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ESTIMATES AND FINANCIAL OPERATIONS COMMITTEE

QUESTIONS ON NOTICE SUPPLEMENTARY INFORMATION

FRIDAY, 13 JUNE 2014
DEPARTMENT OF FISHERIES
Supplementary Information No B1: Hon Peter Katsambanis asked -

Could you provide me with a list of people who were consulted prior to the decision to close
the Naturaliste Marine Discovery Centre?

Answer:
The Minister for Fisheries, Recfishwest and staff of the Department of Fisheries.

Consideration was also given to relevant agreements and arrangements with other parties
such as the Department of Transport.

Supplementary Information No B2: Hon Steven Dawson asked -

Could the Department provide the number of students that have used the Naturaliste Marine
Discovery Centre over the past three financial years?

Answer:

2010/11 — 4,238
2011/12-5,196
2012/13 — 4,938

Supplementary Information No B3: Hon Steven Dawson asked -

Regarding the costs of operating a vessel—fuel, maintenance, etc, are you able to provide a
list of the spending on each of those areas to get to the bottom of what this does cost and
what it has cost your agency. I am keen to get a sense from you and your agency about what
you have actually spent and what you think you should receive to recoup it? That will
obviously include things like staff costs etc for your agency.

Answer:

The costs (copied below) are included at page 38 of the Review of Western Australia Shark
Hazard Mitigation Drum Line Program 2013-14.

The Department of Fisheries total cost for the drum lines was $757,000 comprised of:
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e $152,000 Standard Hours

e $170,000 Overtime

e $17,000 Bait

e $10,000 Security

e $100,000 Equipment

e $163,000 Fuel

e $145,000 Operating Costs (Accommodation, Transport etc).

These costs were partially offset against $262,000 in the Department of Fisheries 2013-14
budget for shark mitigation funding for imminent threat operational response purposes. The
Department therefore has held discussions about recouping the $495,000 compensation if the
costs are not to be absorbed from existing resources.

Supplementary Information No B4: Hon Steven Dawson asked -

In regard to the metro drum line program can you give me a sense of how many vessels were
used,; how many days they were used for; what the running costs were for those vessels; what
the fuel costs were; what the staffing costs were; and whether there were any other costs
incurred?

Answer:

Two Patrol Vessels, PV’s Houtman and Hamelin were used for the Metro drum line program
from 31 January to 30 April (90 days).

The costs (copied below) are included at page 38 of the Review of Western Australia Shark
Hazard Mitigation Drum Line Program 2013-14.

The breakdown of the DoF component of the program was:

0 $152,000 Standard Hours

0 $170,000 Overtime

0 $ 17,000 Bait

o $ 10,000 Security

0 $100,000 Equipment

0 $163,000 Fuel

0 $145,000 Operating Costs (Accommodation, Transport etc).
TOTAL $757,000

Supplementary Information No B5: Hon Steven Dawson asked -

Page 593, “Asset Investment Program” paragraph 4 talks about additional funding for the
shark monitoring network I am interested in finding out how many sharks were tagged in
2009, 2010, 2011, 2012, 2013 and to date this year? Also, how many acoustic receivers are
installed to date and how many will be installed following the rollout of this funding over the
next few years?




Answer:

The data below indicate the numbers of white sharks tagged since 2009, including those
tagged in the WA funded program and those tagged in South Australia by the CSIRO and
their collaborators that could be detected by the shark monitoring network of acoustic
receivers deployed in WA. A total of 107 have been acoustically tagged during the Shark
Monitoring Network project since 2009 (36 were tagged prior to 2009); 32 of which were
tagged in WA waters (1 prior to 2009).

White Sharks  Acoustically
Tagged
Year Total | WA Only
2009 17 6
2010 25 5
2011 18 -
2012 25
2013 21 12
2014 (to
date) 1 1
Total
since 1 Jan2009] 197 |2

Acoustic Receivers Installed to date:

The Shark Monitoring Network funded by the WA government contains 163 acoustic
receivers but the Department also currently manages an additional 82 receivers for partner
projects such as the Ocean Tracking Network.

The current funding is designed to maintain the extensive set of receivers that are already in
place.

Supplementary Information No B6: Hon Steven Dawson asked -

The public environmental review document says there are 346 sharks targeted as part of the
shark monitoring component of the program. Can you provide a breakdown of those sharks
by species as well?

Answer:

The number of acoustically tagged large sharks that can be monitored by Shark Monitoring
Network receivers now totals 348. This total includes 143 white sharks (Carcharodon
carcharias) tagged since 2007; one blacktip shark (Carcharhinus limbatus); 95 bronze
whalers (Carcharhinus brachyurus); 86 dusky sharks (Carcharhinus obscurus) and 23 tiger
sharks (Galeocerdo cuvier)




Supplementary Information No B7: Hon Steven Dawson asked -

How many contacts were logged as part of the shark monitoring program on receivers for the
143 tagged white sharks that were caught between November 2013 and April 2014?

Answer:

Detections during the specified period have already been collected from the satellite linked
VR4 receivers and approximately half of the non-satellite VR2 Shark Monitoring Network
receivers. The rest of the data from the VR2 receivers has not yet been recovered (the data are
retrieved only when they are serviced).

Of the Shark Monitoring Network and partner project receivers (for which data are available),
there were 206 tag detections of six white sharks between November 2013 and April 2014
(inclusive). Noting that when sharks are detected by a receiver, they may be detected several
times over a short period, 183 detections of four sharks were obtained from the satellite-
linked VR4G receivers.

Only one of the white sharks was caught and tagged between November 2013 and April 2014
(inclusive).

Supplementary Information No BS: Hon Steven Dawson asked -

Can I also find out how many white sharks have been tagged between 30 April and
15 November for all the years across the shark monitoring program?

Answer:

A total of 29 white sharks have been tagged in WA waters between the April 30 and
November 15 period since 2008 when the acoustic tagging of sharks research program began.
Only four white sharks have been tagged in WA waters between the 15 November and 30
April period over these same years and these were all tagged off the South Coast at Cape

Leeuwin, the Recherche Archipelago and two in King George Sound, one of which was
tagged in early 2014.

Supplementary Information No B9: Hon Ken Travers asked -

Is it possible to get a copy of written advice that you have provided to the Premier’s office
regarding the review of the drum line program?

