ATTACHMENT E.3
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North Atlantic where ship collisions constitute a higher proportion of strand-
ings. With North Atlantic populations of humpback whales and fin whales
estimated at 10,600 whales (Smith ez z/. 1999) and more than 20,000 whales
(International Whaling Commission 1992), respectively, vessel-related deaths
several times higher than numbers reported in this paper would still constitute
a small portion of their total populations. However, in combination with other
causes of human-related mortality (e.g., entanglement in fishing gear and whal-
ing), vessel-related deaths may warrant consideration in relevant population
models and management programs. Also, high numbers of ship strikes in some
areas, such as collisions with humpback whales off U.S. mid-Atlantic coastal
states and fin whales in the western Mediterranean Sea, could be a source of
concern for some local population segments.

For highly endangered populations numbering in the low hundreds of an-
imals, where the loss of even a few individuals can be significant, ship colli-
sions can be a major recovery obstacle. This certainly is true for northern right
whales in the western North Atlantic, and also could be true for western North
Pacific gray whales, which may be near the minimum number necessary for
recovery (Rice et a/. 1984), and for northern right whales in the western North
Pacific, which may number in the low hundreds (Perry e /. 1999). The small
population of blue whales that feed in the Gulf of St. Lawrence, Canada, also
may warrant concern. Although highly endangered bowhead whale popula-
tions off northeastern Canada, Greenland, northern Europe, and Russia are
well removed from most ship traffic, they too could be at risk if year-round
northern sea routes develop in their Arctic habitats.

Conclusions

For some small whale populations or population segments, ship collisions
can pose a substantial threat. Massive injuries on stranded ship-struck whales
suggest large vessels are the principal source of severe injuries to whales. Cur-
rently, anecdotal records provide the only information for evaluating vessel
operating factors related to ship strikes. Although such records have significant
weaknesses, they merit consideration absent other data. Accounts found in this
review suggest that most whales hit by ships are not seen beforehand or seen
only at the last moment. Collision avoidance strategies dependent on detecting
and avoiding whales therefore may be ineffective for large ships with limited
maneuverability. Where steps are needed to reduce collision risks, advanced
planning to avoid or minimize travel distances through high-use whale hab-
itats or to reduce vessel speed in waters where whales are likely to occur may
be more effective. Collision accounts compiled here suggest that serious in-
juries to whales may occur infrequently at vessel speeds below 14 kn and
rarely at speeds below 10 kn. Therefore, there may be benefit in management
actions designed to reduce vessel speed below at least 14 kn to reduce the
impact of vessel collisions on large cetaceans.

Further research is needed to identify areas where collisions between ships
and whales are most frequent and to help further evaluate and improve upon
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mitigation measures. To assess the frequency, location, and circumstances of
such collisions, vessel operators, port pilots, and other port officials should be
asked to record and immediately report any collisions with whales or whales
carried into port on bows of ships. Reports should be made promptly to
resource management officials or marine mammal stranding coordinators so
that involved vessel crews can be interviewed, and navigation and engine logs
can be examined for information on when, where, and at what speed the
collision occurred and the behavior of whales before and after being hit. Also,
stranding program participants should routinely look for and record injuries
caused by ships on all beach-cast whales. For whales belonging to small pop-
ulations or population segments that may be affected by low levels of human-
related mortality, it would be prudent to flense stranded whale carcasses to
the bone to look for internal injuries caused by ship collisions.

Further research also is needed to better assess whale behavior and responses
near transiting ships of different types and sizes. Studies of the frequency and
intensity of sound produced by different types of ships at different depths,
distances, and directions (particularly in front of vessels), and the responses of
whales engaged in different behaviors to those signals would be helpful for
determining whether or at what distance whales may be able to detect and
avoid ships. Studies to document and assess other ship-generated signals that
might cause a startle response in whales directly in front of approaching ships,
such as low amplitude, high-intensity hull vibrations, and bow wave effects,
also should be made. Studies also should be undertaken to better identify
habitat-use patterns of whales and correlations between environmental param-
eters and whale distribution to improve advice to mariners on when and where
whales are most likely to occur.

Research on alternative management actions also should be considered. Po-
tential studies include periodic review of the feasibility of evolving technolo-
gies to provide vessel operators with real-time data on the presence and lo-
cation of whales along navigation routes. Possible options might include bot-
tom-mounted sonobuoys along established vessel traffic lanes through impor-
tant whale habitats to relay information on whale locations to ships, and
further research similar to that by André ez /. (1997) on the possible use of
sound to alert whales to approaching ships.
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