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

___________________________________________________________________________________________________________________________________________ 
 

Update #2 – December 2009: First steps toward mitigating catch depredation by whales 
·  Find this and other related documents at: http://www.marinemammals.gov.au/regional-initiatives/depredation-project 

·  Contact:  Derek Hamer, Project Coordinator: Marine Mammal – Fishery Interactions, Australian Marine Mammal Centre, 

Australian Antarctic Division, 203 Channel Highway, Kingston, Tasmania, 7050, Australia, derek.hamer@aad.gov.au  

 

2.1 Fact finding mission on pelagic longliner takes place 

 

The first steps in the depredation mitigation project were undertaken in November 2009, 

with the Project Coordinator accompanying the FV Fortuna on a fact finding mission to 

the Coral Sea in search of tuna and billfish. The vessel is a 24 metre long purpose built 

longliner based out of Mooloolaba in southern Queensland and it was engaged in normal 

fishing operations during the trip. One of the tasks was to gain an overall understanding of 

the challenges facing the crew and vessel while fishing by working as part of the crew. 

More specifically, the aim of the trip was to gain a greater understanding of (i) the general 

fishing operation, (ii ) interactions with toothed whales, (iii ) perceptions of the crew toward 

depredation by toothed whales and its economic impact and (iv) seek advice on the 

potential approaches to mitigating depredation through physical deterrence. In this update, 

these aspects have been explored through a combination of qualitative and quantitative 

information obtained during the trip. The following report is not intended to be exhaustive, 

but rather represents the issues experienced on one vessel at one point in time. However, it 

is hoped they will provide valuable insights into the challenges facing the pelagic longline 

industry relating to catch depredation by toothed whales and how best to mitigate it. 

 

2.2 Overview of a pelagic longline fishing operation 

 

Pelagic longliners operating in Australia’s exclusive economic zone (EEZ) in the Pacific 

Ocean are licensed under the Eastern Tuna and Billfish Fishery (ETBF) and adhere to licence 

conditions set out by the Australian Fisheries Management Authority (AFMA). Although 

vessels vary in configuration, they are typically between 18 and 24 metres in length and run 

gear similar to that described in Update #1. Australian vessels typically operate with the most 

technologically advanced navigational and fish finding equipment and are highly automated. 
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The FV Fortuna (Figure 3), a longliner licensed under the ETBF, departed Mooloolaba on 

28 November 2009 to fish for tuna in the Coral Sea. The journey took just over two days 

and the first shot commenced on 1 December. Fishing continued over the next 14 days, 

with 13 shots undertaken. 

 

 

Figure 3. The FV Fortuna and crew, in Mooloolaba, Queensland. 

 

Mean set (deploying the longline gear) duration was 3.72 to 4.08 hours and mean haul 

(retrieving the longline gear) duration was 11.07 to 13.9 hours (Table 1). When combined, 

the mean duration of all fishing operations for each 24 hour period was 15.02 to 17.75 hours. 

This leaves between 8.98 hours and 6.25 hours available each day to undertake all other 

activities aboard the vessel, such as gear repairs, general maintenance, eating and sleeping. 
 

The time available outside fishing operations is spent either in transit (moving between 

fishing locations) or stationary while the longline is fishing (soak time). For the purposes of 

this study, soak time was defined as the time that elapsed between when setting ended and 

hauling commenced. Using this definition, mean soak time was 5.18 to 6.85 hours (Table 

1). The soak time represents the longest period of time available to the crew for other 

activities besides fishing operations. 

 

When setting the longline, a hook is deployed approximately every 8 seconds and the mean 

number of hooks deployed each shot during this trip was 2319+384 (1935 to 2703). If the 

incorporation of a PDMD into the fishing gear increased the time taken to deploy each hook 

by one second, overall setting time would increase by between 32.25 minutes and 45.05 

minutes. These figures would double (to between 1.08 and 1.50 hours) if the presence of a 

PDMD increased the set and haul time by one second each hook. Based on these figures, the 
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introduction of a PDMD could result in the soak time being reduced by between 7.85% and 

29.16%, which is not a favourable outcome for the fishery. 
 

