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ABSTRACT 

Has “scientific research has shown that whales consume huge quantities of fish making the issue a matter of food security for 

coastal nations”, as stated in the St Kitts & Nevis Declaration of the International Whaling Commission? Building on other recent 
reviews, this paper assesses recent work presented by scientists in support of this view. Significant flaws are found in Murase et 

al’s (2007) recent publication on prey preference in two Balaenoptera species in the waters off Japan. The results of the research 

program on the influence of marine mammals on fisheries in the Barents Sea are compared with other Norwegian research on the 
same system. A model that includes fish and fisheries provides a good representation of what has happened in the system, and 

does so without including any information from marine mammal predation. Models based on the assumption that marine 

mammal predation is important in the system fail. This suggests that the influence of marine mammals on the fish-fisheries 
system in the Barents Sea is trivial. Where good data are available, there is no evidence to support the contention that marine 

mammal predation presents an ecological issue for fisheries. Suggestions that fisheries problems can be attributed to whales 

consuming huge quantities of fish distract attention from the root causes of these problems: fisheries mismanagement. 

 

INTRODUCTION

In 2006, the International Whaling Commission (IWC) passed the St Kitts & Nevis 

Declaration. The declaration includes the statement, “ACCEPTING that scientific research 

has shown that whales consume huge quantities of fish making the issue a matter of food 

security for coastal nations and requiring that the issue of management of whale stocks must 

be considered in a broader context of ecosystem management since eco-system management 

has now become an international standard.” 

 

This statement raises two separate but related questions: has scientific research shown that 

“whales consume huge quantities of fish”, and must whale stocks be “considered in a broader 

context of ecosystem management” because whales’ consumption of fish is truly “a matter of 

food security for coastal nations”?  

 

The perception that marine mammals consume fish, and this presents a problem for 

commercial fisheries is not new (Lavigne 2003). Nor is the issue new for the International 

Whaling Commission. To quote directly from another IWC resolution (from 2003), “In 1978 

the Scientific Committee noted the problems arising when fishermen believe that cetaceans 

are responsible for declining coastal fish stocks, leading to killing of the cetaceans involved, 

in the absence of scientific evidence of an actual relationship”  (from the annex of IWC 

Resolution 2003-1, italics added
1
). A workshop convened by the IWC Scientific Committee 

in 2002 concluded that “for no system at present are we in the position, in terms of data 

availability and model development, to provide quantitative management advice on the 

impact of cetaceans on fisheries, or of fisheries on cetaceans” (IWC, 2003). 

 

Has our knowledge changed dramatically between 2003, when an IWC resolution noted the 

“absence of scientific evidence of an actual relationship” and the Scientific Committee 

accepted that it was not possible to provide quantitative management advice on the 
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relationship between cetaceans and declines in coastal fish stocks, and 2006, when a 

resolution stated that “scientific research has shown that whales consume huge quantities of 

fish”, or are other factors at play? This report reviews the claim that “whales consume huge 

quantities of fish making the issue a matter of food security for coastal nations”.  

Background 

Human activities influence the manner in which marine ecosystems function. A recent 

analysis suggests that no oceanic area is free of human influence (Halpern et al. 2008), with 

over one-third of the world’s oceans strongly affected. Fisheries substantially impact a 

significant proportion of the ocean (Halpern et al. 2008.). The Fisheries and Aquaculture 

Department of the Food and Agriculture Organization of the United Nations (FAO Fisheries) 

estimated that in 2005, 25% of the world's marine harvest fisheries were overexploited, 

depleted, or recovering from depletion; 52% were fully exploited; 20% moderately exploited 

and 3% underexploited (FAO 2006).  

 

The problems created by industrial fisheries go beyond the fish stocks targeted. Fishing can 

have large scale, deleterious impacts on marine ecosystems generally (e.g. Pauly et al. 2002, 

Pauly et al. 2005), and can affect fish evolution (Jørgensen et al. 2007). Coupled with these is 

the recognition that historically, humans have overfished, creating ecological impacts that 

influence current ecosystem function (e.g. Jackson 2001, Jackson et al. 2001). 

In all, the marine science community appears to be passing through a paradigm shift (Kuhn 

1962) in its understanding of the effects of fisheries on the oceans. Some argue that the 

problems in fisheries management are overstated (e.g. Hilborn 2006). However, even a recent 

review that posited “the situation, although serious, is not catastrophic, and there are grounds 

for optimism” (Beddington et al. 2007 p 1713) does not suggest that maintaining the status 

quo is an acceptable option. 

 

There are two main categories of interaction between marine mammals and fisheries (Lavigne 

2003, p33): operational interactions, “physical encounters between marine mammals and 

fishing gear”; and ecological interactions, “that arise because of predation by marine 

mammals on commercially important fish stocks or their prey”. When the IWC reviewed 

cetacean-fishery interactions in the late 1970s and early 1980s, the main form of interaction 

reported were operational – cetacean bycatch in fishing gear. This is probably also true today 

(e.g. Lewison et al. 2004), but as the call for culls focuses on ecological interactions, the 

review focuses on them. 

 

DOES RESEARCH SUPPORT THE CLAIM THAT “WHALES CONSUME HUGE 

QUANTITIES OF FISH”?

Currently, two main sources of information back the “whales-eat-fish” argument – work by 

the (Japanese) Institute of Cetacean Research (ICR), principally whaling under Article VIII of 

the ICRW (hereafter, Article VIII whaling), and by the Norwegian government Institute of 

Marine Research (IMR) into aspects of the Barents Sea ecosystem. 

 



 

ICR Article VIII whaling 

Currently, the ICR runs two Article VIII programs, JARPN II in the North Pacific, and 

JARPA II in the Antarctic. Here I identify the major papers dealing with the “whales-eat-fish” 

issue, précis their findings and provide some general conclusions, then review the scientific 

merits of the recent paper in the refereed scientific literature from an Article VIII program that 

deals specifically with an aspect of the “whales-eat-fish” issue.  

