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Supplemental Tables

Dive-cycle Summary
Table S 1: Summary information about each foraging dive cycle included in the HHMM analysis.

Echolo-
Impul- Longest cation Maxi-

sive Orca Forag- Non- Clicking mum Dis-

Sonar Echosounder Sounds Sounds ing Dive N Non- forag- Surface Duration Dive tance

before MFAS MFAS Pre- Pre- Pre- Duration Duration foraging ing Dive Time (min- Depth Traveled

Whale ID Start Time (UTC) State EOE? RL cSEL sent? sent? sent? (hours) (hours) Dives (hours) (hours) utes) (km) (km)
Zica-20191012-144029  2019-10-12 18:46:51.052 Typical No None 0 No No No 29 1.2 4 0.4 0.2 30.7 1.5 1.4
Zica-20191012-144029  2019-10-12 21:39:22.052 Variant No None 0 No No No 5.6 1.3 10 0.7 0.3 36.6 1.2 1.8
Zica-20191012-144029  2019-10-13 03:18:12.052 Variant No None 0 No No No 22 1.2 2 0.5 0.1 30.1 1.0 0.8
Zica-20191012-144029  2019-10-13 05:32:07.052 Variant No None 0 No No No 57 1.4 6 0.8 0.3 257 0.9 1.0
Zica-20191012-144029  2019-10-13 11:14:32.052 Variant No None 0 No No No 2.0 13 1 0.5 0.1 14.3 0.9 2.7
Zica-20191012-144029  2019-10-13 13:12:13.052 Typical No None 0 Yes No No 3.8 1.6 6 0.4 0.2 324 1.3 1.6
Zica-20191012-144029  2019-10-13 17:03:06.052 Variant No 136.5 145.9 No No No 19.1 1.4 28 1.4 1.0 39.0 13 0.6
Zica-20191012-144029  2019-10-14 12:07:16.052 Typical No None 0 No No No 37 1.2 9 0.6 0.2 21.7 1.2 1.1
Zica-20191012-144029  2019-10-14 15:52:10.052 Typical No None 0 No No No 3.8 1.4 7 0.4 0.2 35.6 1.5 1.3
Zica-20191012-144029  2019-10-14 19:37:45.052 Typical No None 0 No No No 37 15 7 0.3 0.2 36.6 17 1.6
Zica-20191012-144029  2019-10-14 23:16:59.052 Variant No None 0 No No No 2.8 1.2 6 0.3 0.3 27.9 1.6 3.5
Zica-20191012-144029  2019-10-15 02:04:23.052 Typical No None 0 No No No 23 1.2 3 0.3 0.2 26.5 1.7 20
Zica-20191012-144029  2019-10-15 04:20:37.052 Typical No None 0 No No No 3.0 11 4 0.5 0.3 29.0 1.7 27
Zica-20191012-144029  2019-10-15 07:19:13.052 Variant No None 0 No No No 4.6 1.4 1 0.2 16 58.5 14 3.1
Zica-20191012-144029  2019-10-15 11:55:02.052 Variant No None 0 No No No 1.5 0.8 2 0.4 0.3 15.0 0.7 5.9
Zica-20191012-144029  2019-10-15 13:24:34.052 Variant No None 0 No No No 33 0.9 7 0.4 0.2 19.2 0.9 3.9
Zica-20191012-144029  2019-10-15 16:40:00.052 Typical No None 0 No No No 23 1.1 4 0.3 0.2 30.7 1.1 35
Zica-20191012-144029  2019-10-15 19:00:27.052 Typical No 106.4 17.2 No No No 27 1.2 5 0.4 0.2 37.4 1.5 3.2
Zica-20191012-144029  2019-10-15 21:44:03.052 Typical No None 0 No No No 34 1.2 6 0.4 0.2 28.9 15 3.6
Zica-20191012-144029  2019-10-16 01:05:08.052 Variant No None 0 No No No 2.8 1.3 3 0.8 0.1 30.9 1.6 28
Zica-20191012-144029  2019-10-16 03:52:56.052 Variant No None 0 No No No 3.5 11 2 0.8 0.5 25.8 1.6 29



Whale ID

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-144029

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Start Time (UTC)

2019-10-16 07:20:53.052

2019-10-16 09:03:12.052

2019-10-16 11:24:09.052

2019-10-16 12:55:30.052

2019-10-16 16:38:31.052

2019-10-16 21:02:09.052

2019-10-17 00:03:42.052

2019-10-17 01:58:51.052

2019-10-17 04:56:43.052

2019-10-17 06:53:04.052

2019-10-17 09:46:41.052

2019-10-17 11:26:54.052

2019-10-17 13:56:52.052

2019-10-17 16:30:51.052

2019-10-17 19:50:04.052

2019-10-17 22:22:02.052

2019-10-12 20:58:41.052

2019-10-12 22:12:21.052

2019-10-13 00:44:13.052

2019-10-13 04:53:57.052

2019-10-13 08:51:45.052

2019-10-13 12:07:33.052

2019-10-13 15:36:56.052

2019-10-13 17:57:13.052

State

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

95.1

MFAS
cSEL

102.6

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.7
No 2.3
No 1.5
No 37
No 4.4
No 3.0
No 1.9
No 3.0
No 1.9
No 2.9
No 17
No 25
No 2.6
No 3.3
No 25
No NA
No 1.2
No 25
No 4.2
No 4.0
No 33
No 35
No 23
No 26

Forag-
ing Dive
Duration

(hours)

1.4

0.8

0.8

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.1

0.4

NA

0.4

0.4

0.3

0.2

0.5

0.5

0.5

NA

0.2

0.3

0.3

0.3

NA

0.3

0.5

0.4

0.5

0.3

0.4

0.4

0.4

Surface

Time

(hours)

0.2

0.2

0.2

0.2

0.3

0.2

0.2

0.2

0.3

0.6

0.3

0.3

0.2

0.2

0.2

NA

0.1

0.3

0.2

0.2

0.2

0.1

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
245
20.4
18.2
26.8
33.5
34.8
241
153

31.3

43.3

25.1

24.4

31.1

37.5

404

18.0

19.4

38.1

33.0

32.6

Maxi-

mum
Dive
Depth
(km)

1.8

2.0

2.0

Dis-
tance
Traveled
(km)

3.5

21

3.1

2.8

27

3.1

3.0

2.0

3.2

3.1

3.8

NA

23

21

0.3

0.7

0.2

0.8



Whale ID

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Start Time (UTC)

2019-10-13 20:36:10.052

2019-10-13 22:53:17.052

2019-10-14 05:12:39.052

2019-10-14 07:55:46.052

2019-10-14 10:08:51.052

2019-10-14 12:51:55.052

2019-10-14 16:11:24.052

2019-10-14 18:14:56.052

2019-10-14 20:46:16.052

2019-10-15 00:13:00.052

2019-10-15 04:19:01.052

2019-10-15 07:16:16.052

2019-10-15 10:42:44.052

2019-10-15 12:58:49.052

2019-10-15 14:44:48.052

2019-10-15 16:59:48.052

2019-10-15 19:44:07.052

2019-10-15 22:37:12.052

2019-10-16 04:50:03.052

2019-10-16 08:38:23.052

2019-10-16 11:27:21.052

2019-10-16 14:22:29.052

2019-10-16 17:50:04.052

2019-10-16 21:53:49.052

State

Typical

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Variant

Variant

Variant

Variant

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

Yes

No

MFAS
RL

147.9

136

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

140.1

None

MFAS
cSEL

1451

138.8

148.8

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Orca

Sounds

Pre- Duration
sent? (hours)
No 23
No 6.3
No 27
No 22
No 2.7
No 33
No 2.1
No 25
No 34
No 4.1
No 3.0
No 34
No 2.3
No 1.8
No 22
No 2.7
No 29
No 6.2
No 3.8
No 28
No 29
No 35
No 41
No 21

Forag-
ing Dive
Duration

(hours)

1.0

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.3

0.6

0.3

0.3

0.4

0.4

0.4

0.3

0.4

0.3

0.4

0.3

0.3

0.3

0.3

0.3

0.4

0.5

0.4

0.4

0.4

0.5

0.5

0.3

Surface
Time
(hours)
0.2

0.4

0.2

0.3

0.2

0.1

0.2

0.3

0.5

0.2

0.1

0.1

0.2

0.3

0.9

0.2

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
28.2
29.4
35.2
43.7
28.8
26.0
27.2
35.4

30.4

3.5

27.9

21.6

31.3

27.4

31.3

33.0

34.8

25.0

Maxi-

mum
Dive
Depth
(km)

14

Dis-
tance
Traveled
(km)

0.9

1.3

22

0.5

0.3

4.1

29

3.2

0.5

0.7

0.6



Whale ID

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191012-145101

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Start Time (UTC)

2019-10-16 23:59:45.052

2019-10-17 02:54:01.052

2019-10-17 05:53:16.052

2019-10-17 08:55:31.052

2019-10-17 12:26:56.052

2019-10-17 14:21:53.052

2019-10-17 16:23:04.052

2019-10-17 19:17:00.052

2019-10-17 21:28:56.052

2019-10-17 23:11:29.052

2019-11-12 00:37:49.052

2019-11-12 03:09:32.052

2019-11-12 05:42:22.052

2019-11-12 08:27:50.052

2019-11-12 10:09:44.052

2019-11-12 12:35:04.052

2019-11-12 14:58:11.052

2019-11-12 18:36:08.052

2019-11-12 21:10:10.052

2019-11-12 23:17:11.052

2019-11-13 03:22:10.052

2019-11-13 07:00:16.052

2019-11-13 07:44:39.052

2019-11-13 12:55:59.052

State

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Variant

Variant

Variant

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Sonar
before
EOE?

No

MFAS
RL

None

None

None

107.4

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

1222

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Yes

No

Impul-
sive
Sounds
Pre-
sent?