 Table 1. Summary of the timing and duration of fishing activities on the FV Fortuna in December 
2009. These results have been reviewed by the license holder (Garry Heilmann, De Brett 
Seafood Pty. Ltd.) and permission has been kindly granted to present them in this report. 

 

  
 
 
 
 
 
 

 

 

 

 

 

 

 

2.2.1 Summary 
 

During this trip it was revealed that (i) a substantial proportion of the day was spent fishing 

and (ii ) given the large number of hooks typically deployed, even very small increases in the 

time required to set or haul each hook could result in substantial increases in the duration of 

fishing activities, and/or significant decreases in soak time and/or significant reduction in the 

number of hooks set. This situation is likely to be similar across all pelagic longline vessels 

and fleets. Therefore, one of the criteria used to develop an effective PDMD should be to 

ensure that impediments to setting and hauling time are minimal or negligible. 

 

2.3 Interactions of the pelagic longline fishery with toothed whales 

 

All fishing effort during the voyage was concentrated in the Coral Sea, approximately one 

third to half way between the east coast of Australia and New Caledonia (Figure 4). During 

this time, 27,830 hooks were set over the 13 shots. Over 20 species of pelagic fish known 

to the commercial fish market were caught and those predominantly retained included 

three species of tuna (albacore Thunnus alalunga, yellowfin T. albacares and skipjack 

Katsuwonus pelamis) one species of billfish (striped marlin Tetrapturus audax) and three 

other species of perciform fish (rudderfish Centrolophus niger, mahi mahi Coryphaena 

hippurus and wahoo Acanthocybium solandri). 
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Figure 4. Spatial distribution of effort from the FV Fortuna (blue dots) during fishing operations in 

December 2009. Precise locations (i.e. latitudes and longitudes) are not provided for 
confidentiality reasons. These results have been reviewed by the license holder (Garry 
Heilmann, De Brett Seafood Pty. Ltd.) and permission has been kindly granted to present 
them in this report. 

 

Depredation was recorded during three (23.1%) of the 13 shots. Between 1% and 72.1% of 

the catch from each of those three shots was unfit for sale due to resulting physical damage. 

For the purposes of this project, depredation is defined as a type of operational interaction 

that involves the partial removal, complete removal or damage of fish caught on longline 

hooks. In practice, partial removal involved the partial or complete removal of the trunk of 

the fish with the head remaining attached to the hook, while damage resulted in tooth rakes 

or lacerations to some or all of the external surfaces of the fish (Figure 5). Among the fish 

landed on the deck, three fish species were the target of depredating whales. They were 

albacore tuna (1.51 per 1000 hooks), yellowfin tuna (0.36 per 1000 hooks) and mahi mahi 

(0.04 per 1000 hooks; Table 2). Overall, 9.72% of these three species or 9.03% of the overall 

catch suffered from the effects of depredation by whales. These figures do not include fish 

that are completely removed by depredating whales, so are likely to be minimum estimates. 

 
Table 2. Summary of number of fish landed on the deck during fishing activities on the FV Fortuna in 

December 2009. The number of fish caught and damaged by depredation is presented for the three 
most abundant fish, those three combined and overall for all of the fish landed on the deck. These 
results have been reviewed by the license holder (Garry Heilmann, De Brett Seafood Pty. Ltd.) and 
permission has been kindly granted to present them in this report. 