 

Reviews 

Since the statement by the IWC SC in 2003, that “for no system at present are we in the 

position, in terms of data availability and model development, to provide quantitative 

management advice on the impact of cetaceans on fisheries, or of fisheries on cetaceans”, 

relevant review papers are those by Kaschner and Pauly (2004); Gales et al. (2005); Holt 

(2006); and Leaper & Lavigne (2008). 

 

Using a sophisticated, world-wide model of marine mammal habitat use (Kaschner et al. 

2006), and estimates of food consumption by marine mammals, Kaschner and Pauly (2004) 

determined the spatial extent of overlap between marine mammals and fisheries, the extent to 

which marine mammals’ diet overlapped with fisheries, and the amount that marine mammals 

eat. They concluded that “while we acknowledge that local interactions between marine 

mammals and fisheries do occur, we show that the conflation of marine mammal food 

consumption and human food security does not at all take the form suggested by the 

proponents of marine mammal culls”. Further, they review the analytical and modeling 

approaches taken by proponents of culling, and demonstrate their weaknesses. 

 

In a short review of the scientific value of the Japanese Article VIII whaling program in the 

Antarctic, Gales at al. (2005) point to conceptual weaknesses of the program, poor outcomes 

of the previous Article VIII whaling program and note the possible conflict of interest raised 

by the need to sell meat from the program to cover program costs. 

 

Holt, in one major report (Holt 2006) and an update (Holt 2007), comprehensively 

deconstructs the assumptions underpinning, the data for and modelling processes of, claims 

by scientists employed by the ICR (Tamura and Ohsumi 1999, Tamura and Ohsumi 2000) 

that  whales consume far more living marine resources than are landed by fisheries 

worldwide. Further, Holt suggests that in their selective use of data and modelling 

approaches, these reports seem to be aimed at demonstrating that whales eat the greatest 

amount of seafood possible. Finally, by reworking the data, Holt (2007) suggests that the 

results may be overestimated by almost two orders of magnitude.  

 

Leaper and Lavigne (2008) address one specific - key - aspect of the same work, namely the 

estimate of metabolic rates. They demonstrate that claims made in the manuscripts by Tamura 

and Ohsumi (2000); Okamura et al. (2001); Tamura et al. (2004) and Murase et al. (2005) are 

based on unrealistic estimates of whales’ metabolic rates and using these unrealistic estimates 

leads to substantial overestimation of prey consumption by baleen whales. 

 

A recent paper on the feeding energetics of Balaenoptera (Goldbogen et al. 2007, but see also 

Acevedo-Gutierrez et al. 2002) demonstrates that assumptions about the foraging energetics 



 

of minke whales derived from Blix and Folkow (1995) work must be wrong, as a key 

assumption made in that paper - that minke whales’ energy expenditure is the same whether 

lunge feeding or cruising - has now been demonstrated to be incorrect. This means that all the 

calculations based on metabolic rates may be even more unreliable than Holt (2006) or Leaper 

and Lavigne (2008) suggest. 

 

Murase et al. 2007 

There is only one paper from Japanese Article VIII whaling on the “whales-eat-fish” 

argument (Murase et al. 2007) that has appeared in the scientific literature recently, and so has 

not been reviewed by previously. Another descriptive paper (Tamura and Fujise 2002) has 

also not been reviewed, but it includes no real data analysis, and adds little to what was well 

known from previous commercial whaling, so is ignored here. 

 

Murase et al. (2007) investigated prey found in the forestomachs of whales killed while 

concurrent acoustic and trawl surveys of likely prey were carried out, approximately 

simultaneously. In doing so, they followed the research design used by scientists from what is 

now the Tromsø lab of IMR to ask similar questions on the foraging behaviour of minke 

whales in the Barents Sea (discussed below). The only references on baleen whales’ foraging 

behaviour listed in Murase et al. (2007) are from this Norwegian work. Murase et al. (2007) 

use Manly’s classical index of prey selection to assess whether minke whales demonstrate 

“prey selection”.  

 

Murase et al. (2007, p188) define prey preference and prey selection as, “preference is 

defined as the likelihood that an animal selects a particular resource given equal amounts of 

others, whereas selection is defined as the animal choosing a resource irrespective of amount 

of resources according to Johnson (1980)”. Presumably what they mean is , “Use simply 

indicates consumption of a specific food. Selection implies that an animal is choosing among 

alternative foods that are available. Use is selective if foods are consumed disproportionately 

to their availability in the environment (Johnson 1980). Preference is independent of 

availability.” (Litvaitis 2000, p 175).  

 
TECHNIQUES 

Is stomach sampling coupled with acoustic and trawl surveys the most appropriate technique 

to address questions on the foraging ecology of minke and Bryde's whales? When studying 

the foraging ecology of marine mammals, particularly large marine mammals that range over 

huge areas, it is important to design research programmes that ask questions at appropriate 

spatial and temporal scales. Balaenoptera are gulp feeders, ingesting large, discrete mouthfuls 

of water and prey items (Goldbogen et al. 2007). Therefore, Balaenoptera generally feed on 

prey that aggregate in large patches (schools or swarms), which tend to be monospecific. 

Sampling the forestomach contents of dead whales will reveal what whales' very recent meals 

were, and unsurprisingly in Balaenoptera, these all tend to be one species of schooling fish or 

crustacean. These general patterns have been well known for decades (Murase et al. 2007). 

 

Stomach content analysis is a crude tool for investigating baleen whales' foraging ecology. 

Other studies have demonstrated foraging thresholds for Balaenoptera (Piatt and Methven 

1992); differences in the foraging ecology of different Balaenoptera species (Tershy 1992); 



 

differences in their foraging energetics (e.g. Croll et al. 2001; Acevedo-Gutierrez et al. 2002; 

Goldbogen et al 2007), and local ecological drivers of Balaenoptera foraging (e.g. Croll et al. 

2005).  

 

 Foraging specializations are not uncommon in mammalian predators (and have been 

generally detected through behavioural studies), and the evolutionary ecology of foraging 

specializations is well described (e.g. Estes et al. 2003). One study has shown that individual 

minke whales can have foraging specializations (Hoelzel et al. 1989), which, if occurring 

elsewhere, may be of importance for their interactions with prey, but would be undetectable 

from this study’s design. Yet this is ignored by Japanese Article VIII whaling and the 

Norwegian research program into marine mammals in the Barents Sea.  