Yes

Yes

Yes

No

No

Yes

No

Orca

Sounds

Pre- Duration
sent? (hours)
No 29
No 3.0
No 3.0
No 35
No 19
No 2.0
No 2.9
No 2.2
No 1.7
No NA
No 25
No 25
No 2.8
No 1.7
No 24
No 2.4
No 3.6
No 26
No 2.1
No 41
No 3.6
No 0.7
No 52
No 32

Forag-
ing Dive
Duration

(hours)

1.3

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.7

0.9

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.3

0.5

0.4

0.3

0.4

0.3

0.4

0.4

0.4

NA

0.6

0.5

0.4

0.2

0.5

0.3

0.4

0.3

0.3

0.4

0.5

NA

0.5

0.6

Surface
Time
(hours)
0.3

0.2

03

0.2

0.2

03

0.2

NA

0.2

0.1

0.2

0.1

0.2

0.2

0.2

0.2

0.6

0.4

0.0

0.5

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
36.0
34.4
36.0
29.6
21.7
18.6
24.6
239

20.5

26.2

32.8

21.0

19.2

35.7

46.0

M4

13.3

14.0

Maxi-

Dive
Depth
(km)

Dis-
tance
Traveled
(km)

1.1

0.5

0.9

57

23

3.0

3.6

2.0

NA

0.1

2.0

25



Whale ID

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Zica-20191111-94810

Start Time (UTC)

2019-11-13 16:07:03.052

2019-11-13 19:22:08.052

2019-11-13 22:03:50.052

2019-11-14 00:41:54.052

2019-11-14 03:28:12.052

2019-11-14 06:36:11.052

2019-11-14 09:44:12.052

2019-11-14 13:06:04.052

2019-11-14 17:39:37.052

2019-11-14 20:23:18.052

2019-11-14 23:00:48.052

2019-11-15 01:37:36.052

2019-11-15 10:46:51.052

2019-11-15 13:49:06.052

2019-11-15 16:31:54.052

2019-11-15 20:17:48.052

2019-11-15 22:09:36.052

2019-11-16 00:06:20.052

2019-11-16 04:23:21.052

2019-11-16 07:49:35.052

2019-11-16 10:42:57.052

2019-11-16 15:10:21.052

2019-11-16 17:46:06.052

2019-11-16 19:50:46.052

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

103.4

141.2

None

None

None

None

None

None

97.5

119.9

None

None

None

None

MFAS
cSEL

110.6

137.2

108

125.6

Echosounder
Pre-
sent?

No

No

No

No

Yes

No

No

No

No

Yes

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

Orca

Sounds

Pre- Duration
sent? (hours)
No 33
No 2.7
No 26
No 2.8
No 3.1
No 3.1
No 3.4
No 46
No 27
No 2.6
No 2.6
No 9.2
No 3.0
No 27
No 38
No 1.9
No 1.9
No 43
No 3.4
No 29
No 4.5
No 2.6
No 21
No 34

Forag-
ing Dive
Duration

(hours)

1.1

N Non-
foraging
Dives

Longest
Non-
forag-
ing Dive
(hours)
0.5

0.4

0.3

0.4

0.4

0.4

0.4

0.5

0.4

0.4

0.4

0.4

0.5

0.6

0.4

0.4

0.5

0.5

0.4

0.6

0.4

0.4

0.4

Surface

Time

(hours)

0.2

0.2

0.2

03

0.2

0.2

03

0.3

0.2

0.2

0.7

0.2

0.2

0.2

0.2

0.1

0.3

0.2

0.2

0.3

0.2

0.1

0.3

Echolo-
cation
Clicking
Duration
(min-
utes)
26.5
32.0
37.2
36.1
31.4
37.3
38.3
33.1

33.0

33.0

40.5

39.5

27.0

36.7

40.5

26.4

37.9

39.0

Maxi-

Dive
Depth
(km)

Dis-
tance
Traveled
(km)

1.9

0.4

0.5

0.8

0.5

0.1

0.0

22

3.6

0.9

23

25



Whale ID

Zica-20191111-94810

Zica-20191117-195993

Zica-20191117-195993

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Start Time (UTC)

2019-11-16 23:12:16.052

2019-11-17 20:12:57.052

2019-11-17 22:53:53.052

2021-11-12 22:03:22.052

2021-11-13 00:31:32.052

2021-11-13 03:23:50.052

2021-11-13 07:22:40.052

2021-11-13 09:44:30.052

2021-11-13 12:46:01.052

2021-11-13 16:12:39.052

2021-11-13 19:43:27.052

2021-11-13 23:35:46.052

2021-11-14 02:36:12.052

2021-11-14 05:19:12.052

2021-11-14 08:44:06.052

2021-11-14 13:26:53.052

2021-11-14 16:25:03.052

2021-11-14 19:24:33.052

2021-11-14 22:21:35.052

2021-11-15 01:34:14.052

2021-11-15 04:24:21.052

2021-11-15 07:05:27.052

2021-11-15 09:53:35.052

2021-11-15 12:47:35.052

State

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

81.8

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

Orca

Sounds

Pre- Duration
sent? (hours)
No NA
No 2.7
No NA
No 2.5
No 2.9
No 4.0
No 2.4
No 3.0
No 34
No 35
No 39
No 3.0
No 2.7
No 3.4
No 47
No 3.0
No 3.0
No 3.0
No 32
No 28
No 27
No 2.8
No 29
No 4.4

Forag-
ing Dive
Duration

(hours)

1.4

0.7

N Non-
foraging
Dives

NA

NA

Longest

Non-

forag-

ing Dive

(hours)

NA

0.5

NA

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.5

0.3

0.4

0.4

0.6

0.5

0.5

0.5

0.4

0.4

0.4

0.3

0.4

0.5

Surface

Time

(hours)

NA

0.2

NA

0.2

0.2

0.3

0.2

0.3

03

0.3

0.2

0.2

0.3

0.4

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

Echolo-
cation
Clicking
Duration
(min-
utes)
42.0
20.0
47.2
37.5
40.4
40.9
42.9
39.4

37.5

39.3

41.4

41.0

39.5

371

26.6

39.3

42.9

41.2

Maxi-

mum
Dive
Depth
(km)

15

0.8

Dis-
tance
Traveled
(km)

NA

4.1

NA

3.1

0.0

0.4



Whale ID

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Start Time (UTC)

2021-11-15 17:09:42.052

2021-11-15 20:06:51.052

2021-11-16 00:24:40.052

2021-11-16 03:37:25.052

2021-11-16 06:48:34.052

2021-11-16 09:28:12.052

2021-11-16 10:16:46.052

2021-11-16 13:00:48.052

2021-11-16 17:16:23.052

2021-11-16 21:55:32.052

2021-11-17 00:34:28.052

2021-11-17 03:19:22.052

2021-11-17 06:03:24.052

2021-11-17 07:59:25.052

2021-11-17 10:15:54.052

2021-11-17 12:53:57.052

2021-11-17 16:41:19.052

2021-11-17 20:32:17.052

2021-11-18 00:22:29.052

2021-11-18 04:03:51.052

2021-11-18 07:27:39.052

2021-11-18 10:42:02.052

2021-11-18 15:12:32.052

2021-11-18 17:52:40.052

State

Variant

Typical

Typical

Typical

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

122.6

124.9

None

140.3

None

None

None

None

None

None

None

None

None

None

88.9

MFAS
cSEL

118.1

123.9

136.1

87.4

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

Orca

Sounds

Pre- Duration
sent? (hours)
No 3.0
No 4.3
No 3.2
No 32
No 2.7
No 0.8
No 2.7
No 4.3
No 47
No 2.6
No 2.7
No 27
No 19
No 23
No 26
No 3.8
No 3.8
No 38
No 37
No 3.4
No 32
No 4.5
No 27
No 3.0

Forag-
ing Dive
Duration

(hours)

1.3

0.7

0.6

0.9

0.9

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.5

0.4

0.3

0.4

0.3

NA

0.5

0.5

0.5

0.4

0.4

0.5

0.3

0.4

0.4

0.5

0.5

0.6

0.5

0.5

0.5

0.6

0.4

0.4

Surface

Time

(hours)

0.2

0.3

03

0.2

0.2

0.1

0.4

0.3

0.2

0.3

0.2

0.6

0.3

0.3

0.3

0.4

0.3

0.3

0.2

0.2

0.3

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
9.4
38.9
31.4
28.4
324
30.9
2.4
30.6

31.1

26.1

27.5

28.9

5.7

26.4

27.8

34.8

39.3

40.3

41.8

M1.3

Maxi-

Dive
Depth
(km)

Dis-
tance
Traveled
(km)

22

22

0.9

24

3.3

0.7

3.9

35

0.6

0.9



Whale ID

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211112-94819

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Start Time (UTC)

2021-11-18 20:52:08.052

2021-11-19 01:35:09.052

2021-11-19 05:37:29.052

2021-11-19 08:51:47.052

2021-11-19 12:25:24.052

2021-11-19 16:54:31.052

2021-11-19 20:17:49.052

2021-11-13 19:40:02.052

2021-11-13 20:30:26.052

2021-11-13 23:14:02.052

2021-11-14 00:35:36.052

2021-11-14 02:26:36.052

2021-11-14 03:29:22.052

2021-11-14 05:57:22.052

2021-11-14 08:22:24.052

2021-11-14 09:07:35.052

2021-11-14 10:18:20.052

2021-11-14 10:55:09.052

2021-11-14 12:40:46.052

2021-11-14 13:20:24.052

2021-11-14 16:54:31.052

2021-11-14 18:18:35.052

2021-11-14 20:09:00.052

2021-11-14 21:27:53.052

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Sonar
before
EOE?

Yes

No

No

MFAS
RL

118.3

None

105.5

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

116.2

108

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

10

Orca

Sounds

Pre- Duration
sent? (hours)
No 47
No 4.0
No 3.2
No 3.6
No 45
No 34
No NA
No 0.8
No 27
No 14
No 19
No 1.0
No 25
No 24
No 0.8
No 12
No 0.6
No 18
No 0.7
No 3.6
No 1.4
No 18
No 1.3
No 3.1

Forag-
ing Dive
Duration

(hours)

1.2

0.9

0.8

0.9

0.8

0.7

0.5

0.5

0.6

0.6

0.8

0.8

0.9

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.5

0.6

0.4

0.6

0.6

0.5

NA

NA

0.5

0.3

0.3

0.2

0.4

0.4

NA

0.3

NA

0.4

NA

0.5

0.3

0.4

0.4

0.4

Surface

Time

(hours)

0.4

0.3

0.2

03

0.3

0.2

NA

0.1

0.1

0.1

0.1

0.2

0.2

0.1

0.1

0.1

0.1

0.2

0.1

0.1

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
36.1
35.7
39.2
39.9
39.2
38.9
35.6
255

25.4

27.8

30.0

26.4

14.1

16.9

15.0

18.3

19.0

24.7

Maxi-

mum
Dive
Depth
(km)

1.8

0.7

0.8

Dis-
tance
Traveled
(km)

24

1.2

0.2

0.8

3.3

NA

0.8

0.9

25

0.1

0.6

23

0.9



Whale ID

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Start Time (UTC)

2021-11-15 00:32:31.052

2021-11-15 01:39:34.052

2021-11-15 04:08:14.052

2021-11-15 05:53:51.052

2021-11-15 07:11:27.052

2021-11-15 09:44:17.052

2021-11-15 13:09:07.052

2021-11-15 17:08:14.052

2021-11-15 20:15:47.052

2021-11-15 22:50:35.052

2021-11-15 23:41:58.052

2021-11-16 00:53:00.052

2021-11-16 01:38:19.052

2021-11-16 02:09:30.052

2021-11-16 03:04:06.052

2021-11-16 04:49:01.052

2021-11-16 06:40:13.052

2021-11-16 09:25:56.052

2021-11-16 12:09:42.052

2021-11-16 16:43:22.052

2021-11-16 20:17:20.052

2021-11-16 23:44:01.052

2021-11-17 02:00:50.052

2021-11-17 03:00:50.052

State

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

107.9

None

None

None

MFAS
cSEL

115.6

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

11

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.1
No 25
No 1.8
No 13
No 25
No 34
No 4.0
No 3.1
No 26
No 0.9
No 12
No 0.8
No 05
No 0.9
No 1.7
No 1.9
No 28
No 27
No 4.6
No 3.6
No 34
No 2.3
No 1.0
No 1.2

