Vessel Effects and Sound

The northeastern Pacific region has increased boat activity for various reasons in the past decades. These vessles potentially affect whales through their presence, increased noise levels from boats or activities, and first hand encounters. These are poorly understood. 

Hormonal behavior in whales has been linked to stress as a response to intense sound exposure. Also can lower immune function-but at what level?

Whale Watching
In Washington and BC killer whales surpass all others in commercial whale-watching because they are reliably easy to find and are proximate to urban settings. From land, Lime Kiln Point State Park receives 170,000-200,000 visitors per year, all hoping to see the whales. 

Increasing operation of boats: Started in 1977, increased to 13 active vessels in 1988, then 80 boats in 1998, then decreased to 76 boats in 2006-often making 2-3 trips per day. This is summarized at $13.6 million in US and $60 million in Canada. 

Increased whale watching means heavy pressure during the day, and longer viewing days of daybreak or sunset cruises. The season begins earlier and earlier, but is heaviest May-Sept. 

Jpod is most commonly viewed, L is the least. 

Mean number of vessels following killer whale groups was 5 in 1990 and 18-26 in 1996-2006. Privately owned boats often double or triple the number of commercial vessels. The average is usually higher for commercial whale watching vessels. 

Exposure to vessel sound since 1990. There seems to be a shift from American to Canadian owned commercial craft, leading to higher ambient noise levels. 

Researcher (Erbe) predicts that fast boats are audible up to 16km, mask calls up to 14km, elicit behavioral responses within 200m, cause temporary hearing impairment from 450m for 30-50 minutes. These ranges fall dramatically if the vessel is moving at slow speeds. (pg 106)

Changes in behavior are witnessed: swimming faster, adopting less predictable travel paths, shorter or longer dives, moving into open water although there are countless factors. For Northern and Southern Residents, researcher (Bain) observed inhibition of feeding behavior, horizontal avoidance, and changes in surface active behavior. Also, call duration is notoriously longer by 10-15 percent when whales compensate for a noisy environment. Newborn calves can be separated from the mother, exerting excess energy for the calf. Maybe even development interruption?

Ambient vessel noise significantly reduces the echolocation range for detecting salmon. Need additional studies to reflect factors of vessle size, propulsion type, operating speed, and vessel orientation on sound levels, and stress threshold. Boats often use methods such a “paralleling” “repositioning” and “leapfrogging”Parking in the path of the whales was the most frequent incident in 2005 and 2006.

Transient killer whale reactions to vessels have not been studied. May depend heavily on passive listening for prey so foraging might be severely altered by ambient noise. 

“Be Whale Wise” guidelines suggest boaters parallel no closer than 100m, approach from teh side, avoid 400m from in front of behind the pod, and reduce speed to 13km per hour within 400m. Vessel incidences occur mostly by private boaters (over 50%), then Canadian commercial operators (21%) and American operators (9%). Commercial boaters are move likely to “park in the path” than other boaters. 

Advise to aircraft: minimum altitude of 300m above all marine mammals-no circling or hovering over the animals. 

There is no strong connection between whale population success correlated with whale watching trends. 

Other Vessels 

Major commercial fishing results in substantial noise expansion. Fishing licences have been limited to 286 from the earlier 4,132- with stricter regulations. There is limited information on the affects of commercial fishing boats on whales during this time. It is clear that the affects of these vessels has declined over the years as the impacts of commercial whale watching increased. Sound is basically distributed by cargo ships (86%), tankers (6%), and tugs (5%), navy ships (1%) not including tactical sonar use. 

Anthropogenic Sound

High sound levels temporarily or permanently cause hearing loss or even hemorrhage vessels around the brain and ear canal. Killer whale hearing sensitivity ranges from 1 to 120 kilo-Hertz with peak sensitivities from 20 to 50 kilo-Hertz. 

Humans hear 1 to 20kHz

Military mid-frequency sonar

US Navy’s tactical sonar produces signals that have been linked to stranded animals. Evidence of hemorrhaging and nitrogen bubble formation validate the connection. The specific conditions required for this to happen in killer whales has not been detailed. Observations on military mid-frequency sonar showed altered behavior from low levels for a short duration in J pod with no permanent damage at the time. The Commander of the US Pacific Fleet must approve any ship or sub wanting to use mid-frequency sonar in Puget Sound only for drills (does not include testing or warfare). 

Other military activities

Canadian military has munitions testing at the southern tip of Vancouver Island, which once recorded Jpod to change path after a detonation less than 1.5km away. 

Commercial sonar systems

Fishing sonar used on civilian vessels operate at high frequencies and short pulse lengths. Little information is available, though the typical frequency may have masking effects on the whales’ hearing range. 

Seismic exploration

Used for detecting oil and gas deposits and geological hazards use intense low frequencies to penetrate the sea floor every 10 to 20 seconds for extended periods. Significant sound emission has been connected to ear damage in fish. All seismic projects are covered by harassment authorizations (have to note every mammal incident).

Construction activities

Like pile driving and dredging produce sufficient disturbances but methods have been developed to lower disturbances and schedule appropriate times to reduce disturbances. Buffer zones designate when drilling can continue. 

Underwater acoustic devices

Salmon aquaculture farms emit loud signals to displace harbor seals and sea lions and were installed in a number of farms throughout Washington in the 1990s. Their use drastically reduced the use of inlets by resident and transient whales and were thus phased out.  

Vessel strikes

Collisions are rare with only 2-3 resulting in fatalities in recent decades. 

Alternative Energy Projects

Washington citizens voted in support of requiring electric utility suppliers to generate 15% of their electricity sales from renewable resources by 2020, including harnessing wave, tidal, and current energy. They also have to pursue all low-cost energy opportunities with their customers. 

The impacts on marine mammals is widely unknown. Noise, entaglement, collision, fast moving blades are all potential hazards. Preliminary permits are available for pilot projects around Washington, Oregon, and California. 

They will need to monitor effects on marine mammals to assess impacts. 