 

 Observational studies of other cetacean species have demonstrated foraging specializations, 

that, had they been studied simply through stomach content analysis, would have been 

interpreted as prey-switching by a generalist predator. For example, there was a time when, 

based mainly on stomach samples, bottlenose dolphins (Tursiops spp.) were presumed to be 

generalist predators (e.g. Mead and Potter 1990). Behavioural studies over the past two 

decades have demonstrated conclusively that this is not the case. Bottlenose dolphins 

demonstrate sophisticated, specific behavioural specializations to foraging challenges (e.g. 

Sargent et al. 2007). Stomach sampling would never have provided this understanding of the 

role of these marine mammals in their ecosystems.  

 

On the other hand, (and also from an observational study) Dunham and Duffus (2001) 

demonstrated that individual gray whales, Eschrichtius robustus, switched foraging tactics 

and prey species in response to short-term changes in prey availability. Further extensions of 

this work (Nelson et al. 2008) have demonstrated interannual spatiotemporal variation in 

foraging behaviour. 

 

Even if minke whales are the generalist predator suggested by Murase et al. (2007) and 

Norwegian work (see below), prey selectivity indices such as Manly’s are of little use if one is 

attempting to assess how prey mortalities change with different prey densities (for details, see 

Asseburg (2006), and also Garshelis (2000) for weaknesses in the Manly-Chesson index). 

This is supposed to be a key area of interest for the ICR’s Article VIII whaling program.  

 

Murase et al. (2007) do not add anything new to our understanding of the manner in which 

baleen whales interact with their prey. Apart from the example of gray whales mentioned 

above, there is a substantial scientific literature demonstrating the utility of other techniques 

to assess whales' foraging ecology. Among Balaenoptera, examples include research on blue 

whales (Balaenoptera musculus) off southern California (e.g. Fielder et al. 1998; Croll et al. 

1998, Croll et al. 2005); and minke whales and other species around the Antarctic Peninsula 

(e.g. Thiele et al. 2004; Friedlaender et al. 2006).  

 
BIASES 

The sampling design is poor. The statement "the special blocks were set adoptively to acquire 

more samples” (p188), and the whales killed off-transect (e.g. shown in Figure 2 (b), small 

blocks 2, 3 and 4) suggest that the transect placement was ignored when killing whales. But 

Murase et al. (2007, p 186) state that the reason that older whaling data are not useful is 



 

“Because fishing effort was concentrated on the high-density area of the cetaceans, samples 

from commercial whaling had inherent bias” (p187), and that “Random sampling of cetaceans 

should be required to remove the bias”. Murase et al's (2007) description of their sampling 

states that they also concentrated on areas where whales were at high densities, suggesting 

that their own data are biased. 

 

The paper reports stomach samples from 44 minke and 32 Bryde's whales, killed in 2000 and 

2001. Of these, 26 stomachs from minke whales, and 16 from Bryde’s whales were actually 

usable for analysis. In the cruise report for 2001 (Fujise, Tamura et al. 2002), 100 minke 

whales and 50 Bryde's whales are reported as killed. For 2000, the numbers were 40 and 43, 

respectively (Fujise, Kawahara et al. 2002). This means that less than one-fifth of the minke 

whales or Bryde’s whales killed produced samples that were usable in this study. This is an 

extremely poor ratio for usable samples from any scientific study, and suggests that the 

sampling design (i.e. killing whales to get their forestomach contents) is a poor technique for 

assessing diet. 

 

There was also a strong gender bias in the minke whales killed in 2001 (93% were males, 

Fujise, Tamura et al. 2002 Table 9 p 17), but this is not mentioned in Murase et al. (2007). 

For Bryde's whales in 2001, in one sampling period 23% of animals taken were males (IWC 

Fujise, Tamura et al. 2002 Table 10 p17), in the other 73% were males, but this is not 

discussed either. Gender related differences in mammalian ecology have been discussed in the 

scientific literature for well over two decades (e.g. Clutton-Brock et al. 1982), and gender-

related differences in the whale behaviour have been reported for over four decades (e.g. 

Chittleborough 1965). Despite this, Murase et al. (2007) consistently make population-level 

inference from their data, with no mention of gender bias. 

 
MAKING INFERENCE FROM THESE DATA 

The authors refer to Lindstrøm and Haug's (2001) list of four underlying assumptions 

regarding the sort of study described in this paper. Other assumptions include that a point 

sample from an individual animal at one stage in its annual movements provide representative 

data for that individual (highly unlikely, given our current knowledge of baleen whale 

foraging ecology); and that individuals sampled in short periods of space and time are 

representative of the entire population (apparently not the case here, given the gender bias in 

samples). 

 

On the first of these points, Mikkelsen’s work on grey seals in the Faeroe Islands provides an 

example where stomach content analysis of marine mammals (killed specifically for scientific 

study) provided data that were unsuitable for making inference beyond the short time period 

where the animals were killed. Stomach content analysis suggested a summer diet of mostly 

gadoids, sandeels and catfish (Mikkelsen et al. 2002). Further analysis of trace elements from 

samples of the animals demonstrated that through the rest of the year, the seals’ diets included 

a substantial portion of cephalopods (Bustamante et al. 2004). This demonstrates that these 

seals diets overlap less with local fisheries than suggested by the stomach content analysis. 

  

Do the data from Murase et al. (2007) provide any new information on the relationship 

between the distribution of whales and their prey in their study area during the time of the 

study? It appears so. Comparing their Figure 2 with their Figures 3 and 4, it seems that there 



 

were areas surveyed with high concentrations of anchovy and krill, but no whales. It is hard to 

be certain from the information available in the paper, but it appears that there were more 

areas with high concentrations of anchovy and krill with no whales present, than there were 

high concentrations of anchovy and krill with whales present.  

 

This result may be important, but it is difficult to extract more from the data provided. Are the 

sites where whales were killed a representative sample of the areas where whales were 

observed? Perhaps so, although the skewed design (see above) suggests that killing was 

concentrated in areas where whales were known to be in high density. In 2001, most of the 

whales sighted were killed -  in 2001 136 minke whales were sighted 100 of which were 

killed, and 77 Bryde's whales were sighted for 50 killed (sighting numbers from Fujise, 

Tamura et al. 2002 p5), so the areas where whales were killed appears to be a reasonable 

indicator of whales present. 

