Submitted in Support of the U.S. Navy’s 2024 Annual Marine Species Monitoring Report for the Pacific

MARINE

BIOACOUSTICS

RESEARCH COLLABORATIVE

Marine Physical <s=g
laboratory.... . .

Ui sty OF Callom

) '
T 1

Passive Acoustic Monitoring in the SOCAL Range Complex and
Morro Bay from August 2023 to December 2024 and CalCOFI
Surveys 2023 to 2024

Natalie Posdaljian, Simone Baumann-Pickering, John A. Hildebrand, Kaitlin E. Frasier

Marine Physical Laboratory
Scripps Institution of Oceanography
University of California San Diego

La Jolla, CA 92037

HARP deployment off the R/V Bob and Betty Beyster

MPL TECHNICAL MEMORANDUM #671
February 2025



Submitted in Support of the U.S. Navy’s 2024 Annual Marine Species Monitoring Report for the Pacific

Fi A d
REPORT DOCUMENTATION PAGE OMB Ner 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching data sources,

gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection
of information, including suggestions for reducing this burden to Washington Headquarters Service, Directorate for Information Operations and Reports,

1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget,

Paperwork Reduction Project (0704-0188) Washington, DC 20503.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
02-2025 Monitoring report 2023 to 2024

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

PASSIVE ACOUSTIC MONITORING IN THE SOCAL RANGE N62473-21-2-0012

COMPLEX AND MORRO BAY FROM AUGUST 2023 TO DECEMBER

2024 AND CALCOFI SURVEYS 2023 TO 2024 5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Natalie Posdaljian N62473-22-2-0014
Simone Baumann-Pickering

John A. Hildebrand Se. TASK NUMBER

Kaitlin E. Frasier

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Marine Physical Laboratory REPORT NUMBER

Scripps Institution of Oceanography MPL TECHNICAL MEMORANDUM
University of California San Diego #6683

La Jolla, CA 92037

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)

Commander, U.S.Pacific Fleet, 250 Makalapa Dr. Pearl Harbor, HI

11. SPONSORING/MONITORING
AGENCY REPORT NUMBER

12. DISTRIBUTION AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Passive acoustic monitoring was conducted in the Navy’s Southern California (SOCAL) Range Complex from August
2023 to December 2024 in four locations to detect marine mammal and anthropogenic sounds. A new monitoring site
was established offshore Morro Bay. Four CalCOFI cruises were conducted from fall 2023 to summer 2024 and included
a total of 86 days at sea. Several active research projects within our lab group utilize data from sites funded by the Navy,
contributing to significant advancements in marine mammal acoustics and ecosystem monitoring. In 2024 alone, these
projects have resulted in multiple publications and conference presentations

15. SUBJECT TERMS
Acoustic monitoring, High-frequency Acoustic Recording Packages (HARPs), beaked whales, Southern California Range
Complex (SOCAL)

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF J18. NUMBER 19a. NAME OF RESPONSIBLE PERSON
ABSTRACT OF PAGES Department of the Navy
uu 9
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPONE NUMBER (Include area code)
Unclassified Unclassified Unclassified 808-471-6391

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI-Std Z39-18



Submitted in Support of the U.S. Navy’s 2024 Annual Marine Species Monitoring Report for the Pacific

Table of Contents
D 1 o) U (T3 1o s SRS 3
Passive ACOUSHIC MONITOTING .....eeruiieiiieriieeiieriieeitesiteeteesieeeteestaeebeessaeeteessaeenseessseeseesnseenseensns 3
CalCOFI Shipboard Visual and ACOUSHIC SUIVEYS .....cc.eevieriieriieniieiieeieeieeere e 7
SCIENCE PTOAUCES ....oeieiiieiiii ettt e ste e st e et e e esaeeesaeeensaeesnsseesssaeesnseeas 8
PUDIICATIONS ...ttt ettt ettt e et et e e bt e sabeenbeessaeenseensbeenseessseenseesnseenseanns 8
PUDIISIEA ...ttt et ettt ettt e st eeteesabe et e nnne 8
53T o (TS PSPRRUPRUSR 8
CONTRIEIICES ....eevieiie ettt ettt ettt et e ettt et e st e e bt e eaee e beeeabeenseessbeensaessseesseesnseenseensseenseassseenseas 9
Theses (MS and PRD) ....cc.voiiiiiieeee ettt ettt e e e e e earee s 9
List of Tables