Answer:

Please see Attachment 1,




Supplementary Information No B10: Hon Ken Travers asked -

Can we get the annual operation costs for the PV Hamelin for each of the years 2011-12,
2012-13 and 2013-14? Can you tell us how many hours it was operating in each of those
years?

Answer:

PV

Hamelin

Year Operating Costs (Excluding | Operational
salaries) * Days

2011/12 $47,952 3 Days

2012/13 $124,851 58 days

2013/14 $218,688 83 days

* The higher costs in 2011/12 are the result of lease related costs. The PV Hamelin was
purchased in the 2011/12 financial year at the end of the lease term.

Supplementary Information No B11: Hon Ken Travers asked -

In regard to officers working on drum line management what are the staff positions and what
are their annualised salary costs?

Answer:

The Patrol vessel operates with a crew of three

Position Annual Salary

Master — Level 5 Supervising Fisheries and | $87,356 -

Marine Officer $96,546

Mate — Level 4 Senior Fisheries and Marine | $78,528 -

Officer $82,992

Crew — Level 3 Fisheries and Marine Officer $69,739 -
$75,719

Supplementary Information No B12: Hon Lynn MacLaren asked -

Does the shark mitigation strategy have a key performance indicator of reducing the number
of shark attacks? Can you provide information on how you are going to measure the
effectiveness of the shark mitigation strategies?




Answer:

The following details some of the requested outcomes of the Department of Fisheries’
initiatives in shark mitigation:

Community Engagement Strategy:

Initial community awareness advertising campaign during the 2012/2013 summer of
appropriate reporting of shark hazard, and the actions taken by the government in shark
mitigation.

Community perception research of 768 West Australian adults over the age of 18 (May
2013). The research outcomes were used to direct the next phase of the engagement
strategy which has incorporated the Surf Life Saving Beach Safe app funding, and the
SharkSmart website.

Launch of the SharkSmart website which includes information on shark mitigation
strategies undertaken by government, shark research and safety information. Further
functionalities are continually being added.

Research

A Correlation study has been completed and released publicly.

A Desktop study into “Likely Effectiveness of Netting or Other Capture Programs as a
Shark Hazard Mitigation Strategy under Western Australian Conditions” completed and
released publicly.

Additional shark tagging and the extension of the Shark Monitoring Network into the
South West is underway.

A study of white shark population numbers based on reconstruction of catch records has
been completed and a draft of these results was included in the Government’ submission
to the Office of the EPA. Processes to complete formal publication of this study are
underway.

Legislation:

Legislative amendments to prohibit activities that may change behaviour of sharks and
attract sharks to tourist or major population areas.

Dedicated shark tourism, such as commercial cage diving, is now banned under Fisheries
Resource Management Regulations 1995 (R.1280A) (the Regulations).

A ban on using animal offal and blood for berley for the purposes of attracting sharks has
also been put in place under the Regulations.

Operational Responses:

Working with our partners on response frameworks and streamlined information
reporting for response agencies.

Partnering with Water Police and Surf Life Saving WA to provide sighting and detection
information to the general public on Twitter.

Operational responses to shark incidents and imminent threat when required.

Additional alert and safety warnings of shark hazards through the media when a
heightened level of alert is required.




Supplementary Information No B13: Hon Robin Chapple asked -

I refer to outcomes of the special management period for Flesh-footed shearwater bycatch in
zone 1 of the south coast purse seine fishery. How many flesh-footed shearwaters were
reported as mortalities in the fishery during February, March and April 2014? What is the
estimated actual mortality of the same species in the fishery during the same period? Can the
Minister table any report on analysis on the effectiveness of mitigation measures during the
2014 special management period for that issue?

Answer:

There were three, 13 and 56 flesh-footed shearwater mortalities reported in Zone 1 of the
South Coast Purse Seine Fishery during February, March and April 2014 respectively. There
were no reported mortalities of flesh-footed shearwaters in other Zones of the Fishery during
this period.

About 104,000 pairs of flesh-footed shearwaters breed on islands between the South
Australian border and Cape Leeuwin (Surman and Nicholson 2006). Annual mortality
resulting from the south coast purse seine fishery for the months February to March 2014 on
the entire population is therefore 72/208,000=0.03%. While no published survival estimates
are available for the flesh-footed shearwaters, annual average survival rates for adult short-
tailed shearwaters is reported to be 94% (Bradley and Wooller, 1990).

Following the withdrawal of the Conservation Council of WA from the Flesh Foot
Shearwater Working Group, it was agreed by the remaining members of the Working Group
that the Western Australian Fishing Industry Council would take over the role of
documenting and reporting on the outcomes of mitigation measures. The Department of
Fisheries is currently awaiting the Protected Species Bycatch in Zone 1 of the South Coast
Purse-Seine Fishery 2013/2014 Report from the Western Australian Fishing Industry
Council.

References -

Bradley, J.S. and Wooller, R.D., 1990. Age-related trends in survival and reproductive performance in Short-
tailed Shearwaters. Bulletin of the British Ecological Society 20, 282

Surman, CA and Nicholson, L 2006, ‘Seabirds’, in S McClatchie, J Middleton, C Pattiaratchi, D Currie & G
Kendrick (eds), The South-west Marine Region: ecosystems and key species groups, Department of the
Environment and Water Resources, Hobart.

Supplementary Information No B14: Hon Robin Chapple asked -

How many fishermen are continuing to fish from the Abrolhos Islands; and how many camps
are no longer in use?

Answer:

There are 137 camps on the Abrolhos. In the last 18 months there has been between 60-80
commercial rock lobster licensees fishing in A zone, and not all these require access to




camps. It is estimated that the rock lobster fishery requires 70-80 camps for continuance of
the fishery at the Abrolhos.

There is approximately another dozen camps used by aquaculture licensees.

Approximately 40 camps are currently not being actively utilised by the commercial fishing
industry.

Supplementary Information No B15: Hon Darren West asked -

Will there still be a fit and proper person test in the legislation for persons to operate on a
commercial basis; and, if not, why not?

Answer:

The proposed Aquatic Resources Management Bill applies a fit and proper person test for:

. persons to whom managed fishery licences and entitlement are proposed to be
transferred;

. persons applying for the grant of an aquaculture licence;

. persons to whom aquaculture licences are proposed to be transferred; and

. persons applying for the grant or renewal of an aquaculture lease.