 

This suggests that there are areas where whales’ prey is abundant, but whales are absent. If 

correct, this would be an important finding, as it suggests that minke and Bryde’s whales are 

not prey-limited.  Unfortunately, the sampling effort in the study as published appears biased 

(see above), so it would be difficult to make strong inferences on what may be an interesting 

finding from the study. There are areas in the Northwest Pacific off Japan where there appear 

to be aggregations of minke or Bryde’s whales’ prey, but no whales, (at least during the 

period when research was conducted in those areas). The results from a research cruise on the 

Norwegian IMR’s new vessel provide examples of how better field data could be collected 

and analysed (Doksæter et al. 2008; Skov et al. 2008). 

 

Murase and coworkers’ program is clearly derived from research, progams developed  by the 

group now at the Institute of Marine Research, Tromsø. The collaboration between the two 

groups is demonstrated by at least one co-authored paper on JARPN work (Lindstrøm, Fujise 

et al. 1998).  Has the IMR Tromsø group’s work, and the models derived from it, resulted in 

better understanding of the system that they study than the work published by the ICR to 

date? 

 

The Barents Sea 

Research by IMR Tromsø. 

A Norwegian research program aimed at understanding how predation by marine mammals 

influences the size of fish populations in the Barents Sea was established in the 1980s. This 

work has, unlike the ICR work, resulted in a series of publications in the refereed scientific 

literature since at least 1991. Currently, the program is based at the IMR laboratory in 

Tromsø.  

 

 The work included assessing the stomach contents of harp seals (Phoca groenlandica), 

hooded seals (Cystophora cristata) and northern minke whales, all involving lethal sampling 

(e.g. Nilssen et al. 1995; Haug et al. 1995; Haug et al. 1997;  Haug et al. 2004). The programs 

that combined prey sampling with either scientific kills of seals (Lindstrøm et al. 1998) and 

carried out in conjunction with either Article VIII (e.g. Skaug et al. 1997) or commercial 

whaling (e.g. Smout and Lindstrøm 2007) provide the template used for the JARPN II Article 



 

VIII whaling.  

 

The papers describe the generalities of what and how much the animals eat (e.g. Nilssen, 

Haug et al. 1995, Haug, Lindstrøm et al. 1996; Folkow et al. 2000, Nilssen et al. 2000; 

Potelov et al. 2000; Lindstrøm  et al. 2002), assess whether whales and seals have preferences 

for particular prey (e.g. Skaug et al. 1997; Lindstrøm, Harbitz et al. 1998; Wathne et al. 

2000), including attempts to determine whether they demonstrate multi-species functional 

responses (e.g. Smout and Lindstrøm 2007) and attempt to model the influence of marine 

mammal predation on the fisheries of interest (e.g. Bogstad et al. 2000, Tjelmeland and 

Lindstrøm 2005). 

 

Has this work over the past two decades resulted in an improvement to understanding the 

marine ecology of the Barents Sea, and the interactions between fisheries and marine 

mammals?  

 

Fish and fishing in the Barents Sea 

The industrial fishery for capelin in the Barents Sea expanded rapidly in the 1970s (Hjermann 

et al. 2004b). Landings peaked at a little less than three million tonnes in 1977. The Barents 

Sea capelin population collapsed from nearly nine million tonnes in 1975 to about one 

hundred thousand tonnes in 1987. The fishery was closed as a result. In the 22 years since the 

first closure, the capelin fishery has been open for eight years, and closed for fourteen (ICES 

2007). The fishery has been shut from 2004 to 2007, and the current advice from ICES is for a 

zero quota for 2008 (ICES 2007). 

 

On three occasions through twenty years, the capelin population has collapsed completely. A 

modelling approach to understanding the system, published in 2004, so including only the 

first two crashes, explains the historical data well (Hjermann et al. 2004a). Ecology and 

fisheries both play a role. Cod eat fatty, adult capelin. Despite being depleted, the Barents Sea 

cod is estimated to have a spawning stock biomass in the order of about six hundred thousand 

tonnes (ICES 2007). Young herring also eat capelin.  

 

Hjermann et al's (2004a) modelling approach provides the following explanation for what has 

happened in the Barents over the past two decades. Overfishing capelin drove the initial 

collapse. Cod seek out capelin, even when capelin’s abundance is low, slowing the recovery 

of capelin from the first crash. The second collapse in the early 1990s was driven by the 

recovery of the herring population, and involved a mix of herring eating capelin larvae, and 

competing for food with older capelin. Again, cod predation slowed capelin recovery. Drivers 

for the current crash have yet to be studied. 

 

Two important points emerge from Hjermann et al’s (2004a) paper. The first is that it 

explains existing data adequately: it represents a reasonable model of what has happened in 

the system. The second is that it does so without including any information from other 

predators. This suggests that the influence of other predators on the system is trivial. 

Predation by marine mammals is not needed to produce a model that explains the data. 

 



 

Scenario C modelling 

Another modelling approach dealing with the same system is described in a series of papers 

by Schweder and coauthors (e.g. Schweder et al. 1998, Schweder et al. 2000; Schweder 2005; 

Aldrin and Schweder 2005). Schweder (2005, p310) stated that the aim of the modeling 

exercise is “to evaluate the effect on the cod-, capelin-, and herring fisheries of managing 

minke whaling and harp sealing in the Barents Sea”, i.e. the same system as that modeled by 

Hjermann et al. (2004a). This set of simulations initially modelled what will happen to 

fisheries of herring, cod, and capelin in the Barents Sea when northern minke whales are 

hunted (Schweder et al. 1998, 2000). The simulations were then extended to include harp 

seals (Schweder, 2005). 

 

The model includes some strong assumptions that are unrealistic. For example, in the models, 

the authors “assume that the population dynamics of the minke whale is independent of stock 

status of herring, capelin and cod” (Schweder et al. 1998 p79).  This same assumption holds 

for harp seals, which Schweder (2005) notes may be unrealistic, and that the species being 

modeled may interact in ways other than through predation. 