Forag-
ing Dive
Duration

(hours)
0.8
0.6
0.8
0.8

0.8

0.8

0.4

0.6

0.8

0.6

0.5

0.7

0.6

0.8

0.9

0.6

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.2

0.5

0.4

0.4

0.5

0.4

0.6

0.6

0.4

0.2

0.3

0.1

NA

0.2

0.3

0.3

0.4

0.4

0.6

0.4

0.5

0.3

0.3

0.2

Surface
Time
(hours)
0.1

0.3

0.2

0.2

0.3

03

0.3

0.3

0.1

0.1

0.1

0.0

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

Echolo-
cation
Clicking
Duration
(min-
utes)
27.6
20.8
23.9
27.4
26.0
29.0
26.5
229

5.5

1.7

14.5

8.4

20.9

17.6

28.2

39.2

34.1

31.8

15.2

21.6

Maxi-

mum
Dive
Depth
(km)
1.1
11

0.8

0.9

0.9

0.6

0.8

Dis-
tance
Traveled
(km)

22

1.1

4.1

23

2.0

0.6

21

53

4.6

4.2

3.5

37

35

26

22

2.0

0.8

21



Whale ID

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20211113-195993

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Start Time (UTC)

2021-11-17 04:13:44.052

2021-11-17 05:44:48.052

2021-11-17 06:51:47.052

2021-11-17 08:47:44.052

2021-11-17 11:51:09.052

2021-11-17 13:14:01.052

2021-11-17 16:29:47.052

2021-11-17 18:20:32.052

2021-11-17 20:11:11.052

2022-01-12 18:45:25.053

2022-01-12 20:38:10.053

2022-01-12 23:37:05.053

2022-01-13 02:39:34.053

2022-01-13 04:39:56.053

2022-01-13 06:09:22.053

2022-01-13 08:06:20.053

2022-01-13 10:17:09.053

2022-01-13 12:16:52.053

2022-01-13 14:31:30.053

2022-01-13 17:56:47.053

2022-01-13 21:32:29.053

2022-01-14 01:16:49.053

2022-01-14 04:44:14.053

2022-01-14 08:16:59.053

State

Variant

Variant

Variant

Typical

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

Yes

No

No

Yes

No

No

MFAS
RL

None

None

118.2

None

None

None

None

None

None

776

None

None

None

None

None

None

None

None

102.8

119.1

None

None

None

MFAS
cSEL

125.7

107.8

125.2

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

12

Orca

Sounds

Pre- Duration
sent? (hours)
No 15
No 11
No 1.9
No 3.1
No 1.4
No 33
No 18
No 18
No NA
No 1.9
No 3.0
No 3.0
No 2.0
No 1.5
No 1.9
No 2.2
No 2.0
No 22
No 3.4
No 3.6
No 37
No 35
No 35
No 24

Forag-
ing Dive
Duration

(hours)
0.7
0.6

0.6

0.8

0.9

0.9

0.9

0.9

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.3

0.3

0.3

0.4

0.2

0.5

0.5

0.4

NA

0.4

0.4

0.6

0.5

0.4

0.5

0.4

0.4

0.4

0.5

0.5

0.6

0.5

0.6

0.4

Surface
Time
(hours)

0.1

0.1

0.2

0.1

0.2

0.1

0.1

NA

0.1

0.2

0.2

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
19.9
14.4
21.0
27.2
26.6
221
25.3
23.8

19.2

36.6

40.9

40.3

38.7

37.0

371

38.0

32.1

40.8

45.4

37.4

Maxi-

Dive
Depth
(km)
0.7

0.7

0.8

Dis-
tance
Traveled
(km)

28

3.3

3.1

3.0

NA

0.2

26

0.5

0.4

0.8

0.8

0.8

0.9



Whale ID

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Start Time (UTC)

2022-01-14 10:40:06.053

2022-01-14 12:30:49.053

2022-01-14 13:57:27.053

2022-01-14 18:02:47.053

2022-01-14 22:16:27.053

2022-01-15 01:47:33.053

2022-01-15 04:02:12.053

2022-01-15 06:03:56.053

2022-01-15 23:00:12.053

2022-01-16 02:05:32.053

2022-01-16 04:26:04.053

2022-01-16 06:07:13.053

2022-01-16 08:50:31.053

2022-01-16 11:09:17.053

2022-01-16 13:35:07.053

2022-01-16 17:26:19.053

2022-01-16 20:10:43.053

2022-01-16 23:27:19.053

2022-01-17 03:18:28.053

2022-01-17 06:35:23.053

2022-01-17 09:06:09.053

2022-01-17 13:02:07.053

2022-01-17 21:09:42.053

2022-01-18 00:34:35.053

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

139

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

143.9

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

13

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.8
No 1.4
No 41
No 4.2
No 35
No 22
No 2.0
No 16.9
No 3.1
No 2.3
No 17
No 27
No 2.3
No 24
No 3.9
No 2.7
No 3.3
No 3.9
No 33
No 25
No 39
Yes 8.1
No 3.4
No 2.0

Forag-
ing Dive
Duration

(hours)

1.2

N Non-
foraging
Dives

24

Longest
Non-
forag-
ing Dive
(hours)
0.3

0.4

0.5

0.7

0.6

0.4

0.3

0.6

0.5

0.4

0.5

0.5

0.4

0.6

0.5

0.5

0.5

0.5

0.5

0.5

0.6

0.3

Surface

Time

(hours)

0.1

0.1

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.2

0.1

0.4

0.3

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
38.3
37.8
28.7
43.0
37.7
36.1
36.9
40.0

31.6

31.0

M7

424

39.8

35.0

4.7

411

51.4

45.6

40.3

45.7

Maxi-

mum
Dive
Depth
(km)

14

Dis-
tance
Traveled
(km)

1.7

0.7

26

26

21

21

26

0.7

0.3

0.7

0.9

0.9

0.4

0.8



Whale ID

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20220112-195994

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Start Time (UTC)

2022-01-18 02:33:16.053

2022-01-18 04:46:27.053

2022-01-18 06:45:52.053

2022-01-18 08:41:00.053

2022-01-18 13:48:52.053

2022-01-18 16:33:08.053

2022-01-18 19:10:52.053

2022-01-18 22:59:37.053

2022-01-19 02:37:23.053

2022-01-19 05:28:34.053

2022-01-19 08:07:15.053

2022-01-19 11:02:01.053

2023-05-18 21:15:43.053

2023-05-18 23:37:42.053

2023-05-19 02:00:05.053

2023-05-19 04:04:22.053

2023-05-19 05:44:09.053

2023-05-19 07:26:29.053

2023-05-19 09:38:13.053

2023-05-19 11:09:41.053

2023-05-19 18:34:43.053

2023-05-19 21:04:02.053

2023-05-20 00:26:24.053

2023-05-20 03:58:23.053

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

Yes

Yes

No

Yes

14

Orca

Sounds

Pre- Duration
sent? (hours)
No 22
No 2.0
No 1.9
No 5.1
No 2.7
No 26
No 38
No 36
No 29
No 2.6
No 2.9
No NA
No 2.4
No 24
No 21
No 17
No 1.7
No 22
No 15
No 74
No 25
No 3.4
No 35
No 23

Forag-
ing Dive
Duration

(hours)

1.0

0.9

0.9

0.9

0.8

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.4

0.4

0.4

0.8

0.5

0.5

0.5

0.5

0.4

0.6

0.5

NA

0.4

0.4

0.3

0.3

0.3

0.3

0.2

0.9

0.5

0.6

0.5

0.4

Surface

Time

(hours)

0.1

0.1

0.1

03

0.1

0.1

0.2

0.2

0.3

03

0.2

NA

0.2

0.2

0.2

0.2

0.2

0.2

0.4

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
32.0
36.9
35.4
33.0
39.2
38.9

35.8

40.8

34.9

33.9

36.0

323

35.7

31.2

43.9

45.8

Maxi-

mum
Dive
Depth
(km)

1.8

Dis-
tance
Traveled
(km)

0.3

0.6

23

0.9

0.7



Whale ID

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Start Time (UTC)

2023-05-20 06:14:06.053

2023-05-20 08:08:16.053

2023-05-20 10:50:28.053

2023-05-20 14:40:17.053

2023-05-20 17:36:56.053

2023-05-20 19:57:04.053

2023-05-20 23:37:26.053

2023-05-21 06:36:06.053

2023-05-21 08:11:45.053

2023-05-21 09:52:08.053

2023-05-21 12:09:40.053

2023-05-21 15:54:56.053

2023-05-21 21:58:11.053

2023-05-21 23:37:24.053

2023-05-22 02:58:40.053

2023-05-22 05:44:22.053

2023-05-22 08:12:52.053

2023-05-22 13:39:03.053

2023-05-22 16:45:29.053

2023-05-22 19:45:07.053

2023-05-23 00:43:40.053

2023-05-23 02:24:22.053

2023-05-23 03:52:29.053

2023-05-23 05:46:35.053

State

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Typical

Variant

Variant

Typical

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

Yes

No

No

15

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.9
No 2.7
No 38
No 2.9
No 2.3
No 37
No 7.0
No 16
No 1.7
No 2.3
No 38
No 6.1
No 17
No 3.4
No 28
No 25
No 54
No 3.1
No 3.0
No 5.0
No 1.7
No 15
No 1.9
No 1.4

Forag-
ing Dive
Duration

(hours)

1.2

0.9

0.9

0.9

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.4

0.4

0.5

0.5

0.4

0.5

0.7

0.2

0.2

0.2

0.5

0.7

0.3

0.6

0.5

0.3

0.6

0.4

0.5

0.6

0.3

0.2

0.3

0.2

Surface

Time

(hours)

0.2

0.2

0.2

0.2

0.1

0.2

0.5

0.1

03

0.2

0.3

0.1

0.3

0.4

0.2

0.3

0.2

0.3

0.1

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
39.3
40.6
35.1
49.7
415
44.1
425
28.0

38.1

31.7

33.7

29.0

35.8

23.0

46.1

33.3

32.4

31.6

32.6

32.9

Maxi-

mum
Dive
Depth
(km)

1.1

Dis-
tance
Traveled
(km)

0.3

1.0

0.1

0.6

2.4

3.4

3.6

3.4

0.0

2.0

0.7

21

0.6

3.1

26

25

0.5

26



Whale ID

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Start Time (UTC)

2023-05-23 07:11:12.053

2023-05-23 09:05:11.053

2023-05-23 11:35:49.053

2023-05-23 15:51:54.053

2023-05-23 18:25:50.053

2023-05-23 22:08:45.053

2023-05-24 01:02:36.053

2023-05-24 03:22:02.053

2023-05-24 04:57:39.053

2023-05-24 06:42:08.053

2023-05-24 08:02:51.053

2023-05-24 10:20:38.053

2023-05-24 16:36:17.053

2023-05-24 21:48:27.053

2023-05-25 00:41:53.053

2023-05-25 03:03:32.053

2023-05-25 05:40:10.053

2023-05-25 07:45:33.053

2023-05-25 10:23:54.053

2023-05-25 17:17:21.053

2023-05-25 19:21:43.053

2023-05-26 05:01:28.053

2023-05-26 08:02:44.053

2023-05-26 10:16:09.053

State

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Sonar
before
EOE?