Supplementary Information No B16: Hon Darren West asked —

P14 P21

I'refer to page 595, under “Income Statement”, “cost of Services”, “‘supplies and services”.
The cost of supplies and services reduced by almost 50% over the four years of the forward
estimates. What changes to supplies and services are causing these reductions?

Answer:

The reasons for the apparent reduction of 27.4% in “Supplies and services” funding between
the 2013-14 Estimated Actual budget and the 2014-15 Budget estimate is mainly due to:
e One-off funding for the removal of camp infrastructure and remediation of Beacon
Island in 2013-14;
e 15% procurement savings; and
e Expense adjustment to reflect forecast revenue reductions for commercial fisheries
licence and access fees.

The reasons for the reduction in 2015-16 and 2016-17 reflects the completion of the
following programs for which Government provided specific funding which finished in 2015-
16:

e Shark hazard mitigation strategies;

o Third party sustainability certification of commercial fisheries; and

e Development of Marine Parks (Royalties for Regions).



The reduction in 2017-18 is due to the incremental effect of the Government’s 1% efficiency
dividend.

Supplementary Information No B17: Hon Darren West asked —

I refer to page 595, under “Cost of Services”, the line item “Employee benefits”. Why are
the employee benefits in 2017-18 as a percentage change from the previous year significantly
below CPI?

Answer:

There are multiple reasons why the (apparent) growth in the 2017-18 budget for Employee
Benefits compared to the 2016-17 budget is less than CPI (2.7%).

(a) Government funds agencies on a Net Appropriation basis which means that salary
escalation appropriation funding is discounted by the ratio of Net Appropriation to Total
Cost. On this basis, Government provided approximately 1.6% towards the CPI based
salary escalation in 2017-18. The underlying assumption is that agencies will fund the
remainder of salary escalation from increased revenue when fees and charges are
increased in the subject financial year. In line with the doctrine of conservatism, Fisheries
does not increase its forward estimates for revenue and therefore the funding (and
expenditure estimates) are conservative;

(b) Further to (a) above, Government only provides additional appropriation funds for the
cash component of Employee Benefits on the basis that the non-cash component (annual
leave and long service leave liabilities) is not forecast to increase over the forward
estimate period, in line with the Government’s policy of holding leave liabilities to 2011-
12 levels;

(c) Government savings policies include an incremental 1% Efficiency Dividend saving in
each financial year which is reflected in the 2017-18 Employee Benefits budget; and

(d) The 2017-18 Employee Benefits budget also reflects the finalisation of funding in 2016-
17 for the Shark Response Unit which was funded since 2011-12 under the Government’s
Shark Mitigation Strategies.

Supplementary Information No B18: Hon Darren West asked —

On page 595 is the income statement and the income from the state government. The royalties
Jor regions funds are decreasing over the forward estimates, primarily in the area of regional
community service. What are the implications for staff currently working in these regional
community services?

Answer:

Income from Royalties for Regions (RfR) across the forward estimates are for specific
projects which includes:

e the establishment and management of the Marine Parks;




e funding for the deployment and installation of the South West Fishing Enhancement
Structures;

e regional workers incentives (enhanced district allowances for regional workers).

Funding for the establishment and management of Marine Parks ceases in 2016-17 and
installation of South West Fishing Enhancement Structures ceases in 2015-16. Funding for
regional workers incentives continues into 2017-18. There are no implications for staff
currently working in regional areas.
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INTRODUCTION

In response to the increases in shark related fatalities that occurred in WA over the past
decade, including an unprecedented number in recent years, starting in 2008 the WA
Government funded a number of initiatives in order to mitigate the risks of further shark
incidents including attacks and fatalities. These initially included a series of research
programs to provide both a better understanding of white shark behaviour and population in
WA waters and methods to mitigate risks (e.g. DoF, 2012). There were also significant
enhancements to the level of tagged shark monitoring and aerial patrols.

In November 2013, a surfer in the south west of the State became the seventh fatality in just
over three years, which prompted the Government to take a more proactive approach to
mitigation of shark attacks. The Government therefore proposed, in combination with the
extensive shark hazard mitigation strategies already in place, the use of an additional direct
action strategy (Strategy) for public safety purposes.

This proposal involved the capture of large sharks within two Marine Monitored Areas
(MMAss) located off the metropolitan and south west regions using large-hook drum lines
(see Map Figure 1).  After obtaining the necessary State and Commonwealth
exemptions/approvals for deploying up to a maximum of 36 baited drum lines in each MMA,
this trial program began in late January and operated until 30 April 2014.

One of the key risk mitigation strategies identified within the risk assessment was that a
review would be undertaken at the completion of this trial (DoF, 2014). Furthermore, the
granting of the Commonwealth exemption and the non-referral of this trial program by the
EPA -WA required a review that would provide a detailed description of the catches taken
during the program (CoA, 2014; EPA, 2014).

This report provides a technical assessment of the outcomes of the trial including the level
and composition of the individuals captured by the drum lines. It also provides some
recommendations for the operation of any future drum line programs, especially how the
efficiency of data recording and handling could be improved. Finally, it discusses the key
opportunities that may be available to collect a greater level of scientific information during
the operation of any future programs. These scientific programs could include the collection
of information that could contribute to general scientific knowledge on shark biology and
populations. This information could also assist future risk assessments on the impacts of any
program on these species and the broader environment. Importantly, this review does not
assess the efficacy of drum lines on public safety risk mitigation.
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Figure 1. Map of Western Australia indicating the size and location of the two Marine Monitored
Areas (Metropolitan and South West Coastal), along with the areas of drum line deployment for the
January - April 2014 trial program.
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MATERIALS AND METHODS

Drum line operations

Locations and Time Periods

Baited drum lines were routinely deployed within specific regions of the two MMAs (see Fig.
1) in coastal waters about one kilometre off the specified beaches. The lines were targeting
the capture of, to the extent possible, large (=300 cm Total Length) white sharks, tiger sharks
and bull sharks. Contractors were required to bait, maintain and patrol the drum lines from
0600 hours to 1800 hours. In addition, vessels were able to rapidly respond by deploying
some of the total available drum lines if large sharks were identified as a threat within these
areas, which happened on two occasions in this period.

Drum lines were first deployed in the south west coastal MMA within the Geographe Bay
region on 25 January 2014. They were deployed daily at specified beaches in this location
until 10 February 2014. As planned, the operations of the contractor for this region were
subsequently moved to the Capes region on 11 February 2014 and deployed at specified
beaches in this region until 30 April 2014. In the Metro region, drum lines were deployed
daily at specified beaches from 31 January 2014 until 30 April 2014.