 

When the data on harp seals are added the Scenario C model collapses (Aldrin and Schweder 

2005, Figure 4). So despite several years’ work, and 25,000 lines of C code (Schweder 2005), 

the modelling approach cannot inform management options for marine mammals, as was its 

intent. Yet a model without marine mammal predation hindcasts the system well (Hjermann et 

al. 2004). The weight of scientific evidence available at present indicates that whales eating 

fish is not an ecological problem for Norwegian fisheries. 

 

Schweder (2005) wonders whether increased sealing will improve fisheries in the way that the 

members of the government and fishermen hope. But massive depletions of most of Europe's 

harbour seal populations in two epizootics (Harding et al. 2002; Härkönen et al. 2006) have 

not resulted in detectable improvements in fisheries landings.  Studies elsewhere suggest that 

the effect of seals’ predation on commercial fish is trivial compared with that of fisheries (e.g. 

Hansen and Harding 2006; Trzcinski et al. 2006; Matthiopoulos et al. 2008). Current 

monitoring of marine mammal populations and fisheries effort in Norwegian waters is almost 

certainly inadequate to detect a signal of change in fisheries landings from changes in the 

abundance of marine mammals.  

CONCLUSION

Where good data are available, there is no evidence to support the contention that marine 

mammal predation presents an ecological issue for fisheries. It is not true that “scientific 

research has shown that whales consume huge quantities of fish”, as has been pointed out 

elsewhere (Kaschner and Pauly 2004, Holt 2006, Leaper and Lavigne 2008). The research 

programs that support culling use antiquated field techniques, which tend not to generate data 

useful for addressing questions on the ecological role of marine mammals.  

 

The coastal waters of the three nations leading the “whales-eat-fish” calls (Japan, Norway 

and Iceland) are almost all very highly impacted by human activities (Halpern et al., 2008). 

Fisheries problems are mostly of their own making (e.g. Pauly et al. 2002, Pauly et al. 2003; 

Pauly et al. 2005), and represent a genuine threat to the food security of coastal nations. 

Suggestions that fisheries problems can be attributed to whales consuming huge quantities of 



 

fish distract attention from the root causes of these problems: fisheries mismanagement.



J. CETACEAN RES. MANAGE.  

 11 

REFERENCES 
Acevedo-Gutierrez, Croll, D.A. and Tershy, B.R. 2002. High feeding costs limit dive time in the largest whales. The Journal of Experimental 

Biology 205: 1747-1753.  

Aldrin, M. and Schweder, T. 2005. ScenarioC – sluttrapport. Unpublished report, Norsk Regnesentral. Available at: 

http://publications.nr.no/SAMBA1305.pdf (accessed May 2008).  
Asseburg, C 2006. A Bayesian approach to modelling field data on multi-species predator-prey interactions. Unpublished PhD dissertation, 

the School of Mathematics and Statistics and the School of Biology, The University of St Andrews.  

Beddington, J.R., Agnew, D.J. and Clark, C.W. 2007. Current Problems in the Management of Marine Fisheries. Science 316: 1713-1716. 
Blix, A.S. and Folkow L. LP 1995. Daily energy expenditure in free living minke whales. Acta Physiologica Scandinavica 153:61–66. 

Bogstad, B., Haug, T. and Mehl, S. 2000. Who eats whom in the Barents Sea? NAMMCO Scientific Publications 2: 98-119.  

Bustamante, P., Morales, C.F., Mikkelsen, B., Dam, M., and Caurant F. 2004. Trace element bioaccumulation in grey seals Halichoerus 
grypus from the Faroe Islands. Marine Ecology Progress Series. 267:291-301. 

Chittleborough, R.G. 1965. Dynamics of two populations of the Humpback Whale, Megaptera novaeangliae (Borowski). Australian Journal 

of Marine and Freshwater Research. 16:33-128. 
Clutton-Brock, T. H., Guinness, F.E. and Albon, S.D. 1982. Red Deer: Behavior and Ecology of Two Sexes. 400 p. University of Chicago 

Press 

Corkeron, P.J. 2007. Iceland, whaling and ecosystem-based fishery management. Unpublished report to the Whale and Dolphin Conservation 

Society. 32 pp. Available at: http://www.wdcs.org/submissions_bin/refutingthewhaleseatfishargumentiniceland.pdf (accessed May 2008). 

Croll, D.A., Acevedo, A. Tershy, B.R. and Urbán R., J. 2001. The diving behavior of blue  

and fin whales: is dive duration shorter than expected based on oxygen stores?  
Comparative Biochemistry and Physiology A 129:797-809.  

Croll D.A., Marinovic, B., Benson, S., Chavez, F.B. Black, N. Ternullo, R., and Tershy, B.R. 2005. From wind to whales: trophic links in a 

coastal upwelling system. Marine Ecology Progress Series 289:117-130. 
Croll, D., Tershy, B.,  Hewitt, R., Demer, D.,  Hayes, S., Popp, J., Lopez, V., Fiedler, P. and Urban. R., J. 1998. An integrated approach to 

the foraging ecology of marine birds and mammals. Deep Sea Research II 45:1353-1371. 

Doksæter, L., Olsen, E., Nøttestad, L. and  Ferno, A. 2008. Distribution and feeding ecology of dolphins along the Mid-Atlantic Ridge 
between Iceland and the Azores. Deep-Sea Research II 55: 243–253. 

Dunham, J.S., and Duffus, D.A., 2001. Foraging patterns of gray whales in central Clayoquot Sound, British Columbia, Canada. Marine 

Ecology Progress Series 223:299-310. 
Estes, J.A., Riedman, M.L., Staedler, M.M., Tinker, M.T. and Lyon, B.E. 2003. Individual variation in prey selection by sea otters: patterns, 

causes and implications. Journal of Animal Ecology. 72: 144-155. 

FAO. 2006. The State of the World Fisheries and Aquaculture 2006. Available at: http://www.fao.org/docrep/009/A0699e/A0699e00.htm 
(accessed May 2008).  

