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

___________________________________________________________________________________________________________________________________________ 
 

Update #1 – October 2009: Whale-catch depredation mitigation project commences 
·  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  

 

1.1 A new regional initiative commences 

 

In September 2009, the Australian Marine Mammal Centre (AMMC) commenced the latest 

in a series of regional initiatives aimed at attaining a greater understanding of cetaceans in 

the Southern Hemisphere. It will focus on Non-lethal options for mitigating toothed whale 

depredation of catch from pelagic longlines. These initiatives are part of a broader 

commitment by the Australian Government to ensure the ongoing conservation of marine 

mammals and the sustainable development of the fishing industry. Depredation, as defined 

by the AMMC, is a type of operational interaction that involves the partial removal, 

complete removal or damage of fish caught on longline hooks. Many fishing industries 

perceive depredation by whales to be a large economic problem that is on the increase. 

Depredating whales may also be at risk of injury or death and the Australian Government is 

mandated to minimise the effects of those outcomes on marine mammal populations. The 

success of the project is contingent on integrating the first hand knowledge of participants 

in the fishing industry with rigorous scientific testing of devices and ideas designed to 

mitigate catch depredation by whales in a non-lethal manner. The main goal of this project 

is to produce an effective device that the longline industry can integrate into their fishing 

operations with minimal impact. By mitigating catch depredation by whales, it is hoped 

that there will be significant economic benefits for the pelagic longline industry and 

significant conservation benefits for the whale populations involved.  

 

1.2 Background to the problem 

 

Pelagic longlining was developed by the Japanese fishing industry during the 1950s and 

became the most prevalent commercial-scale fishing activity in the world after high seas 

drift netting was banned by the UN in early 1993 (Twiss and Reeves, 1999). Pelagic  
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longlines are typically comprised of a mainline that can be up to 30 nautical miles (~56km) 

in length, contain up to 3,600 baited hooks and suspended from a series of buoys at depths 

between 30m and 300m (Figure 1). Many countries in the southern hemisphere have 

pelagic longline fisheries that target tuna and billfish species. Most of the effort in the 

Australian and South Pacific regions is concentrated at lower latitudes (<30°S), in warmer 

sub-tropical and tropical waters. Albacore tuna (Thunnus alalunga) and small yellowfin 

tuna (T. albacares) are the more common species caught, with much of it destined for 

canneries. Larger yellowfin tuna (>25kg), bluefin tuna (T. maccoyii and T. thynnus) and big 

eye tuna (T. obesus) are typically destined for the high value sashimi markets in Japan, 

where record prices are obtained for individual fish. 

 

 

 

 

 

 

 

 

 

 

 

 

Many longline fishers believe catch depredation by whales has occurred since pelagic 

longlining commenced. Anecdotal evidence suggests that false killer whales (Pseudorca 

crassidens) and pilot whales (short-finned: Globicephala macrorhynchus; long-finned: G. 

melas) are principally responsible (Figure 2), although killer whales (Orcinus orca) and 

sperm whales (Physeter macrocephalus) and other species may also be active in some areas. 

These species are in the suborder Odontoceti, which is comprised of toothed whales that are 

typically small (with the exception of the sperm whale) compared with the more well known 

baleen whales (i.e. humpback: Megaptera novaeangliae; blue: Balaenoptera musculus). 

 

When whales depredate the caught fish, they typically leave only the head or sometimes a 

damaged trunk behind, neither of which are of any value to fishers. Reports of depredation 

by toothed whales from pelagic longlines have increased over the last decade. Today it is 

viewed as one of the largest threats to the economic viability of the fishery. Some companies 

have reported losses in revenue of between 7% and 30% which they attribute to depredation 

by whales. These figures are based on the number of heads that are hauled aboard the vessel 

which may be an underestimate because some fish are likely to be removed altogether and 

are not included in the figures. Nonetheless, this level of financial impact reported is 

possible, given that the potential value of individual fish can exceed AUD$2,000. 
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Figure 1.   Schematic diagram containing the main elements of a pelagic longline (source: Arata and 