 

 
Bait was removed during two (15.4%) of the 13 shots. Fishers typically referred to this as 

the ‘shiny hook syndrome’ and attributed these events to the depredating activities of 
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dolphins or toothed whales. Whales were observed during the set of one of these two shots 

and only one or two target fish were subsequently caught during each. Although this 

activity does not conform to the definition of catch depredation used in this project, it is 

important to note that fishers believe dolphins or toothed whales are responsible. Indeed, 

most of the baits returned to the deck were damaged in a similar manner to depredated 

catch, with mostly only the heads remaining on the hook (compare Figure 5b with Figure 

6a). However, small schools of small pelagic fish were also observed feeding on the bait at 

a number of hooks during the hauls of these two shots. Some of the baits had sustained 

damage on the torso that appeared to resemble tooth or bite marks of a small pelagic fish 

(Figure 6). This suggested that the depredation of the baits may be partly or wholly 

attributable to small pelagic fish, rather than dolphins or whales. 

 

       
Figure 5. Physical damage sustained by the fish catch and attributed to depredating whales. These examples 

of albacore tuna were retrieved by the crew of the FV Fortuna at the end of a shot in December 
2009. Figure 4a depicts tooth marks on the torso and 4b depicts the more typical outcome where 
the trunk has been completely removed behind the gills. 

 

       

Figure 6. Physical damage sustained by sardine (Sardinops sagax) bait used to catch tunas and billfish on a 
pelagic longline. These examples of sardine were retrieved by the crew of the FV Fortuna at the 
end of a shot in December 2009. Fishers attribute bait damage of this nature to depredating whales 
and refer to it as the ‘shiny hook syndrome’. Figure 5a depicts the condition of most of the 
returning bait and 5b is also a common occurrence and depicts what appear to be the tooth marks 
of a small pelagic fish. This suggests other small pelagic fish may be at least partly responsible for 
damaging or consuming bait on longlines. 

 

 

a b 

a b 
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2.3.1 Summary 

 

A variety of fish species were caught, although only three appeared to be targeted by 

depredating toothed whales. Interestingly, those same three species are also the primary 

target of the fishery and are the most valuable. Although less than 10% of the caught fish 

were damaged from less than 16% of the shots, the skipper and other longline fishers in the 

same fishery indicated that up to 50% of their overall catch had been damaged during 

previous trips. Although many fishers believe that depredating dolphins or toothed whales 

are also responsible for the removal of baits, there was evidence that small pelagic fishes 

may also be at least partly responsible. 

 

Catch depredation by toothed whales may be underestimated in all pelagic longline fisheries. 

Firstly, it is not possible to determine the number or proportion of depredated fish that are 

completely removed from hooks by depredating whales. Secondly, there are other forms of 

operational interactions that may also reduce the catch rate of pelagic longlines. Dolphins or 

toothed whales may take the baits from pelagic longline hooks or may also scare away target 

fish. Target fish may otherwise have been attracted to and become caught on a pelagic 

longline hook, thus the number of fish hauled may be lower than if dolphins or toothed 

whales had been absent from the area. 

 

Toothed whales and dolphins are likely to benefit from the easily obtainable food source 

provided by pelagic longlines, although they may also be at risk of injury or death 

especially when depredating the catch. An individual may suffer injury if they ingest a 

hook along with the depredated fish, with death likely to occur some time later from 

associated complications. Alternatively, ingesting a hook may lead to death almost 

immediately, especially if the individual is unable to reach the surface to breath. These 

occurrences have been reported in this and other fisheries, although fishers have suggested 

that it is rare. Nonetheless, without any clear understanding of the status of toothed whale 

populations in the Coral Sea or in other locations, it is impossible to determine what the 

impact of even low levels of by-catch mortality may be on their conservation.  

 

2.4 Perceptions of the pelagic longline fishery towards depredation by toothed whales 

 

Many aspects of the interaction are difficult or impossible to quantify. However, the 

perceptions and experiences of licence holders and fishers are a valuable resource that should 

not be ignored or underestimated when attempting to identify, develop, trial and implement 

depredation mitigation measures. While aboard the FV Fortuna in December 2009, the more 

experienced members of the crew offered detailed commentary on some aspects of the 

problem. Summaries and interpretations of these are provided below. 
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2.4.1 Factors attracting whales and ways fishers attempt to evade them 

 

The crew identified noise as the largest attractant for toothed whales to pelagic longline 

fishing operations. Given the sound conducting properties of water, whales may be able to 

detect their presence from a considerable distance away. The main and auxiliary engines 

and hydraulic pumps generate most of the noise, although the propeller and propeller shaft 

also produce noise when in operation. These, along with the hull shape and hull material 

are likely to produce a sound signature that alerts experienced whales to the presence of 

particular vessels. Some vessels may be more attractive than others, because they catch 

more fish. Once attracted to the general proximity of a fishing vessel and its activities, 

whales may be able to detect the more subtle sounds emitted from the fishing gear in 

order to depredate from it. 

