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Summary and analysis of close encounter with young J pod SRKW

near False Bay, San Juan Island.

The following is a report of a close swim-by of a young killer whale and the vocalizations made by this young whale and one or two other whales that swam with young whale after it swam past the Gato Verde.  Because I was below decks, I missed the beginning of this swim-by, and the following narrative based on the observations of my crewmates.  Additional information about this event can be found in the analysis of photographs and sound data reported below.

Brief Narrative:

At 17:25, on September 1, 2007, we were following J pod south along the west coast of San Juan Island, approximately 1-2 km from shore in the vicinity of False Bay.  We were motoring silently at two to three knots while recording calls with the hydrophone array to become more familiar with the array and related recording devices and software.  The background noise level was low and the calls we were hearing were clear, to the point that Todd declared them to be “the best he’s heard with Beam Reach.”  I was below decks preparing dinner when Val sent me above to watch the whales.  Shortly after I arrived above decks, a small whale with a dark saddle patch surfaced near the port side of the boat, heading south.  We moved to the bow to photograph the whale the next time it surfaced.  The whale surfaced 20 meters in front of the Gato Verde.  As the Gato Verde continued south, the young whale changed its course and began traveling southeast.  The young whale joined two other whales heading southeast and then proceeded to follow these whales, surfacing shortly after they surfaced.  I returned to the kitchen to bake up a pizza storm.  

Individual Whale Identification:
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Figure 1.  Best photos for identification.  From the left: young whale with dark saddle patch (possibly J38), J34, 

and J22.  Images saved on the Abyss as IMG_5607.JPG and IMG_5612.JPG.

Shannon took photographs of the whales involved in the swim-by (see Figure 1).  J22 was positively identified first by the white “bump” in her saddle patch near her dorsal fin.  We identified J34 by his relatively smooth saddle patch and sprouting dorsal fin.  J34 is a nine year-old male, and the son of J22.

The young whale that swam by the Gato Verde is more difficult to identify because we did not capture any photographs that clearly show its saddle patch.  Our impressions were that this whale was small, with a very dark saddle patch, and it had a yellowish tinge to its white markings.  Our initial thought was that this young whale was J42 because J42 is the most recently born calf in J pod, though J22 gave birth to calf J38 in 2003.  I do not have a clear memory of the size of this calf, nor did I see the color of its white markings.  We sent the above photos to Ken Balcomb, and he confirmed that the two whales are J22 and J34.  He also stated that the young whale appeared too large to be J42.

Localization of Calls:

We used Ishmael 1.0 to localize the calls recorded at 17:28.54 and 17:29.54 (figures 2&3).  We set the model so that the hydrophone array was arranged with the hydrophone nearest the boat at the coordinate (0, -10) and the other three hydrophones at ten-meter intervals behind this. To imagine this arrangement, picture the Gato Verde with the hydrophone array trailing from the stern on the port side.  As the Gato Verde travels forward in a straight line, it is traveling along the y-axis of the model with the y-values of each hydrophone increasing and the x-values remaining 0.  All of the localized calls are relative to the array at the time of the call.

	call #
	x-axis (m)
	y-axis (m)
	notes

	1
	-87.72
	-4.45
	 

	2
	-91.48
	-6.53
	 

	3
	-76.25
	-10.39
	 

	4
	-70.73
	-14.52
	 

	5
	-85.17
	-8.81
	 

	6
	-75.22
	-8.99
	 

	7
	-53.18
	-11.96
	 

	8
	-57.66
	-8.64
	 

	9
	0
	0
	not on map

	10
	-29.21
	-10.42
	 

	11
	-284.15
	-9.13
	not on map
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Figure 2.  Map of hyperbolic localization model and table of associated coordinates created by Ishmael 1.0 for 

60-second recording beginning at 17:28.54 (recording saved as 09_01_2007_17_28_54.wav).
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	Call #
	X-axis (m)
	Y-axis (m)
	Notes