Fiedler, P., Reilly, S., Hewitt, R., Demer, D., Philbrick, V., Smith, S.,  Armstrong, W., Croll, D., Tershy, B.R. and Mate. B.1998. Blue whale 

habitat and prey in the Channel Islands. Deep Sea Research II 45:1781-1801. 

Folkow, L.P., Haug, T., Nilssen, K.T. and Nordøy, E.S. 2000. Estimated food consumption of minke whales (Balaenoptera acutorostrata) in 

Northeast Atlantic waters in 1992-1995. NAMMCO Scientific Publications 2:65-81. 

Friedlaender, A.S., P.N. Halpin, S. Qian, G.L. Lawson, P.H. Wiebe, D. Thiele and A.J. Read. 2006. Whale distribution in relation to prey and 
oceanographic processes in the Western Antarctic Peninsula shelf waters. Marine Ecology Progress Series 317: 297-310. 

Fujise, Y., Kawahara, S., Pastene, L.A. and Hatanaka, H. 2002. Report of 2000 and 2001 feasibility study of the Japanese whale research 

program under special permit in the western North Pacific - phase II (JARPN II). Paper SC/54/O17 presented to the IWC Scientific 
Committee  Available from the IWC. 

Fujise, Y., Tamura, T., Bando, T., Watanabe, H., Kiwada, H., Otani, S., Kanda, N., Yasunaga, G., Moore, T., Konishi, K., Inamori, M., 

Shigemune, H. and Tohyama, D. 2002. Cruise report of the feasibility study of the Japanese whales research program under special permit 
in the western North Pacific - phase II (JARPN II) in 2001. Paper SC/54/O16 presented to the IWC Scientific Committee . Available from 

the IWC. 

Gales, N.J., Kasuya, T., Clapham, P.J. and Brownell, R.L. 2005. Japan’s whaling plan under scrutiny. Nature. 435: 883-884. 
Garshelis, D.L. 2000. Delusions in habitat evaluation: Measuring use, selection and importance. pp 111-164 in Boitani, L. and Fuller, T.K. 

(eds). Research techniques in animal ecology: Controversies and consequences. Columbia University Press. 

Goldbogen, J.A., Pyenson, N.D., and Shadwick, R.E. 2007. Big gulps require high drag for fin whale lunge feeding. Marine Ecology 
Progress Series 349:289-301. 

Halpern, B.S. 2008 A Global Map of Human Impact on Marine Ecosystems. Science 319:  948 – 952. (with 18 other authors) 
Hansen, B.J. and Harding, K.C. 2006. On the potential impact of harbour seal predation on the cod population in the eastern North Sea. 

Journal of Sea Research 56: 329-337. 

Harding, K.C., Härkönen, T. and Caswell, H. 2002. The 2002 European seal plague: epidemiology and population consequences Ecology 
Letters 5: 727–732. 

Haug, T., Gjoesaeter, H, Lindstrøm, U. And Nilssen, K.T. 1995. Diet and food availability for north-east Atlantic minke whales (Balaenoptera 

acutorostrata), during the summer of 1992 . ICES Journal of Marine Science.  52: 77-86.  
Haug, T., Kroeyer, A.B., Nilssen, K.T., Ugland, K.I., and Aspholm, P.E. 1991. Harp seal (Phoca groenlandica ) invasions in Norwegian coastal 

waters: Age composition and feeding habits. ICES Journal of Marine Science. 48: 363-371.  

Haug, T., Lindstrøm, U., Nilssen, K.T., Røttingen, I. and Skaug, H.J. 1996. Diet and food availability for northeast Atlantic minke whales 
Balaenoptera acutorostrata. Reports of the International Whaling Commission 46: 371-382. 

Haug, T., Lindstrøm, U., Nilssen, K.T. & Skaug, H.J. 1997. On the variation in size and composition of minke whale Balaenoptera acutorostrata 

forestomach contents. Journal of Northwest Atlantic Fisheries Science. 22: 105-114.  
Haug, T, Lindstrøm, U. and Nilssen, K.T. 2002. Variations in minke whale (Balaenoptera acutorostrata) diet and body condition in response 

to ecosystem changes in the Barents Sea. Sarsia, 87: 409 - 422  

Haug, T. and Nilssen, K.T. 1995. Ecological implications of harp seal Phoca groenlandica invasions in Northern Norway. Pp. 545-556 in: Blix, 
A.S., Walløe, L. & Ulltang, Ø. (eds) Whales, seals, fish and man. Elsevier Science B.V. 

Haug, T., Nilssen, K.T. and Lindblom, L. 2004 Feeding habits of harp and hooded seals in drift ice waters along the east coast of Greenland 

in summer and winter. Polar Research 23: 35-42. 
Haug, T., Nilssen, K.T., Lindstrøm, U and Skaug, H.J. 1996. On the Variation in Size and Composition of Minke Whale (Balaenoptera 

acutorostrata) Forestomach Contents Journal of Northwest Atlantic Fishery Science,  22: 105-114 

Hilborn, R. 2006. Faith-based fisheries. Fisheries 31(11): 554-555. 



J. CETACEAN RES. MANAGE.  

 12 

Hjermann, D.Ø.,  Ottersen, G. and Stenseth, N.C. 2004. Competition among fishermen and fish causes the collapse of Barents Sea capelin, 

Proceedings of the National Academy of Sciences of the United States of America; 101: 11679-11684. 

Hjermann, D.Ø.,  Stenseth, N.C. and Ottersen, G. 2004. Indirect climatic forcing of the Barents Sea capelin: a cohort effect. Marine Ecology 

Progress Series. 273: 229-238 
Holt S. 2006.Whales Competing? An analysis of the claim that some whales eat   so much that they threaten fisheries and the survival of 

other whales . Unpublished report, 86pp. Available at: https://whales.org/news/whalesCompeting.asp (accessed May 2008). 

Holt S. 2007. Whales competing with humans? Unpublished report, 40pp. Available at: 
http://www.pewwhales.org/documents/whales_comp_9_3.pdf (accessed May 2008). 

Hoelzel, A.R., Dorsey, E.M. And Stern, S.J. 1989. The foraging specializations of individual minke whales. Animal Behaviour.  38: 786-794. 

