Interpretation of whales diving behaviour in the vicinity of IMS
hydrophone triplet.
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Time Domain Observations

Calibrated hydrophone data starting at 21:00 UTC on 19
February 2024 for, respectively, the S1, S2, and S3 °
hydrophones at IMS triplet H11S. Around the one-hour
mark, frequent (approximately once every 25 s)
impulsive signals are visible and increasing in amplitude
towards the end of the section.

P1.3-851

Spectrograms Source Wavelet Extraction

388 calls

A A A A AN bt

40 A calls max = B.90 Pa ™
Wi IIHHH {\"u‘
ATV

Two types of calls are clearly visible on the
spectrogram. One type (B) has a broader frequency
bandwidth of [17—-40] Hz and higher center frequency
than the other one type A ([15-25]) Hz.

* Interruptions in the call patterns may correspond to
times or surfacing. First call at the time of a dive is
usually an A call, and the last as B call, if we assume
the signals originate from a single individual.
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40 A calls starting 19-02-2024 22:40 utc
38 B calls starting 19:02-2024 22:40 UTC
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B Calls Time Picks Picking of TDOAs P1.3-851
Cross-correlation of source wavelets with the signals, a  Two types of time differences of arrivals (TDOAs) are 18-minute interval
series of picks can be made at all three hydrophones for  ysed as input to the geographic location method (track 19 February 2024 23:02 UTC
direct arrivals and reflected arrivals. computation). The first one involves the differences in

time of arrivals at two different hydrophones for the
direct waves. The second type of delays used is the
difference between the first and second reflected waves
at each hydrophone.
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_ _ The picking method shown on the middle panel was
The f'?uref abc')b\\/e Isl'homcljstr:hi l‘:rO?S'C%rre'??lt'O’\T tfortha’? S3 applied to all calls in the 18-minute interval starting on 18
example of an A call and the Tollowing b call. Noté that, February 2014 at 23:02 UTC, and the TDOAs used to
as expected, the B calls allows a better time localization M3 r23 — t:wye track of the whale emitting the B calls within

of picks, thar_1ks_to its bljoader frequepcy content than the that interval. The data set is complete for the delays
A calls. This is applied on multiple calls for each Time differences of direct arrivals between hydrophones of petween direct arrivals at the three hydrophones. The

hydrophone the direct arrivals and between two identifiable reflections  reflections provide additional constraints to the location.
and the direct arrivals are used to constrain the geographic For this interval, all picks for the direct arrivals, and the
location of the calls during an 18-minute interval. Not two largest reflections were available (not all picks used

shown is the d31 delay. are shown as black stars on the above figure).
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Location via Grid Search for a Flat Bottom Assumption

Delays between 51 and 52 (red) and 53 and 51 (green)
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The results presented in the panel to the
left are for a flat bottom assumption where
rays are shown on the bottom left figure.
Out of five rays shown, three are identified
in the data: WS, WBS, WBTS. The ray
paths including and ocean surface
reflection (WTS and WTBS) could not be
identified in the data. The top left is the fit
for the TDOAs between hydrophones, the
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Future work. Effect of sea-floor bathymetry
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was 5 . e waeo  Additional work is envisaged to assess the importance of the sea floor
§ il ~1.30] o,f +s1 . e bathymetry (sketch on the figure to the left) in establishing the results
5? wies e il . e shown in the paper where locally flat bathymetry was assumed. A
5 emeny bathymetric survey was made prior to the station deployment, as shown
030 015 010 o5 0B 6b5 oto above on the top left. A close-up of the area of the southern triplet of
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HA11 is shown below it, and a simplified model is shown on the right with
the red stars showing the hydrophone locations. The software is in
development to compute the delays for a non-flat bathymetry.
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