During the initial stages of the trial (25 January — 6 March), the number of drum lines set in
each MMA varied from 10 — 29 per day. From 6 March onwards, 30 drum lines were set
daily at specified beaches in each MMA usually in groups of two to four depending on the
number of specified locations within MMAs.

Daily Operations and Data Recording

Any white, tiger or bull sharks greater than or equal to 300 cm TL captured by the contractors
were to be humanely destroyed using a firearm. Other captured animals that were either less
than 300 cm TL or not one of the three target species and were considered to have some
chance of survival were released as swiftly and carefully as possible. If the drum lines caught
animals which were not in a condition considered likely to survive they were humanely
destroyed.

In cases where it was not considered to unreasonably compromise their chances of survival,
sharks to be released were first tagged with conventional fin tags (see image below showing a
fin tag attached to a tiger shark). On three occasions, released sharks had internal acoustic
tags inserted.
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Daily records were kept of all drum line deployments, noting the species and lengths of all
sharks captured. The vast majority of captured sharks were photographed for subsequent
species validation. Deceased sharks (whether destroyed or killed by their capture) were fitted
with uniquely-identified disposal tags and removed a distance offshore for disposal. Any
protected species of mammals, birds or reptiles (i.e. non-fish wildlife) that were deceased
were to be retained for the Department of Parks and Wildlife, but none were captured in the
trial period.

There were some considerations during the trial period regarding what additional research
data could be undertaken during the trial period. This included discussions about instigating a
program to collect genetic samples from captured sharks. It was determined that detailed
considerations of the potential impacts of conducting additional research activities on both
the staff involved in completing these operations and the welfare of released sharks was
required before suitable decisions could be made. Consequently, the potential to include
additional research activities in future drum line programs is discussed later in this report.

Data analysis

All catch data from record sheets submitted by the contractor vessels were provided to the
Department of Fisheries (Department) and species identifications were validated by cross-
referencing against photographs. The catch data for each MMA were then tabulated and
checked for completeness and errors (such as transcription mistakes) prior to undertaking
analyses and reporting of all captures in each MMA. The level of analysis that could be
undertaken for individual species was determined by the relative number caught. For those
species that were caught rarely, only the number caught was assessed. Because tiger sharks
(Galeocerdo cuvier) were caught on a more frequent basis, more detailed analyses such as
examination of catch rates and size frequencies were completed.

Given the significant difference in the oceanographic and habitat characteristics of the
northward-facing, relatively protected waters of waters of Geographe Bay (Forrest Beach to
Cape Naturaliste) compared to those of the more exposed waters off the westward-facing
Capes coast (Cape Naturaliste to Prevelly) these two sub-areas of the southern MMA (see
Fig. 1) were assessed separately.
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RESULTS

Catches (all species)

Catches by the WA drum lines during the period January 25 — 30 April 2014 mostly
comprised tiger sharks (91% of the total numerical catch; Table 1). These captures are
therefore considered in detail. The very small number of individuals for the other species
caught by the drum lines (0-7 individuals per species) did not allow more detailed analyses to
be completed.

Table 1. Numbers of animals caught on Western Australian drum lines. The “dead” category includes
target species of sharks that were killed based on their size (=300 cm TL) and all shark species that
were dead upon retrieval or killed due to a very low likelihood of surviving.

Total catch Metro Geographe Bay Capes
Common Dead Released | Dead Released | Dead Released | Dead Released
name alive alive alive alive
Tiger shark 64 99 34 75 15 5 15 19
Shortfin mako 4 1 0 0] 2 0 2 1
Dusky shark 0 1 0 1 0 0 0 0
Spinner shark 0 1 0 0 0 1 0 0
Bull shark 0 1 0 1 0 0 0 0
Unidentified 0 1 0 0 0 0 0] 1
shark
Ray 0 7 0 7 0 0 0 0]
North-west 0] 1 0 1 0 0 0 0]
blowfish

Non-target species

Sharks

In total, 9 individuals of non-targeted sharks species were caught (Table 1). This included
five shortfin mako sharks (Isurus oxyrinchus) which were caught in the south west (ranging
from 170 — 264 cm TL), one of which was tagged and released, three of which were dead
upon gear retrieval and one which was destroyed because it was unlikely to survive release. A
single dusky shark (290 cm TL) and a single spinner shark (180 cm TL) were caught and
each was tagged and released. One unidentified shark removed itself from the hook and
swam off before it could be identified.

Non-shark

Seven rays (species unknown) were caught in the Metro region, all of which were released
alive. Two of the rays were identified as sting rays (Family Dasyatidae). A single north-west
blowfish (Lagocephalus sceleratus) was caught and released alive.
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Target species

White Sharks
No white sharks were caught during the trial drum line program.

Bull Sharks
A single bull shark (197 cm TL) was caught in the Metro region. It was tagged and released
alive.

Tiger sharks

In total, 163 tiger sharks were caught (67% in the Metro; 12% in Geographe Bay and 21% in
the Capes). Ninety-nine (61%) were released alive with a greater proportion of these in the
Metro region (Table 1; Figure 2).

A total of 17 (10%) were dead upon gear retrieval. These were distributed across all regions
and occurred throughout the duration of the trial. The remainder (29%) of the captured tiger
sharks were destroyed either because they were 300 cm or greater in total length (TL) or in
three instances because the individual shark was considered unable to survive.

The tiger sharks captured in this trial period ranged in size from 153 — 450 cm TL (mean size
=270 cm TL, SD = 63 cm, n = 155; Figure 3) with a larger range of sizes captured in the
Metro region (Figure 4). The overall sex ratio significantly differed from parity (y* = 34.1, p
< 0.0001) with more females being caught at all three locations (Figure 4). Released sharks
ranged in size from 153 — 299 cm TL while those that died (either because they were dead
upon gear retrieval or due to their size) were from 182 — 450 cm TL (Figure 5).
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Figure 2. Fate of tiger sharks caught on Western Australian drum lines by region. Destroyed sharks
were generally those 300 cm TL or greater.
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Figure 3. Size frequency of tiger sharks caught in all regions.
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Figure 4. Size frequency and sex (F = females, M = males) of tiger sharks caught by region.
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Figure 5. Size frequency and fate (A = alive/released, D = dead) of tiger sharks caught by region.
The dead category includes sharks that were dead upon gear retrieval and those killed due to their
size.