Härkönen, T., Dietz, R., Reijnders, P., Teilmann, J., Harding, K., Hall, A., Brasseur, S., Siebert, U., Goodman, S., Jepson, P., Dau 
Rasmussen, T. & Thompson, P.M. (2006) A review of the 1988 and 2002 Phocine Distemper Virus seal epidemics in European Harbour 

Seals. Diseases in Aquatic Organisms 68, 115-130.  

ICES 2007. Report of the ICES Committee  on Fishery Management, Advisory Committee on the Marine Environment and Advisorty 
Committee on Ecosystems. ICES Advice Book 3. 103 pp. Available from: 

http://www.ices.dk/products/icesadvice/2007/ICES%20ADVICE%202007%20Book%203.pdf. (accessed May 2008). 

IWC 2003. Report of the Scientific Committee. Annex K.  
Jackson, J.C.B. 2001. What was natural in the coastal oceans? Proceedings of the National Academy of Sciences of the United States of 

America; 98: 5411-5418. 

Jackson J.B.C. 2001. Historical overfishing and the recent collapse of coastal ecosystems. Science. 293: 629–638. (and 16 other authors). 

Johnson, D.H. 1980. The Comparison of Usage and Availability Measurements for Evaluating Resource Preference. Ecology 61: 65-71. 

Jørgensen, C. 2007. Ecology: Managing Evolving Fish Stocks. Science 318: 1247 – 1248. (with 16 other authors). 

Kuhn, T.S 1962. The Structure of Scientific Revolutions. The University of Chicago Press. 
Kaschner K., Watson, R. Trites, A.W. and Pauly, D.  2006. Mapping world-wide distributions of marine mammal species using a relative 

environmental suitability (RES) model. Marine Ecology Progress Series 316:285-310 

Kaschner, K. and Pauly, D. 2004 Competition Between Marine Mammals and Fisheries: Food for Thought? Report for the Humane Society 
of the United States. 28 pp. Available from: http://www.hsus.org/web-files/PDF/FoodForThought_v2.pdf (accessed May 2008). 

Lavigne, D.M. 2003. Marine mammals and fisheries: the role of science in the culling debate. In: N. Gales, M. Hindell and R. Kirkwood, 

Editors, Marine Mammals: Fisheries Tourism and Management Issues, CSIRO publications (2003). 
Leaper, R. and Lavigne, D. 2008. How much do large whales eat? Journal of Cetacean research and Management. in press. 

Lewison, R.L. Crowder, L.B., Read A.J., and Freeman, S.A. 2004 Understanding impacts of fisheries bycatch on marine megafauna. Trends in 

Ecology & Evolution 19: 598-604.  
Lindstrøm, U., Haug, T. & Nilssen, K.T. 1997. Diet studies based on contents from two separate stomach compartments of northeast Atlantic minke 

whales Balaenoptera acutorostrata. Sarsia 82: 63-68. 

Lindstrøm, U., Harbitz, A., Haug, T., & Nilssen, K.T. 1998. Do harp seals Phoca groenlandica  exhibit particular prey preferences? ICES Journal 
of Marine Science. 55: 941-953. 

Lindstrøm, U., Fujise, Y., Haug, T. and Tamura, T. 1998. Feeding habits of western North Pacific minke whales Balaenoptera acutorostrata as 

observed in July-September 1996. Reports of the International Whaling Commission. 48: 463-469. 
Lindstrøm, U. and Haug, T.  2001. Lindstrøm, U. and Haug, T. 2001. Feeding strategy and prey selectivity in common minke whales (Balaenoptera 

acutorostrata) foraging in the southern Barents Sea during early summer. J. Cetacean Res. Manage. 3: 239-49  

 Lindstrøm U., Haug T., and Røttingen I. 2002. Predation on herring, Clupea harengus, by minke whales, Balaenoptera acutorostrata, in the 
Barents Sea. ICES Journal of Marine Science. 59: 58-70. 

Litvaitis J.A. 2000. Investigating Food Habits of Terrestrial Vertebrates pp 165-190 in Boitani, L. and Fuller, T.K. (eds). Research 

techniques in animal ecology: Controversies and consequences. Columbia University Press. 
Matthiopoulos, J., S Smout, A J Winship, D Thompson, I L Boyd, J Harwood 2008. Getting beneath the surface of marine mammal - 

fisheries competition. Mammal Review 38: 167-188  

Mead, J.G. and Potter, C.W. 1990. Natural history of bottlenose dolphins along the central Atlantic caost of the United States. pp 165-195 in  
Leatherwood S. And Reeves, R.R. (eds) The Bottlenose Dolphin. Academic Press. 

Murase, H., Tamura, T., Matsuoka, K., Hakamada, T. and Konishi, K. 2005. First attempt of estimation of feeding impact on krill standing 

stock by three baleen whale species (Antarctic minke, humpback and fin whales) in Areas IV and V using JARPA data. Unpublished paper 
available at http://www.icrwhale.org/eng/JA- J05-JR12.pdf  

Murase, H. 2007. Prey selection of common minke (Balaenoptera acutorostrata) and Bryde's (Balaenoptera edeni) whales in the western 

North Pacific in 2000 and 2001 Fisheries Oceanography 16:186–201. (and 8 other authors). 
Mikkelsen, B., Haug, T. and Nilssen, KT. 2002. Summer diet of grey seals (Halichoerus grypus) in Faroese waters. Sarsia 87: 462 – 471 

Nelson, T. A.; D. A. Duffus, C. Robertson, L. J. Feyrer. 2008. Spatial-temporal patterns in intra-annual gray whale foraging: Characterizing 
interactions between predators and prey in Clayquot Sound, British Columbia, Canada. Marine Mammal Science. 24:  356-370 

Nilssen, K.T., Haug, T., Potelov, V.,  and Timoshenko, Y.K. 1995. Feeding habits of harp seals (Phoca groenlandica) during early summer and 

autumn in the northern Barents Sea. Polar Biology 15: 485-493. 
Nilssen, K.T., Haug, T., Potelov, V., Stasenkov, V. and Timoshenko, Y.K. 1995. Food habits of harp seals Phoca groenlandica during lactation and 

moult in March-May in the Southern Barents Sea and White Sea. ICES Journal of Marine Science 52: 33-41. 

