
REQUEST FOR REGULATIONS AND LETTERS OF AUTHORIZATION 

For  

The Incidental Taking of Marine Mammals Resulting from U.S. Navy 

Surveillance Towed Array Sensor System Low Frequency Active 

(SURTASS LFA) Sonar Training 

Submitted to: 

Office of Protected Resources 
National Marine Fisheries Service 

1315 East-West Highway 
Silver Spring, MD 20910-3226 

Submitted by: 

Commander, United States Pacific Fleet 
250 Makalapa Drive 

Pearl Harbor, HI 96860-3131 

June 27, 2025 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

ii 
Table of Contents 

TABLE OF CONTENTS 

1 DESCRIPTION OF SPECIFIED ACTIVITY .......................................................................................................... 1-1 
1.1 INTRODUCTION ............................................................................................................................................... 1-1 
1.2 PURPOSE AND NEED FOR SURTASS LFA SONAR ................................................................................................... 1-1 
1.3 PROPOSED ACTIVITY ......................................................................................................................................... 1-2 
1.4 DESCRIPTION OF THE SURTASS LFA SONAR SYSTEM ............................................................................................. 1-2 

1.4.1 Active Acoustic System ........................................................................................................................ 1-3 
1.4.2 Passive Acoustic System ...................................................................................................................... 1-4 
1.4.3 High-Frequency Active Sonar (HF/M3) ............................................................................................... 1-4 

2  DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION ......................................................................... 2-1 
2.1 DATES AND DURATION ..................................................................................................................................... 2-1 
2.2 COMPARISON OF THIS APPLICATION TO CURRENT AUTHORIZATION ........................................................................... 2-1 
2.3 SURTASS LFA GEOGRAPHIC SCOPE ................................................................................................................... 2-1 

3  SPECIES AND NUMBERS OF MARINE MAMMALS ........................................................................................ 3-2 
4  AFFECTED SPECIES STATUS AND DISTRIBUTION ......................................................................................... 4-1 
5 TYPE OF INCIDENTAL TAKE AUTHORIZATION REQUESTED ........................................................................... 5-1 

5.1 INCIDENTAL TAKE REQUEST FROM LFA SONAR ...................................................................................................... 5-2 
6  TAKE ESTIMATES FOR MARINE MAMMALS ................................................................................................ 6-1 
7  ANTICIPATED IMPACT OF THE ACTIVITY ..................................................................................................... 7-1 

7.1 LONG-TERM CONSEQUENCES TO SPECIES AND STOCKS ........................................................................................... 7-2 
7.2 THE CONTEXT OF BEHAVIORAL DISRUPTION AND TTS – BIOLOGICAL SIGNIFICANCE TO POPULATIONS .............................. 7-3 

8  ANTICIPATED IMPACTS ON SUBSISTENCE USES .......................................................................................... 8-1 
9  ANTICIPATED IMPACTS ON HABITAT .......................................................................................................... 9-1 

9.1 WATER QUALITY ............................................................................................................................................. 9-1 
9.2 SOUND IN THE WATER COLUMN ......................................................................................................................... 9-1 
9.3 MARINE PROTECTED AREAS ............................................................................................................................... 9-2 
9.4 PREY DISTRIBUTION AND ABUNDANCE ................................................................................................................. 9-4 

10  ANTICIPATED EFFECTS OF HABITAT IMPACTS ON MARINE MAMMALS .................................................... 10-1 
11  MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND THEIR HABITAT..................................... 11-1 

11.1 INTRODUCTION ............................................................................................................................................. 11-1 
11.2 PERSONNEL TRAINING .................................................................................................................................. 11-2 
11.3 REPORTING................................................................................................................................................... 11-2 
11.4 MONITORING FOR SURTASS LFA SONAR .......................................................................................................... 11-3 

11.4.1 Visual Monitoring ............................................................................................................................. 11-3 
11.4.2 Passive Acoustic Mitigation .............................................................................................................. 11-3 
11.4.3 Active Acoustic (HF/M3) Mitigation.................................................................................................. 11-4 

11.5 ACTIVITY-BASED MITIGATION MEASURES ........................................................................................................... 11-5 
11.5.1 Manned Surface Vessel Mitigation ................................................................................................... 11-5 
11.5.2 SURTASS LFA Mitigation Zone ........................................................................................................... 11-5 
11.5.3 Ramp-up of High Frequency Marine Mammal Monitoring (HF/M3) Sonar ...................................... 11-6 
11.5.4 SURTASS LFA Sonar Suspension/Delay .............................................................................................. 11-6 

11.6 GEOGRAPHIC MITIGATIONS ............................................................................................................................. 11-6 
11.6.1 Coastal Standoff Distance ................................................................................................................. 11-6 
11.6.2 Offshore Biologically Important Areas (OBIAs) ................................................................................. 11-6 