Of the 99 tiger sharks that were released, 90% were tagged with a dorsal fin tag. To date,
none of these tagged sharks has been recaptured. Of the three tiger sharks that were fitted
with internal acoustic tags, one (230 cm TL female) is confirmed to have died immediately
after release; one (251 cm TL female) was detected by a VR4G receiver approximately 2 km
from its release site 30 minutes after release and the third (173 cm TL female) has not been
detected following her release (noting no data from the more widely spread VR2 receivers are
available for this time period).
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Based on length-weight conversions from northern Australia (Stevens and McLoughlin,
1991), the estimated weight of tiger sharks killed during this program (assuming 100%
survival of released sharks) is approximately 17 tonnes. More than half of this was taken in
the Metro region (Table 2).

Given the potential for at least some released sharks to have died post-release, total mortality
is likely to be higher than this estimate. The maximum amount, assuming no survival of
released sharks, is approximately 25 tonnes (Table 2).

Table 2. Estimated total weight of tiger sharks killed by Western Australian drum lines. The lower limit
and upper limit assume 100% and 0% survival of released sharks, respectively. Length-weight
conversions are based on tiger shark data from northern Australia (Stevens and McLoughlin, 1991).

Region Lower limit (tonnes) Upper limit (tonnes)
Metro 9.5 15.3
Geographe Bay 3.5 4.0
Capes 3.9 5.5
Total 16.9 248

Catch rates (tiger sharks only)

The catch per day at each of the three sites was variable with many of the days having no
captures, particularly in the Capes region (Figure 6). The overall rate of capture (sharks
captured per day) in the Metro region was very similar to that in Geographe Bay (1.2 tiger
sharks per day) with catch rates for both of these areas being higher than for the Capes region
(0.4 tiger sharks per day). The lower average catch rates in the Capes region may reflect
either distributional differences (Jower abundance in the southern region) and or differences
in susceptibly in this region. Furthermore the different geography of each of these two south
west sub-regions (e.g. sheltered waters at Geographe Bay vs. more exposed waters off the
Capes) may also have influenced the relative catch rates of this species. More detailed
analyses may subsequently be able to explore the extent to which the observed spatial
differences in catches may have been influenced by differences in local oceanographic and
benthic conditions and hook density (i.e. Gear competition/saturation effects) or bait type.

The catch rates for tiger sharks in the Metro region were highest in early-mid February (e.g. 9
captured on 14 February). This was followed by lower, more stable daily catches of tiger
sharks for the remainder of the trial program (Figure 6a). The decline in catch levels after
February may reflect some level of depletion of tiger sharks in the Metro region but their
continued capture up to the last day of the program indicated tiger sharks were still present
within the region. Alternatively, the decline could indicate a seasonal shift in their
distribution off the west coast that decreased their vulnerability to capture. The daily catch
data for both locations in the south west provides no evidence of depletion within these areas
with the catch level remaining at consistent levels for the duration of drum line deployment at
both Geographe Bay and the Capes (Figure 6).
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The daily patterns for the catch rate of tiger sharks 300 cm TL or greater (all of which were
destroyed) showed no pattern at any sites (Figure 7). This may be an indication of different
distribution and residency patterns for small compared to larger tiger sharks but the data are
too few to be conclusive.
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Figure 6. Daily catch of all tiger sharks captured in the (A) Metro, (B) Geographe Bay and (c) Capes

regions. Blue arrows represent the start and finish of fishing within each region. Note the different
scales of the y-axis for each region.
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Figure 7. Daily catch of tiger sharks = 300 cm TL in the (A) Metro, (B) Geographe Bay and (c) Capes

regions. Blue arrows represent the start and finish of fishing within each region. Note the different
scales of the y-axis for each region.
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Acoustic detections

The Shark Monitoring Network (SMN) was established to collect data on acoustically tagged
sharks using arrays of acoustic receivers which can provide data on the presence of
acoustically-tagged sharks detected within the MMAs. These data were examined for the
period of drum line deployment in 2014 compared with the same period in 2013 to assess the
hypotheses that (i) drum lines capture all sharks in their vicinity and/or (ii) attract more
sharks to the area than would otherwise have been the case. To reduce confounding by recent
captures, this analysis did not include the sharks that had acoustic tags inserted during the
drum line operations.

At the time of generating this report, a full set of validated acoustic data was only available
from the remotely-accessible satellite-linked VR4G receiver data (Table 3). The data from
sub-surface (VR2W) receivers will also be examined in the latter half of 2014 after these
units are retrieved for data-download and servicing.

Table 3. Shark detection data for satellite-linked (VR4G) receivers within MMAs.

Species/name Tag release Size Number of detection Number of detection

date (cm FL) days days (Jan-Apr 2014)
{Jan-Apr 2013)*

Tiger shark (G. 13/11/2012 211 4 1

cuvier) (Metro)

Bronze whaler 5/10/2013 226 - 4

(Carcharhinus (Metro)

brachyurus)

Bronze whaler 4/11/2013 242 - 1

(C. brachyurus) (Geographe Bay)

*These detections are restricted to receivers deployed within MMAs.

Three sharks (acoustically tagged prior to the drum line program) were detected during the
trial program in 2014 at receivers in close proximity to baits. Despite their proximity to
baited drum lines, none of these were caught. This demonstrates that drum lines do not catch
all sharks that come into the vicinity of the drum lines.

Given the small number of observations in each year, the data are not sufficient to address the
hypothesis concerning the level of attraction of sharks to these areas through the deployment
of drum lines.

DISCUSSION

Ecological impacts and observed versus expected catches

For most species or species groups, the observed levels of catch by the drum line program
were consistent with the predictions (low for most species) that were presented in the initial
risk assessment (DoF, 2014, Table 4). For some species the actual level of capture was lower
than predicted (e.g. dusky sharks), only the actual catch of tiger sharks was higher than
expected. The comparison of the actual versus predicted capture levels of each of the main
species or groups are considered below.
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Table 4. Summary comparison of actual catch levels versus predictions presented in the risk
assessment (DoF, 2014).

Species/Group Level of capture consistent Comments
with predictions?

White Sharks Yes -

Bull Sharks Yes -

Tiger Sharks No - Higher Possible effect of increased water

temperatures in recent years.