Hucke-Gaete, 2005). 
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Figure 2.  ‘Deck-eye’ view of toothed whales observed from a vessel. Figure 2a is of a short-finned pilot 

whales and figure 2b is of a false killer whale. Both are difficult to tell apart at sea, although 
compared with false killer whales, pilot whales are generally more bulky, have a more pronounced 
melon and rounded forehead and have a dorsal fin that is longer at its base and more curved along 
the trailing edge at the top (source respectively: Tony Hisgett; Protected Resouces Division, 
Southwest Fisheries Science Center, La Jolla, California). 

  
It has been suggested that some toothed whales may now be partially or wholly dependent on 

depredation of tuna on longlines. However, free swimming tunas may not feature in the 

natural diet of toothed whales, because they are a large and fast swimming fish that would 

require a large amount of energy to catch. Toothed whales are intelligent animals and over 

time many individuals have learned that tuna caught on longlines are an easily obtainable 

source of food. The presence of calves or juveniles alongside adults that are engaged in 

depredation has also been reported by some fishers, suggesting the cultural transmission of 

depredation behaviour from one generation to the next. This situation is likely to lead to a 

growing number of individuals that depredate catch from pelagic longlines over time. 

 

Increased depredation may also be linked to declines in natural prey stocks. Many 

commercially important fish species are now considered to be fully fished or overfished, 

with 86.7 million tonnes of wild fish harvested worldwide in 1999 (FAO, 2000). This 

anthropogenic activity may have removed fish stocks that are important to toothed whales, 

either directly by catching them or indirectly as a result of trophic cascades caused by the 

removal of other predator or prey species. Consequently, some toothed whale populations 

may have been forced to switch to alternative foraging sources that are more reliable and 

abundant. In some cases, the alternative food source may be tunas caught on longlines. 

 

While depredation has a negative economic impact on some fisheries, it also poses a 

significant entanglement and drowning risk to the depredating toothed whales. Some 

individuals may accidentally ingest a hook when depredating from pelagic longlines, which 

may become lodged in their mouth, throat or stomach. These events may lead to internal  

injuries or death from infections or starvation. Other depredating individuals may die 

immediately by drowning if they are hooked or become entangled in the gear, because they 

are unable to reach the surface to breath.  

a b 
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Resolving the issue of catch depredation by toothed whales for economic and 

conservation reasons has attracted considerable attention in recent times. A number of 

studies have attempted to determine the level of depredation in different regions, 

although the information collected is a snapshot that may not be representative of the 

typical situation. Research has also explored aspects of acoustic detection and deterrence, 

although the relationship between the presence or absence of whales and depredation 

rates are often difficult to determine. To date, mitigating catch depredation by physically 

deterring whales that attempt to remove fish from longline hooks has proved to be a 

challenging task and there is not yet a proven method available for commercial fishers. 

Nonetheless, this approach deserves further investigation, because it addresses the 

problem directly and can have immediate benefits for fishers and whales alike. 

 

1.3  Aims of the current project 

 

To mitigate depredation of tuna on pelagic longlines by toothed whales using physical 

deterrents, this project aims to: 
 

1. Accompany pelagic longliners to build a general understanding of (i) the pelagic longline 

fishing operation and (ii ) interactions with toothed whales; 

2. Gain insights into the perceptions of the fishing industry of catch depredation by whales; 

3. Identify the best approach to physically mitigating catch depredation; 

4. Outline a number of criteria that need to be met in order for industry participants to be 

enthusiastic about using physical depredation mitigation devices (PDMDs); 

5. Design and develop a PDMD in consultation with the pelagic longline fishing and 

experienced fishing technologists; 

6. Thoroughly test the functionality and durability of the PDMD in a controlled environment; 

7. Conduct full experimental sea trials to determine if the PDMD provides economic 

advantages to the pelagic longline fishery by (i) mitigating catch depredation by whales 

while (ii ) having minimal impact on catch rates. 
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