Yes

Yes

No

MFAS
RL

None

None

None

None

None

None

104.4

120.9

120.7

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

1122

126.7

129.4

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

Yes

No

Yes
Yes
Yes

Yes

No
Yes

No

No

16

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.9
No 25
No 43
No 2.6
No 37
No 29
No 2.3
No 16
No 1.7
No 13
No 2.3
No 6.3
No 5.2
No 29
No 24
No 2.6
No 21
No 26
No 6.9
No 21
No 9.7
No 3.0
No 22
No 29

Forag-
ing Dive
Duration

(hours)

1.0

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.3

0.4

0.6

0.4

0.4

0.5

0.4

0.5

0.3

NA

0.4

0.6

0.7

0.3

0.3

0.4

0.2

0.3

0.8

0.5

0.8

0.4

0.3

0.5

Surface
Time
(hours)
0.1

0.2

0.2

0.2

0.2

0.2

0.1

0.4

0.4

0.4

0.4

0.2

0.1

0.1

0.5

0.4

0.1

0.5

0.2

0.1

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
31.3
20.6
28.8
38.2
56.3
26.6
28.2
4.7

25.8

29.6

35.7

28.6

43.8

46.6

8.0

36.2

27.2

35.5

Maxi-

mum
Dive
Depth
(km)

1.1

0.9

0.9

Dis-
tance
Traveled
(km)

0.4

26

23

0.6

26

0.7

22

26

0.6

27

27

3.4



Whale ID

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Zica-20230518-233391

Start Time (UTC)

2023-05-26 13:09:22.053

2023-05-26 15:30:14.053

2023-05-26 18:02:56.053

2023-05-26 20:25:59.053

2023-05-26 23:09:59.053

2023-05-27 00:51:18.053

2023-05-27 03:34:56.053

2023-05-27 05:39:21.053

2023-05-27 07:24:27.053

2023-05-27 09:07:32.053

2023-05-27 11:21:41.053

2023-05-27 19:21:33.053

2023-05-28 00:32:59.053

2023-05-28 02:18:33.053

2023-05-28 04:26:03.053

2023-05-28 06:30:56.053

2023-05-28 09:06:35.053

2023-05-28 11:29:08.053

2023-05-28 14:42:46.053

2023-05-28 18:12:41.053

2023-05-28 22:06:39.053

2023-05-29 04:19:43.053

2023-05-29 05:57:31.053

2023-05-29 09:11:45.053

State

Typical

Typical

Typical

Typical

Variant

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

Yes

Yes

No

No

17

Orca

Sounds

Pre- Duration
sent? (hours)
No 23
No 25
No 24
No 2.7
No 17
No 27
No 2.1
No 18
No 1.7
No 22
No 8.0
No 52
No 18
No 21
No 21
No 2.6
No 24
No 32
No 35
No 3.9
No 6.2
No 16
No 3.2
No NA

Forag-
ing Dive
Duration

(hours)

1.2

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.4

0.4

0.3

0.5

0.3

0.5

0.3

0.3

0.3

0.4

0.6

0.7

0.3

0.3

0.2

NA

0.3

0.4

0.5

0.6

0.6

0.3

0.6

NA

Surface
Time
(hours)

0.1

0.1

0.2

0.1

0.2

0.1

0.1

0.2

0.8

0.3

0.2

0.7

0.6

0.3

0.3

0.2

0.2

0.3

0.1

0.2

NA

Echolo-
cation
Clicking
Duration
(min-
utes)
37.9
45.4
38.0
41.6
37.1
37.2
40.8
35.7

28.6

38.2

39.2

40.9

39.8

35.7

39.0

36.5

25.1

35.0

Maxi-

Dive
Depth
(km)

Dis-
tance
Traveled
(km)

3.0

1.7

24

29

24

NA



Whale ID

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Start Time (UTC)

2023-05-20 00:37:59.052

2023-05-20 02:30:28.052

2023-05-20 04:25:51.052

2023-05-20 06:52:53.052

2023-05-20 09:33:59.052

2023-05-20 15:48:54.052

2023-05-20 18:42:08.052

2023-05-20 21:06:59.052

2023-05-21 00:13:34.052

2023-05-21 04:53:13.052

2023-05-21 07:07:32.052

2023-05-21 09:25:42.052

2023-05-21 11:32:39.052

2023-05-21 14:39:09.052

2023-05-21 17:19:05.052

2023-05-21 21:46:17.052

2023-05-22 00:39:26.052

2023-05-22 02:48:48.052

2023-05-22 04:46:08.052

2023-05-22 06:24:23.052

2023-05-22 08:26:35.052

2023-05-22 10:29:26.052

2023-05-22 11:57:04.052

2023-05-22 15:06:14.052

State

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No
Yes

Yes

No
Yes

No

No
Yes

No

No

18

Orca Forag-
Sounds ing Dive
Pre- Duration Duration
sent? (hours) (hours)
No 1.9 1.1
No 1.9 1.0
No 25 0.9
No 27 1.0
No 6.2 1.2
No 29 16
No 2.4 1.3
No 31 1.4
No 47 1.4
No 22 1.3
No 23 1.2
No 21 1.0
No 3.1 1.2
No 27 11
No 45 1.8
No 29 1.2
No 22 11
No 2.0 1.0
No 1.6 1.0
No 2.0 1.0
No 2.0 0.9
No 1.5 0.9
No 3.2 11
No 22 1.1

Longest

Non-

N Non- forag-
foraging ing Dive
Dives (hours)
2 0.3

3 0.3

4 0.4

4 0.4

12 0.6

3 0.5

3 0.4

5 0.4

8 0.5

2 0.5

3 0.3

3 0.3

5 0.4

4 0.4

7 0.4

5 0.3

3 0.3

1 0.4

1 0.1

2 0.4

3 0.3

2 0.3

5 0.4

3 0.4

Surface

Time

(hours)

0.1

0.2

03

0.2

0.4

0.1

0.1

0.2

0.1

0.2

0.2

0.2

0.2

0.3

0.2

0.2

0.5

0.3

0.3

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
40.6
39.5
37.0
46.4
44.1
423
35.2
36.6

30.2

34.6

226

225

30.4

61.9

34.0

30.2

30.9

38.1

Maxi-

mum
Dive
Depth
(km)

1.6

Dis-
tance
Traveled
(km)

0.5

0.5

21

3.0



Whale ID

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Start Time (UTC)

2023-05-22 17:21:10.052

2023-05-22 19:07:46.052

2023-05-22 23:34:18.052

2023-05-23 02:00:10.052

2023-05-23 05:22:57.052

2023-05-23 07:59:25.052

2023-05-23 10:31:22.052

2023-05-23 14:27:41.052

2023-05-23 17:43:16.052

2023-05-23 21:28:13.052

2023-05-23 23:17:16.052

2023-05-24 01:57:07.052

2023-05-24 09:54:01.052

2023-05-24 12:08:56.052

2023-05-24 15:09:39.052

2023-05-24 19:37:31.052

2023-05-24 23:14:07.052

2023-05-25 02:58:47.052

2023-05-25 06:34:51.052

2023-05-25 10:03:05.052

2023-05-25 12:23:41.052

2023-05-25 14:36:01.052

2023-05-25 17:50:11.052

2023-05-25 21:04:11.052

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Variant

Typical

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

93.4

None

None

None

1511

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

105.5

160.3

Echosounder
Pre-
sent?

No

No

No

No

Yes

Yes

Yes

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No
Yes
No

Yes

No

19

Orca

Sounds

Pre- Duration
sent? (hours)
No 1.8
No 4.4
No 24
No 34
No 2.6
No 25
No 39
No 33
No 37
No 18
No 2.7
No 79
No 22
No 3.0
No 45
No 3.6
No 3.7
No 3.6
No 35
No 23
No 22
No 32
No 3.2
No 3.0

Forag-
ing Dive
Duration

(hours)

1.0

238

0.9

N Non-
foraging
Dives

Longest
Non-
forag-
ing Dive
(hours)
0.4

0.6

0.4

0.4

0.3

0.3

0.6

0.6

0.4

0.2

0.4

0.3

0.4

0.5

0.4

0.5

0.7

0.5

0.4

0.4

0.4

0.4

0.5

Surface

Time

(hours)

0.1

0.3

0.1

0.2

0.2

0.2

0.2

0.2

0.3

0.1

0.2

0.6

0.4

0.3

0.3

0.2

0.2

0.2

0.1

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
39.1
26.8
33.7
31.4
34.7
38.1
39.1
26.9

253

36.6

285

36.4

31.1

34.3

35.4

411

Maxi-

mum
Dive
Depth
(km)

1.1

Dis-
tance
Traveled
(km)

15

21

24

2.3

0.4

0.4

4.1

21

0.9

21

0.3

2.0

0.6

0.7



Whale ID

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Start Time (UTC)

2023-05-26 00:02:08.052

2023-05-26 04:44:21.052

2023-05-26 07:12:40.052

2023-05-26 08:34:53.052

2023-05-26 14:04:58.052

2023-05-26 17:46:30.052

2023-05-26 21:42:38.052

2023-05-27 00:28:38.052

2023-05-27 05:06:03.052

2023-05-27 08:10:54.052

2023-05-27 11:01:21.052

2023-05-27 14:22:16.052

2023-05-27 18:19:41.052

2023-05-27 21:14:40.052

2023-05-28 00:06:06.052

2023-05-28 02:50:00.052

2023-05-28 05:04:51.052

2023-05-28 07:34:21.052

2023-05-28 12:32:11.052

2023-05-28 17:03:23.052

2023-05-28 19:58:13.052

2023-05-28 22:47:39.052

2023-05-29 02:37:06.052

2023-05-29 05:01:01.052

State

Typical

Typical

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Variant

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

Yes

No

No

20

Orca

Sounds

Pre- Duration
sent? (hours)
No 47
No 25
No 1.4
No 5.5
No 37
No 3.9
No 2.8
No 46
No 3.1
No 2.8
No 33
No 4.0
No 2.9
No 29
No 27
No 2.2
No 25
No 5.0
No 4.5
No 29
No 28
No 38
No 24
No 2.0

Forag-
ing Dive
Duration

(hours)