 

Currently, specialised and effective depredation mitigation devices for commercial use 

have not been developed and are not in use in any pelagic longline fisheries. 

Consequently, fishers have attempted to mitigate catch depredation by whales by altering 

operational procedures. Most skippers avoid using sonar (i.e. fish finders) completely and 

radar (i.e. navigational aid) during the day, because they believe the sound they generate 

is detectable by whales from a long distance away. Interestingly, fishers did not consider 

the radio beacons floating at the surface of the longline to be an attractant. If whales are 

present or if depredation occurs, the most decisive response taken by fishers is to move 

away from the area to a new and distant location. Some fishers have also used ‘L’ setting 

(changing the direction of the set by approximately 90 degrees half way through the set) 

and ‘T’ setting (setting across the end of someone else’s longline) as a depredation 

mitigation tactic.  

 

Both the skipper of the FV Fortuna and three licence holders in the ETBF were unsure of 

success rates and of the consistency of the evasive actions used, thus making it difficult to 

determine if their efforts were worthwhile. Nonetheless, they appear to be ‘standard 

practice’ in the fishery. This vagary is compounded by the fact that whales are intelligent 

animals and may eventually learn how to combat the evasive actions taken by fishers. As 

such, it is difficult to determine if the funds and effort committed by the licence holder, 

financier, skipper and/or crew to evade depredating whales are justified in the long term. 

 

2.4.2 Increases in whale populations and catch depredation 

 

Many fishers from various regions around the world that have interactions with whales 

have reported increases in the numbers of individuals around their vessels and in the 
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incidence of depredation, especially in recent times. In particular, pelagic longline fishers 

in the ETBF that fish in the Coral Sea, including those on the FV Fortuna, believe that 

catch depredation has increased to such an extent that it now has a significant impact on the 

economic viability of their enterprise. There is growing evidence that populations of 

several species of whale are on the increase in a number of regions. It is generally 

acknowledged that several larger baleen whale species have benefited from the ban on 

whaling by the International Whaling Commission (IWC) in 1986 (Twiss and Reeves, 

1999). However, very little is known about the population status of long-finned pilot 

whales and false killer whales, especially in the South Pacific. In general, population size, 

trends and boundaries remain unclear. This is mainly because they are fast swimming 

animals that are difficult to approach, thus making it difficult to conduct censuses and to 

establish individual identification records. Although the increase in depredation reported by 

fishers is likely to be real, some caution should be exercised before assuming this is 

associated with population increases. Instead, the apparent increase may be due to an 

increasing number of individuals learning to depredate from longlines and taking advantage 

of the easily obtainable food source. This phenomenon could 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 difficult to measure. Some of the aspects of 

depredation explored earlier in this update highlight the difficulties associated with 

quantifying its actual cost. Firstly, an unknown quantity of fish may be deterred from 

becoming caught on a baited hook or removed completely from the hook after becoming 

caught. Secondly, fishers may respond to depredation in ways that are unnecessary or 

exaggerated, thus adding further costs in a situation where the vessel is already under 

financial pressure. Thirdly, there is also considerable variance in value within (vast 

fluctuation in the buying price of individual sashimi grade yellowfin: $400–$3,000) and 

between (high value large yellowfin: <$3,000/fish; low value albacore: ~$6/kg) some of the 

target fish species, thus making it difficult to measure the value of the damaged fish on any 

given day and of the fish that are completely removed from the hook. Therefore, these 

aspects contribute a high degree of uncertainty when assessing the economic impact of 

depredation on pelagic longlines. 

