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Cuvier’s beaked whale response to sonar
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Figure 2. DTAG data from the Ziphius tagged in 2011, which underwent controlled exposure to simulated MFA sonar sounds and incidental exposure to naval MFA
sonar. Figure layout and colour- and symbol-coding are the same as figure 1, but with blue traces for incidental exposure periods.



Cuvier’s beaked whale response to sonar
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Blainville’s beaked whale response to
sonar: AUTEC range
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Southern California Anti-Submarine
Warfare Range (SOAR)
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Echolocating Cuvier’s beaked whales on
the SOAR range
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Analysis Methods

e Custom Java sonar detector algorithm to detect periods
of potential sonar

e Compared sonar detector output and range event schedule to
determine type of operation

* 2 hour windows
* 5 time windows before and after each event
* time windows in during period dependent on event length

* Custom Matlab algorithm to isolate group vocal periods
(GVPs)

e Counted GVPs starting in each 2 hour window

* Determined maximum peak magnitude level on each

hydrophone in each 2 hour window
e Converted to estimated RL in dB rms at hydrophone

* Generalized Linear Model to examine effect of sonar
presence and event type on number of GVPs
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Mean number of GVPs starting per 2

hour window
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Mean number of GVPs starting per 2
hour window
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Change in mean number of GVPs in
During and After time periods compared
to Before time period
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GLM results

e Significant decline in
GVPs during events
compared to before
for all event types

* No difference in GVPs
before and after for all
event types

e Significantly less of a decline in GVPs during
helo events compared to ship events

* GVP decline not different between ship
events and ship+helo events



Levels on Hydro
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Ship Events: Mean GVPs
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Helo Events: Estimated Mean Max Received
Levels on Hydrophones
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Helo Events: Mean GVPs
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Max Estimated Received Levels
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Conclusions

e Significant declines in foraging beaked whales
during events on SOAR when hull-mounted ship
sonar and helicopter-deployed dipping sonar are
active

e Greater declines in foraging beaked whales seen
when hull-mounted ship sonar is active compared
to when only helicopter-deployed dipping sonar is
active

e Recovery in foraging Cuvier’s beaked whales much
faster than seen during AUTEC training events for
Blainville’s beaked whales
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