Non-lethal options for mitigating catch depredation
by toothed whales from pelagic longlines

Update #2 — December 2009: First steps toward miding catch depredation by whales
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Contact: Derek Hamer, Project Coordinator: Marine MammaishEry Interactions, Australian Marine Mammal Centre
Australian Antarctic Division, 203 Channel Highwa§ingston, Tasmania, 7050, Australderek.hamer@aad.gov.au

2.1 Fact finding mission on pelagic longliner takes pia

The first steps in the depredation mitigation pcojgere undertaken in November 2009,
with the Project Coordinator accompanying B\éFortunaon a fact finding mission to

the Coral Sea in search of tuna and billfish. Tegesel is a 24 metre long purpose built
longliner based out of Mooloolaba in southern Queémrd and it was engaged in normal
fishing operations during the trip. One of the tagkas to gain an overall understanding of
the challenges facing the crew and vessel whilerfgsby working as part of the crew.
More specifically, the aim of the trip was to gaigreater understanding of the general
fishing operation,i() interactions with toothed whalesj X perceptions of the crew toward
depredation by toothed whales and its economic angrad {v) seek advice on the
potential approaches to mitigating depredationughophysical deterrence. In this update,
these aspects have been explored through a conaoirmditqualitative and quantitative
information obtained during the trip. The followingport is not intended to be exhaustive,
but rather represents the issues experienced ovessel at one point in time. However, it
is hoped they will provide valuable insights intbe tchallenges facing the pelagic longline
industry relating to catch depredation by toothédMs and how best to mitigate it.

2.2 Overview of a pelagic longline fishing operation

Pelagic longliners operating in Australia’s excliegseconomic zone (EEZ) in the Pacific
Ocean are licensed under the Eastern Tuna anésBilishery (ETBF) and adhere to licence
conditions set out by the Australian Fisheries Mgmaent Authority (AFMA). Although
vessels vary in configuration, they are typicalgpeen 18 and 24 metres in length and run
gear similar to that described in Update #1. Alistnavessels typically operate with the most
technologically advanced navigational and fish ifigdequipment and are highly automated.
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TheFV Fortuna(Figure 3), a longliner licensed under the ETBépalted Mooloolaba on
28 November 2009 to fish for tuna in the Coral Sdee journey took just over two days
and the first shot commenced on 1 December. Fisgtongnued over the next 14 days,
with 13 shots undertaken.

Figure 3. The&V Fortunaand crew, in Mooloolaba, Queensland.

Mean set (deploying the longline gear) duration &&2 to 4.08 hours and mean haul
(retrieving the longline gear) duration was 11.67.8.9 hours (Table 1). When combined,
the mean duration of all fishing operations fortead hour period was 15.02 to 17.75 hours.
This leaves between 8.98 hours and 6.25 hoursadlaieach day to undertake all other
activities aboard the vessel, such as gear reg@rgral maintenance, eating and sleeping.

The time available outside fishing operations srgither in transit (moving between
fishing locations) or stationary while the longliisefishing (soak time). For the purposes of
this study, soak time was defined as the timedlaised between when setting ended and
hauling commenced. Using this definition, mean doak was 5.18 to 6.85 hours (Table
1). The soak time represents the longest peridithef available to the crew for other
activities besides fishing operations.

When setting the longline, a hook is deployed apipnately every 8 seconds and the mean
number of hooks deployed each shot during thiswap 2319884 (1935 to 2703). If the
incorporation of a PDMD into the fishing gear inesed the time taken to deploy each hook
by one second, overall setting time would incrdasbetween 32.25 minutes and 45.05
minutes. These figures would double (to betweeB ar@ 1.50 hours) if the presence of a
PDMD increased the sahdhaul time by one second each hook. Based on figgses, the
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introduction of a PDMD could result in the soakitmeing reduced by between 7.85% and
29.16%, which is not a favourable outcome for ibbdry.

Table 1. Summary of the timing and duration ofifighactivities on théV Fortunain December
2009. These results have been reviewed by theskckalder (Garry Heilmann, De Brett
Seafood Pty. Ltd.) and permission has been kindintgd to present them in this report.

11 - 50

2.2.1 Summary

During this trip it was revealed thaj & substantial proportion of the day was spehirip

and (i) given the large number of hooks typically depkhyeven very small increases in the
time required to set or haul each hook could reawgtbstantial increases in the duration of
fishing activities, and/or significant decreasesaak time and/or significant reduction in the
number of hooks set. This situation is likely todimilar across all pelagic longline vessels
and fleets. Therefore, one of the criteria usedieteelop an effective PDMD should be to
ensure that impediments to setting and hauling eirreminimal or negligible.

