows an overview of the abundancesatiops caught
during these survey tows.

Although relatively high abundances of scallopsenaaught within some
regions within Eddystone Point (Figure 3), conditiwas generally reported
as being very poor.

Low abundances of scallops were caught within theofAs Bay / Binalong
Bay regions, however, these was some evidenceemfraitment event, with
low numbers of very small scallops being caughgiiFe 4). Relatively high
abundances of undersize scallops were caught witeper water east of
Ansons / Eddystone Point (Figures 3, 4 and 5).srhall scallops east of
Eddystone Point are known to be older than 3 yddrs o

Low catches of scallops were recorded of ScamamikeFaendly Beaches
(Figures 6 and 8). Generally low abundances ofgealwvere caught off
Long Point / Bicheno, although they were on avemagsstantially higher
than off Scamander and Friendly Beaches (Figurel@\ever, condition
and size of these scallops were reported as b&t®jlent. This area may
provide commercial catches of scallops if the renngi TAC (after White
Rock has been fished) is relatively low.
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Figure 1: Location of sample tows conducted during the Audust
September 2006 survey.
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Figure 2: Overview of scallop abundances (as Kg scallop stahsed to a

5 minute sample tow) caught during the August t&aper 2006 east coast
survey.
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Figure 3: Location of sample tows,

scallops caught and sizetsire of

scallops caught within the Eddystone Point regiomnduthe August /

September survey.
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Figure 5: Scallop size structure, derived from scallops mesbwithin the
deeper water sample tows east of Eddystone PAmsdns Bay and
extrapolated to the entire scallops caught (seaer€&6 and 7).

FRDC Final Report, Project 2005/027 Page 1



Facilitating Industry-Based Surveys

Est. Kg Scallops
per 5 min tow

. 0
] 01 = 30
All Data - Scamander
350 1
300 - M o
S 250 A
3
8 200
2 150 1
E 100
=z
50 4
0 +m T T
o <t o o [ee] [{e} < N o [ce) ©o < N o
< [Te) © ~ ~ 5] [} o — — N (32} < n
— — — — — — —
Maximum Diameter
3 6 Kilometers A
— ] N

Figure 6: Location of sample tows, scallops caught and drzetsire of

scallops caught within the Scamander region, Sou8t. Helens Point.
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Figure 8: Location and abundance of scallops caught peinbiten
standardised sample tow within the Friendly Beachg®n, south of
Bicheno.
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Appendix 11.7: 2006 Industry survey summary

2006 Industry Survey Summary
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General Introduction

Throughout the 2006 Tasmanian scallop season aewwohindustry surveys have been conducted. The
ultimate aim of these surveys was (is) to provittuktry, Management and Research with information
of scallop stock status over the spatial rangé®fltasmanian scallop fishery. In conjunction wité t
TAFI run FRDC project: “Facilitating Industry Sdiflanagement for Spatially Managed Stocks: A
Scallop Case Study”, a number of mechanisms foldmenting and conducting Industry survey
strategies were trialled and compared througho06 20hese have included structured ‘scientific’
surveys aimed at answering specific questions; siouetured Industry run surveys; as well as more
flexible survey arrangements, that ultimately fetticipants to determine where the specific @i

of survey tows (but within the jurisdiction of issilipermits). Surveys have utilised several boats
working in unison as well as individual boats. Treport provides an overview of the data collected
during all Industry surveys conducted during 2006.

2006 Industry Survey Summary

The location of the Industry survey tows conduardhe east coast and around Flinders Island, nvithi
Tasmanian waters, during the 2006 Tasmanian scsdlapon are shown in Figure 1 and 2; and more
specific details of each survey conducted are sumsstiin Table 1.

Table 1: Summary information of all Industry surveys conautcturing 2006.

Survey Location Survey Date | Total survey Vessels Tows Research
days Conducted Quota

White Rock 30 May 2006 2 1 24 Yes

(Including 8 tows

in SRA)

White Rock 19 June 2006 1 1 19 Yes

NE + Eddystone May /June | NA 3 20 Opportunistic
2006

Maria Island — 25" July 1 1 32 Yes

Storm Bay

Sthn Tasmania 26/%a@uly |1 1 35 Yes

Eddystone and 25" /26" July | 5 3 85 Yes

Banks Strait

East Flinders B August 2 2 74 Yes

White Rock 2% August 1 1 25 Yes

East Coast 30" August to | 10 4 300 Yes

(Friendly Beaches | 1°' Sept.

— Eddystone Pt.