11.7 SUMMARY OF MITIGATION MEASURES FOR SURTASS LFA SONAR USE ................................................................ 11-10 
12  MITIGATION MEASURES TO PROTECT SUBSISTENCE USES ....................................................................... 12-1 
13 MONITORING AND REPORTING ................................................................................................................ 13-1 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

iii 
Table of Contents 

13.1 MONITORING TO INCREASE KNOWLEDGE OF AFFECTED MARINE MAMMAL SPECIES ................................................... 13-1 
13.1.1 Ambient Noise Data Monitoring ....................................................................................................... 13-1 
13.1.2 Marine Mammal Monitoring Program ............................................................................................. 13-2 

13.2 REPORTING................................................................................................................................................... 13-3 
13.2.1 Incident Monitoring .......................................................................................................................... 13-4 

13.3 ADAPTIVE MANAGEMENT ............................................................................................................................... 13-4 
14  SUGGESTED MEANS OF COORDINATION .................................................................................................. 14-1 

14.1 SURTASS LFA SONAR’S MARINE MAMMAL MONITORING (M3) PROGRAM ........................................................... 14-3 
15 LIST OF PREPARERS ................................................................................................................................... 15-1 
16 LITERATURE CITED ..................................................................................................................................... 16-1 

 

LIST OF TABLES 

TABLE 3-1. SPECIES OCCURRING WITHIN THE SURTASS LFA SONAR STUDY AREA .................................................................... 3-2 
TABLE 4-1. INFORMATION ON MARINE MAMMALS PRESENTED IN APPENDIX A.......................................................................... 4-1 
TABLE 5-1. MAXIMUM ANNUAL SPECIES-SPECIFIC TRAINING TAKE REQUEST FOR SURTASS LFA SONAR ....................................... 5-3 
TABLE 11-1. DESIGNATED OBIAS IN THE STUDY AREA ........................................................................................................ 11-8 
TABLE 11-2. SUMMARY OF SURTASS LFA SONAR MITIGATIONS ....................................................................................... 11-10 

 

LIST OF FIGURES 

FIGURE 1-1. SURTASS LFA SONAR SYSTEMS SHOWING THE ACTIVE (SOURCE ARRAY) AND PASSIVE (RECEIVE ARRAY) COMPONENTS . 1-3 
FIGURE 2-1. STUDY AREA FOR SURTASS LFA SONAR SYSTEMS IN THE WESTERN AND CENTRAL NORTH PACIFIC AND EASTERN INDIAN 

OCEANS ................................................................................................................................................................ 2-1 
FIGURE 9-1. SOURCES AND ANIMAL RECEIVERS OF SOUND IN THE OCEAN SOUNDSCAPE .............................................................. 9-3 
FIGURE 11-1. EXISTING AND PROPOSED OBIAS IN THE STUDY AREA ................................................................................ 11-9 
FIGURE 13-1. MEAN (± SE) DAILY COUNTS OF NORTH PACIFIC WESTERN BLUE WHALES DETECTED EACH MONTH ACROSS EIGHT NAVY 

PASSIVE ACOUSTIC SENSORS BETWEEN 2022 AND 2023 AND IN 2024 .......................................................................... 13-3 
FIGURE 14-1. FY23 FEDERAL FUNDING FOR MARINE MAMMAL RESEARCH IN MILLIONS (M) OF DOLLARS.................................... 14-1 
FIGURE 14-2. U.S. NAVY MARINE RESOURCE INVESTMENTS FROM RESEARCH TO APPLICATION .................................................. 14-3 

 

 

 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

 

iv 
Acronyms and Abbreviations 

Acronyms and Abbreviations 

Acronym  Definition 

AIM Acoustic Integration Model 

AINJ auditory injury 

CFR Code of Federal Regulations 

CNP Central North Pacific 

CSR coastal standoff range 

dB decibels 

dB re 1 µPa  decibels relative to one microPascal  

DPS Distinct Population Segment 

EO Executive Order 

ESA Endangered Species Act 

ft Feet 

HF/M3 high frequency marine mammal 
monitoring 

Hz hertz 

kHz kilohertz 

km kilometer(s) 

kt knot(s) 

LFA Low Frequency Active 

LMR Living Marine Resources 

LOA Letter of Authorization 

m meter(s) 

M3 marine mammal monitoring 

MMPA Marine Mammal Protection Act 

Acronym  Definition 

NAEMO  Navy Acoustics Effects Model 

Navy Department of the Navy 

NM nautical mile(s) 

NMFS National Marine Fisheries Service 

NMS National Marine Sanctuary 

OBIA(s) Offshore Biologically Important 
Area(s) 

ONR Office of Naval Research 

OPNAV N4I Navy’s Chief of Naval Operations 
Energy and Environmental Readiness 

rms root mean square 

SEIS/SOEIS Supplemental Environmental Impact 
Statement/ Supplemental Overseas 
Environmental Impact Statement 

SEL 
SL 

sound exposure level  
source level 

SPL sound pressure level 

SURTASS Surveillance Towed Array Sensor 
System 

TTS temporary threshold shift 

U.S. United States 

U.S.C. United States Code 

yd yard(s) 

 

 

 

 

 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

1-1 
Description of Specified Activity 

1 Description of Specified Activity 

1.1 Introduction 

The United States (U.S.) Department of the Navy (Navy) has prepared this request for regulation and 

Letter of Authorization (LOA) for the incidental taking (as defined in Section 5, Type of Incidental Taking 

Authorization Requested) of marine mammals during training activities using Surveillance Towed Array 

Sensor System (SURTASS) Low Frequency Active (LFA) sonar systems in the western and central North 

Pacific and eastern Indian oceans. The Navy is requesting a seven-year LOA for Navy SURTASS LFA 

training activities. The requested LOA is for activities proposed to be conducted from August 12, 2026 

through August 11, 2033. 