Dusky Sharks No - Lower Drum lines inshore of migration route
Grey Nurse Yes -

Demersal Scalefish Yes -

Dolphins Yes -

Seals/Sea Lions Yes -

Whales Yes -

Turtles Yes -

Targeted species

Tiger sharks

Tiger sharks are a relatively abundant, tropical and subtropical shark species with a
geographic distribution that extends from the west coast of WA over the northern half of
Australia to southern NSW. The drum lines deployed for the trial were only located in small
areas at the southern end of the tiger shark range on the west coast of Australia (compare
Figure 8 with Figure 1). This species is currently subjected to only minor levels of
exploitation elsewhere along the WA coast.

FEARE GG TRATION T L SWANSE N ANV ANT F s

Figure 8. Distribution of the tiger shark in WA.

The level of catch of tiger sharks in the drum line trial program was higher than expected.
Most of the captures of this species were expected to be released, with the number expected
to be killed in the order of 10-20 individuals. While the proportion that was released alive
was consistent with predictions (being over 60%), the actual number killed was 64. Having a
higher than expected number of tiger sharks off the west coast of WA is, however, consistent
with the observed trend in warming water temperatures occurring off this part of the coast
and, moreover, in the past 4-5 years this region has experienced marine heat wave events
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(Pearce et al., 2011). These have been associated with major effects on a number of species
including affecting their distributions (Caputi et al., 2014), which could have also led to
increased numbers of this mainly tropical species being located towards the southern extent
of their distribution off WA. Additional monitoring of this species would be required to
determine whether the catch rates experienced in 2014 are now typical or not.

Despite higher numbers encountered in the trial program than was anticipated, the initial risk
assessment indicated that the number of tiger sharks that would need to be killed before even
a measurable change in their total population would occur was likely to be in the order of
100s. The number known to have died during the trial (see Table 1), while higher than
expected, was still less than the levels considered necessary to potentially make a material
effect on total stock size.

The levels of mortality generated from the trial period are not considered to have exceeded
those outlined within the risk assessment which would generate more than a negligible risk.
However, the higher than expected level of captures obtained in the trial period and the
possibility of high-levels of post-release mortality has prompted a more detailed examination
of the risks associated with this level of capture should this same level be maintained for a
number of years.

Bull sharks

All available information that has been obtained by the Department’s shark research program
over the past two decades suggested that within the MMAs this species’ distribution is largely
confined to the Swan/Canning system. Consequently, given their apparent scarcity in near-
shore marine waters off south-western WA, the expected number of bull sharks caught in this
program was considered to be negligible. Consistent with this prediction, only bull shark was
caught in the trial period.

White sharks

Based on the low rates of capture of white sharks during the targeted fishing operations
(which have been designed to enable tagging of these sharks) completed off WA in the past
few years, especially during this time of the year, it was expected that the capture of white
sharks would be small .(< 10). The lack of any white shark captures in the trial period within
the MMA locations is consistent with this prediction and that white sharks are more common
in winter and spring when water temperatures are lower (DoF, 2012).

Non-targeted Species

Dusky shark

One of the most important and economically valuable species that was considered to be a
potential bycatch of this drum line program was the dusky shark (Carcharhinus obscurus).
There were initial concerns that the level of captures of this species may be relatively high
and if it were to exceed 30 this would represent a moderate risk to the stock. Only one was
caught in the trial period, which was much less than predicted.
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It is likely this lower than predicted catch is due to the drum line gear being set well inshore
of what emerging data suggests is this species’ offshore migratory pathway.

Shortfin mako

Due to concerns for populations of shortfin mako (Isurus oxyrinchus) elsewhere in the world
this species has been included in Appendix II of the Convention on Migratory Species.
Therefore it had to be listed as a migratory species under the EPBC Act and has been
considered separately in this report.

There are no particular concerns about anthropogenic impacts on shortfin mako in Australian
waters with continued recreational and commercial catches still allowed after listing.
Moreover the very small number caught in the trial program (5) would have negligible
impacts on this species’ Australian population.

Grey Nurse
The number of captures of this species was expected to be very low and their survival prior to
release should be high given their ability to buccally ventilate and maintain neutral buoyancy.

Consistent with the predictions, no individual of this species of shark was caught in the trial
program, supporting the initial assessment that the risk to this population is negligible.

Demersal scalefish

The design of the gear (e.g. size and design of hooks) made it highly unlikely that any
demersal scalefish species would be caught in the drum line program. As no demersal
scalefish were caught on drum lines in the trial program this is consistent with the prediction.

Seals and Sea lions
The size and design of the hooks made it a remote likelihood that any individual pinniped
would be captured in the program.

Consistent with the predictions, none of these species were caught during the program.

Turtles

Turtles are not common in the more temperate regions where the MMAs are located.
Individuals of most turtle species are therefore highly unlikely to be in the vicinity of the
MMAs and therefore even interact with the drum lines. The size and design of the hooks
make it a remote likelihood that any turtle would be captured on the drum lines.

Consistent with the predictions, none were captured in the trial period.

Whales

The trial period (January—April) occurred outside the typical migration seasons for the whale
species that migrate along the WA coast, reducing the likelihood of encountering drum line
ropes. In addition, the positioning of the lines well inshore of where the majority of whale
movements occur also reduced the likelihood of entanglements if they are encountered.

Consistent with the predictions, no interactions with whales occurred during the trial period.
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Dolphins
Given the size and design of the hooks used, it was highly unlikely that dolphins would be
captured by the drum line gear.

Consistent with the predictions, no dolphins were captured during the trial period.

Broader ecosystem effects

The footprint of the operation is extremely small compared to the distribution of the species
most likely to be directly affected, with only very small numbers of species other than tiger
sharks captured and/or killed. The program has therefore generated only negligible impacts
on each of the affected species. Consequently it is not plausible that these negligible impacts
would generate a measurable impact on the broader marine ecosystem.

Similarly, it is unlikely that the removal of up to 20-30 tonnes of a common species of shark
(i.e. tiger shark) per annum distributed across two small areas of the west coast bioregion by
this program would have any measurable effect on the functioning of the broader marine
ecosystems within this bioregion and therefore represents a negligible risk.

Consistent with this prediction, no effects to other species have been identified.