West Flinders 12/13" 2 1 60 Yes
September

East Flinders 1%/ 16" 2 1 52 Yes
September

TOTALS 726 27 DAYS
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Figure 1: Location of all Industry survey sample tows cortddaduring 2006 within northern regions
of Tasmanian (including around Flinders Island).
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Figure 2: Location of all Industry survey sample tows cortddaduring 2006 within southern regions
of Tasmanian.
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2006 Industry Survey Data

The following sections provide a more detailed act®f the survey tows and catches from surveys
conducted during 2006.

North / Northeast (including Flinders Island)

A number of opportunistic and Research Quota afioaaurveys / survey tows were conducted within
the northeast region (including around Flinderarid). Although only a limited number of sample tows
were conducted along the NE coast (see Figuretd)simgested a possible bed of undersize scallops
may exist within the vicinity of Tenth Island, norvf Stony Head (labelled on Figure 1a). A more
detailed opportunistic survey within this regionymcur late in 2006.

Three vessels conducted Industry survey tows witthenvicinity of Flinders Island (see overview in
Figure 1). The abundances of scallops caught fopes tows conducted both west and east of Flinders
Island were relatively low (Figure 3). Scallops ghauto the west of Flinders Island were predomigate
undersize (Figure 4); while on the east side ofddrs scallops were found to be legal size (Figlre

In summary, no commercial quantities of legal cdensize scallops were identified in the regions
surveyed.
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Figure 3: Location of sample tows and abundances of scatlapght within sample tows conducted west (left) aast (right) of Flinders Island during
2006.
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Figure 4: Size structure of scallops caught east (top)
and west (bottom) of Flinders Island.

East Coast (including Banks Strait)

A limited number of Industry survey tows were cocigdal within the Banks Strait Class 1
Closed Zone during late July 2006 (Figure 1). lRermajority of sample tows conducted,
low catches were recorded; however, these towsatidverlap known regions of high
scallop abundance. Several sample tows did cohtginabundances of scallops, which
were reported as being healthy and in good comdiidarge amount of growth
(barnacles) was found to occur on the shells ofessoallops caught within this region.
There is the potential for an opportunistic surwéthin the Banks Strait region near the
end of the 2006 season, in early preparation ®R2007 season.

Surveys conducted during June / July 2006 idedtifigh abundances of scallops within
the region that was fished during 2003 (FigurehB)yever, scallops were reported as
being in exceptionally poor condition during botingeys. Much lower abundances of
scallops were identified during the most recenveyiconducted in late August / early
September 2006 (Figure 6 vs Figure 5). The contimaport of poor scallop condition
suggests these scallop may have died / be undegrgaimajor die-off. Relatively high
abundances of predominately undersize scallops fearel in deep water (40 — 45
Fathom) from east of Eddystone Point to east ofxhmdens (Figures 6 to 8). These
deeper water scallops east of Eddystone Point h@&e monitored since 2003, and as
such are known to be > 3 years old, but very sloowing.

With the exception of these deeper water scallegm)op abundance within the Ansons
Bay / Gardens / Binalong Bay regions was foundetdolw (Figure 7). However, some
smaller scallops (approximately 40mm) were locatétin the Ansons Bay region,
suggesting a potential recruitment event withis #ivea (data from August / September
survey).

Scallop abundances were generally low within theesged regions east of Scamander

(Figure 9), Long Point / Bicheno (Figure 10) antéRdly Beaches (Figure 11) regions.
However, condition of scallops within the Long Raiegion was reported as excellent.
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Figure 5: Catch rates of all scallops caught during suneyslucted during June / July
2006 within the Eddystone Point region.
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Figure 6: Location of sample tows, scallops caught and stizecture of scallops caught
within the Eddystone Point region during the AuguSeptember survey.

FRDC Final Report, Project 2005/027

Page 1




Facilitating Industry-Base Surveys

o

LR

F +¥§
%t. Helens
Point

Number Caught

Est. Kg Scallops

= [ n N

a1 o a o a

o o o o o
L

]

32
40
48
56 1
4
2
0
8
6

All Data - Ansons Bay

6
7
8
8
9
104
112
120
128
136 3

Maximum Diameter

per 5 min tow

120 - 180

Deeper water —
see Fig 9.