1.3

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.5

0.4

0.2

0.5

0.5

0.5

0.4

0.4

0.3

0.4

0.4

0.5

0.4

0.4

0.3

0.3

0.3

0.5

0.5

0.4

0.3

0.5

0.4

0.3

Surface
Time
(hours)
0.3

0.3

0.1

0.2

0.3

0.1

0.2

03

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.8

0.2

0.2

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
36.1
15.0
28.2
25.2
26.0
26.4
37.5
39.3

35.8

49.7

40.7

41.8

38.9

35.8

36.1

35.3

31.8

255

32.0

33.4

Maxi-

mum
Dive
Depth
(km)

14

Dis-
tance
Traveled
(km)

27

23

29

3.0

23

25

0.4

2.0

37

21

2.0

24

0.6



Whale ID

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230519-232950

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Start Time (UTC)

2023-05-29 07:01:29.052

2023-05-29 09:38:12.052

2023-05-29 11:46:44.052

2023-05-29 15:04:10.052

2023-05-29 17:10:26.052

2023-05-29 19:25:01.052

2023-05-29 22:31:14.052

2023-05-30 01:34:08.052

2023-07-23 20:46:59.052

2023-07-23 23:26:19.052

2023-07-24 03:34:14.052

2023-07-24 05:22:59.052

2023-07-24 07:53:01.052

2023-07-24 09:10:45.052

2023-07-24 11:25:24.052

2023-07-24 15:43:01.052

2023-07-24 20:27:19.052

2023-07-24 23:34:28.052

2023-07-25 03:07:29.052

2023-07-25 05:36:03.052

2023-07-25 08:45:16.052

2023-07-25 11:37:13.052

2023-07-25 15:21:43.052

2023-07-25 18:26:05.052

State

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

Yes

No

MFAS
RL

None

None

None

None

None

None

None

None

123.8

None

1215

None

None

None

None

None

None

88.5

121.2

None

None

None

104.9

1225

MFAS
cSEL

135.2

126.3

91.5

121.8

109.6

132.9

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

Yes

No

Yes
No

Yes

21

Orca

Sounds

Pre- Duration
sent? (hours)
No 26
No 2.1
No 33
No 2.1
No 2.2
No 3.1
No 3.0
No NA
No 27
No 4.1
No 18
No 25
No 13
No 22
No 43
No 4.7
No 3.1
No 3.6
No 25
No 3.2
No 29
No 37
No 31
No 4.4

Forag-
ing Dive
Duration

(hours)

0.9

0.9

0.9

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.4

0.3

0.4

0.3

0.4

0.4

0.4

NA

0.5

0.5

0.2

0.5

0.1

0.6

0.5

0.5

0.4

0.4

0.3

0.4

0.3

0.4

0.5

0.5

Surface
Time
(hours)
0.3

0.2

0.2

0.1

0.2

0.2

NA

03

0.1

0.2

0.1

0.2

0.4

0.4

0.2

0.2

0.3

0.2

0.2

0.2

0.3

Echolo-
cation
Clicking
Duration
(min-
utes)
29.3
31.3
271
28.6
29.7
37.9
32.7
33.9

32.2

42.2

29.4

25.3

25.9

229

34.8

35.0

Maxi-

Dive
Depth
(km)
0.9

0.9

0.9

0.9

Dis-
tance
Traveled
(km)

21

27

3.4

0.1

22

0.5

0.5

NA

26

0.4

0.1

0.3

0.6

0.3

0.6

0.7

0.3

0.6



Whale ID

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233394

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20230723-233395

Zica-20240227-233396

Zica-20240227-233396

Start Time (UTC)

2023-07-25 22:47:23.052

2023-07-26 02:52:09.052

2023-07-26 05:16:34.052

2023-07-26 08:13:22.052

2023-07-23 20:45:43.052

2023-07-23 23:41:51.052

2023-07-24 03:00:46.052

2023-07-24 05:23:13.052

2023-07-24 08:25:59.052

2023-07-24 11:32:31.052

2023-07-24 15:16:15.052

2023-07-24 17:51:45.052

2023-07-24 19:38:58.052

2023-07-24 23:19:25.052

2023-07-25 03:58:24.052

2023-07-25 07:25:46.052

2023-07-25 09:45:14.052

2023-07-25 12:04:35.052

2023-07-25 15:34:14.052

2023-07-25 18:05:29.052

2023-07-25 18:47:33.052

2023-07-25 20:00:45.052

2024-02-28 03:58:45.052

2024-02-28 08:40:32.052

State

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Typical

Sonar
before
EOE?

Yes

No

No

Yes

No

Yes

No

MFAS
RL

120.9

None

None

None

126.8

None

114.8

None

None

None

None

None

67

67

109.6

None

None

None

124.9

106.1

119.4

None

137

None

MFAS
cSEL

120.7

125.4

120.4

115.1

120.9

112.6

129.5

144.4

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

Yes
Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

No

22

Orca

Sounds

Pre- Duration
sent? (hours)
No 41
No 2.4
No 29
No NA
No 2.9
No 33
No 2.4
No 3.0
No 3.1
No 37
No 2.6
No 1.8
No 37
No 4.6
No 35
No 2.3
No 23
No 35
No 25
No 0.7
No 1.2
No NA
No 47
No 39

Forag-
ing Dive
Duration

(hours)

1.2

N Non-
foraging
Dives

NA

NA

Longest

Non-

forag-

ing Dive

(hours)

0.5

0.4

0.5

NA

0.6

0.5

0.5

0.7

0.4

0.5

0.4

0.4

0.4

0.4

0.9

0.3

0.4

0.5

0.5

NA

NA

NA

0.8

0.4

Surface

Time

(hours)

0.2

0.2

0.2

NA

0.2

0.2

0.2

0.2

0.3

0.2

0.2

0.1

0.2

0.3

0.2

0.2

0.2

0.2

0.1

NA

0.4

0.3

Echolo-
cation
Clicking
Duration
(min-
utes)
33.1
40.1
35.8
38.6
37.2
33.8
38.0
38.2

32.0

36.6

53.5

404

39.5

39.5

41.9

39.6

Maxi-

Dive
Depth
(km)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Dis-
tance
Traveled
(km)

1.1

22

0.9

NA

2.0

24

0.5

0.4

0.7

0.4

0.5

0.7

0.6

3.4

21

NA

21



Whale ID

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Start Time (UTC)

2024-02-28 12:34:19.052

2024-02-28 16:36:41.052

2024-02-28 19:43:54.052

2024-02-28 22:59:08.052

2024-02-29 03:32:51.052

2024-02-29 06:10:52.052

2024-02-29 12:02:10.052

2024-02-29 16:10:56.052

2024-02-29 18:55:48.052

2024-02-29 22:36:48.052

2024-03-01 02:29:38.052

2024-03-01 05:39:29.052

2024-03-01 08:29:47.052

2024-03-01 11:51:13.052

2024-03-01 16:01:46.052

2024-03-01 18:56:32.052

2024-03-01 23:05:59.052

2024-03-02 03:18:08.052

2024-03-02 06:03:32.052

2024-03-02 08:54:46.052

2024-03-02 12:18:15.052

2024-03-02 17:00:08.052

2024-03-02 19:51:19.052

2024-03-02 23:32:04.052

State

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Variant

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

MFAS
cSEL

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

Yes

Yes
No
Yes

No

No

23

Orca

Sounds

Pre- Duration
sent? (hours)
No 4.0
No 3.1
No 33
No 4.6
No 2.6
No 59
No 4.1
No 2.7
No 37
No 39
No 32
No 28
No 3.4
No 4.2
No 29
No 4.2
No 4.2
No 28
No 2.9
No 3.4
No 47
No 2.9
No 3.7
No 26

Forag-
ing Dive
Duration

(hours)

1.3

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.6

0.4

0.4

0.5

0.3

0.6

0.6

0.4

0.4

0.4

0.4

0.5

0.4

0.5

0.4

0.4

0.4

0.3

0.3

0.4

0.5

0.5

0.4

0.4

Surface

Time

(hours)

0.3

0.2

0.2

0.4

0.2

0.5

03

0.2

0.3

03

0.3

0.2

0.3

0.3

0.2

0.3

0.3

0.3

0.5

0.4

0.2

0.3

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
39.0
38.7
38.8
38.6
40.5
33.5
414
42.4

43.9

40.8

38.4

41.6

38.7

38.9

39.0

37.5

Maxi-

mum
Dive
Depth
(km)

1.8

Dis-
tance
Traveled
(km)

0.4

0.8

3.0

23

2.0

3.0

0.8

0.7

25

0.5



Whale ID

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Start Time (UTC)

2024-03-03 02:10:43.052

2024-03-03 05:32:14.052

2024-03-03 08:04:10.052

2024-03-03 09:57:09.052

2024-03-03 12:58:13.052

2024-03-03 16:18:50.052

2024-03-03 19:11:13.052

2024-03-03 22:23:04.052

2024-03-04 02:04:37.052

2024-03-04 04:10:40.052

2024-03-04 06:24:27.052

2024-03-04 08:22:19.052

2024-03-04 10:53:02.052

2024-03-04 13:19:25.052

2024-03-04 16:28:10.052

2024-03-04 19:25:24.052

2024-03-04 22:38:00.052

2024-03-05 02:24:28.052

2024-03-05 04:42:11.052

2024-03-05 06:42:20.052

2024-03-05 09:15:57.052

2024-03-05 12:51:24.052

2024-03-05 17:14:39.052

2024-03-05 22:20:46.052

State

Typical

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Variant

Variant

Typical

Typical

Variant

Sonar
before
EOE?

Yes

No

MFAS
RL

None

None

None

None

None

None

None

67

None

110.8

None

None

None

None

None

None

None

None

None

None

None

None

119

148

MFAS
cSEL

116.9

112.8

155.8

Echosounder
Pre-
sent?

No

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

24

Orca

Sounds

Pre- Duration
sent? (hours)
No 34
No 25
No 1.9
No 3.0
No 33
No 29
No 32
No 37
No 21
No 22
No 2.0
No 25
No 2.4
No 3.1
No 3.0
No 32
No 3.8
No 23
No 2.0
No 26
No 3.6
No 4.4
No 5.1
No 6.6

Forag-
ing Dive
Duration

(hours)

1.5

0.9

0.9

N Non-
foraging
Dives

Longest

Non-

forag-

ing Dive

(hours)

0.3

0.4

NA

0.4

0.4

0.4

0.4

0.4

0.4

0.3

0.3

0.4

0.3

0.5

0.4

0.4

0.4

0.2

0.3

0.5

0.4

0.6

0.6

0.9

Surface
Time
(hours)
0.3

0.7

0.8

0.3

0.3

03

0.3

0.8

0.3

0.8

0.4

0.3

0.2

0.3

0.3

0.6

0.6

0.5

0.6

0.3

0.4

0.6

Echolo-
cation
Clicking
Duration
(min-
utes)
34.7
38.0
33.3
29.6
327
446
42.9
453

34.1

334

21.7

4.5

39.5

46.7

423

3.8

Maxi-

mum
Dive
Depth
(km)

1.1

0.9

Dis-
tance
Traveled
(km)

0.9

1.9

3.5

0.5

21

3.6

3.3

26

0.7

27

21



Whale ID

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-233396

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Zica-20240227-240128

Start Time (UTC)

2024-03-06 04:56:40.052

2024-03-06 10:14:32.052

2024-03-06 12:28:43.052

2024-03-06 17:04:26.052

2024-03-06 20:46:40.052

2024-03-06 23:16:40.052

2024-03-07 02:08:41.052

2024-03-07 04:18:17.052

2024-03-07 07:06:11.052

2024-03-07 09:40:26.052

2024-03-07 12:20:10.052

2024-03-07 15:41:51.052

2024-03-07 18:57:59.052

2024-03-07 22:57:57.052

2024-03-08 02:29:58.052

2024-03-08 05:20:21.052

2024-02-27 23:11:18.052

2024-02-28 02:05:33.052

2024-02-28 04:28:44.052

2024-02-28 08:47:14.052

2024-02-28 12:28:20.052

2024-02-28 16:01:33.052

2024-02-28 20:00:27.052

2024-02-29 00:23:31.052

State

Variant

Variant

Typical

Typical

Typical

Typical

Variant

Typical

Variant

Variant

Typical

Typical

Typical

Typical

Variant

Variant

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Typical

Sonar
before
EOE?