Comparison with shark control measures used elsewhere

Drum lines, long lines and gillnets have been used to target potentially dangerous sharks in
other locations including Queensland, New South Wales, South Africa, Brazil and Hawaii
(McPhee, 2012; Table 1). Direct comparisons between the operations of different shark
control measures are complicated by a number of factors. These include differences in
oceanographic conditions and therefore regional species composition, background abundance
levels and movements of different shark species, histories of commercial fishing effort,
fishery management and marine conservation measures plus differences in available data
series and how long after initiation of the programs that the data were started to be collected.
In addition, gear types, hooks sizes and bait types also vary among these programs.

In terms of the number of hooks used, the trial WA program was similar in scope to the drum
line program coordinated by the Natal Sharks Board in KwaZulu-Natal, South Africa but
much smaller than the number used in the Queensland drum line program. The hook size
used in WA was much larger than used elsewhere. Importantly, the customized hook-design
featured a point that was strongly recurved back towards the shank, analogous to the design
found on circle hooks. This design closes the gape of the hook compared to the standard J
hooks. As was predicted in the initial risk assessment (DOF, 2014), the combination of a
larger hook size and closed-gape used in WA appears likely to have contributed to the very
low numbers of non-shark bycatch species captured compared to other locations. Essentially
the catch was dominated by tiger sharks, which was a target species, with minimal other
species captured and effectively no non shark bycatch.

Similar to WA, tiger sharks form a major component of the Queensland drum line catch, and
to a lesser extent the long line catch in Brazil and to an even lesser extent South Africa (Table
5). This pattern probably reflects the susceptibility of tiger sharks to static baits (i.e. they are
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recognized as scavengers, as well as being active predators) along with differences in average
water temperatures and the tropical/subtropical distribution of this species. Most of the other
programs capture a wider range of species including non-shark bycatch.
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Table 6. Examples of shark control measures using drum lines, long lines or gillnets

Location Time Gear used Fishing duration Target species Main shark Non-shark bycatch
scale peci
Westem January Drum lines - 72 hooks (25/0 Customised ~ Closed | 24 hours a day. Hooks are | White shark, Tiger shark 1 north-west blowfish (silver toadfish,
Australia to April Gape — circle like). initially baited with Bonito, baited or checked at least tiger shark, (>90%) Lagocephalus sceleratus).
2014 Mackerel and since with miscellaneous fish heads | once a day. bull shark.
and frames. Set approx. 1 km offshore. Those < 3m are 7 rays
released
Queensland | Ongoing | Drum lines - 352 hooks (14/0 Mustad J design) 24 hours a day. Hooks are | Bull shark, tiger Tiger shark, Drum lines and Gillnets- Mostly
! from baited with sea mullet and set in water 8 — 10 m baited and checked 20 shark, bull shark loggerhead turtle (approx.10 per year at
1962 depth. 35 hooks set off south east Queensland days a month. white shark Gold Coast, Sunshine Coast and
beaches. Hooks are checked 20 days a month. Rainbow Beach). Also small number of
Most killed green turtle, leatherback turtle, common
Gillnets — Approx. 35 surface large-mesh nets dolphin, bottlenose dolphin, white-spot
(186 m TL, 6 m drop, stretched mesh size of 50 24 hours a day. Nets are eagle ray,
cm) set in water 8 — 10 m depth. checked 20 days a month. Manta spp . and other rays.
New South® | Ongoing | Gillnets — Bottom-set large-mesh nets used at 51 Soak time varies from 12 - | White shark, Hammerhead Currently around 5 bottlenose dolphins a
Wales from beaches (1560 m TL, 6 m drop, stretched mesh 96 hours. Nets are set bull shark shark, whaler year.
1937 size of 50 — 60 cm) set in water 10 — 12 m depth. every weekend day and shark
nine week days per month Most are found (Carcharhinus.
from September to April. dead Spp), angel shark
South Ongoing | Drum lines — 79 hooks (14/0 Mustad J design) 24 hours a day (although Bull Shark, white | Dusky Shark, Drum lines - Less than 10 animals a
Africa® from baited with Southern Rover or Jacobever species. | hooks and nets are Shark scalloped year consisting of Manta spp.,
2005 sometimes removed in Alive sharks are hammerhead loggerhead turtles, leatherback turtle,
Gillnets — 23.4 km of netting used along a 320 km | winter during the ‘sardine towed as far other turtles, long-beaked and common
stretch of coast (most nets are 214 mlong, 6.3 m run’). Hooks and nets are offshore as dolphins.
deep and 300 — 500 m offshore). checked daily from Monday | possible, tagged
~ Friday. and released.
Brazil’ 2004 to Drum lines — 23 lines with two different hook types | Drum lines fished 24 hours | Tiger Shark, bull | Nurse Shark, Less than 100 teleosts a year (mostly
2011 and sizes (9/0 J-style and 17/0 circle) baited with a day and hooks baited and | shark Tiger Shark Ariidae). Eight turtles Cheloniidae) in
Moray Eels or Oilfish. checked daily at dawn. Live animals total.
Long line hooks had an were relocated,
Long lines — Two lines (100 hooks per line, same average soak time of 15 tagged and
hooks size and bait as drum lines). hours. rel d
Hawaii® 1959 to Long lines — various configurations with up to 100 | Not reported for each gear | Tiger Shark, Sandbar Shark, None reported in the Wetherbee et al.
1976 hooks at any one time. Skipjack tuna was the type. Most were killed. | Tiger Shark 1994 publication.

main bait. Light long lines and hand lines were
also fished sporadically between 18 - 118 m
depth).

1= Sumpton et al. (2011); 2 = Reid et al. (2011); 3 = Cliff and Dudley (2011); 4 = Hazin and Afonso (2013); 5 = Wetherbee et al. (1994). Other drum line shark mitigation measures may have been deployed elsewhere. Note that the shank
length and gape diameter of hooks varies among models making direct comparisons of hook size difficult.
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Program improvements
The activities associated with the deployment and monitoring of the drum lines generally
worked well. There were, however, a number of improvements that could be made.

e There appeared to be clear advantages in the handling of the captured individuals for
the vessel that had access to a deck ramp. This made the removal of hooks and
undertaking other activities on the captured animals much safer for the crew and more
likely to be less injurious to the captured animal.

e The methods used to capture and transmit the data could be made more efficient.