Table 1. SOCAL Range Complex acoustic monitoring at site E since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Deployment 66 did not
record due to the implosion of instrument floats during deployment.............ccccoeveeeiieniencineennne. 4
Table 2. SOCAL Range Complex acoustic monitoring at site H since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Missing deployments are the
result of hydrophone failures. ............ccoooiiiiiiiiiiiii e 4
Table 3. SOCAL Range Complex acoustic monitoring at site N since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Deployment 50 yielded no
usable data due to flooding of the instrument from a hardware failure. Data from deployment 58
in italics were only used for high frequency analysis with failure of the low frequency

hydrophone COMPONENL...........cccuiiiiieiieiie ettt ettt ettt e et e eaeesebeeseeenseenseesnseenseeenne 6
Table 4. SOCAL Range Complex acoustic monitoring at site W since July 2021. Periods of
instrument deployment funded over the last year are shown in bold. ..........ccceeeviieciienciieninenee. 7
Table 5. Summary data from CalCOFI cruises between fall 2023 and fall 2024. ......................... 7
List of Figures

Figure 1. Locations of High-frequency Acoustic Recording Package (HARP) deployment sites
W, E, H, and N in the SOCAL study area from August 2023 to December 2024. Color indicates
bathymetric depth, shading represents 500 m depth increments. .........c.ccoceveeveriieniienenneneeneenne. 3



Submitted in Support of the U.S. Navy’s 2024 Annual Marine Species Monitoring Report for the Pacific

Data Collection

Passive Acoustic Monitoring

Passive acoustic monitoring was conducted in the Navy’s Southern California (SOCAL) Range
Complex from August 2023 to December 2024 to detect marine mammal and anthropogenic
sounds. A new monitoring site was established offshore Morro Bay.

High-frequency Acoustic Recording Packages (HARPs) recorded sounds between 10 Hz and
100 kHz at four locations in the SOCAL range: one site south of the Channel Islands (33.54,
-120.26, 1,300 m depth, site W), two sites west of San Clemente Island (32.66, -119.48, 1,300 m
depth, site E and 32.85, -119.15, 1,200 m depth, site H), and one site southwest of San Clemente
Island (32.37, -118.56, 1,300 m depth, site N) to improve noise monitoring for the SOCAL range
(Figure 1; Table 1-4).

The Morro Bay monitoring site (35.54, -121.78, 1000 m depth, sitt WEA MBA) was occupied
for the first time on November 5, 2024 (Figure 1) and is set to record for 12 months.
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Figure 1. Locations of High-frequency Acoustic Recording Package (HARP) deployment sites
W, E, H, and N in the SOCAL study area from August 2023 to December 2024. Color indicates
bathymetric depth, shading represents 500 m depth increments.
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Table 1. SOCAL Range Complex acoustic monitoring at site E since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Deployment 66 did not
record due to the implosion of instrument floats during deployment.

Deployment # Monitoring Period Hoﬁlklrs
31 1/13/09 — 3/9/09 1302
32 3/13/09 - 5/7/09 1302
33 5/19/09 — 7/12/09 1302
34 7/24/09 — 9/16/09 1302
61 3/5/17-17/10/17 3063
62 7/11/17-2/10/18 5148
63 3/15/18 —=7/11/18 2843
64 7/12/18 — 11/28/18 3356
65 11/29/18 — 5/7/19 3838
66 - -
67 11/9/19 - 5/8/20 4362
68 5/9/20-10/29/20 4170
69 10/29/20-4/24/21 4247
70 4/25/21 - 10/28/21 4474
71 11/19/21 — 5/24/22 4435
72 5/24/22 — 10/13/22 3408
73 10/13/22 —7/02/23 6288
74 7/05/23 —10/31/23 2856
75 11/01/23 — 05/15/24 4704
76 5/16/24 - 11/10/24 4272

Table 2. SOCAL Range Complex acoustic monitoring at site H since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Missing deployments are the
result of hydrophone failures.

Deployment # Monitoring Period Hoﬁlklrs
31 1/13/09 — 3/8/09 1320
32 3/14/09 — 5/7/09 1320
33 5/19/09 — 6/13/09 600
34 7/23/09 —9/15/09 1296
35 9/25/09 — 11/18/09 1320
36 12/6/09 — 1/29/10 1296
37 1/30/10 —3/22/10 1248
38 4/10/10 - 7/22/10 2472
40 7/23/10—11/8/10 2592
41 12/6/10 —4/17/11 3192
44 5/11/11 —-10/12/11 2952
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45 10/16/11 —3/5/12 3024
46 3/25/12 -17/21/12 2856
47 8/10/12 —12/20/12 3192
48 12/21/12 — 4/30/13 3140
49 - -

50 9/10/13 — 1/6/14 2843
51 1/7/14 —4/3/14 2082
52 4/4/14 —7/30/14 2814
53 7/30/14 —11/5/14 2340
54 11/5/14 —2/4/15 2198
55 2/5/15-6/1/15 2800
56 6/2/15—-10/3/15 2952
57 - -