No

MFAS
RL

150.3

None

None

None

None

105.3

None

None

None

None

None

None

None

117.9

None

None

None

None

138.4

None

None

None

None

None

MFAS
cSEL

151.5

123

123.4

141.2

Echosounder
Pre-
sent?

Yes

No

No

No

No

No

No

No

Impul-
sive
Sounds
Pre-
sent?

No

No

No

25

Orca

Sounds

Pre- Duration
sent? (hours)
No 5.3
No 2.2
No 46
No 37
No 25
No 29
No 22
No 2.8
No 26
No 2.7
No 3.4
No 33
No 4.0
No 3.5
No 28
No NA
No 29
No 24
No 4.3
No 3.7
No 3.6
No 4.0
No 4.4
No 3.6

Forag-
ing Dive
Duration

(hours)

0.8

0.8

N Non-
foraging
Dives

NA

Longest

Non-

forag-

ing Dive

(hours)

0.8

0.5

0.6

0.5

0.4

0.4

0.3

0.5

0.3

0.3

0.4

0.4

0.3

0.4

0.3

NA

0.4

0.4

0.5

0.5

0.5

0.5

0.5

0.4

Surface

Time

(hours)

0.5

0.2

03

03

0.2

0.2

0.8

0.3

0.9

0.3

0.3

0.4

0.3

0.6

NA

0.2

0.3

0.2

0.2

0.2

0.2

0.2

Echolo-
cation
Clicking
Duration
(min-
utes)
20.0
12.4
279
48.3
31.7
39.4
35.1
37.1

37.5

335

34.0

31.7

18.1

36.3

35.7

37.6

43.9

411

Maxi-

mum
Dive
Depth
(km)
0.7

0.7

0.9

0.9

Dis-
tance
Traveled
(km)

0.1

3.6

27

26

22

5.0

3.2

NA

22

3.2

24

0.4



Echolo-

Impul- Longest cation Maxi-

sive Orca Forag- Non- Clicking mum Dis-

Sonar Echosounder Sounds Sounds ing Dive N Non- forag- Surface Duration Dive tance

before MFAS MFAS Pre- Pre- Pre- Duration Duration foraging ing Dive Time (min- Depth Traveled

Whale ID Start Time (UTC) State EOE? RL cSEL sent? sent? sent? (hours) (hours) Dives (hours) (hours) utes) (km) (km)
Zica-20240227-240128  2024-02-29 04:00:20.052 Typical No None 0 No No No 3.0 1.1 5 0.4 0.2 39.2 0.9 1.3
Zica-20240227-240128  2024-02-29 06:58:59.052 Typical No None 0 No No No 3.2 1.2 6 0.4 0.2 39.7 1.2 1.0
Zica-20240227-240128  2024-02-29 10:11:45.052 Typical No None 0 No No No 6.0 1.2 1" 0.5 0.4 35.2 0.9 0.3
Zica-20240227-240128  2024-02-29 16:11:55.052 Typical No None 0 No No No 39 1.5 5 0.5 0.2 43.6 1.1 0.9
Zica-20240227-240128  2024-02-29 20:06:57.052 Typical No None 0 No No No 41 1.3 6 0.5 0.2 35.3 1.0 0.4
Zica-20240227-240128  2024-03-01 00:15:25.052 Typical No None 0 No No No 3.0 15 3 0.5 0.2 44.4 1.0 0.9
Zica-20240227-240128  2024-03-01 03:18:15.052 Typical No None 0 No No No 3.0 1.3 5 0.4 0.2 43.1 1.1 1.2
Zica-20240227-240128  2024-03-01 06:21:11.052 Typical No None 0 No No No 4.4 13 8 0.4 0.3 41.1 1.0 0.6
Zica-20240227-240128  2024-03-01 10:47:12.052 Typical No None 0 No No No 3.4 1.2 5 0.4 0.2 36.1 0.9 0.5
Zica-20240227-240128  2024-03-01 14:12:14.052 Typical No None 0 No No No 35 1.5 4 0.5 0.2 40.5 1.0 1.3
Zica-20240227-240128  2024-03-01 17:39:46.052 Typical No None 0 No No No 3.6 15 5 0.4 0.2 37.7 11 20
Zica-20240227-240128  2024-03-01 21:12:54.052 Typical No None 0 No No No 35 1.3 5 0.4 0.2 35.6 0.9 0.5
Zica-20240227-240128  2024-03-02 00:42:37.052 Typical No None 0 No No No 29 1.1 5 0.4 0.2 37.7 0.9 2.4
Zica-20240227-240128  2024-03-02 03:39:15.052 Variant No None 0 No No No 1.2 0.6 2 0.3 0.1 13.7 0.8 3.2
Zica-20240227-240128  2024-03-02 04:49:01.052 Typical No None 0 No No No 23 1.2 2 0.4 0.3 48.7 0.9 17
Zica-20240227-240128  2024-03-02 07:05:07.052 Typical No None 0 No No No 21 1.2 3 0.3 0.3 46.3 11 2.4
Zica-20240227-240128  2024-03-02 09:11:52.052 Typical No None 0 No No No 25 1.2 3 0.4 0.2 36.9 11 11
Zica-20240227-240128  2024-03-02 11:41:18.052 Typical No None 0 No No No 3.4 1.1 6 0.4 0.3 37.0 1.2 13
Zica-20240227-240128  2024-03-02 15:05:51.052 Typical No None 0 No No No 3.2 1.3 4 0.5 0.2 42.0 11 1.3
Zica-20240227-240128  2024-03-02 18:17:34.052 Variant No None 0 No No No NA 1.0 NA NA NA 247 0.8 NA

MFAS exposure details
Table S 2: MFAS exposure data summarised by SMRT tag deployment. Note that dive cycles where acoustic audits indicated MFAS presence, but for
which SNR was too low to report any measures RMS or c¢SEL values, are not included in this table.
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MFAS MFAS

Dives MFAS MFAS RMS MFAS MFAS MFAS MFAS cSEL MFAS MFAS

with RMS RMS (Me- RMS MFAS RMS cSEL cSEL (Me- cSEL MFAS cSEL

Whale ID MFAS (Min.) (Max.) dian) (IQRRMS (Mean) (SD) (Min.) (Max.) dian) (IQR)SEL (Mean) (SD)
Zica-20191012-144029 2 106.4 136.5 121.4 15.0 121.4 21.3 117.2 145.9 131.6 14.4 131.6 20.3
Zica-20191012-145101 5 95.1 147.9 136.0 32.7 125.3 22.8 102.6 148.8 138.8 22.9 131.5 19.1
Zica-20191111-94810 4 97.5 141.2 11.7 23.3 115.5 19.6 108.0 137.2 118.1 18.6 120.3 13.7
Zica-20211112-94819 8 81.8 140.3 111.9 34.0 108.9 20.9 80.9 136.1 1121 31.9 107.3 19.9
Zica-20211113-195993 2 107.9 118.2 113.1 5.1 113.1 7.3 115.6 125.7 120.7 5.1 120.7 71
Zica-20220112-195994 5 76.3 139.0 102.8 415 103.0 27.0 69.9 143.9 107.8 53.9 103.6 327
Zica-20230518-233391 3 104.4 120.9 120.7 8.2 115.3 9.5 112.2 129.4 126.7 8.6 122.8 9.3
Zica-20230519-232950 2 93.4 151.1 122.2 28.8 122.2 40.8 105.5 160.3 132.9 27.4 132.9 38.7
Zica-20230723-233394 7 88.5 123.8 121.2 9.1 114.8 13.2 91.5 135.2 121.8 14.4 119.7 15.1
Zica-20230723-233395 6 106.1 126.8 117.1 12.6 116.9 8.3 112.6 129.5 120.7 7.9 120.7 6.3
Zica-20240227-233396 7 105.3 150.3 119.0 28.2 126.9 18.1 112.3 155.8 123.4 33.1 131.0 18.9
Zica-20240227-240128 1 138.4 138.4 138.4 0.0 138.4 NA 141.2 141.2 141.2 0.0 141.2 NA
Total 52 76.3 151.1 119.0 20.2 116.7 18.8 69.9 160.3 121.3 21.7 120.7 19.9

Variant State Occurrence per MFAS-exposed Dive Cycle

Table S 3: Occurrence of Variant state for each dive cycle that contained detected MFAS sounds. The “State” column indicates the current dive-cycle-

level state, while the “Switched to Variant State?” column indicates whether or not the whale switched from Typical to Variant state during the current

dive cycle. In six cases, the whale was already in Variant state before the dive cycle with MFAS began, and then remained in Variant state during the
exposed dive cycle; these rows have “Started Earlier” in the “Switched to Variant State?” column.

Switched to  Variant
MFAS cSEL MFAS RL Sonar before EOE? Whale ID Start Time (UTC) Previous State State State? N Variant Dive Cycles Variant State Duration (hr)
69.9 76.3 No Zica-20220112-195994 2022-01-12 20:38:10.053 Typical Typical No NA NA
71.3 77.6 No Zica-20220112-195994 2022-01-12 18:45:25.053 Variant Typical No NA NA
80.9 81.8 No Zica-20211112-94819 2021-11-15 09:53:35.052 Typical Typical No NA NA
87.4 88.9 No Zica-20211112-94819 2021-11-18 17:52:40.052 Typical Typical No NA NA
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MFAS cSEL

87.7

91.5

102.6

105.5

107.8

108.0

108.0

109.6

110.6

112.2

1123

112.6

112.8

1151

115.6

116.2

116.9

117.2

118.1

120.4

120.7

120.9

121.8

122.2

MFAS RL

89.2

88.5

95.1

93.4

102.8

97.5

105.5

104.9

103.4

104.4

105.3

106.1

119.0

109.6

107.9

118.3

110.8

106.4

122.6

114.8

120.9

124.9

121.2

107.4

Sonar before EOE?