Under the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 United States Code [U.S.C.] 

section 1371(a)(5)), the Secretary of Commerce shall allow, upon request, the incidental, but not 

intentional, taking of marine mammals by U.S. citizens who engage in a specified activity during periods 

of not more than seven years, if certain findings are made and regulations are issued after notice and 

opportunity for public comment. The Secretary must find that the taking will have a negligible impact on 

the species or stock(s) and will not have an unmitigable adverse impact on the availability of the species 

or stock(s) for subsistence uses. The regulations must set forth the permissible methods of taking, other 

means of effecting the least practicable adverse impact on the species or stock(s), and requirements 

pertaining to the monitoring and reporting of such taking. 

The Navy is preparing a Supplemental Environmental Impact Statement (SEIS)/Overseas Environmental 

Impact Statement (OEIS) for the SURTASS LFA sonar to evaluate all components of the proposed military 

readiness activity. A description of LFA sonar is provided in Section 1.4 and the Study Area is shown in 

Section 2. This request for LOA is based on the proposed SURTASS LFA sonar training activities of the 

Preferred Alternative (Alternative 1 in the SURTASS LFA sonar Draft SEIS/OEIS, referred to in this 

document as the Proposed Action). 

This document has been prepared in accordance with the applicable regulations of the MMPA, as 

amended by the National Defense Authorization Act for Fiscal Year 2004 (Public Law 108–136) and 

further amended by the John S. McCain National Defense Authorization Act for Fiscal Year 2019 (Public 

Law 115-232). The request for LOA is based on (1) the analysis of spatial and temporal distributions of 

protected marine mammals in the SURTASS LFA sonar Study Area, (2) the review of acoustic training 

activities analyzed in the Draft SEIS/OEIS that have the potential to incidentally take marine mammals, 

and (3) a technical risk assessment to determine the likelihood of effects. This section describes the 

elements of the Proposed Actionthat are likely to result in harassment under the MMPA.  

1.2 Purpose and Need for SURTASS LFA Sonar 

The Navy’s statutory mission is to train and equip naval forces to accomplish the peacetime promotion 

of America’s national security interests, including deterring maritime aggression and maintaining 

freedom of navigation in ocean areas. 

Due to the advancements and use of quieting technologies in diesel-electric and nuclear submarines, 

undersea submarine threats have become increasingly difficult to locate solely using passive acoustic 

A detailed description of the specific activity or class of activities that can be expected to result in the 

incidental taking of marine mammals. 
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technologies. At the same time, the distance at which submarine threats can be detected has been 

decreasing due to these quieting technologies, and improvements in torpedo and missile design have 

extended the effective range of these weapons. To meet the requirement for improved capability to 

detect quieter and harder-to-find foreign submarines at greater distances, the Navy developed and uses 

SURTASS LFA sonar. 

The purpose of the Navy’s Proposed Action as detailed in this applicaton is to perform training activities 

that ensure the Navy remains proficient in the use of SURTASS LFA sonar in support of the Navy’s 

mission. The need for the Proposed Action is to maintain a system and crews capable of detecting at 

long ranges the increasingly technologically advanced foreign submarine presence that threatens our 

national security. 

1.3 Proposed Activity 

The Navy proposes to continue utilizing SURTASS LFA sonar systems onboard Ocean Surveillance Ships 

(herein referred to as “T-AGOS”) for training conducted under the authority of the Secretary of the Navy 

in the western and central North Pacific and eastern Indian oceans.  This does not include use of 

SURTASS LFA sonar in armed conflict, direct combat support operations, or use of SURTASS LFA sonar in 

support of military operations directed by the National Command Authorities.  

The Navy currently has four T-AGOS surveillance ships equipped with SURTASS LFA sonar systems. The 

Navy may develop and field additional SURTASS LFA sonar equipped vessels, either to replace or 

complement the Navy’s current SURTASS LFA sonar capable fleet.  

For this application, the Navy has determined that the only aspect of the proposed action with the 

potential to incidentally harass marine mammals is the transmission of acoustic signals during the 

training use of SURTASS LFA sonar. Through the history of the SURTASS LFA sonar program, no vessel 

strikes of marine mammals, physical injury to any marine mammals, or marine mammal strandings have 

ever been observed, reported, or associated with the employment of SURTASS LFA sonar. Therefore, the 

remainder of this application focuses only on the details associated with the Navy’s employment of 

SURTASS LFA sonar and its potential non-injurious impacts on marine mammal species and stocks. 

1.4 Description of the SURTASS LFA Sonar System 

This section describes the characteristics of sounds produced during military readiness activities. This 

provides the basis for analysis of acoustic impacts on resources in the remainder of Section 6.  