 

Whales are conspicuous and their depredating activities are central to most contemporary 

discussions by fishermen about the economic decline of pelagic longline fisheries. Despite 

the available quantitative and anecdotal evidence linking the two, it is possible that other 

factors are contributing to the declines in the quantity of fish caught or present in an area. 

Other large predators such as sharks may remove caught fish or deter free-swimming fish 
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from being caught in much the same way as whales do, while other small pelagic fish may 

remove baits from hooks. It is also possible that reductions in catches may be directly 

attributable to operational decisions made by the fisher, which result in the longline being set 

in areas where target fish are in low numbers or absent. On these occasions, the fisher may 

attribute the ensuing poor catch to depredating whales, because they are much more likely to 

be observed than sharks or small pelagic fish, even though neither may not be responsible. 

Finally, a growing number of fisheries are becoming economically unviable due to 

overfishing, largely due to the absence of efficient and progressive management 

arrangements. Ultimately, overfishing may directly or indirectly lead to a reduction in the 

quantity of food available to toothed whales, thus increasing the likelihood that they will seek 

alternative sources, such as those made available by pelagic longline fishing activities. 

 

In summary, assessments of the economic impact of catch depredation and operational 

interactions with toothed whales should be viewed with caution, due to the uncertainty 

and subjectivity in the available data and information. Collectively, they may lead to a 

marked underestimate or overestimate of the economic cost to the fishery. Despite these 

problems, the potential economic impact of whale depredation on the pelagic longline 

industry should not be understated. However, rather than attempting to determine the 

static economic cost of depredation by whales, general trends may be a better indicator of 

what the future holds for the pelagic longline industry. 

 

2.4.4 Summary 

 

There are a number of aspects of the fishery that attract whales to fishing gear, most of 

which appear to be based on the magnitude and signature of the noise generated during 

fishing operations. Fishers have attempted to reduce noise emissions by turning off 

electronic equipment that may attract whales. Some operational responses seem to be in 

widespread use in the fishery, but there is little evidence that they are worthwhile. To 

date, there are no acoustic or physical deterrents available to the fishery.  

 

Reported depredation by whales appears to be on the increase in the ETBF and in pelagic 

longline fleets generally. While the population size of some whale species (e.g. baleen 

whales) are known to be on the increase, this has not been confirmed for the two species 

responsible for most of the depredation from pelagic longline vessels in the Coral Sea. 

Caution should be exercised before associating increases in the incidence of depredation 

with increases in population size. 

 

Estimating the economic impact of depredation by whales is difficult, due to the 

uncertainty associated with the value, composition and proportion of damaged and lost 
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fish and the additional actions taken by fishers in response to depredation events. 

Although it is acknowledged that depredating toothed whales may be at least partly 

responsible for the ongoing decline in catches, the fact that they are conspicuous tends to 

diminish the perceived importance of other important factors such as the activity of other 

predators and scavengers and overfishing in creating the current situation for the fishery. 

 

2.5 Mitigating depredation by toothed whales through physical deterrence 

 

Operational interactions between marine mammal and commercial fisheries is on the 

increase in Australia and globally. Depredation poses an economic risk to the pelagic 

longline fishery and an associated conservation risk to the marine mammal. Acoustic 

detection and deterrent devices (ADDs) have been trialled in a number of studies to 

mitigate depredation and in many cases the results indicate they are ineffective (Mooney 

et al., 2009). Other studies have indicated that depredation or mortality levels either 

decline initially and are then followed by diminishing effectiveness over time (Shapiro et 

al., 2009), or increase because the ADD acts as a ‘dinner bell’ (Jefferson and Curry, 

1996). There are also concerns that ADDs introduce noise to the marine environment that 

could disrupt whale echolocation or other natural marine processes. 