Yes

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Whale ID

Zica-20211112-94819

Zica-20230723-233394

Zica-20191012-145101

Zica-20230519-232950

Zica-20220112-195994

Zica-20191111-94810

Zica-20211112-94819

Zica-20230723-233394

Zica-20191111-94810

Zica-20230518-233391

Zica-20240227-233396

Zica-20230723-233395

Zica-20240227-233396

Zica-20230723-233395

Zica-20211113-195993

Zica-20211112-94819

Zica-20240227-233396

Zica-20191012-144029

Zica-20211112-94819

Zica-20230723-233395

Zica-20230723-233394

Zica-20230723-233395

Zica-20230723-233394

Zica-20191012-145101

Start Time (UTC)
2021-11-15 07:05:27.052
2023-07-24 23:34:28.052
2019-10-13 17:57:13.052
2023-05-23 14:27:41.052
2022-01-13 17:56:47.053
2019-11-16 04:23:21.052
2021-11-19 05:37:29.052
2023-07-25 15:21:43.052
2019-11-14 23:00:48.052
2023-05-24 01:02:36.053
2024-03-06 23:16:40.052
2023-07-25 18:05:29.052
2024-03-05 17:14:39.052
2023-07-25 03:58:24.052
2021-11-16 20:17:20.052
2021-11-18 20:52:08.052
2024-03-04 04:10:40.052
2019-10-15 19:00:27.052
2021-11-16 21:55:32.052
2023-07-24 03:00:46.052
2023-07-25 22:47:23.052
2023-07-25 15:34:14.052
2023-07-25 03:07:29.052

2019-10-17 08:55:31.052

Previous State
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Variant
Typical
Variant
Typical
Typical
Typical
Typical
Typical
Typical

Typical

28

State

Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Typical
Variant
Typical
Variant
Variant
Typical
Variant
Typical
Typical
Typical
Typical
Typical
Typical

Variant

Switched  to

State?

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Started Earlier

No

Started Earlier

No

No

No

No

No

No

Yes

N Variant Dive Cycles

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

37

NA

NA

NA

NA

NA

NA

NA

Variant State Duration (hr)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2.7
NA
3.5

72.4
NA
1.2
NA
NA
NA
NA
NA
NA

15.2



MFAS cSEL

123.4

123.9

125.2

125.4

125.6

125.7

126.3

126.7

129.4

129.5

132.9

135.2

136.1

137.2

138.8

141.2

143.9

144.4

145.1

145.9

148.8

151.5

155.8

160.3

MFAS RL

117.9

124.9

119.1

126.8

119.9

118.2

121.5

120.9

120.7

119.4

122.5

123.8

140.3

141.2

136.0

138.4
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Here, we see that whales transitioned to Variant state in 12 out of 52 MFAS-exposed dive cycles (23.1 percent).

If we consider only dive cycles where the MFAS cSEL was above 110 dB re 1uPa?*sec, then that becomes 12 out of 40 MFAS-exposed dive cycles (30

percent).

MFAS Received Level Data Table

All received level values (for each received sound, as opposed to summarised over 5-minute or dive-cycle periods) are also available as text files.

File name: mfas-raw-rls.csv (located in the data directory).
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Note: Each table printed above is also available as a text file in the data directory.

Tallying 5-Minute States
Table S 4: Occurrences of each of the four states at the five-minute timescale, by HHMM state and MFAS
presence.

Typical 5- Variant 5-
5-minute Minute Inter- Minute Inter- Typical Per- Variant Per-

State vals vals cent cent
MFAS
1 90 70 10.3 7.2
2 37 60 4.2 6.1
3 496 555 56.8 56.7
4 251 294 28.7 30.0
No MFAS
1 3763 1772 28.5 26.8
2 556 481 4.2 7.3
3 5662 3606 42.9 54.4
4 3232 764 24.5 11.5

Table S 5: Occurrences of each of the four states at the five-minute timescale, by HHMM state and dive
type (foraging or non-foraging).
Typical 5- Variant 5-
5-minute Minute Inter- Minute Inter- Typical Per- Variant Per-
State vals vals cent cent

Foraging Dive

1 3853 1842 63.8 61.3

2 467 276 7.7 9.2

3 1678 871 27.8 29.0

4 38 16 0.6 0.5
Non-Foraging Dive

2 126 265 1.6 5.8

3 4480 3290 55.6 71.6

4 3445 1042 42.8 22.7
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Duration of Variant State

Data Variant State Bouts
Table S 6: Variant state bouts observed in the SMRT data, according to the fitted HHMM.

Whale ID Bout Number N Dive Cycles Total Duration (h) Initial MFAS cSEL Start Time (UTC)
Zica-20191012-144029 1 4 15.5 0.0 2019-10-12 21:39:22.052
Zica-20191012-144029 2 1 19.1 145.9 2019-10-13 17:03:06.052
Zica-20191012-144029 3 1 2.8 0.0 2019-10-14 23:16:59.052
Zica-20191012-144029 4 3 9.3 0.0 2019-10-15 07:19:13.052
Zica-20191012-144029 5 15 39.4 0.0 2019-10-16 01:05:08.052
Zica-20191012-145101 6 2 9.0 138.8 2019-10-13 22:53:17.052
Zica-20191012-145101 7 1 4.1 0.0 2019-10-15 00:13:00.052
Zica-20191012-145101 8 4 9.7 0.0 2019-10-15 07:16:16.052
Zica-20191012-145101 9 1 6.2 0.0 2019-10-15 22:37:12.052
Zica-20191012-145101 10 7 15.2 122.2 2019-10-17 08:55:31.052
Zica-20191111-94810 1 3 6.5 0.0 2019-11-12 08:27:50.052
Zica-20191111-94810 12 5 16.8 0.0 2019-11-12 23:17:11.052
Zica-20191111-94810 13 1 9.2 137.2 2019-11-15 01:37:36.052
Zica-20211112-94819 14 1 3.0 0.0 2021-11-15 17:09:42.052
Zica-20211112-94819 15 3 6.2 0.0 2021-11-16 06:48:34.052
Zica-20211112-94819 16 5 14.5 136.1 2021-11-17 06:03:24.052
Zica-20211113-195993 17 37 72.4 0.0 2021-11-14 08:22:24.052
Zica-20211113-195993 18 5 9.3 0.0 2021-11-17 11:51:09.052
Zica-20220112-195994 19 1 16.9 143.9 2022-01-15 06:03:56.053
Zica-20220112-195994 20 1 8.1 0.0 2022-01-17 13:02:07.053
Zica-20230518-233391 21 5 14.5 0.0 2023-05-19 04:04:22.053
Zica-20230518-233391 22 4 12,5 0.0 2023-05-20 23:37:26.053
Zica-20230518-233391 23 2 7.7 0.0 2023-05-21 15:54:56.053
Zica-20230518-233391 24 1 2.8 0.0 2023-05-22 02:58:40.053
Zica-20230518-233391 25 6 13.3 0.0 2023-05-22 19:45:07.053
Zica-20230518-233391 26 6 18.4 126.7 2023-05-24 03:22:02.053
Zica-20230518-233391 27 9 34.1 0.0 2023-05-25 03:03:32.053
Zica-20230518-233391 28 1 1.7 0.0 2023-05-26 23:09:59.053
Zica-20230518-233391 29 9 26.9 0.0 2023-05-27 03:34:56.053
Zica-20230518-233391 30 2 7.8 0.0 2023-05-28 22:06:39.053
Zica-20230519-232950 31 1 6.2 0.0 2023-05-20 09:33:59.052
Zica-20230519-232950 32 1 21 0.0 2023-05-21 09:25:42.052
Zica-20230519-232950 33 6 1.3 0.0 2023-05-22 00:39:26.052
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Number of Dive Cycles

Start Time (UTC)
2023-05-23 17:43:16.052
2023-05-24 01:57:07.052
2023-05-26 07:12:40.052
2023-05-28 07:34:21.052
2023-05-29 05:01:01.052
2023-07-24 03:34:14.052
2023-07-24 07:53:01.052
2023-07-25 03:58:24.052
2023-07-25 18:05:29.052
2024-02-29 06:10:52.052
2024-03-02 06:03:32.052
2024-03-03 05:32:14.052
2024-03-04 02:04:37.052
2024-03-05 02:24:28.052
2024-03-05 22:20:46.052
2024-03-07 02:08:41.052
2024-03-07 07:06:11.052
2024-03-08 02:29:58.052
2024-03-02 03:39:15.052

2024-03-02 18:17:34.052

Figure S 1: Histogram of observed and simulated Variant state bouts.
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Figure S 2: Histogram of observed and simulated Variant state bouts.

Variant State Summary
Table S 7: Summary of Variant state bout duration in dive cycles and hours, for both observed data and
simulations based on the fitted HHMM (in which no MFAS exposure occurs after initiation of Variant state).

Type Metric median IQR mean sd min  max
Observed Dive Cycles 20 3.0 38 54 1.0 37.0
Observed Duration (h) 90 92 109 115 1.0 724
Simulated Dive Cycles 3.0 40 36 33 1.0 29.0
Simulated Duration (h) 75 10.7 10.7 10.5 0.3 109.6

Time-series plots for each tag deployment

Dive Profile Plots

Below are dive trace time-series plots for all whales with RLs and coarse-scale state indicated.
In these plots:

» Grey shading indicates a dive cycle that was classed as Variant state

« Received levels are shown in lower plots. The lines indicate cumulative SEL (cumulative by dive cycle;
for the 5-minute scale, SEL is cumulative across a single dive cycle up to the end of the current 5-minute
interval). Dots indicate RMS RL.