SURTASS LFA sonar is a system with three components: low-freqeuncy (less than 1,000 hertz [Hz]) active 

sonar system, passive sonar system, and active high-frequency/marine mammal monitoring (HF/M3) 

(Figure 1-1). The active component is the LFA sonar source array while the passive component is the 

SURTASS receive array. 

Sonar is an acronym for “sound navigation and ranging”, and its definition includes any system that uses 

underwater sound, or acoustics, for observations and communications. Sonar systems are used for 

many purposes, ranging from commercial “fish finders” to military anti-submarine warfare systems used 

for detection and classification of submarines. The two basic types of sonar used in the SURTASS LFA 

sonar system are passive and active sonar. Passive sonar detects sound created by a source. This is a 

one-way transmission of sound waves through water from the source to the receiver. Passive sonar is 

similar to people hearing sounds that are transmitted through the air to the human ear. Very simply, 

passive sonar “listens” without transmitting any sound signals. Active sonar detects objects by creating a 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

1-3 
Description of Specified Activity 

sound pulse or “ping” that is transmitted from the sonar through the water, reflects off a target object, 

and returns in the form of an echo to be detected by a receiver. Active sonar is a two-way transmission 

of sound waves through water (sound source to reflector to receiver).  

 

Figure 1-1. SURTASS LFA Sonar Systems Showing the Active (Source Array) and Passive 

(Receive Array) Components 

1.4.1 Active Acoustic System 

The active component of the SURTASS LFA sonar system, LFA, is employed when active sound signals are 

needed to detect and track underwater targets of interest. LFA sonar complements SURTASS passive 

activities by actively acquiring and tracking submarines when they are in quiet operating modes, 

measuring accurate target range, and re-acquiring lost contacts. 

LFA sonar consists of a vertical source array of sound-producing elements that are suspended by cable 

under one of the T-AGOS vessels (Figure 1-1). These elements, called projectors, are devices that 

produce the active sonar sound pulses or pings. To produce a ping, the projectors transform electrical 

energy to mechanical energy (i.e., vibrations), which travel as pressure disturbances in water. 

The LFA sonar source is a vertical line array consisting of up to 18 projectors. Each LFA projector 

transmits sonar beams that are omnidirectional (360 degrees) in the horizontal, with a narrow vertical 

beamwidth that can be steered above or below the horizontal. The source frequency ranges between 

100 and 500 Hz. 

The operating features of the active component of the SURTASS LFA sonar system, LFA sonar, are: 

• Source level (SL) of an individual projector on the LFA sonar array is approximately 215 decibels 

(db) referenced to 1 microPascal (re 1 µPa) at 1 meter (m; root mean square [rms]) or less.  

• For the array SL, the effective SL of the system design was used; effective SL is a theoretical 

value, hypothetically measured at 1 m from the array on its horizontal axis, calculated from the 

formula: SEL + 20 Log10(N), where sound exposure level (SEL) = SL of an individual projector and 

N = number of projectors 
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• Frequency range of 100 to 500 Hz 

• The typical LFA sonar signal is not a constant tone but consists of various waveforms that vary in 

frequency and duration. A complete sequence of sound transmissions (waveforms) is referred to 

as a wavetrain (also known as a ping). These wavetrains last between 6 and 100 seconds, with 

an average length of 60 seconds. Within each wavetrain, a variety of signal types can be used, 

including continuous wave and frequency-modulated signals. The duration of each continuous-

frequency sound transmission within the wavetrain is no longer than 10 seconds 

• The maximum duty cycle (ratio of sound “on” time to total time) is 20 percent. The typical duty 

cycle, based on historical SURTASS LFA sonar operational parameters (2003 to 2017), is 7.5-10 

percent 

• The time between wavetrain transmissions typically ranges from 6-15 minutes 

The Navy’s proposed area for SURTASS LFA sonar training and testing activities includes areas of the 

western and central North Pacific and eastern Indian oceans, not including the western Indian Ocean or 

Sea of Okhotsk. The Study Area for this LOA application is the same as was presented in the 2019 Final 

SEIS/Supplemental OEIS (SOEIS).  

Although SURTASS LFA sonar vessels usually operate independently from one another, SURTASS LFA 

sonar vessels may operate in conjunction with other naval air, surface, or submarine assets as part of 

naval exercises. SURTASS LFA sonar vessels generally travel in straight lines or racetrack patterns 

depending on the scenario. When the SURTASS or LFA sonar arrays are deployed, a SURTASS LFA sonar 

vessel must maintain a speed of at least 3 knot (kt), with a typical speed of 4 kt. When not towing the 

SURTASS or LFA sonar arrays, T-AGOS vessels travel at maximum speeds of 10 to 12 kt. Movements of 

SURTASS LFA sonar vessels are not unusual or extraordinary and are in line with routine operations of 

seagoing vessels. 