2.3 Interactions of the pelagic longline fishery wittoothed whales

All fishing effort during the voyage was concenghin the Coral Sea, approximately one
third to half way between the east coast of Austrahd New Caledonia (Figure 4). During
this time, 27,830 hooks were set over the 13 slisr 20 species of pelagic fish known
to the commercial fish market were caught and tippedominantly retained included
three species of tuna (albacditeunnus alalungayellowfin T. albacaresand skipjack
Katsuwonus pelami®ne species of billfish (striped marllietrapturus audaxand three
other species of perciform fish (rudderfiSentrolophus nigermahi mahiCoryphaena
hippurusand waho@canthocybium solandri



Figure 4. Spatial distribution of effort from th& Fortuna(blue dots) during fishing operations in
December 2009. Precise locations (i.e. latitudeslamgitudes) are not provided for
confidentiality reasons. These results have bedawed by the license holder (Garry
Heilmann, De Brett Seafood Pty. Ltd.) and permissias been kindly granted to present
them in this report.

Depredation was recorded during three (23.1%) ®flth shots. Between 1% and 72.1% of
the catch from each of those three shots was fanf#ale due to resulting physical damage.
For the purposes of this project, depredation isdd as a type of operational interaction
that involves the partial removal, complete remarallamage of fish caught on longline
hooks. In practice, partial removal involved thetighor complete removal of the trunk of
the fish with the head remaining attached to thekhahile damage resulted in tooth rakes
or lacerations to some or all of the external sug$a0f the fish (Figure 5). Among the fish
landed on the deck, three fish species were tigettaf depredating whales. They were
albacore tuna (1.51 per 1000 hooks), yellowfin t(thd@6 per 1000 hooks) and mahi mahi
(0.04 per 1000 hooks; Table 2). Overall, 9.72%hefke three species or 9.03% of the overall
catch suffered from the effects of depredation bghes. These figures do not include fish
that are completely removed by depredating whalesye likely to be minimum estimates.

Table 2. Summary of number of fish landed on thekahuring fishing activities on theV Fortunain
December 2009. The number of fish caught and dadnagelepredation is presented for the three
most abundant fish, those three combined and dveralll of the fish landed on the deck. These
results have been reviewed by the license holdarr{Gleilmann, De Brett Seafood Pty. Ltd.) and
permission has been kindly granted to present ihetis report.
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Bait was removed during two (15.4%) of the 13 shiétshers typically referred to this as
the ‘shiny hook syndrome’ and attributed these &/emthe depredating activities of
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dolphins or toothed whales. Whales were observeidgithe set of one of these two shots
and only one or two target fish were subsequeralygbt during each. Although this
activity does not conform to the definition of datdepredation used in this project, it is
important to note that fishers believe dolphinsomthed whales are responsible. Indeed,
most of the baits returned to the deck were damaygadimilar manner to depredated
catch, with mostly only the heads remaining onttbek (compare Figure 5b with Figure
6a). However, small schools of small pelagic fistrevalso observed feeding on the bait at
a number of hooks during the hauls of these twdssl8ome of the baits had sustained
damage on the torso that appeared to resembledobite marks of a small pelagic fish
(Figure 6). This suggested that the depredatidhebaits may be partly or wholly
attributable to small pelagic fish, rather thanpthihs or whales.

Figure 5. Physical damage sustained by the fisthcatd attributed to depredating whales. These pbeam
of albacore tuna were retrieved by the crew ofRfWid-ortunaat the end of a shot in December
2009. Figure 4a depicts tooth marks on the torsbddndepicts the more typical outcome where
the trunk has been completely removed behind tte gi

Figure 6. Physical damage sustained by sar@aedinops saggait used to catch tunas and billfish on a
pelagic longline. These examples of sardine wereewed by the crew of theV Fortunaat the
end of a shot in December 2009. Fishers attribaiedamage of this nature to depredating whales
and refer to it as the ‘shiny hook syndrome’. Fegbea depicts the condition of most of the
returning bait and 5b is also a common occurrendedepicts what appear to be the tooth marks
of a small pelagic fish. This suggests other spelthgic fish may be at least partly responsible for
damaging or consuming bait on longlines.