58 11/21/15 — 4/25/16 3734
59 7/6/16 — 11/9/16 3011
60 - -

61 2/22/17 - 6/6/17 2518
62 6/7/17—10/4/17 2879
63 10/5/17 - 11/3/17 707
65 7/9/18 — 11/28/18 3413
66 11/29/18 — 5/5/19 3784
67 6/1/19 - 12/8/19 4557
68 12/8/19 - 5/8/20 3644
69 5/9/20-10/29/20 4172
70 10/29/20-4/24/21 4245
71 4/25/21 —7/30/21 2321
72 7/30/21 — 12/18/21 3387
73 12/21/21 - 5/22/22 3667
74 5/23/22 - 10/15/22 3480
75 10/16/22 — 4/17/23 4392
76 04/18/23 — 10/12/23 4248
77 11/01/23 — 05/15/24 4704
78 05/15/24-11/10/23 4296
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Table 3. SOCAL Range Complex acoustic monitoring at site N since January 2009. Periods of
instrument deployment funded over the last year are shown in bold. Deployment 50 yielded no
usable data due to flooding of the instrument from a hardware failure. Data from deployment 58
in italics were only used for high frequency analysis with failure of the low frequency
hydrophone component.

Deployment # Monitoring Period Hoﬁlklrs
31 1/14/09 — 3/9/09 1296
32 3/14/09 - 5/7/09 1320
33 5/19/09 — 7/12/09 1296
34 7/22/09 —9/15/09 1320
35 9/26/09 — 11/19/09 1296
36 12/6/09 — 1/26/10 1224
37 1/31/10 - 3/26/10 1296
38 4/11/10 - 7/18/10 2352
40 7/23/10—11/8/10 2592
41 12/7/10 — 4/9/11 2952
44 5/12/11 -9/23/11 3216
45 10/16/11 —2/13/12 2904
46 3/25/12 - 8/5/12 3216
47 8/10/12 - 12/6/12 2856
48 12/20/12 - 5/1/13 3155
49 5/2/13 -9/11/13 3156
50 - -
51 1/7/14 - 2/16/14 956
52 4/4/14 - 7/30/14 2817
53 7/30/14 — 11/5/14 2342
54 11/4/14 -2/5/15 2196
55 2/5/15 -2/23/15 433
56 6/2/15—-10/3/15 2966
57 10/3/15-11/21/15 1168
58 11/21/15—-4/18/16 3578
59 7/7/16 - 11/8/16 2999
60 11/9/16 — 2/21/17 2457
61 2/21/17-6/7/17 2528
62 6/7/17-12/21/17 4723
63 2/4/18 —7/9/18 3722
64 7/9/18 —11/28/18 3417
65 11/29/18 — 5/5/19 3768
66 5/5/19 - 11/7/19 4481
67 11/8/19 —4/29/20 4148
68 4/29/20-10/15/20 4058
69 11/6/20-4/15/21 3861
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70 4/16/21 — 10/13/21 4337
71 11/19/21 — 5/13/22 4215
72 5/13/22 - 10/10/22 3600
73 11/12/22 — 4/18/23 3528
74 04/19/23 - 10/16/23 4320
75 11/04/23 — 5/24/24 4848
76 5/24/24 - 12/16/24 4944

Table 4. SOCAL Range Complex acoustic monitoring at site W since July 2021. Periods of
instrument deployment funded over the last year are shown in bold.

Deployment # | Monitoring Period Hoﬁ:lrs
01 7/29/21 — 1/22/22 4248
02 3/10/22 - 5/27/22 1892
03 5/27/22 — 10/14/22 3359
04 10/17/22 — 4/15/23 4321
05 4/16/23 — 9/25/23 3889
06 9/26/23 — 5/13/24 5520
07 5/16/24 — 11/19/24 4273

CalCOFI Shipboard Visual and Acoustic Surveys

Four CalCOFI cruises were conducted from fall 2023 to summer 2024 and included a total of 86 days at
sea (Table 5). During the surveys, visual monitoring incorporated standard line-transect protocol during
all daylight transits, while daytime acoustic monitoring employed sonobuoys deployed at oceanography
sampling stations.

Table 5. Summary data from CalCOFI cruises between fall 2023 and fall 2024.

Cruise Cruise Dates

2311SR 11/04/23 - 11/19/23
2401RL | 01/10/24 —01/31/24
2404SH | 03/26/24 — 04/20/24
2408SR | 07/27/24 - 08/11/24
2411SR 11/15/24 — 11/24/24
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Science Products

Several active research projects within our lab group utilize data from sites funded by the Navy,
contributing to significant advancements in marine mammal acoustics and ecosystem
monitoring. In 2024 alone, these projects have resulted in multiple publications and conference
presentations. More details on the scientific products that have leveraged passive acoustic data
funded by the Navy can be found below.
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