	1
	0
	46592
	not on map

	2
	-10.75
	-2.15
	 

	3
	-12.05
	-0.58
	 

	4
	-13.11
	1.42
	 

	5
	0
	0
	not on map

	6
	-11.31
	8.89
	 

	7
	-9.46
	3.69
	 

	8
	-9.32
	9.85
	 

	9
	0
	0
	not on map

	10
	-7.13
	29.27
	 

	11
	0
	0
	not on map

	12
	0
	0
	not on map

	13
	0
	0
	not on map

	14
	-151.55
	-14.44
	 

	15
	0
	0
	not on map

	16
	-169.26
	-14.99
	 

	17
	-166.36
	-10.04
	 

	18
	0
	0
	not on map

	19
	-187.48
	-0.42
	 

	20
	-225.76
	18.72
	 

	21
	0
	0
	not on map


Figure 3.  Map of hyperbolic localization model and table of associated coordinates created with Ishmael 1.0 for 

60-second sound recording beginning at 17:29:54 (recording saved as 09_01_2007_17_29_54.wav).
In the 60-second recording beginning at 17:28.54, calls 1-8 and call 10 were made by the young whale and calls 9 and call 11 were made by one of the whales at a farther distance.  This localization can be heard in the volume of the calls, but can also be seen in the hyperbolic localization model (figure 2).  The x-values of calls 1-8 move increasingly closer to the y-axis, showing that the young whale was moving closer to the array during this minute of recording.  The y-values of calls 1-8 vary, though do not appear to change a greatly at the x-values.  Because the Gato Verde was traveling along the y-axis of the model, and the model shows each call localized to the array at the time the call was made, the approach of the young whale appears to be in a line heading directly towards the array, parallel to the x-axis.  The actual geometry of the whale’s approach was at an angle from the stern of the boat toward the bow.  The increasing x-values and the more slowly increasing y-values indicate that the whale was moving more quickly in the direction perpendicular to the boat’s travel than the direction parallel to the boat’s travel.  Call 9 and call 11 were visible in the spectrogram, but were not able to be localized.  

In the 60-second recording beginning at 17:29.54, two sets of calls can clearly be seen.  Calls 2,3,4,6,7,8, and 10 were made by the young whale, while calls 14,16,17,19, and 20 were made by one of the whales at a farther distance.  Calls 2-8, show the young whale moving closer to the hydrophone array.  Call 10 (-7.13, 29.27) shows the young whale approximately 7 meters to the left of the array and 40 meters forward of the first hydrophone, indicating that the whale has passed the hydrophones and the Gato Verde.  The decreasing x-values of calls 14-20 indicate that the whales farther from the Gato Verde were moving away from the array, or that the Gato Verde was turning away from the whales.

One of the limitations of Ishmael 1.0 is its inability to localize calls with weak signals.  Also, some of the calls received coordinates with large negative exponents.  I do not remember why this is, though I know it is an additional limitation of the program.

Call Identification:


We used the computer program Call Tutor and Ford’s A Catalogue of Underwater Calls Produced by Killer Whales (Orcinus orca) in British Columbia (1987) to identify the calls from the 60-second recording that began at 17:28.54.  This section of recording featured 11 calls that were visible in the spectrogram and some calls that were audible, but not visible above background noise.  
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Figure 4.  Representative spectrogram from the 60-second recording started at 17:28.54 (saved as 

09_01_2007_17_28_54.wav).  The x-axis is in seconds.  The y-axis is in kilohertz.  The blue numbers below the x-axis indicate the number given to each call with a visible sign in the spectrogram.

We identified calls 1-7 as S2 calls.  Call 8 is very similar to a S2 call in the beginning, though its ending is different from calls 1-7 and the S2 calls in Call Tutor.  Call 9 and call 11 are single, unmodulated calls that don’t clearly match the known calls in the J pod repertoire.  Call 10 is a loud, scratchy, multi-syllable call that we were not able to identify.  Audible calls can be heard between call 2 and call 3, though these calls did not appear in the spectrogram, and we did not attempt to identify them.  (A Side Note: What is the appropriate language to describe killer whale calls?  Do you describe tones, syllables, notes, ascending, descending, etc.?)
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