2.3.1 Summary

A variety of fish species were caught, althoughydhtee appeared to be targeted by
depredating toothed whales. Interestingly, thoseestinree species are also the primary
target of the fishery and are the most valuabléhdlgh less than 10% of the caught fish
were damaged from less than 16% of the shotskippex and other longline fishers in the
same fishery indicated that up to 50% of their allexatch had been damaged during
previous trips. Although many fishers believe th@predating dolphins or toothed whales
are also responsible for the removal of baitsgheas evidence that small pelagic fishes
may also be at least partly responsible.

Catch depredation by toothed whales may be unaeiasid in all pelagic longline fisheries.
Firstly, it is not possible to determine the numbeproportion of depredated fish that are
completely removed from hooks by depredating wh&@esondly, there are other forms of
operational interactions that may also reduce #tehcrate of pelagic longlines. Dolphins or
toothed whales may take the baits from pelagiclloadhooks or may also scare away target
fish. Target fish may otherwise have been attrattiesthd become caught on a pelagic
longline hook, thus the number of fish hauled maydwer than if dolphins or toothed
whales had been absent from the area.

Toothed whales and dolphins are likely to benefibf the easily obtainable food source
provided by pelagic longlines, although they maspdie at risk of injury or death
especially when depredating the catch. An indiviciay suffer injury if they ingest a

hook along with the depredated fish, with deatkl{iko occur some time later from
associated complications. Alternatively, ingestnigook may lead to death almost
immediately, especially if the individual is unalidereach the surface to breath. These
occurrences have been reported in this and otbleeries, although fishers have suggested
that it is rare. Nonetheless, without any cleararathnding of the status of toothed whale
populations in the Coral Sea or in other locatidgins,impossible to determine what the
impact of even low levels of by-catch mortality ntag/on their conservation.

2.4 Perceptions of the pelagic longline fishery towardspredation by toothed whales

Many aspects of the interaction are difficult opmssible to quantify. However, the
perceptions and experiences of licence holderdishers are a valuable resource that should
not be ignored or underestimated when attemptindeiotify, develop, trial and implement
depredation mitigation measures. While aboard=¥é-ortunain December 2009, the more
experienced members of the crew offered detail@hoentary on some aspects of the
problem. Summaries and interpretations of thes@mnaded below.
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2.4.1 Factors attracting whales and ways fishers attetovade them

The crew identified noise as the largest attradtmmtoothed whales to pelagic longline
fishing operations. Given the sound conducting priogs of water, whales may be able to
detect their presence from a considerable distameg. The main and auxiliary engines
and hydraulic pumps generate most of the noisegadth the propeller and propeller shaft
also produce noise when in operation. These, alotigthe hull shape and hull material
are likely to produce a sound signature that akxperienced whales to the presence of
particular vessels. Some vessels may be more taterdlban others, because they catch
more fish. Once attracted to the general proximits fishing vessel and its activities,
whales may be able to detect the more subtle scemdted from the fishing gear in

order to depredate from it.

Currently, specialised and effective depredatiotigaiion devices for commercial use
have not been developed and are not in use in @agip longline fisheries.
Consequently, fishers have attempted to mitigatiehadepredation by whales by altering
operational procedures. Most skippers avoid usomgs(i.e. fish finders) completely and
radar (i.e. navigational aid) during the day, basesilney believe the sound they generate
is detectable by whales from a long distance awdgrestingly, fishers did not consider
the radio beacons floating at the surface of thglloe to be an attractant. If whales are
present or if depredation occurs, the most decigsponse taken by fishers is to move
away from the area to a new and distant locatiomeéSfishers have also used ‘L’ setting
(changing the direction of the set by approximagglydegrees half way through the set)
and ‘T’ setting (setting across the end of somezse’s longline) as a depredation
mitigation tactic.

Both the skipper of thEV Fortunaand three licence holders in the ETBF were unstire
success rates and of the consistency of the evastians used, thus making it difficult to
determine if their efforts were worthwhile. Nond#ss, they appear to be ‘standard
practice’ in the fishery. This vagary is compoundgdhe fact that whales are intelligent
animals and may eventually learn how to combattfasive actions taken by fishers. As
such, it is difficult to determine if the funds aeffort committed by the licence holder,
financier, skipper and/or crew to evade depredatihgles are justified in the long term.

