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J-pod Orca Sightings and Recordings

On the evening of September 1, 2007, three orcas were observed paralleling the Gato Verde as it was traveling southward, approximately a kilometer off the coast of False Bay. Notification from the Seacoast Expeditions pager network identified the whales as belonging to the J-pod. A hydrophone array consisting of four hydrophone modules, at distances of 10 meters from one other along a cable, was deployed to record their calls, using a weight to keep the hydrophone modules submerged on a straight horizontal axis. Photographs were taken of the whales to allow for later photo-identification. 

Identification of Individual Orcas

The 2006 edition of the Orca ID guide compiled by the Center for Whale Research was utilized as a reference to allow for identification of the whales. A 17:51 photograph of two orcas swimming together (see Figure 1) was compared with identification photos for the members of J-pod, and one of them was clearly identifiable as J-22. Though less clear, the saddle and dorsal fin shape of the second orca appears to be J-34, the son of J-22. Radio reports initially led Gato Verde investigators to believe that the calf swimming a small distance from these two whales was J-42, but given that J-42 is not part of the J-22 matriline, it seems more likely that it may have been J-38. At 4 years old, J-38 is still quite young J-38 is still young enough to be considered a calf, and while photographs of the saddle were too weak to use for identification, it is logical to posit that its identity as the most recent calf of J-22.

Localization of Orca Calls and Analysis

Ishmael software was used with the orca call recordings in order to localize individual calls. The recording made at 17:28 was utilized, and hyperbolic x-y positioning yielded longitudinal and latitudinal distances of the call origin from the boat. (See Figure 3) The Pythagorean theorem was applied in order to determine the actual distances of each individual call (see Figure 4).

Data from approximately similar time points for call recordings and photographs were used together to draw inferences about the specific whale making each call. J-38 was observed at the shortest distance from the boat, within 100 meters, and at certain points it was seen to be moving directly ahead of the vessel. The distances for nine of the calls (1-8, 10) were all either under 100m, except for one with impossibly high exponents, which would have resulted when the whale was in the end fire position. These calls were thus deemed to have been created by J-38. 

The two different, responding calls in this recording sample (9 and 11) were only six seconds apart, but were at a considerable distance from each other, the calculation of which is shown and explained in Figure 2. It therefore appears quite likely that the calls would have been made by different individuals, here J-22 and J-34. To attribute the two calls to the same individual would be to postulate that the distance covered between the whale and the Gato Verde averaged 25 m/s, which is possible but not likely.

Call Identification

In order to identify the specific calls that each orca made, three software programs and a call identification manual (Ford, 1987) were used. A library of audio files for known orca calls were listened to using Call Tutor, and the archived J-pod calls were compared to the recording, which had been analyzed using the Ishmael program. A program created by Dr. Val Viers, Signal Display and Frequency Shift, was used to create spectrograms of the archived J-pod calls. The manual served to confirm the spectrograms that Ishmael produced for the different call types. The spectrogram for the recording, created using Ishmael, was compared to the archived call spectrograms. The first seven calls on the recording were clearly the same, both in sound and frequency spectrum, and were positively identified as S-2. The 8th call, while slightly different in its sound and spectrogram from the previous calls, was also identified as S-2 because the beginning was the same and it was still more similar to S-2 than to any other archived call.

Calls 9 and 11 were the two that had been created by the other two whales. Each call was a single syllable and they were quite similar in sound, suggesting that they may have been the same type. Unfortunately, numerous listening and comparisons to the archived calls, as well as comparison of spectrograms, did not provide any clear matches. Call 10 appeared to be a response by J-38 to call 9, and also proved to be too unusual to identify.
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Screen capture display from Ishmael 1.0 of localisation of 60 sec sound file 09_01_2007_17_28_54.wav

FIGURE 3: Localization Data for Orca Calls
	CALL
	x-Position
	y-Position
	Calculated R (m)

	1
	-91.0555
	-3.95178
	91.1412

	2
	-89.4797
	-6.8924
	89.7448

	3
	-75.8114
	-10.5912
	76.5476

	4
	-70.7457
	-14.5295
	72.2223

	5
	-85.1716-
	-8.81435
	85.6265

	6
	-75.1696
	-8.94337
	76.2181

	7
	-53.1812
	-11.9573
	54.5089

	8
	-57.958
	-8.85472
	58.5859

	9
	-397.062
	29.1276
	398.1289

	10
	-29.3462
	-10.3666
	31.1234

	11
	-249.101
	4.09567
	249.13467


FIGURE 4: Distance between calls 9 and 11

-397.062 - (-249.101) = -147.961

29.1276 – 4.09567 = 25.03193

(-147.961)2 + (25.03193) 2 = 22,519.094

(22,519.094 = 150.0635 m ( DISTANCE
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