Number Caught

0 2 4 Kilometers J
e = e ——|

250 1

200

150 4

100

50 -

All Data - Binalong Bay

32
40
48
56
6
7
8
8
9

104

112

120

128

136

Maximum Diameter

Figure 7: Location of sample tows, scallops caught and stizecture of the scallops
caught within the Ansons / Binalong Bay regions.
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caught (see Figures 6 and 7).
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Figure 9: Location of sample tows, scallops caught and stizecture of scallops caught
within the Scamander region, South of St. HelenstPo
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Figure 10: Location of sample tows and scallops caught withenLong Point survey
region.
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Figure 11 Location and abundance of scallops caught peinbitenstandardised sample
tow within the Friendly Beaches region, south afti&ino.

White Rock

Several surveys were conducted within the WhitekRegion. Two structured pre-season
surveys collected detailed bycatch data from thé&&\Rock open region and Shark
Refuge Area (SRA) prior to fishing operations. Tdearveys also provided information
on scallop condition, which led to the two weekagah opening the season, and opening
on the 28 June 2006.

A post-commercial fishing survey was conducted ugist 2006, after all regions within
the White Rock open area had been fished BUT poitihhe opening of the SRA. This
survey aimed at monitoring the effects of fishimgleenthic animals, including scallops,
and used the SRA pre-fishing data as a baseliretlae was not affected by fishing.

An observer was on board for all surveys, andithgdd number of survey sample tows
conducted within the SRA were completed undertgbeecmit conditions.
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South / South East Tasmania Surveys

Two vessels conducted sample tows within the S&uffrn Tasmanian regions. Low
abundances of pre-dominantly legal size scallope waught east of Maria Island and

within Marion Bay (Figure 12). No scallops weredted within Storm Bay (Figure 12) or
between Recherche and Adventure Bay, with only@pprately 20 scallops being
caught in two sample tows in the northern regidnsdventure Bay.

No commercial quantities of scallops or indicatodra recruitment event were identified

within these survey regions.

<
~o7 N
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&
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., g Scallops per

5 min tow
+ +0
» 0.1-15
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Figure 12: Location of sample tows conducted during the Aug$eptember 2006

survey.
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Summary

The Industry surveys conducted during 2006 haversal/extensive regions of
the Tasmanian fishery.
Data collected during 2005 and 2006 suggest thak88&trait is the main
prospect for the 2007 season.
More Industry surveys (data) required within saleggions:
= Banks Strait
= Waterhouse Island / Ringarooma
= Tenth Island
Also need to monitor all regions for any signs oéeruitment event.
Surveys will continue during 2007. For more infotioa contact:

Julian Harrington
TAFI — MRL

(03) 62 277 201
0429 178592
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Appendix 11.8: June 2007 survey update

2007 Industry Surveys — Preliminary
update

Tasmanian Aquaculture ; *
& Fisheries Institute 3 K Australian Government
£ TFisheries Research and Development Corporation

e e
University of Tasmania ~ ~ #
Australian Fisheries Management Authority

This report provides a brief preliminary updaterdbrmation obtained
during an Industry survey conducted by two vessélsin the region of
Banks Strait from June 14 17" 2007. The main aim of the report is to
provide information allowing for more informed dsicin making during the
up-coming Scallop FAC meeting (to be held on th® Ashe 2007).

(e

o 0 5 10 Kilometers

N

Location of survey tows conducted within the BaBksit Class 1 Closed Zone from the
14" — 17" June. Sample tows conducted by another Industsel®n the 8 June 2007
are also shown.
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Abundances of scallops caught during the June B@DIKs Strait surveys. Abundances
are standardised to KG of scallops caught per bitmisample tow.
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Location of both the June 2007 sample tow abunddatze and the July 2005 Industry
survey data collected by 9 Industry vessels. Nbmaximum caught per 5 minute
survey tow during the 2005 survey was 600 kg. Lamgeunts of scallop shell, oyster and

screw shells were recorded during both surveys.
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Location of zones used to analyse scallop measuntetia¢a. See length frequencies
below.

SE Banks

O ¥ 0O N © O < 0 o O
© ©O© O N~ I~ O 0 o o o

100
104
108
112
116
120
124
128

Diameter

Size structure of scallops caught within the Soa#ttEegion of Banks Strait (for the tows
illustrated). Discard rate (i.e. scallops < 90miandeéter) = 3.5%.
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illustrated). Vast majority of scallops were > 90mm
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Banks Strait Scallops — Processors perspective:

« Counts — averaged 78 — 80 scallops per kg.
* Ranged from 55 — over 100 per kg depending on wihenewere
caught.

* Meats were, in general, reported as being largaragdod condition.

* Roe condition was yet to improve.
« Should allow at least two weeks for better conditig.
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known small scallops occurring within deep watdre3e scallops meet the 2 spawnings
criteria (i.e. are > 3 years old).
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Eddystone Scallops:

* Very small meats and watery roes.