2.4.2 Increases in whale populations and catch depredatio

Many fishers from various regions around the wdinkat have interactions with whales
have reported increases in the numbers of indilsdarund their vessels and in the
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incidence of depredation, especially in recent sinte particular, pelagic longline fishers

in the ETBF that fish in the Coral Sea, includihgde on th&V Fortuna believe that

catch depredation has increased to such an ekt@nt how has a significant impact on the
economic viability of their enterprise. There i®ging evidence that populations of
several species of whale are on the increase imder of regions. It is generally
acknowledged that several larger baleen whale epéeve benefited from the ban on
whaling by the International Whaling Commission @n 1986 (Twiss and Reeves,
1999). However, very little is known about the plapion status of long-finned pilot

whales and false killer whales, especially in thet§ Pacific. In general, population size,
trends and boundaries remain unclear. This is maetause they are fast swimming
animals that are difficult to approach, thus makirdjfficult to conduct censuses and to
establish individual identification records. Altlgiuthe increase in depredation reported by
fishers is likely to be real, some caution showdcekercised before assuming this is
associated with population increases. Insteadgpiparent increase may be due to an
increasing number of individuals learning to deptedrom longlines and taking advantage
of the easily obtainable food source. This phenanemuld be independent of changes in
the population size of the whale species involved.

2.4.3 Economic impact of depredation by whales

The economic impact of depredation is difficulimeasure. Some of the aspects of
depredation explored earlier in this update hidttlipe difficulties associated with
guantifying its actual cost. Firstly, an unknowraqtity of fish may be deterred from
becoming caught on a baited hook or removed coedgléom the hook after becoming
caught. Secondly, fishers may respond to depreuatiovays that are unnecessary or
exaggerated, thus adding further costs in a sitnatihere the vessel is already under
financial pressure. Thirdly, there is also consade variance in value within (vast
fluctuation in the buying price of individual sastiigrade yellowfin: $400-$3,000) and
between (high value large yellowfin: <$3,000/fishy value albacore: ~$6/kg) some of the
target fish species, thus making it difficult toasare the value of the damaged fish on any
given day and of the fish that are completely reeabfrom the hook. Therefore, these
aspects contribute a high degree of uncertaintynvassessing the economic impact of
depredation on pelagic longlines.

Whales are conspicuous and their depredating aet\vare central to most contemporary
discussions by fishermen about the economic deokipelagic longline fisheries. Despite
the available quantitative and anecdotal evideimkang the two, it is possible that other
factors are contributing to the declines in therdiya of fish caught or present in an area.
Other large predators such as sharks may remowghthsh or deter free-swimming fish
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from being caught in much the same way as whalewdite other small pelagic fish may
remove baits from hooks. It is also possible tedurctions in catches may be directly
attributable to operational decisions made by igteef, which result in the longline being set
in areas where target fish are in low numbers seab On these occasions, the fisher may
attribute the ensuing poor catch to depredatingeghdecause they are much more likely to
be observed than sharks or small pelagic fish, dvemgh neither may not be responsible.
Finally, a growing number of fisheries are becomeegnomically unviable due to
overfishing, largely due to the absence of effit@md progressive management
arrangements. Ultimately, overfishing may directhjindirectly lead to a reduction in the
quantity of food available to toothed whales, tmgseasing the likelihood that they will seek
alternative sources, such as those made availgtgelbgic longline fishing activities.

In summary, assessments of the economic impacitofi depredation and operational
interactions with toothed whales should be viewdti waution, due to the uncertainty
and subjectivity in the available data and inforiorat Collectively, they may lead to a
marked underestimate or overestimate of the ecanoast to the fishery. Despite these
problems, the potential economic impact of whalereéation on the pelagic longline
industry should not be understated. However, rdtiear attempting to determine the
static economic cost of depredation by whales, ghends may be a better indicator of
what the future holds for the pelagic longline istiy.

2.4.4 Summary

There are a number of aspects of the fishery tivaica whales to fishing gear, most of
which appear to be based on the magnitude andtargnaf the noise generated during
fishing operations. Fishers have attempted to redwise emissions by turning off
electronic equipment that may attract whales. Sopgsational responses seem to be in
widespread use in the fishery, but there is |gtt@ence that they are worthwhile. To
date, there are no acoustic or physical deterearg@gable to the fishery.

Reported depredation by whales appears to be andrease in the ETBF and in pelagic
longline fleets generally. While the populationesaf some whale species (e.g. baleen
whales) are known to be on the increase, this babaen confirmed for the two species
responsible for most of the depredation from pelémngline vessels in the Coral Sea.
Caution should be exercised before associatingasas in the incidence of depredation
with increases in population size.