 

Physical depredation mitigation devices (PDMDs) have received little attention in most 

fisheries until recently. In a southern Australian rock lobster fishery, rods or ‘spikes’ were 

attached to the base of a rock lobster pot to impede entry of Australian sea lions through the 

entrance (Derek Hamer, unpublished data). Extensive trials were conducted and showed 

that the spike mitigated depredation and incidental mortality of sea lions, but did not affect 

the size distribution and catch rate of rock lobsters. Outcomes of this nature are likely to 

lead to uptake of PDMDs within the fishery, especially if the economic impact on the 

fishery is negligible or positive. To date, there is no evidence that any pelagic longline 

fishery has successfully mitigated depredation by whales. Unlike the rigid and simply 

constructed spike, deterring whales from depredating fish from longline hooks is likely to 

be comparatively complex and challenging. The longline hook must first be able to 

function without impediment in order to catch a fish, but the presence of the fish on the 

hook must act as the trigger for the PDMD to become active and protect the fish from 

depredation. This is likely to require the use of moving parts and triggers. If this is 

achievable, it could provide economic advantages for longline fisheries that have these 

problems and could provide conservation advantages for the whale populations involved. 

 

The principal aim of this project is to develop a PDMD that results in a net economic 

gain for fishers, where the cost of the PDMDs is less than the increased yield associated 

with using them. After a number of discussions with the fishers on the FV Fortuna and 
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with some licence holders in the ETBF, six criteria were identified as being important in 

the development of a PDMD. They are summarised as follows: 
 

i. Functional. Successful in mitigating catch depredation by whales; 

ii.  Durable. Withstand the physical and chemical rigors associated with the fishing 

operation and the marine environment without loosing efficiency or failing; 

iii.  Simple. Easily used by the crew, especially during setting and hauling; 

iv. Efficient. Quick and easy to attach to and take off the fishing gear in a way that 

adds a minimal or negligible amount of time to the fishing operation; 

v. Safe. Does not compromise the safety of the crew or the depredating whales. 

vi. Cheap. Cheap to manufacture and purchase. 

 

Fishers on the FV Fortuna and licence holders in the ETBF were also able to provide 

insights for guiding the direction of PDMD development. Also, from observations made 

during the three shots where depredation occurred, it was noted that the caught fish in or 

immediately adjacent to tangles in the fishing gear remained undamaged. Tangles tended to 

occur as a result of caught fish attempting to escape. It was thought that depredating whales 

might be avoiding tangled gear in order to avoid becoming entangled themselves. A device 

based on a similar principal has been trialled successfully in a troll fishery in the United 

States to deter depredating bottlenose dolphins Tursiops truncates (Zollett and Read, 2006). 

 

This phenomenon currently underpins the focus of PDMD development in the current 

project. When a fish is caught, the pressure on the line would trigger the PDMD to 

release a number of strands or streamers of line that shroud the fish, thus mimicking an 

entanglement in the fishing gear. Given that depredating whales are assumed to exhibit 

avoidance under these situations, it is assumed they will be deterred from taking caught 

fish that are protected by the PDMD. In practice, the best approach may be to attach a 

PDMD to each snood above the hook (Figure 7). Initially, the PDMD would sit well clear 

of the hook until the pressure caused by a caught fish triggers it to move toward the fish, 

thus allowing the streamers to cover it completely and deter depredating whales. 

 

2.5.1 Summary 

 

Operational interactions between marine mammal and commercial fisheries is on the 

increase in Australia and globally. ADDs have been trialled in a number of studies to 

mitigate depredation and in many cases the results indicate they are ineffective. PDMDs 

have received little attention in most fisheries and their inclusion in pelagic longline 

fisheries is likely to be necessarily complex. 
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Figure 7. Conceptual diagrams of a physical depredation mitigation device (PDMD) for use on pelagic 
longlines, being considered for further development by the Australian Marine Mammal Centre and 
Fishtek (www.fishtekmarine.com). Figure 6a depicts an untriggered PDMD, before a fish takes 
the hook, well clear of the hook. Figure 6b depicts a PDMD triggered by a hooked fish, which has 
descended toward the hook. The streamers are designed to mimic a tangle in the fishing gear, 
which it is assumed will deter the depredating whales, thus leaving the fish undamaged.  