* Was commented that they are in better condition tha similar time
last year.

* Need at least 4 weeks to improve condition.
» High discard rate needs to be considered.
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Appendix 11.9: 2007 Industry-based survey summary

2007 Industry-based survey data summary

TAFI Scallop Research Team

Introduction

This report provides a summary of the Industry-Basettey data collected
during 2007. The figure on the following page pd®s an overview of all
data collected. Representative scallop length #aqu plots are then
provided for broad survey regions. It should beeddhat the diagram for
the east Flinders Island / Babel Island regionasgnts the number of
scallops measured. Reports from this region sugdsgtung scallops in the
40 — 60mm size range over a relatively large dfenore information is
required, contact Julian Harrington on 62 277 200429 178 592.
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Appendix 11.10 — TAFI Background paper to FAC

TAFI Background Paper

November 29 FAC meeting.
Introduction
This background paper addresses two main issues:

1) the proposal to extend the fishing season to tdeoéRebruary, and
2) The strategy for conducting Industry-Based Surveyduding out of season
dredge surveys.

For each issue a discussion is provided and suggsstre put forward. The DPIW
formally requested TAFI advice on these issues.

Scallop Fishing Season Extension

The TSFA have put forward a proposal to extend ¢hadap fishing season from
the 2F' December 2007 until the end of February 2008. 3¢fAC have given
preliminary support for the extension and will faihg consider the issue at the
meeting on 2 November. While this may have econdmaiefits it may have
unintended biological implications for subsequearuitment.

Scallop Recruitment and Settlement periods

The main source of information on the biology belsndllop recruitment /
settlement within the wild fishery was obtainedidgrthe CSIRO FRDC scallop
project conducted during the mid 1980’s. The imtefinal report of this project
(noting that no final report was produced) showed:

“On the east coast of Tasmania, the period of petilement occurs in September
(early spring) with a minor settlement in late sgrand early summer . Settlement
in collectors was observed between October andleeein Port Philip Bay, in
spring and summer in eastern Bass Strait, andriy @ad late spring in Jervis Bay.
While Settlement may occur over an extended pedodsistent with duration of
spawning, there is some evidence to suggest that settlement peaks result from
gametes shed over a more limited period”.

The reproductive cycle of commercial scallops ratiesdult scallops gaining roe
condition and spawning. This is followed by a plamic larval period
(approximately 30 days) during which dispersal cacur. Settlement on the
seabed occurs after this planktonic larval perindividuals and beds of scallops
are capable of having more than one spawning gamntear (which entails
repeatedly developing roe condition). This meaneetigalready considerable
overlap of commercial fishing activities within pesettlement periods. If there are
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only limited scallop beds spawning then it woulddssential to protect appropriate
habitat for settlement of scallop spat from theidetntal impacts of fishing for at
least part of the settlement period. Without susiteésettlement within the fishery,
there will be no future commercial scallop resowacailable. Furthermore,
protection (in time) must also be provided to nesgdytled recruits, which is merely
an extension of the 20% discard rule.

TAFI does not in-principle support the precederamiunrestricted extension of the
Tasmanian scallop season though to February agahils fully overlap the peak
settlement period. Protection to newly settled ,swhtch will ultimately provide

the foundation for future harvestable scallop reseunust take priority over short
term harvesting gain during 2007 and future seasons

On the other hand, TAFI may support the opening sinhall, discrete area of
known scallop resource until February. This deaisimuld ultimately depend on
the size and location of the proposed open regiorti@e size and condition of
scallops contained within the area. It must be cydtewever, that any season
extension in time and area during the 2007 seadbalgo reduce the already
seemingly limited prospects for the 2008 commesxason.

Industry-Based Survey Strategies.

During the 2007 scallop season, TAFI took a mossia support role in the
Industry survey process, in order to give Indusiteyability to organise and
conduct their own surveys within the confines @& fishery regulations. This is an
important part of the process of empowering Indugtrst the current FRDC
project, due to finish prior to the 2008 seasomadrand flexible permits issued
this year allowed for exploratory survey work witlall regions of the Tasmania
scallop fishery, noting however, that scallop bedshe east coast that were fished
during 2004 / 2005 were seen as a lower priorityegiregion. A survey working
group (consisting of Bob Lister, Rod Pearn and Jagmmens) identified
priority survey locations, and research quota alion was provided for vessels
surveying these regions. Industry members themsabeee essentially left to their
own devices to organise and conduct opportuniséicgeted survey work. While
taking a back seat, TAFI remained open to providnpgit to Industry on survey
design and activities during the 2007 scallop seaBearing in mind the
difficulties associated with the 2007 season (iripaar the delay to the season,
poor scallop condition and stock availability, tbe beach price of scallops and
adverse weather conditions within Banks Straithimal survey work has been
conducted (see Figure 1)
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Figure 1: Abundance of scallops caught during all Industmnwey sample tows conducted during
2007.