1.4.2 Passive Acoustic System 

SURTASS is the passive, or listening, component of the system that detects returning sounds from 

submerged objects, such as threat submarines, through the use of hydrophones. Hydrophones 

transform mechanical energy (i.e., received acoustic sound waves) to an electrical signal that can be 

analyzed by the sonar processing system. The return (received) signals, which are usually below 

background or ambient noise level, are processed and evaluated to identify and classify potential 

underwater threats. SURTASS consists of a twin-line (TL-29A), “Y” shaped horizontal line array of 

hydrophones with two apertures that is approximately 1,000 feet (ft; 305 m) long. The SURTASS 

horizontal line array can be towed in shallow, littoral environments; can provide significant directional 

noise rejection; and can resolve bearing ambiguities without the vessel’s course having to be changed. 

1.4.3 High-Frequency Active Sonar (HF/M3) 

The HF/M3 sonar is a Navy-developed, enhanced HF commercial sonar used as a mitigation and 

monitoring asset to detect, locate, and track marine mammals and sea turtles that may pass close 

enough to the SURTASS LFA sonar’s transmit array to enter the LFA mitigation zone (2,000 yards [yd; 

1.8 kilometers [[km]]) plus the 0.54 nautical miles (NM) buffer zone. This source would operate at a SL of 

220 dB re 1 µPa at 1 m (rms) and source frequencies between 30 and 40 kilohertz (kHz), with maximum 

pulse length of 40 milliseconds and a variable duty cycle that is nominally 3 to 4 percent.  
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2  Dates, Duration, and Specified Geographic Region 

2.1 Dates and Duration 

Military readiness activities would be conducted in the Pacific SURTASS LFA Study Area throughout the 

year from August 2026 through August 2033. Based on this analysis, the Navy concluded that the 

minimum required number of LFA sonar transmission hours for training is 1,100 hours per year pooled 

across SURTASS LFA sonar equipped vessels.  

SURTASS LFA sonar transmission hours represent a distribution across three general activities, including: 

1) Training (i.e., contractor crew proficiency training, military crew proficiency training, active 

training) 

2) Maintenance and upgrades (equipment maintenance checks, LFA/ Compact Low Frequency 

Active (CLFA) maintenance/ performance evaluation, NTAC maintenance/evaluation)  

3) Exercises (e.g., Valiant Shield, RIMPAC)  

Each of these activities utilizes the SURTASS LFA sonar system within the operating profile described in 

Section 1.4. 

2.2 Comparison of This Application to Current Authorization 

The Navy is seeking authorization for 1,100 hours of SURTASS LFA sonar training per year, which is an 

increase from the previously authorized 592 hours. However, this increase does not reflect new or 

additional training requirements. Instead, it is the result of a change in how the Navy counts an "hour" 

of transmission. Previously, SURTASS LFA sonar hours were calculated by adding the portions of time a 

sonar emits sound during its “duty cycle” (ratio of time the signal is on compared to off), whereas other 

Navy sonar systems, such as mid-frequency and high-frequency active sonar, report hours based on 

“duration” time (total time the source is active, including silent periods between pings.) To bring 

SURTASS LFA sonar in line with these other systems, the Navy developed a conversion method that 

considers various factors including LFA sonar pings, wave trains, and other classified considerations. As a 

result, the 1,100 hours of annual SURTASS LFA training requested are equivalent to the 592 hours 

authorized under the previous counting method.  

2.3 SURTASS LFA Geographic Scope 

The geographic scope of this application is the western and central North Pacific and eastern Indian 

Oceans (Figure 2-1).

Date(s) and duration of such activity and the specific geographic region where it will occur. 

 

Figure 2-1. The Locations of the 29 Existing Marine Mammal Offshore Biologically Important Areas 

(OBIAs) for SURTASS LFA Sonar (The Names of OBIAs by Number Follows).Requirement 2: Date(s) 

and duration of such activity and the specific geographic region where it will occur. 
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Figure 2-1. Study Area for SURTASS LFA Sonar Systems in the Western and Central North Pacific and Eastern Indian Oceans 
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3  Species and Numbers of Marine Mammals  

 

The Navy conducted an extensive scientific data review to update occurrence and densities of marine 

mammals within the SURTASS LFA Study Area (Figure 2-1). Based on this review, Table 3-1 summarize 

species of marine mammals within the study area likely to be exposed to SURTASS LFA sonar. Some of 

these species are only found seasonally in the SURTASS LFA study area while others occur year-round. 

Detailed biological information for these species is contained in Appendix A (Marine Mammal Species 

Supplemental Information). 

Table 3-1. Species Occurring Within the SURTASS LFA Sonar Study Area 

Marine Mammal Species Scientific Name MMPA Status 

Baleen Whales (Mysticeti)  

Antarctic minke whale Balaenoptera bonaerensis  

Blue whale/Pygmy blue whale Balaenoptera musculus Depleted 

Bryde’s whale Balaenoptera edeni  

Fin whale Balaenoptera physalus Depleted 

Humpback whale 
Western North Pacific DPS 

Megaptera novaeangliae Depleted 

Humpback whale 
Central North Pacific 

Megaptera novaeangliae  

Minke whale Balaenoptera acutorostrata  

North Pacific right whale Eubalaena japonica Depleted 

Omura’s whale Balaenoptera omurai  

Sei whale Balaenoptera borealis Depleted 

Toothed Whales (Odontoceti) 