Nilssen, K.T., Haug, T., Øritsland, T., Lindblom, L. & Kjellqwist, S.A. 1998. Invasions of harp seals Phoca groenlandica Erxleben to coastal 
waters of Norway in 1995: Ecological and demographic implications. Sarsia 83: 337-345.  

Nilssen, K.T., Pedersen, O.P., Folkow, L.P. and Haug, T. 2000. Food consumption estimates of Barents Sea harp seals. NAMMCO Scientific 

Publications 2:9-28. 
Okamura, H., Yatsu, A., Miyashita, T. and Kawahara, S. 2001. The development of the ecosystem model for the western North Pacific area 

off Japan. Paper SC/53/O9 presented to IWC Scientific Committee, London. Available from the office of the IWC.  

Ottersen, G., Hjermann, D. Ø. and Stenseth, N. 2006. Changes in spawning stock structure strengthen the link between climate and 
recruitment in a heavily fished cod (Gadus morhua) stock. Fisheries Oceanography. 15: 230–243. 

Pauly, D., J. Alder, E. Bennett, V. Christensen, P. Tyedmers and R. Watson. 2003. The future for fisheries. Science 302: 1359-1361. 

Pauly, D. V. Christensen, S. Guénette T.J. Pitcher, U.R. Sumaila, C.J. Walters, R. Watson and D. Zeller. 2002. Toward sustainability in 
world fisheries. Nature 418: 689-695. 

Pauly, D, R. Watson and J. Alder. 2005. Global trends in world fisheries: impacts on marine ecosystems and food security. Philosophical 

Transactions of the Royal Society: Biological Sciences 360: 5-12. 
Piatt J.F. and Methven D.A. 1992. Threshold foraging behavior of baleen whales. Marine Ecology Progress Series 84: 205-210. 

Pitcher, T. J. 2001. Fisheries managed to rebuild ecosystems? Reconstructing the past to salvage the future. Ecological Applications 11: 601–

617. 



J. CETACEAN RES. MANAGE.  

 13 

Potelov, V., Nilssen, K.T., Svetochev, V. & HAUG, T. 2000.  Feeding habits of harp Phoca groenlandica and hooded seals Cystophora cristata 

during late winter, spring and early summer in the Greenland Sea. NAMMCO Sci. Publ 2: 40-49. 

Sargeant, B.L., Wirsing, A.J., Heithaus, M.R., & Mann, J. 2007. Can environmental heterogeneity explain individual foraging variation in 

wild bottlenose dolphins (Tursiops sp.)? Behavioral Ecology and Sociobiology. 61: 679-688 
Schweder, T., Hagen, G.S. and Hatlebakk, E. 1998. On the effect on cod and herring fisheries of retuning the Revised Management 

Procedure for minke whaling in the greater Barents Sea. Fisheries Research 37: 77-95. 

Schweder, T., Hagen, G.S. and Hatlebakk, E. 2000. Direct and indirect effects of minke whale abundance on cod and herring fisheries: A 
scenario experiment for the Greater Barents Sea. NAMMCO Scientific Publications 2:120-132. 

Skaug, H.J., Gjøsæter, H., Haug, T., Lindstrøm, U. & Nilssen, K.T. 1997. Do minke whales Balaenoptera acutorostrata exhibit particular prey 

preferences? Journal of Northwest Atlantic Fisheries Science 22:91-104. 
Skov, H., T. Gunnlaugsson, W.P. Budgell, J. Horne, L. Nøttestad, E. Olsen, H. Søiland, G. Víkingsson and G. Waring. 2008. Small-scale 

spatial variability of sperm and sei whales in relation to oceanographic and topographic features along the Mid-Atlantic Ridge. Deep Sea 

Research II 55: 254-268. 
Smout, S. and Lindstrøm, U. 2007. Multispecies functional response of the minke whale Balaenoptera acutorostrata based on small-scale 

foraging studies Marine Ecology Progress Series. 341:277-291 

Tamura T. and Fujise Y. 2002. Geographical and seasonal changes of the prey species of minke whale in the Northwestern Pacific. ICES 
Journal of Marine Science. 59: 516-528 

Tamura, T., Konishi, K. and Fujise, Y. 2004. Preliminary analyses of prey consumption of three baleen whales and their interaction with 

fisheries in the western North Pacific. Paper SC/56/O15 presented to IWC Scientific Committee. Available from office of the IWC. 

Tamura and Ohsumi 1999 “Estimation of total food consumption by cetaceans in the world’s oceans”, ICR unpublished document;  

Tamura and Ohsumi (2000) Regional assessments of prey consumption by marine cetaceans in the world. Paper SC/52/E6 presented to the 

52nd meeting of the IWC Scientific Committee. Available from the office of the IWC 
Tershy, B.R. 1992. Body size, diet, habitat use, and social behavior of Balaenoptera whales in the Gulf of California. Journal of Mammalogy 

73: 477-486 
Tjelmeland, S. and Lindstrøm, U. 2005. An ecosystem element added to the assessment of Norwegian spring-spawning herring: 

implementing predation by minke whales. ICES Journal of Marine Science 62:285-294. 

Trxcinski, M.K., Mohn, R. and Bowen, W.D. 2006. Continued decline of an Atlantic cod population: how important is gray seal predation? 
Ecological Applications 16: 2276-2292. 

Thiele, D., Chester, E.T., Moore, S.E., Širovic A.,  Hildebrand, J.A. and Friedlaender A.S 2004. Seasonal variability in whale encounters in 

the Western Antarctic Peninsula. Deep Sea Research II 51: 2311-2325. 
Wathne, J.A., Haug, T. & Lydersen, C. 2000. Prey preference and niche overlap of ringed seals (Phoca hispida) and harp seals (Phoca 

groenlandica) in the Barents Sea. Marine Ecology Progress Series 194: 233-294. 

Walters, C. J., and F. C. Coleman. 2004. Preface. Bulletin of Marine Science 74:489–49. 
 