Industry survey strategy

Given the minimal number of Industry-Based survesmgs during 2007, TAFI
suggests that to achieve a sufficient level of eying each year a clear Industry-
Based survey strategy be developed. This shouldgoily be driven by Industry,
with the support of an Industry Survey Committest tould provide some
direction and monitoring of activities. The stratesipould take into account recent
survey results, previous year’s fishing activitee®l known recruitment events
within the fishery. Any strategy would ultimatelgly on a clear definition of the
data collecting and resource monitoring aims fgivan fishing season / period.
This definition would obviously include Industry anthnagement data
requirements, thus enabling legislative and InguStrde of Practice decisions to
be made in real time. Note - this data collectiorcpss precedes any data
management and sharing component — such as thepdeéorward by Industry in
the scallop FRDC project. The principles underlayargjrategy would include:

1) If a region of the fishery has been extensivelywsyed, there is a lower
requirement for future survey work to be conducted.
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2) If a region has been fished within the previous2years to uneconomical
levels, there is a lower requirement for surveykatorbe conducted in the
region (perhaps occasional searching for signeatrtment).

3) If recruitment has been observed within a regiotheffishery, there is no
reason for extensive survey work (only monitoriigwth) until scallops
are old / large enough to harvest.

Spatial scale strategy

Spatially, a survey and consequent harvest strategyd be simplified if
Tasmania was divided into distinct regions, whichulddoe based on known
scallop bed locations (which in turn can be base¥MS inferred fishing
activities). Each region could then be easily cfass$into a survey category (i.e.
extensive survey this year, minimal monitoring 008, Research Allocation
available, only opportunistic survey work, no syrvequired during 2008). An
Industry Code of Practice could then define regibias the TSFA / survey
committee consider do / do not need surveying. Waisld still allow broad simple
permits to be issued by the DPIW.

As an example, Figure 2 identifies regions of theritanian scallop fishery. These
regions are based on both known beds of scall@dtve been fished since 2003,
and broader locations of minimal, unknown or ndlspaesource.

: L East Flinders
West Flinders - =

NW Coast ‘?Lf*’
."hf b
g :
A NE Coast 1 Banks

. /‘J\\"\\ Eddystone
g
o 7

Ansons /
Binalong

Scamander

Long Pt/
Bicheno

e

~ |White Rock /
Marion Bay

. South / Southeast
Coasts

=

£5

Figure 2: Proposed regions for use in an Industry surveyesjya

Page 184 FRDC Final Report, Project 2085/0



Facilitating Industry-Based Surveys

Table 1 outlines the information known about eacthefregions shown in Figure
1. Such information would provide the foundatiorckassify each region into a
survey priority category.

Table 1.

Zone Survey Survey Most recent | Recruitment Survey
(mmlyy) extent open / fished Priority

NW Coast June 2005

NE Coast August 2007 Anecdotal

West Flinders August 2007

East Flinders August 2006 2005

Banks Strait June 2007 2007

Eddystone 2007 2007

Ansons / Binalong| 2007 2004 Inshore 2006

Scamander August 2006 2005

Long Pt/ Bicheno| August 2006 2006

White Rock / July 2007 2006 2007

Marion 2004

South / Southeast| 2005 / 2006

Coasts

Temporal Scale Strategy

Given that detailed spatial management and thestingiRolling Opening strategy
both rely on near real time information for thaiceessful implementation, there
needs to be distinct periods set aside for cotlaatif data / information both at the
broad (fishery) and fine (scallop bed) scales. fanty, the Spencer Gulf Prawn
Fishery has a designated period at the start &f g@ason for an overall stock
assessment, followed by smaller scale Industryeysrior identifying appropriate
catchable prawn stocks. In the prawn fishery, deassare made by Industry in real
time, and are based on the information from bothesutypes. A fishing season
cannot open until a pre-season survey is conduatetifishing in a particular
region of the open area cannot occur unless Ingastwveys are conducted. The
objective of such a surveying strategy is to obtagnecessary stock information
to meet management and Industry code of practgqénaments, and to ensure
continuity and sustainability of the resource.
The Tasmanian scallop fishery may need to considenigar survey approach to
ensure that regions of the fishery are surveyae@sred.