Sperm Whales (Family Physeteridae [sperm whale] and Family Kogiidae [pygmy and dwarf sperm whale]) 

Sperm whale Physeter macrocephalus Depleted 

Pygmy sperm whale Kogia breviceps  

Dwarf sperm whale Kogia sima  

Dolphins (Family Delphinidae) 

Bottlenose dolphin Tursiops truncatus   

Common dolphin Delphinus delphis  

False killer whale 
Main Hawaiian Islands Insular 
DPS 

Pseudorca crassidens Depleted 

False killer whale Pseudorca crassidens  

Fraser’s dolphin Lagenodelphis hosei  

Killer whale Orcinus orca  

Pygmy killer whale Feresa attenuata  

Risso’s dolphin Grampus griseus  

Melon-headed whale Peponocephala electra  

Northern right whale dolphin Lissodelphis borealis  

Pacific white-sided dolphin Lagenorhynchus obliquidens  

Pantropical spotted dolphin Stenella attenuata  

The species and numbers of marine mammals likely to be found within an activity area. 

 

Requirement 3: The species and numbers of marine mammals likely to be found within an activity area. 
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Marine Mammal Species Scientific Name MMPA Status 

Rough-toothed dolphin Steno bredanensis  

Short-finned pilot whale Globicephala macrorhynchus  

Spinner dolphin Stenella longirostris  

Striped dolphin Stenella coeruleoalba  

Porpoises (Family Phocoenidae) 

Dall’s porpoise (dalli and truei) 
Phocoenoides dalli dalli and 
truei  

 

Beaked Whales (Family Ziphiidae) 

Baird’s beaked whale Berardius bairdii  

Longman's beaked whale Indopacetus pacificus  

Hubbs’ beaked whale Mesoplodon carlshubbsi  

Blainville’s beaked whale Mesoplodon densirostris  

Ginkgo-toothed beaked whale Mesoplodon ginkgodens  

Deraniyagala’s beaked whale Mesoplodon hotaula  

Stejneger’s beaked whale Mesoplodon stejnegeri  

Cuvier’s beaked whale Ziphius cavirostris  

Pinnipeds (Pinnipedia) 

Bearded seal Erignathus barbatus  

Harbor seal Phoca vitulina  

Hawaiian monk seal Neomonachus schauinslandi Depleted 

Northern fur seal Callorhinus ursinus  

Ribbon seal  Histriophoca fasciata  

Spotted seal 
Alaska Bering Sea DPS 

Phoca largha  

DPS= Distinct Population Segment 
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4  Affected Species Status and Distribution 

 

Appendix A provides detailed descriptions of each affected species’ status; habitat and distribution, 

including critical habitat in the Study Area; population trends; and population threats (Table 4-1). 

Table 4-1. Information on Marine Mammals Presented in Appendix A 

Appendix A Section Section Content Description 

Status and Management 
Includes Endangered Species Act (ESA) listing status and stock or Distinct Population 
Segments (DPS) information. If applicable, information on critical habitat and 
recovery goals are described.  

Life History 

Includes a brief description of species associated habitat features. Foraging habitat 
and behaviors are also described. Migratory routes if known are described in this 
section. This section also includes other elements of species’ biology (e.g., diving 
behavior, hearing and vocalization). 

Population Trends Describes population abundance and trends, if data are available. 

Population Threats 
Describes natural and anthropogenic threats. For many marine mammal species, 
threats are similar and are discussed generally. For ESA-listed species, some 
quantitative information may be presented, if available in species’ recovery plans. 

 

 

A description of the status and distribution, including seasonal distribution (when applicable), of the 

affected species or stocks of marine mammals likely to be affected by such activities. 

Figure 4-1. The Worldwide Distinct Population Segments (DPSs) of the Humpback Whale Listed Under 

the ESA. Four DPSs are Listed as Endangered (Arabian Sea, Cape Verde/Northwest Africa, Central 

America, and Western North Pacific), while One DPS (Mexico) is Listed as Threatened and all Other 

10 DPSs not Listed Under the ESA. Image Courtesy of NMFS (2016c).Requirement 4: Description of 

the status, distribution, and seasonal distribution of the affected species or stocks of marine mammals 

likely to be affected by such activities. 
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5 Type of Incidental Take Authorization Requested 

 

The Navy requests regulations and an LOA for the take of marine mammals incidental to proposed 

activities in the SURTASS LFA sonar Study Area for the 7-year period from 12 August 2026 through 11 

August 2033. The term “take,” as defined in Section 3 (16 U.S.C. section 1362 (13)) of the MMPA, means 

“to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine mammal.” 

“Harassment” was further defined in the 1994 amendments to the MMPA, which provided two levels of 

harassment: Level A (potential injury) and Level B (potential behavioral disturbance).  