« Depths shown are the medians in 5-minute intervals (so may not reach the surface, etc.)
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« Colors indicate the fine-scale (5-minute) states
« In interactive plots (in html output file format),
» You can zoom!
» Mouse over the RL dot to get the exact RL value
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Figure S 3: Dive depth profile for tag Zica-20191012-144029, with HHMM state and sound exposure information. Open circles indicate times
echosounders were detected on the tag record. Vertical dotted lines in the lower panel indicate the time-period that the next plot zooms in on.
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Zoomed-in View for Zica-20191012-144029
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Figure S 4: Zoomed-in view of data from tag Zica-20191012-144029, from 10/13/2019 05:58 until 10/14/2019 13:14 UTC.
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Figure S 5: Dive depth profile for tag Zica-20191012-145101, with HHMM state and sound exposure information. Symbols indicate times various sounds
were detected on the tag record: open circles for echosounders and Xs for impulsive sounds. Vertical dotted lines in the lower panel indicate the time-
period that the next plot zooms in on.
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Figure S 6: Zoomed-in view of data from tag Zica-20191012-145101, from 10/13/2019 05:58 until 10/14/2019 13:14 UTC.
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Zica-20191111-94810
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Figure S 7: Dive depth profile for tag Zica-20191111-94810, with HHMM state and sound exposure information. Symbols indicate times various sounds
were detected on the tag record: open circles for echosounders and Xs for impulsive sounds.
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Zica-20191117-195993
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Figure S 8: Dive depth profile for tag Zica-20191117-195993, with HHMM state and sound exposure information. Open circles indicate times
echosounders were detected on the tag record.
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Figure S 9: Dive depth profile for tag Zica-20211112-94819, with HHMM state and sound exposure information.
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Zica-20211113-195993
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Figure S 10: Dive depth profile for tag Zica-20211113-195993, with HHMM state and sound exposure information.
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Zica-20220112-195994
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Figure S 11: Dive depth profile for tag Zica-20220112-195994, with HHMM state and sound exposure information. Open triangles indicate times orca
sounds were detected on the tag record.
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Zica-20230518-233391
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Figure S 12: Dive depth profile for tag Zica-20230518-233391, with HHMM state and sound exposure information. Xs indicate times impulsive sounds
were detected on the tag record.
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Zica-20230519-232950
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Figure S 13: Dive depth profile for tag Zica-20230519-232950, with HHMM state and sound exposure information. Symbols indicate times various
sounds were detected on the tag record: open circles for echosounders and Xs for impulsive sounds.
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Figure S 14: Dive depth profile for tag Zica-20230723-233394, with HHMM state and sound exposure information. Xs indicate times impulsive sounds
were detected on the tag record.
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Zica-20230723-233395
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Figure S 15: Dive depth profile for tag Zica-20230723-233395, with HHMM state and sound exposure information. Symbols indicate times various
sounds were detected on the tag record: open circles for echosounders and Xs for impulsive sounds.
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Zica-20240227-233396
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Figure S 16: Dive depth profile for tag Zica-20240227-233396, with HHMM state and sound exposure information. Symbols indicate times various
sounds were detected on the tag record: open circles for echosounders and Xs for impulsive sounds.
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Zica-20240227-240128
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Figure S 17: Dive depth profile for tag Zica-20240227-240128, with HHMM state and sound exposure information.
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Dive Cycle Plots

Below are time-series plots for each whale, showing dive-cycle-scale observations (with “dive cycle number”
on x axis). MFAS levels and coarse-scale state (decoded using the fitted HHMM and the Viterbi algorithm)
are also indicated.
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Figure S 18: HHMM input data streams for tag Zica-20191012-144029 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 19: HHMM input data streams for tag Zica-20191012-145101 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 20: HHMM input data streams for tag Zica-20191111-94810 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 21: HHMM input data streams for tag Zica-20191117-195993 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 22: HHMM input data streams for tag Zica-20211112-94819 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Zica-20211113-195993
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Figure S 23: HHMM input data streams for tag Zica-20211113-195993 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 24: HHMM input data streams for tag Zica-20220112-195994 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 25: HHMM input data streams for tag Zica-20230518-233391 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Zica-20230519-232950
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Figure S 26: HHMM input data streams for tag Zica-20230519-232950 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 27: HHMM input data streams for tag Zica-20230723-233394 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 28: HHMM input data streams for tag Zica-20230723-233395 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 29: HHMM input data streams for tag Zica-20240227-233396 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Figure S 30: HHMM input data streams for tag Zica-20240227-240128 at the dive-cycle timescale, with
decoded states and MFAS exposure levels.
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Variant Timecourse

We can also consider dive-cycle characteristics of variant dive cycles as a function of dive-cycle number
within the sequence of several variant dive cycles. This could help investigate the question of whether there
might be differences between “initial” and “later” variant behavior.
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Figure S 31: Dive-cycle characteristics of variant dive cycles as a function of dive-cycle number, within the
sequence of several variant dive cycles.
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Depth Distribution of 5-minute States
Overall
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Figure S 32: Depth distribution of 5-minute intervals, by dive-cycle and 5-minute state. Color indicates
MFAS cSEL.
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Figure S 33: Depth as a function of MFAS c¢SEL for 5-minute intervals, by dive-cycle and 5-minute state.
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Figure S 34: Depth distribution of 5-minute intervals, by dive-cycle and 5-minute state and dive type
(foraging or non-foraging). Color indicates MFAS cSEL.

HHMM Model Validation & Interpretation

Stationary Distributions
Based on the transition probability matrices, we can compute stationary distributions based on the model,
which present the proportion of “time” whales would be expected to spend in each state in the long run.

(“Time” because it’s the proportion of time-steps, which for the coarse dive-cycle states is not exactly the
same as the duration of dive cycles varies.)

State Typical ——— Variant

Percent Dive Cycles

80 100 120 140 160
Cumulative MFAS SEL (dB re 1HPa’sec)

Figure S 35: Stationary state distribution at the dive-cycle scale. The values show the expected proportion
of dive cycles spent in each state if the MFAS exposure level was perpetually at a certain value.
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Figure S 36: Stationary state distribution at the dive-cycle scale. The values show the expected proportion
of dive cycles spent in each state if the MFAS exposure level was perpetually at a certain value.

Lag plots
These plots may sometimes help verify the number of states in the data, as discussed in Lawler et al. 2019
and Sidrow et al. 2022
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Figure S 37: Lag plot for 90th percentile of MSA.
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Figure S 39: Lag plot for circular standard deviation of heading.

Model Pseudoresiduals

Computing pseudo-residuals...
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Figure S 40: HHMM pseudo-residuals.

Likelihood Weighting Simulation Study
Methods

Facing challenges in identifying appropriate starting values for all HHMM model parameters and worried
that dive-cycle-level observations might be “swamped” by the inevitably much more numerous 5-minute-
scale observations in the model fitting process, we explored the idea of weighting the model likelihood by
time-step duration.

We carried out a small simulation study to assess the effectiveness of adding weights on the likelihood
function such that the likelihood of each coarse-scale time-step was multiplied by the median number of
five-minute intervals per dive cycle across the full dataset.



We chose not to weight dive cycles by the exact observed number of five-minute periods they contained
since that strategy, while logical, would afford greatest weight to the longest dives cycles. Since previous
work has indicated that Ziphius perform longer dive cycles in response to MFAS exposure, we chose equal
weighting of all dive cycles as a conservative approach.

We simulated from two models: HHMMs like those fitted in this study, with and without an effect of MFAS
RMS RL on the coarse-scale transition probability matrix. For each of the 100 simulations for each model,
we generated a dataset the same size as the observed dataset (13 individuals and a total of 569 dive cycles),
and fitted four HHMMs: with and without MFAS covariate, and with and without likelihood weights. We
determined confidence interval coverage and model selection accuracy in each scenario.

Results

Models that were fitted employing weighting of the likelihood function (to correspond to the longer
temporal duration of the coarse-scale states) did not perform well: in sets of 100 simulations, 95% confidence
intervals for the parameter measuring the MFAS effect on the probability of transition between coarse-scale
states had coverage of just 27%, compared to 96% for the unweighted models (Table S9, Figure S42).

On the other hand, the weighted models had 99% power to detect MFAS effects that were truly present,
compared to 75% for the unweighted models.

When the true model included no MFAS effect, the unweighted model falsely detected it only 1% of the
time, compared to 88% for the weighted model (Table S11).

All these results were driven by underestimation of uncertainty in weighted models, yielding unrealistically
small standard errors and narrow confidence intervals.

Because weighting would result in misleading inference, all models presented in the main body
of the paper were fitted without it. Simulation results are included in these supplemental materials
mainly as a caution to anyone considering a similar approach.
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Case 1: True Model Includes MFAS Effect

AIC and likelihood results

256

32 ( A

AIC difference
(with minus without MFAS covariate)

No Yes
Weighted Likelihood?

Figure S 41: By what margin would model selection using AIC select the true model (with MFAS effect),
with and without duration-weighting applied to the likelihood?

Table S 8: Proportion of simulations where the difference in AIC (model with MFAS minus model without)
exceeded 6, when the true model was one with MFAS effect.

Weighting? Proportion dAIC > 6
No 0.81
Yes 1.00

Confidence Interval Coverage

Table S 9: Confidence interval coverage in simulations, for simulations in which the true model included

an effect of MFAS on the transition rates. “T->V” is the probability of transition from Typical to Variant
state, and “V->T” is Variant to Typical.

Cl Coverage (%; Cl Coverage (%; Mean Absolute Er- Mean Absolute Er-

Model Name N Simulations P(T->V)) P(V->T)) ror (%; P(T->V)) ror (%; P(V->T))
rl_coarse 101 96.0 43.10 30.6 290
rl_coarse_wt 101 26.7 8.54 32.1 421
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Figure S 42: Parameter estimates and 95% confidence intervals for the parameter measuring the effect
of MFAS on transition from Typical to Variant state. Dotted horizontal line shown the true value of the
parameter.
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Figure S 43: Parameter estimates and 95% confidence intervals for the parameter measuring the effect of
MFAS on transition from Variant to Typical state (note, this one is not estimated well because of the small
size of the dataset). Dotted horizontal line shown the true value of the parameter.

Power
Based on CIs, how often would we conclude there IS an MFAS effect (when there really is)?

Table S 10: Power to detect MFAS effect when it is really present.
Model Name Power (%, P(T->V)) Power (%, P(V->T))
rl_coarse 75.2 32.3
rl_coarse_wt 99.0 100.0
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Case 2: True Model Excludes MFAS Effect

AIC and likelihood results
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Figure S 44: By what margin would model selection using AIC select the true model (without MFAS effect
- so a small AIC difference would be hoped for), with and without duration-weighting applied to the
likelihood?
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Table S 11: Proportion of simulations where the difference in AIC (model with MFAS minus model without)
exceeded 6, when the true model was one without MFAS effect.

Weighting? Proportion dAIC > 6
No 0.008849558
Yes 0.882882883

Confidence Interval Coverage
Table S 12: Confidence interval coverage in simulations, for simulations in which the true model did not
include an effect of MFAS on the transition rates. “T->V” is the probability of transition from Typical to
Variant state, and “V->T” is Variant to Typical.

Model Name N Simulations  Cl Coverage (%; P(T->V))  CI Coverage (%; P(V->T))

rl_coarse 113 97.3 96.4
rl_coarse_wt 112 25.9 19.6
Discussion

Here, we briefly reported results from a simulation study that arose during our attempts to identify a
workable approach to fit the HHMMs: assessing the impact of applying likelihood weights according to
time-step duration, motivated by that fact that fine-scale observations may outnumber coarse-scale obser-
vations by an order of magnitude.

While with hindsight it is unsurprising that such a weighting scheme biases inference by yielding unreal-
istically low uncertainty at the coarser timescale, we still present the finding here as a reminder that, while
weighting can be part of a highly effective strategy to help tune predictive models (as seen in Sidrow et
al. 2025 (https://doi.org/10.1371/journal.pone.0325321)), a distinct modeling process may be required for
accurate inference (as pointed out by Bzdok and Ioannidis 2019 (https://doi.org/10.1016/j.tins.2019.02.001)
and Tredennick et al. 2021 (https://doi.org/10.1002/ecy.3336)).
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