 

An ideal outcome is that fishers will want to use a PDMD in order to bring about a net 

economic gain. For example, the overall cost of integrating the device into the fishing 

operation must is less than the losses sustained by the fishery or fishing enterprise attributed 

to catch depredating by whales. In order to achieve this situation, fishers indicated that a 

successful PDMD must be, functional, durable, simple, efficient, safe and cheap. 

It was noted during shots where depredation occurred that fish in or immediately adjacent 

to tangles in the gear remained undamaged. It was thought that depredating whales may 

avoid tangled gear in order to avoid becoming entangled themselves. This phenomenon 

underpins the development of the PDMD in the current project. When a target fish takes a 

hook on the pelagic longline, the PDMD attached to the snood is triggered and shrouds 

the fish in streamers that mimic a tangle, thus deterring the depredating whale. 
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2.6 General summary 

 

In summary, accompanying the FV Fortuna during its fishing activities in December 

2009 aided in compiling the following suite of information that will assist in the guiding 

the development and uptake of an effective PDMD for mitigating catch depredation at 

longlines: 

 
 

·  This trip aided in achieving aims 1, 2 and 3 of this project, outlined in Update #1; 

·  Depredation by whales is a high priority issue for pelagic longline fisheries in 

Australian and the South Pacific and appears to be on the increase; 

·  Some fishing enterprises believe depredation by whales is responsible for significant 

economic losses and that its continued increase will result in some fisheries becoming 

economically unviable; 

·  Whales are thought to be attracted to the fishing operation by the magnitude and 

signature of the noise it generates; 

·  In the Coral Sea and throughout the South Pacific, long-finned pilot whales and false 

killer whales appear to be the two species primarily involved and they may also be 

associated with depredation in other regions; 

·  Killer whales and short-finned pilot whales and sperm whales are also likely to 

depredate from pelagic longlines; 

·  Only three of the 20 fish species caught were damaged by depredation, indicating that 

depredating whales may target specific fish species preferentially; 

·  Although depredation is generally measured by the proportion of damaged fish in the 

catch, depredating whales may also (i) completely remove caught fish and (ii ) baits or 

may (iii ) scare target fish away from baited hooks; 

·  There is much uncertainty surrounding the composition, number and value of the fish 

that are retrieved in a damaged state, taken completely or scared away, thus making it 

impossible to determine the actual cost to the fishery; 

·  There are other non-whale related sources of depredation that may lead to economic 

losses, such as bait loss attributable to small pelagic fish, catch loss attributable to other 

marine predators such as sharks and overfishing; 

·  Nonetheless, whales are conspicuous and are likely to continue to be perceived as the 

primary source of catch depredation; 

·  Although individual whales may benefit from depredating from pelagic longlines, they 

are also at risk of injury or death if they ingest hooks or become entangled in the gear; 

·  These incidences may have a negative impact on whale populations, although there is 

insufficient data for the species involved to confirm this; 
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·  Acoustic deterrent devices (ADDs) have had little success in mitigating catch depredation; 

·  There is no evidence of pelagic longline fisheries using PDMDs and their development 

seems to have been little attention to date; 

·  It was found that in shots where depredation occurred that caught fish located in or 

adjacent to tangled gear were left undamaged. This has led to the assumption that 

depredating whales may avoid tangled fishing gear. This phenomenon forms the basis 

of the PDMD to be trialled by the current project; 

·  Fishers indicated that a successful PDMD should be functional, durable, simple, 

efficient, safe and cheap; 

·  A PDMD that satisfies all of these criteria could bring about economic improvements for 

the fishery and reduced negative interactions for the depredating whale species involved; 

·  One measure of the ultimate success will be the degree of voluntary uptake by the 

various pelagic longline fisheries. 
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