Estimating the economic impact of depredation bgle$is difficult, due to the
uncertainty associated with the value, composiioa proportion of damaged and lost
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fish and the additional actions taken by fishersegponse to depredation events.
Although it is acknowledged that depredating todttiwales may be at least partly
responsible for the ongoing decline in catchesfdhbethat they are conspicuous tends to
diminish the perceived importance of other impdrfantors such as the activity of other
predators and scavengers and overfishing in ciggdtm current situation for the fishery.

2.5 Mitigating depredation by toothed whales through ysical deterrence

Operational interactions between marine mammalcanamercial fisheries is on the
increase in Australia and globally. Depredationgsosn economic risk to the pelagic
longline fishery and an associated conservatidntaghe marine mammal. Acoustic
detection and deterrent devices (ADDs) have bealtett in a number of studies to
mitigate depredation and in many cases the resulisate they are ineffective (Mooney
et al., 2009). Other studies have indicated thptettation or mortality levels either
decline initially and are then followed by diminisg effectiveness over time (Shapiro et
al., 2009), or increase because the ADD acts dmaér bell’ (Jefferson and Curry,
1996). There are also concerns that ADDs introchacee to the marine environment that
could disrupt whale echolocation or other naturatine processes.

Physical depredation mitigation devices (PDMDs)eneaceived little attention in most
fisheries until recently. In a southern Australrack lobster fishery, rods or ‘spikes’ were
attached to the base of a rock lobster pot to iragedry of Australian sea lions through the
entrance (Derek Hamer, unpublished data). Extertsals were conducted and showed
that the spike mitigated depredation and incidemiadtality of sea lions, but did not affect
the size distribution and catch rate of rock lolsst®utcomes of this nature are likely to
lead to uptake of PDMDs within the fishery, espkgi&the economic impact on the
fishery is negligible or positive. To date, thesend evidence that any pelagic longline
fishery has successfully mitigated depredation bgles. Unlike the rigid and simply
constructed spike, deterring whales from depreddtsin from longline hooks is likely to
be comparatively complex and challenging. The lmeghook must first be able to
function without impediment in order to catch afibut the presence of the fish on the
hook must act as the trigger for the PDMD to becawctese and protect the fish from
depredation. This is likely to require the use @ving parts and triggers. If this is
achievable, it could provide economic advantagesofwgline fisheries that have these
problems and could provide conservation advantagdbie whale populations involved.

The principal aim of this project is to develop@ND that results in a net economic
gain for fishers, where the cost of the PDMDs sslthan the increased yield associated
with using them. After a number of discussions iité fishers on thEV Fortunaand
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with some licence holders in the ETBF, six critev@re identified as being important in
the development of a PDMD. They are summariseolasfs:

I Functional Successful in mitigating catch depredation by legia

. Durable Withstand the physical and chemical rigors asgediwith the fishing
operation and the marine environment without logsfiiciency or failing;

ii. Simple Easily used by the crew, especially during sgtéind hauling;

V. Efficient Quick and easy to attach to and take off therfslgear in a way that
adds a minimal or negligible amount of time to tishing operation;

V. Safe Does not compromise the safety of the crew od#predating whales.

Vi. Cheap Cheap to manufacture and purchase.

Fishers on th&V Fortunaand licence holders in the ETBF were also abladwige

insights for guiding the direction of PDMD developnb. Also, from observations made
during the three shots where depredation occuitrads noted that the caught fish in or
immediately adjacent to tangles in the fishing geanained undamaged. Tangles tended to
occur as a result of caught fish attempting to psch was thought that depredating whales
might be avoiding tangled gear in order to avoiddmeing entangled themselves. A device
based on a similar principal has been trialled sssfuilly in a troll fishery in the United
States to deter depredating bottlenose dolphimsiops truncateéZollett and Read, 2006).

This phenomenon currently underpins the focus dfiPQievelopment in the current
project. When a fish is caught, the pressure otinlkeenvould trigger the PDMD to
release a number of strands or streamers of latestiroud the fish, thus mimicking an
entanglement in the fishing gear. Given that degied whales are assumed to exhibit
avoidance under these situations, it is assumeadwhiebe deterred from taking caught
fish that are protected by the PDMD. In practibe, best approach may be to attach a
PDMD to each snood above the hook (Figure 7).ditti the PDMD would sit well clear
of the hook until the pressure caused by a caugitiiggers it to move toward the fish,
thus allowing the streamers to cover it completely deter depredating whales.

