Management of Whaling

Hiroyuki Matsuda (Ocean Research Institute, University of Tokyo)
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History of whaling is characterized by overexploitation and prohibition. International Whaling Commission started a management system called the Blue Whale Unit (BWU) system in 1946, which did not determine catch quota of each species. Therefore, this did not prevent large whales from being overexploitation. The New Management Procedure (NMP) divided each stock into initial management stock, sustainable management stock and protected stock. However, this system did not work well because so much biological information was needed.


During these periods, anti-whaling nations became majority of the IWC, and the IWC adopted an Indian Ocean whale sanctuary (1972) and a commercial whaling moratorium (1982), without consensus of the Scientific Committee. It is recognized that the debate in the IWC is now not based on science, whales are electorally popular.


The major scientific reason of anti-whaling is uncertainty. Since the state of whale resource is uncertain, this should be conserved by precautionary principle. The IWC/SC completed development of the Revised Management Procedure (RMP) in 1992. The RMP incorporated uncertainty and determined catch limit by the estimate of stock size every 5 years. However, the Revised Management Scheme (RMS) has not been negotiated, and the moratorium still continues, and the Antarctic and Indian Ocean Sanctuaries continue.
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Uncertainty is not specific in whales. For other fisheries and wildlife management and environmental impact assessments, many projects are agreed in spite of larger uncertainties under successive monitoring. Figure 1 illustrates schematic view of algorithm of allowable biological catches (ABC) that are adopted in Japan and USA. Figure 2 shows catch limit algorithm of whaling determined by the RMP. It should be noted that under the RMP, catch limit is totally prohibited when the stock size is below 54% of the initial size (K). Unlike the RMP, the ABC rule permits some fishing even the stock size is close to zero.


The limit of stock size below which the catch is prohibited is effective to avoid the stock collapse for every fisheries resource. However, the distance between the target stock size (60% K) and the limit in the RMP (54% K) is too small. This is again underestimation of uncertainty in stock estimation. 


These catch limit algorithms are based on precautionary approach, the target of fishing rate (Ftarget in Fig. 1) determines smaller than F that is expected to achieve the maximum sustainable yield (MSY, Flimit). In risk assessment, we need to detect endpoint, e.g., population extinction. If the endpoint is stock collapse, this discounting from Ftarget to Flimit is neither necessary nor sufficient. For a small local stock, this is often not enough. For a large stock, this is unnecessary. The limit of stock size should depend on minimum viable population, rather than MSY.  If the endpoint is failure of MSY, the catch limit should be determined by maximum likely estimates. The precautionary approach (discounting F) is a risk factor that fails MSY. If the endpoint is fishing ban, discounting F is probably reasonable. However, the too large limit of stock size (54% K) is a strong risk factor of ban.


Scientific debate in the IWC contribute three aspects of environmental issues, (1) revision of stock estimation method, (2) anticipation of adaptive management and (3) enterprise of ecosystem management. Both pro-whalers and anti-whalers are interested in the absolute whale abundance. However, the relative abundance to K is more important and less uncertain. As shown in Figs. 1 and 2, the catch limit depends on the relative stock size. Unfortunately, field survey algorithm in the IWC has been inconsistent and frequently changed, and therefore it is difficult to estimate the relative stock size. In 2002, revision of the standard estimation method was agreed.  Development of new estimation method of marine mammal populations starts under the huge published database compiled by the IWC.


Since completion of the RMP in 1992, adaptive management that incorporates uncertainty and tune catch limit to recent stock estimate became popular. The deer management in Hokkaido, Japan, that incorporates idea of the RMP starts from 1998, and is recognized as an example of adaptive management.


Another advance in fisheries management is ecosystem approach.  Marine ecosystems including whales have ever been well studied.  Japan Government once concerned that increasing minke whales may prevent other whales from recovering.  Recently, Japan recognized whales as a possible competitor of fisheries.  Community ecologists disagree with this argument, because indirect effect of whales on the ecosystem is not simple.  Anyway, the IWC/SC agreed scientific research on ecosystem impact of whales.  IWC/SC opened the door to ecosystem approach, that seems difficult but indispensable for future human society.
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