TAFI position on out of season Industry survey actiities

Detailed spatial management, with most areas clasddew open requires
information about the available resource withinfiskery for the planning of
successful future management. All data obtainedlditave some use. TAFI
suggest that the above mentioned spatial surveyitgrsystem be used to identify
regions that are appropriate to survey out of se&Soch a strategy would not
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allow some regions to be surveyed out of seasangusedge) in order to provide
some protection for newly settled scallop stocks.

Video survey techniques would be the preferredesggor surveys out of season.
The TSFA have a video camera available, and TAFldcoake available another
camera in their possession. If new scallop resogrickentified using video, then
out of season dredge survey activities may be gdanithin these regions if
deemed appropriate.

TAFI suggest that any permits issued should be mpagally directed than within
season permits and that no scallop are retainedf @aason.
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Appendix 11.11: Pre-season report 2008

Pre-Season Report
2008 Commercial Scallop Fishery

TAFI Scallop Research Team
FRDC 2005/027
Julian Harrington
Malcolm Haddon and Jayson Semmens

Tasmanian Aquaculture
& Fisheries Institute

' University of Tasmania

Vex i_ Australian Government
s,

&9 Fisheries Research and Development Corporation
Australian Fisheries Management Authority

1. Introduction
This report aims to provide information about onowledge of the commercial scallop resource

within Tasmanian waters prior to the 2008 seasbe.ififormation provided will incorporate both
survey data and other anecdotal information thatidegn obtained throughout 2007.
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2. Tasmanian Survey Regions

For ease of organisation and summation, the Tasmawastline has been divided into 9 survey
regions (Figure 1). These regions have been baseddknown areas / beds of scallops, and
have attempted to use recognisable longitudesaambhiarks for separation of the regions. A brief
status report for each of these regions will beviplex.
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_{?«{}

Cape Grim

. L Cape Naturaliste

St. Helens Pt

6

7| Cape Forestier

¥, Z
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By M L The Sisters
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N

Figure 1: Map identifying the 9 survey regions around themanian coastline.
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3. Current knowledge of the Tasmanian scallop resawae
Survey Region 1 — Northwest Tasmania

Known scallop beds (since 2003): None

Last Fished: Prior to 2003

Last Surveyed: 2005

Scallop abundance information: No recent infororati
Population structure information None

FAC survey priority:

FAC survey requirements:

Survey Region 2 — Northeast / West Flinders

Known scallop beds (since 2003):

None

Last Fished:

Prior to 2003

Last Surveyed:

2007 (see Fig 2)

Scallop abundance information:

Low scallop aburdaralong NE Coast
and West of Flinders Island (Fig 2)

Population structure information

Predominatelyensize scallops (Fig 3)

FAC survey priority:

FAC survey requirements:

Survey region 2

Kg scallops per
5 minute tow

+ 0

> 1-30

@ 30-60

-_/’L,/J} g

k!

Flinders
Island

20 Kilometers

e ™ s ————— | A
N

Figure 2: Location and abundance of scallops caught durf@@y Zurveys conducted within

survey region 2.
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Figure 3: Length Frequency distribution for scallops caugithin the NE and West of Flinders

Island during surveys conducted during 2007 (refdtig 2).

Survey Region 3 — East Flinders

Known scallop beds (since 2003):

Babel Island beds

Last Fished:

2005

Last Surveyed:

2007 (see Fig 4)

Scallop abundance information:

Low scallop aburdar{Fig 4)

Population structure information

Evidence of réonent event during 2007
surveys (Fig 5)

FAC survey priority:

FAC survey requirements:

Survey Region 4 — Banks Strait

Known scallop beds (since 2003):

Banks Strait bed

Last Fished:

2007

Last Surveyed:

2007 (see Fig 4)

Scallop abundance information:

Residual scalldps&nown abundance.
Some comments suggest may still be
regions of commercial value.

Population structure information

Anecdotal infotioa about recruitment
within the region late last season.

FAC survey priority:

FAC survey requirements:
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Figure 4: Scallop abundance information collected withirveyrregions 3 and 4 during 2007.
The grid area in region 4 illustrates the 2007 amgon, and the dark line to the right the
boundary of a Commonwealth MPA. Note that the regmé&ation of scallop abundance illustrates
what was find prior to being fished during the 2@@rfmmercial season.
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Figure

5: Length frequency distribution for scallops caugéar Babel Island in survey region 3 during

surveys conducted in 2007.