2.5.1 Summary

Operational interactions between marine mammalcanaimercial fisheries is on the
increase in Australia and globally. ADDs have beglled in a number of studies to
mitigate depredation and in many cases the resulisate they are ineffective. PDMDs
have received little attention in most fisheried #émeir inclusion in pelagic longline
fisheries is likely to be necessarily complex.
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Figure 7. Conceptual diagrams of a physical depi@danitigation device (PDMD) for use on pelagic
longlines, being considered for further developnignthe Australian Marine Mammal Centre and
Fishtek (vww.fishtekmarine.com Figure 6a depicts an untriggered PDMD, befofistatakes
the hook, well clear of the hook. Figure 6b dep&c®DMD triggered by a hooked fish, which has
descended toward the hook. The streamers are éésigmmimic a tangle in the fishing gear,
which it is assumed will deter the depredating whathus leaving the fish undamaged.

An ideal outcome is that fishers will want to use@2MD in order to bring about a net
economic gain. For example, the overall cost adgrating the device into the fishing
operation must is less than the losses sustainéaketyshery or fishing enterprise attributed
to catch depredating by whales. In order to achibigesituation, fishers indicated that a
successful PDMD must be, functional, durable, sanefficient, safe and cheap.

It was noted during shots where depredation ocduhat fish in or immediately adjacent
to tangles in the gear remained undamaged. It i@aght that depredating whales may
avoid tangled gear in order to avoid becoming egleahthemselves. This phenomenon
underpins the development of the PDMD in the curpeoject. When a target fish takes a
hook on the pelagic longline, the PDMD attachethtosnood is triggered and shrouds
the fish in streamers that mimic a tangle, thusmety the depredating whale.
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2.6 General summary

In summary, accompanying th& Fortunaduring its fishing activities in December
2009 aided in compiling the following suite of imfieation that will assist in the guiding
the development and uptake of an effective PDMDnidigating catch depredation at
longlines:

This trip aided in achieving aims 1, 2 and 3 o$ ghioject, outlined in Update #1;
Depredation by whales is a high priority issuedelagic longline fisheries in
Australian and the South Pacific and appears tonthe increase;

Some fishing enterprises believe depredation bylegha responsible for significant
economic losses and that its continued increadeesililt in some fisheries becoming
economically unviable;

Whales are thought to be attracted to the fishpeyation by the magnitude and
signature of the noise it generates;

In the Coral Sea and throughout the South Padifing-finned pilot whales and false
killer whales appear to be the two species primamdolved and they may also be
associated with depredation in other regions;

Killer whales and short-finned pilot whales andrspevhales are also likely to
depredate from pelagic longlines;

Only three of the 20 fish species caught were dachéy depredation, indicating that
depredating whales may target specific fish spgmieterentially;

Although depredation is generally measured by theqgrtion of damaged fish in the
catch, depredating whales may algacompletely remove caught fish ang paits or
may (ii) scare target fish away from baited hooks;

There is much uncertainty surrounding the compmsithumber and value of the fish
that are retrieved in a damaged state, taken coehpler scared away, thus making it
impossible to determine the actual cost to theefigh

There are other non-whale related sources of dapoedthat may lead to economic
losses, such as bait loss attributable to smadigiefish, catch loss attributable to other
marine predators such as sharks and overfishing;

Nonetheless, whales are conspicuous and are biagntinue to be perceived as the
primary source of catch depredation;

Although individual whales may benefit from depridg from pelagic longlines, they
are also at risk of injury or death if they ingbebks or become entangled in the gear;
These incidences may have a negative impact orevgzgdulations, although there is
insufficient data for the species involved to comfihis;
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Acoustic deterrent devices (ADDs) have had littlecgess in mitigating catch depredation;
There is no evidence of pelagic longline fishetissig PDMDs and their development
seems to have been little attention to date;

It was found that in shots where depredation oeclthat caught fish located in or
adjacent to tangled gear were left undamaged. Adsded to the assumption that
depredating whales may avoid tangled fishing gBlais phenomenon forms the basis

of the PDMD to be trialled by the current project;

Fishers indicated that a successful PDMD shoulfiibetional, durable, simple,

efficient, safe and cheap;

A PDMD that satisfies all of these criteria coulthly about economic improvements for
the fishery and reduced negative interactionsHerdepredating whale species involved,;
One measure of the ultimate success will be theegegf voluntary uptake by the
various pelagic longline fisheries.
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