Like all new programs, the logistics involved and especially determining what
information is most important to collect are frequently not clear until a program is
underway. Modifications could therefore be made to the drum line program to
improve the efficiency/consistency of operations and streamline data delivery and
validation.

o The collection of environmental data such as water temperature and habitat type and
the routine recording of damage to gear and bait usage could help in the interpretation
of catch rate information.

e A program of training of field staff in shark identification, data collection and data
recording will continue.

e [t would also be appropriate to consider the feasibility of trialling alternative gear set
ups for the drum lines that could potentially reduce the catch of sharks less than 300
cm TL.

Future research opportunities

Due to the start-up nature of this trial program, there were a number of logistical challenges
during this period which meant it was not possible to develop and implement a full program
of research to utilise the drum line activities. Thus, while tags were fitted to most released
sharks, there was no opportunity to systematically collect data other than the core information
on the lengths and sex of captured sharks.

Future options would still require careful consideration of how collecting other biological
data (including genetic samples, tags, reproductive, dietary, age and growth, etc.) could be
built into the daily drum line routine to help assess potential impacts on effected shark
populations. The collection of additional biological samples and data will therefore depend
on dealing with the logistical constraints such as drum line vessels’ type, size, capabilities
and storage facilities; distance from and type of port facilities; operator training requirements;
protocols and appropriate exemptions for scientific research of protected species, etc..

Experiences from the shark control programs undertaken in Queensland, New South Wales

and South Africa, suggest that providing opportunities for the collection of biological data
could lead to useful collaborations with Universities and other research institutes. This would
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lead to improved ecological and biological knowledge on the large sharks located in these
regions of the WA coast.

KEY REFERENCES CONSULTED OR CITED

Caputi, N., Jackson, G. and Pearce, A. (2014). The marine heat wave off Western Australia
during the summer of 2010/11 — 2 years on. Fisheries Research Report No. 250.
Department of Fisheries, Western Australia.

Cavanagh et al., (2003). The conservation status of Australian chondrichthyans: report of the
IUCN Shark Specialist Group Australia and Oceania Regional Red List Workshop,
University of Queensland, Brisbane.

Chidlow et al., (2006). Identification of Western Australian Grey Nurse Shark aggregation
sites - Final Report to the Australian Government, Department of the Environment
and Heritage, May 2006. Fisheries Research Report No. 155, Department of
Fisheries, Western Australia.

Cliff, G. and Dudley, S.F.J. (2011). Reducing the environmental impact of shark-control
programs: a case study from KwaZulu-Natal, South Africa. Marine and Freshwater
Research 62: 700-709.

Commonwealth of Australia (2014). Statement of reasons for granting an exemption under
the EPBC Act (1999). Minister for the Environment. January 10, 2014.

Department of Fisheries (2012). A correlation study of the potential risk factors associated
with white shark attacks in Western Australian waters. Fisheries Occasional Paper
109. Department of Fisheries, WA.

Department of Fisheries (2013). State reports of the fisheries and aquatic resources of
Western Australia 2012/13.

Department of Fisheries (2014). Research Advice on the Proposed Shark Mitigation Strategy
using drum lines for January to April 2014. Department of Fisheries, Western
Australia, January 2014. Published on EPA website 12 February 2014.

Dudley, S.F.J. (1997). A comparison of the shark control programs of New South Wales and
Queensland (Australia) and KwaZulu-Natal (South Africa). Ocean Coastal
Management 34:1-27.

EPA (2014). Notice of Decision. Shark Drum Line Deployment, Management and
Associated Services. Office of the EPA Western Australia. 12 March 2014.

Fletcher, W.J. (2005). Application of qualitative risk assessment methodology to prioritise
issues for fisheries management. ICES J. Mar. Res. 62:1576-1587.

WA Shark Mitigation Strategy - Report on drum line trial period (January — April 2014) DRAFT 11 22



Hazin, F.H.Z. and Afonso, A.S. (2013). A green strategy for shark attack mitigation off
Recife, Brazil. Animal Conservation.

Heupel, M. and McAuley, R. (2007). Sharks and rays (Chondrichthyans) in the North-west
Marine Region. Final report to Department of the Environment and Water Resources,
National Oceans Office Branch.

ISO (2009). Risk management — principles and guidelines. 31000. International
Organisation of Standards, Geneva. Switzerland.

Last, P.R. and Stevens, J.D. (2009). Sharks and Rays of Australia. CSIRO Publishing.

McAuley, R. and Simpfendorfer, C. (2003). Catch composition of the Western Australian
temperate demersal gillnet and demersal longline fisheries, 1994 to 1999, Fisheries
Research Report No. 146, Department of Fisheries, Western Australia.

McAuley, R et al. (2005). Biology and stock assessment of the thickskin (sandbar) shark,
Carcharhinus plumbeus, in Western Australia and further refinement of the dusky
shark, Carcharhinus obscurus, stock assessment, Final FRDC Report — Project
2000/134, Fisheries Research Report No. 151, Department of Fisheries, Western
Australia.

McPhee, D (2012). Likely effectiveness of netting or other capture programs as a shark
hazard mitigation strategy in Western Australia. Fisheries Occasional Paper 108.
Department of Fisheries, WA.

Pearce, A. et al. (2011). The “marine heat wave” off Western Australia during the summer of
2010/11. Fisheries Research Report No. 222, Department of Fisheries, Western
Australia.

Pearce, A. F., Feng, M., (2013). The rise and fall of the “marine heat wave” off Western
Australia during the summer of 2010/2011. Journal of Marine Systems 111-112: 139-
156.

Reid D. et al. (2011). Decadal trends in shark catches and effort from the New South Wales,
Australia, shark meshing program 1950 — 2010. Marine and Freshwater Research 62:
676-693.

Ryan, K et al. (2013). An integrated system to survey boat-based recreational fishing in
Western Australia 2011/2012. Fisheries Research Report No. 249, Department of
Fisheries, Western Australia.

Stevens, J.D., and McLoughlin, K.J. (1991). Distribution, size and sex composition,
reproductive biology and diet of sharks from northern Australia. Australian Journal of
Mavrine and Freshwater Research 42, 151-199.

WA Shark Mitigation Strategy - Report on drum line trial period (January — April 2014) DRAFT 11 23




Sumpton, W. et al. (2011). Gear selectivity of large-mesh nets and drumlins used to catch
sharks in the Queensland Shark Control Program. African Journal Marine Science 33:
37-43.

Wetherbee et al. (1994). A review of shark control in Hawaii with recommendations for
future research. Pacific Science 48, (2): 95-115.

WA Shark Mitigation Strategy - Report on drum line trial period (January — April 2014) DRAFT 11 24