The National Defense Authorization Act of Fiscal Year 2004 (Public Law 108-136) amended the definition 

of “harassment” as applied to military readiness activities or scientific research activities conducted by 

or on behalf of the federal government, consistent with Section 104(c)(3) (16 U.S.C. section 1374(c)(3) of 

the MMPA). The Fiscal Year 2004 National Defense Authorization Act adopted the definition of “military 

readiness activity” as set forth in the Fiscal Year 2003 National Defense Authorization Act (Public Law 

107-314). Military readiness activities within the SURTASS LFA sonar Study Area are composed of 

training activities, which constitute “training and operations of the Armed Forces that relate to combat” 

and “adequate and realistic testing of military equipment, vehicles, weapons, and sensors for proper 

operation and suitability for combat use.” For military readiness activities, the relevant definition of 

harassment is any act that: 

• Injures or has the significant potential to injure a marine mammal or marine mammal stock in 

the wild (“Level A harassment”); or 

• Disturbs or is likely to disturb a marine mammal or marine mammal stock in the wild by causing 

disruption of natural behavioral patterns including, but not limited to, migration, surfacing, 

nursing, breeding, feeding, or sheltering to a point where such behavioral patterns are 

abandoned or significantly altered (“Level B harassment”) [16 U.S.C. section 1362(18)(B)(i) and 

(ii)]. 

The Action Proponent considered all military readiness activities proposed to occur in the Study Area 

that have the potential to result in the MMPA defined take of marine mammals and determined that the 

only stressor that could result in the incidental taking of marine mammalsis the use of SURTASS LFA 

sonar. 

Acoustic sources have the potential to result in incidental takes of marine mammals by behavioral 

disturbance or injury. The Navy requests no mortality takesdue to  measures it will take to preclude any 

reasonably foreseeable mortality to potentially occurring marine mammals. These measures include: a 

conservative mitigation zone around the transmitting sonar; a suite of mitigation and monitoring 

measures employed during LFA use; the operational parameters of the LFA sonar; and the geographic 

restrictions governing the operation of SURTASS LFA sonar. Throughout the more than 22 years of the 

Navy’s use of SURTASS LFA sonar, no injury or mortality has ever been documented or reported to have 

occurred as a result of LFA sonar transmissions. 

Type of incidental take authorization that is being requested (i.e., takes by harassment only; takes by 

harassment, injury, and/or death) and the method of incidental taking. 

 

Requirement 5: Type of incidental take authorization that is being requested (i.e., takes by harassment 

only; takes by harassment, injury, and/or death) and the method of incidental taking. 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

5-2 
Take Estimates for Marine Mammals 

5.1 Incidental Take Request from LFA Sonar  

A detailed analysis of effects due to marine mammal exposures to LFA sonar in the SURTASS LFA sonar 

Study Area from military readiness activities is in Appendix B (Acoustic Effects Analysis for Marine 

Mammals in the PAC SURTASS LFA Study Area) of this application.  

Table 5-1 summarize the Navy take request for military readiness activities for each species and stock 

annually (based on the maximum number of training activities per 12-month period) and over a seven-

year period. Information regarding the derivation of density and abundance estimates for all species 

considered in this request can be found in the technical report U.S. Navy Marine Species Density 

Database for the Surveillance Towed Array Sensor System (SURTASS) Low Frequency Active (LFA) Sonar 

Systems (U.S. Department of Navy 2024). 

The following incidental take request for SURTASS LFA sonar is based on model-predicted impacts 

without any reductions due to activity-based mitigation. When a marine mammal (and in some 

instances, indicators of marine mammal presence) is sighted within or entering a mitigation zone, 

sound-producing activities are delayed or ceased. Thus, the incidental take request likely over-predicts 

potential impacts near the SURTASS LFA sonar source.  
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Table 5-1. Maximum Annual Species-Specific Training Take Request for SURTASS LFA Sonar 

Species Stock or Population 
Maximum Annual 7-Year Total 

Level B Level A Level B Level A 
ESA-Listed 

Blue whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 1,062 3 7,426 21 

Central North Pacific 13 - 83 - 

Fin whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 5,738 32 40,165 218 

Hawai'i 16 - 111 - 

Humpback whale Western North Pacific stock 
and DPS 1,133 4 7,926 24 

North Pacific right whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 325 2 2,271 11 

Sei whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 2,021 9 14,140 58 

Hawai'i 5 1 30 1 
False killer whale Main Hawaiian Islands Insular 1 - 1 - 

Sperm whale 

Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 37 - 253 - 

North Pacific 225 - 1,569 - 
Hawai'i 15 - 101 - 

Hawaiian monk seal Hawai'i 1 - 7 - 

Ringed seal Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 25 - 165 - 

Steller sea lion Western 1 - 2 - 
Non ESA-Listed 

Antarctic minke whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 48 - 327 - 

Bryde's whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 816 1 5,708 5 

Hawai'i 7 - 41 - 

Humpback whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 3 - 13 - 

CNP stock and HI DPS 13 - 79 - 

Minke whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 3,020 6 21,135 42 

Hawai'i 3 - 15 - 

Omura's whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 217 1 1,513 3 

Bottlenose dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 1,901 - 13,299 - 

Hawai'i Pelagic 32 - 215 - 

Common dolphin Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 1,713 - 11,987 - 

Dall's porpoise Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 3,020 - 21,130 - 

Dwarf sperm whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 719 - 5,025 - 