Survey Region 5 — Eddystone Point

Known scallop beds (since 2003): &ddystone Point Scallop bed

b) Ansons Bay scallop bed

c) Binalong Bay scallop bed

d) Deep water scallops St. Helens P
to Eddystone Pt

t

Last Fished: a) Eddystone Point Scallop bed - 20
b) Ansons Bay scallop bed — 2003
c) Binalong Bay scallop bed - 2004

Last Surveyed: 2007 (see Fig 6)

Scallop abundance information: @ld scallops, poor condition, low
abundances
b) Low abundances
c) No information
d) High abundances, small scallops
very poor condition
(see Figure 6)

Population structure information Believed to bedominately undersize bd

monitored for more than 3 years.

—+

FAC survey priority:

FAC survey requirements:
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Figure 6: Scallop abundance information collected within syrkegion 5 during 2007. Most

sample tows represent deep water scallop locations.
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Survey Region 6 - Bicheno

Known scallop habitat (since 2003):

&camander scallop bed
b) Long Point beds (nth and sth)
c) Bicheno scallop bed

Last Fished: a)2004
b) 2006
c) 2004
Last Surveyed: 2006

Scallop abundance information:

All regions aredwed to contain low
scallop abundances — not commercial
guantities.

Population structure information

Residual scalltspm fishery. Unknown if
recruitment into this region since 2006.

FAC survey priority:

FAC survey requirements:

Survey Region 7 — White Rock

Known scallop habitat (since 2003):

al/hite Rock scallop bed
b) Marion Bay scallop bed

Last Fished: a)2006
b) 2005
Last Surveyed: 2007

Scallop abundance information:

Low residual sgaibundances after
fishing. Survey evidence of recruitment ir
White Rock. Video evidence of recruitme
in Marion Bay. Scallops believed to
currently be 60 — 70 mm.

Population structure information

Refer to Figure 7

FAC survey priority:

FAC survey requirements:

Survey Regions 8 and 9 — Southeast and Southwest

Known scallop habitat (since 2003):

None

Last Fished:

Prior to 2003

Last Surveyed:

Minimal survey work conducted

Scallop abundance information:

No scallop resolocated in region

Population structure information

FAC survey priority:

FAC survey requirements:

Page 194 FRDC Final Report, Project 2085/0



Facilitating Industry-Based Surveys

500 +
450 -
400 -
350 ] u
300 -
250
200 ~ M-

Number Caught

150 +
100 +

50 A
[ e [l
0 L=

L L L L s I
N o (o0} <t N o (<] O < AN
[V} ™ ™ Lo © N~ N~ [ee) (o)) 8

I

©
<

110
118
126
134

Maximum Diameter

Figure 7: Length frequency distribution for scallops caugithwm White Rock during 2007.
4. Possible options for the 2008 Season

Based on the current available information aboatsitallop resource within the Tasmanian
fishery, TAFI takes the position that no areasentty meet the minimum management rule
criteria allowing an opening in 2008. Subsequerith| recommend that further surveys are
needed to identify possible suitable regions foop@ning during 2008.

5. Bycatch and impacts of dredge fishing

TAFI have conducted a detailed impact of dreddaritg study within the White Rock scallop bed
during 2006 and 2007. This work has been prepautedi draft manuscript for submission to a
scientific journal. This draft manuscript is titl&éldhpact of intensive short-term commercial
scallop Pecten fumatydredge fishing on the associated epibenthic conmyiuand will be

made available to all fishers upon request oncdified.

The next phase of this important work is to monibta recovery of the White Rock scallop bed. It
is essential that the region is surveyed againrbefad-July 2008, as results will greatly aid
future Ecological Sustainable Development (ESD)yayg.

6. TAFI contacts

Julian Harrington — 62 277 201

Jayson Semmens — 62 277 275
Malcolm Haddon — 62 277 279
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Appendix 11.12: Pre-season survey data summary

Preliminary 2008 pre-season survey data
summary

Industry Survey Data
May and June 2008

Julian Harrington, Jayson Semmens, Malcolm Haddon
TAFI — MRL, University of Tasmania
Tasmanian Aquaculture

‘ ‘ & Fisheries Institute
' University of Tasmania

- Australian Government

559X Fisheries Research and Development Corporation

Australian Fisheries Management Authority
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Figure 1: The location of sample tows conducted to the wektinders Island and within the Bridport / CapatRmd regions (left). The abundance of
scallops caught within each sample tow (kg of spal) is shown in the figure to the right. Only feeallops were measured in the region between
Waterhouse Island and Cape Portland (all betweeam889 mm). The arrows indicate the general lonatof sample tows located to the West of Flinders

