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Ship strike risk
Areas of relatively high risk of ship strikes for fin whales 
were found in Dixon Entrance (off northern Queen Charlotte 
Islands), and two areas coincidental with elevated shipping 
movement patterns in Hecate Strait, and at the entrance 
to one inlet system on the central coast (Fig. 2). Areas of  
relatively high risk of ship strikes for humpback whales were 
roughly similar to those for fin whales, but also occurred 
in Queen Charlotte Strait, Hecate Strait, and several inlet  
systems along the central coast. For killer whales, the region  
of highest ship strike risk was constrained to Johnstone  
Strait, where risk was estimated to be about an order of  
magnitude higher than anywhere else along the coast.

Minimum estimates of mortality and serious injury due to 
ship strikes
Evidence of injuries and mortalities due to vessel collisions 
is presented in Table 2. The number of cases reported for 
each species probably does not represent relative frequency 
of collisions, because killer whales are better studied in the 
region than the other two species. Similarly, much of the 
available information on collisions comes from Washington 
State, while the abundance estimates for assessing mortality 
limits apply only to BC waters.

DISCUSSION
This study presents an objective and quantitative framework 
for identifying areas of elevated risk of ship strike for whales 
based on existing data on whale distribution and shipping 
traffic intensity. A pattern emerges that is consistent among 
the three species of whales (humpback, fin and killer), 
whereby areas with the highest relative risk (i.e. risk of ship 
strike within species) are found in ‘bottlenecks’; regions 
where whale and boat densities are both concentrated (Fig. 2).  
Ship strike risk to killer whales is highest in Johnstone Strait,  
and for humpback whales, the Queen Charlotte and Johnstone 
Straits (northeast of Vancouver Island) and the narrow 
passages of the central coast are relatively high-risk areas for  
both species. Although the waters off southern Queen 

Charlotte Islands host the highest densities of fin whales, risk 
of ship strike is relatively low because of the low levels of 
shipping traffic there; the highest relative risk areas are found 
in Dixon Entrance where ship traffic is more concentrated.

While the risk assessments can predict where ship strikes  
are most likely to occur, they cannot predict how many 
strikes are actually occurring. One technical development  
that will assist these ongoing efforts is a more consistent use  
of the AIS system coastwide. While AIS coverage in BC is  
currently sparse, the system is expected to come into 
widespread use in the near future. At that point, the risk 
metric could be recalculated in absolute, rather than 
relative units. Efforts will still stall, however, at the point of  
evaluating whether current mortality rates can be deemed 
acceptable. A considerable hurdle for setting mortality limits  
is the inability to state Canada’s current management 
objectives in quantitative terms and whether quantitative 
objectives will be based on N

best or Nmin (i.e. the degree of 
uncertainty that will be tolerated). In BC, this is especially 
problematic for fin whales because of the large uncertainty 
associated with existing abundance estimates (Williams and 
Thomas, 2007). For the two baleen whale species, limits 
for an area, rather than a population, have been calculated 
because it is currently unknown what fraction of the 
populations was likely to be in the study area at the time of  
the survey, which will differ among species. In a related way,  
ship strike mortality may apply to killer whales year-round in 
this region but only for a limited period for the other species. 
Until information on stock boundaries and seasonal patterns 
in abundance becomes available, the range of mortality 
limits presented are necessarily simplistic, but a useful 
starting point for discussion. Based on objectives from the  
different management approaches reviewed (Table 1), 
potential limits to anthropogenic mortality would vary by an 
order of magnitude for both fin and humpback whales (Table 
1). Regardless of the management approach and objectives 
that Canada eventually specifies, mortality limits will be 
relatively low for these species, both because populations are 
small and uncertainty in abundance estimates is large (Table 1).
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levels of anthropogenic mortality (Table 1; Williams and

It remains to be seen whether ship strikes are causing



routes become difficult to modify. For humpback and killer 
whales, several channels along the Inside Passage emerge 
from the analyses as candidates for places where ships might 
be requested to travel at low speed, or to avoid altogether 
where feasible. Future risk assessments along these lines can 
inform management of protected areas and lead to efficient 
resource allocation for emergency preparation and response 
measures. If there is an accident, the industry responsible 
for the accident will likely benefit from such emergency  
preparation as this will lead to a more efficient response.

As Canadian management objectives for marine mammal 
stocks are being developed and articulated in quantitative 
terms (Hammill and Stenson, 2007; Johnston et al., 2000; 
Williams et al., 2008), it is time to assess the population-level  
consequences of ship strikes and non-fishery mortality in 
similarly quantitative terms. Fisheries and Oceans Canada is 
developing a regional marine mammal response network to 
respond to cetacean strandings, particularly for those species 
that are listed under Canada’s Species at Risk Act. The spatial 
statistical modelling methods presented here provide a useful, 
visual tool for managers to identify potential problem areas, 
to manage shipping activities accordingly in as efficient a  
manner as possible, to allocate funds in priority regions for 
research, for identifying priority beaches to monitor for  
carcass detection and possible recovery and to mitigate 
impacts wherever possible.
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