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Abstract 4 south
The Baleakanta project was initiated 1n 2013 with the goal of establishing a database of large cetacean calls recorded at the IMS hydrophones. These calls are recorded on a continual basis at the six 20
hydrophone stations of the network, whose main purpose 1s to serve the mission of detecting nuclear explosions in the oceans. The calls are scientifically valuable as a means of studying the animal's ‘
migration patterns. Statistical information about the signal characteristics, frequency, seasonality, density of these calls are some of the expected outcome of the project and we are planning to make the - s g i | ;d o
information available to the marine mammal community. We will report 1n particular on observations which led us to distinguish two distinct blue whale individuals with type 9 acoustic signature and open - - = '}\_ I gggg B
the possibility to search for time-frequency methods of individual classification. g s g s | R - 4000 &
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Out of one of mankind’s greatest scientific understandings, that matter and energy are fundamentally tied -2000 € [ i
e T - together, sprang the most terrifying weapon even invented: the nuclear bomb. Yet, from this horror has :iggg t
s vt e moman S e sprung what must be surely one of our most noble endeavors — the Comprehensive Test Ban Treaty (CTBT) o | -5000 ;
' which 1s a promise by nations to one another not to test and deploy such weapons against each other. It is a 60° 80° 00 0%
great credit to our world that since the a moratorium in 1992 and inception of the treaty in 1996 only a This figure shows bearing determination statistics over 12 days, Map of the probability distribution function (PDF) for the location of 527 the whale on January
handful of nuclear tests have been conducted and only by nations who had not then, or still have not signed 491 grouped by bins of four days each. The top three histograms Ist, 2003. The contextual map is shown on the left, with the boundaries at 528 70 to 73 degrees
the treaty. In the first thirteen years of the twenty first century, only three nuclear explosions, all conducted show the directional statistics using 492 the absolute time  East in longitude and the 7 to 4 degrees South in latitude. Also shown are a 529 circle and ellipse
and claimed by the Democratic People’s Republic of North Korea, have disturbed the nuclear silence. picking method and the bottom histograms show the stafistics centered at the expected location value (not the maximum of the PDF) which 530 corresponds to
As far as detecting bombs goes, whale songs are noise on the IMS network. They are often registered in using the relative 493 time picking method on the cross- 68% probability (1 sigma.)
. . . , correlation envelope. A threshold of 2 on the STA/LTA trace A
JOIN US exactly the frequency bands that the network 1s tuned to record and they can interfere with the location of the . : 1501 Sti Lanka (@)
.. . 494 was used to compute these statistics. The time blocks are - HIBNT Whele Call - Jar 2860 004535
hundreds of non-nuclear seismic events (earthquakes) which the network must catalogue each day lest a 80- j -
, , , , , , January 1-4, January 5-8, and January 495 9-12. }
nuclear event be lost in the earth’s natural rumblings. This “noise” however, contains a rich source of % -
information for marine biologists. A data analysis system could be built which mirrors the International Data 100 — _____F”%””"“"“ —
Centre (IDC’s) data crunching machinery, but, instead of being focused on locating nuclear events and ¥ ool RS . = 1
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One hour of raw data, filtered data and spectrogram
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These figures show the results of enhancing the one hour long sequence from January 7t starting at 11:00 (top left)
using three different time-frequency methods. The top right panel shows the results of the standard Wigner-Ville
(WV) method, the second (bottom left) 1s the Pseudo Wigner-Ville (PWV) and the third (bottom right) 1s the
Smoothed Pseudo Wigner-Ville (SPWYV). A particular aspect of the benefit of using such methods 1s to allow
separation of the whale signals from the background noise. It can be judged from the figures that the SPWYV 1is able to

separate a whale signal from a T phase arriving coincidently in time around 2200 s.

Disclaimer: The views expressed in this paper are those of the authors and do not necessarily reflect the views of their employers or of the CTBTO.
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