Island that contributed to the length frequencydaa in Figure 2.
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Figure 2: Length frequency histogram for scallops caughheowest of Flinders Island (indicated
by arrows in Figure 1). The vast majority of scpfi@aught within this region were undersize,
with a discard rate of approximately 95%.
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Figure 3: The Iolcation of :e,ample tows conducted within BaBksit, the Potboil and Babel Island regions ndiadErs Island (left). The abundance of
scallops (kg of scallops) caught within each sartqleis shown in the figure to the right.
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Figure 4: Length frequency histogram for scallops caught Bedoel Island. To the east of
Flinders Island (see Figure 3). The vast majoritgaallops caught within this region were
undersize. The discard rate was 81%.
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Figure 5: Length frequency histogram for scallops caughbhmwiBanks Strait (see Figure 3). The
discard rate is 4%. Note the different max. diamstale bar from figure 4.
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Figure 6: The location of sample tows conducted within EddystPoint, Ansons and Binalong Bays and near 3¢nddsland. (left). The abundance of

scallops (as kg of scallops) caught within eachgarow is shown in the figure to the right. Scaiavere reported as being in very poor conditiamilgr
to that evidenced during the 2006 and 2008 sea3tiese may improve condition later in the season.
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Figure 7: Length frequency histogram for scallops caughbwiEddystone Point (see Figure 6).
The discard rate is 21%.
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Figure 8: Length frequency histogram for scallops caught Aesons Bay (see Figure 6). The
discard rate is < 2%.
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Figure 9: The location of sample tows conducted within thad.®oint, Bicheno and Friendly Beaches regions)([€he abundance of scallops (as kg of
scallops) caught within each sample tow is showthénfigure to the right. The condition of scallopported from these regions was good, with largats

and developing roes.
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Figure 10: Length frequency histogram for scallops caughheregion to the south of Long
Point (see Figure 9). The discard rate is 3%.
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Figure 11: Length frequency histogram for scallops caughheregion near Bicheno (see Figure
9). The discard rate is 1%. Note the different nthaxmeter scale bar compared to figure 10.
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Figure 12: The location of sample tows conducted within WiRteck (left). The abundance of scallops (numbercafigps) caught within each sample tow
is shown in the figure to the right. It must beatbthat this some of this work was conducted asgbar longer term study looking at the recovergcilliop
habitat after commercial fishing. Bad weather ctads and time restrictions prevented further esgiion during this survey.
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Figure 13: Length frequency histogram for scallops caughheregion near White Rock (see
Figure 12). The discard rate is 71%.
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Figure 14: : Length frequency histogram for scallops caughbiwifossil Cliffs and South
Shouten Island regions (see Figure 12). The disededs ~ 1%.
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Figure 15: The location of sample tows conducted within Marfgay (left). The abundance of scallops (as kg afleps) caught within each sample tow is
shown in the figure to the right.
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Figure 16: Length frequency histogram for scallops caughheregion near Marion Bay
(see Figure 14). The discard rate is 5%.

Overview:

This report provides preliminary data obtained betbe 18 July 2008 from surveys
conducted during the 2008 pre-season Industry-bsseeys. It should be noted that the
strategy of providing monetary and research qu@adould be caught during the pre-
season survey period appears to be an effectategyr during predicted poor seasons. It
is hoped that the three vessels that participat¢ide surveys (Brid Venture, Brid
Voyager and the Alexander Vanessa) will recoupctists of conducting surveys.

Possible commercial options for the 2008 scallopsan
Based purely on the discard rate criteria and soregble coverage / number of sample
tows being conducted within a survey area, sevegabns could be considered for
commercial harvest during the 2008 season.

* Banks Strait (Figures 3, 5)

» Eddystone Point (Figures 6, 7)

» Sth Long Point (Figures 9, 10)

* Bicheno (Figures 9, 11)

* Shouten Island / Fossil Cliffs (Figures 12, 14)

e Marion Bay (Figures 15, 16)

The majority of these regions have been commeydialhed during at least one fishing
season since 2003, and in general, the scallopsl foave been left from these
commercial operations. Subsequently, scallop alnoetaare predicted to be relatively
low. The remaining regions cover relatively smadaes.
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Possible commercial options for future scallop seas

Two regions have shown signs of significant recneit.
» Babel Island / east Flinders (see Figs. 3, 4).
* White Rock (see Figs 12, 13).
For both areas, further industries surveys areatttmla) better map the extent of
the beds and b) determine when they can be hadveste
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