Hawai'i 151 - 1,056 - 

False killer whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 60 - 420 - 

Hawai'i Pelagic 7 - 49 - 

Fraser's dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 465 - 3,247 - 

Hawai'i 152 - 1,056 - 

Killer whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 173 - 1,206 - 

Hawai'i 1 - 4 - 
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Species Stock or Population 
Maximum Annual 7-Year Total 

Level B Level A Level B Level A 

Melon-headed whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 537 - 3,749 - 

Hawaiian Islands 107 - 749 - 

Northern right whale dolphin Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 10 - 67 - 

Pacific white-sided dolphin North Pacific 49 - 342 - 

Pantropical spotted dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 2,785 - 19,490 - 

Hawai'i Pelagic 233 - 1,626 - 

Pygmy killer whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 318 - 2,214 - 

Hawai'i 32 - 218 - 

Pygmy sperm whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 864 - 6,039 - 

Hawai'i 152 - 1,058 - 

Risso's dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 1,575 - 11,015 - 

Hawai'i 38 - 262 - 

Rough-toothed dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 508 - 3,555 - 

Hawai'i 299 - 2,092 - 

Short-finned pilot whale 
Central and Western Pacific 
and Eastern Indian Oceans ᴺˢᵈ 1,083 - 7,579 - 

Hawai'i 76 - 528 - 

Spinner dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 276 - 1,924 - 

Hawai'i Pelagic 15 - 98 - 

Striped dolphin 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 4,327 - 30,277 - 

Hawai'i Pelagic 200 - 1,393 - 

Baird's beaked whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 64,875 - 454,121 - 

Blainville's beaked whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 61,964 - 433,748 - 

Hawai'i 2,073 - 14,511 - 

Deraniyagala beaked whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 9,448 - 66,130 - 

Ginkgo-toothed beaked whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 30,342 - 212,384 - 

Goose-beaked whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 111,485 - 780,389 - 

Hawai'i 9,185 - 64,291 - 

Hubbs' beaked whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 25,289 - 177,021 - 

Longman's beaked whale 
Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 69,988 - 489,908 - 

Hawai'i 5,017 - 35,116 - 

Stejneger's beaked whale Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 37,258 - 260,803 - 

Bearded seal Beringia 1 - 1 - 
Harbor seal California 1 - 1 - 

Northern fur seal Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 1,296 - 9,067 - 

Ribbon seal Central and Western Pacific and 
Eastern Indian Oceans ᴺˢᵈ 37,650 1 263,550 2 

Spotted seal Alaska Bering DPS 71 - 487 - 
CNP = Central North Pacific; DPS = distinct population segment; HI = Hawaii; Nsd = No stock designation under MMPA. 
version.20250324 
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6  Take Estimates for Marine Mammals 

 

Appendix B of this application summarizes the potential impacts of SURTASS LFA sonar used during 

training activities within the Study Area. These are broken out by species and stock.  

Age, sex, and reproductive condition (if possible), the number of marine mammals (by species) that 

may be taken by each type of taking identified in paragraph (a)(5) of this section, and the number of 

times such takings by each type of taking are likely to occur. 

. 

 

Requirement 5: Type of incidental take authorization that is being requested (i.e., takes by harassment 

only; takes by harassment, injury, and/or death) and the method of incidental taking. 
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7  Anticipated Impact of the Activity 

 

Consideration of negligible impact to the species or stock is required for National Marine Fisheries 

Service (NMFS) to authorize incidental take of marine mammals. An activity has a “negligible impact” on 

a species or stock when the activity cannot be reasonably expected to, and is not reasonably likely to, 

adversely affect the species or stock through effects on annual rates of recruitment or survival. 

This application contains results based on the use of Navy Acoustics Effects Model (NAEMO) for 

SURTASS LFA sonar effects modeling. NAEMO is the standard effects model for all major Navy at-sea 

environmental planning. Previous analysis of SURTASS LFA was done through a different model 

prepared by Marine Acoustics, Inc. The Navy desired to analyze SURTASS LFA sonar consistently using 

the best available science and modeling approach. There are substantial differences in how NAEMO 

processes density, propagation, and other model factors as compared to the previous authorization, for 

which impacts were modeled using the Acoustic Integration Model (AIM). Appendix C (Quantifying 

Acoustic Impacts on Marine Species) contains a list of the significant differences between NAEMO and 

AIM. The full framework for analysis of SURTASS LFA sonar is presented in Appendix B and summarized 

below. 

The Navy has concluded that the proposed SURTASS LFA training activities in the Study Area would 

result in Level B harassment and Level A harassment, as summarized in Section 5.1. Based on best 

available science, the Action Proponents have concluded that exposures of marine mammal species and 

stocks associated to the proposed military readiness activities would result in only short-term effects on 

most individuals exposed and would not affect annual rates of recruitment or survival for the following 

reasons: 

• Most acoustic exposures are within the non-injurious temporary threshold shift (TTS) or 

behavioral effects zones (Level B harassment). Since the potential Level B harassment would not 

involve long-term displacement or disruption of foraging, breeding, or migrations, the Navy does 

not estimate Level B impacts will affect rates of recruitment or survival of associated marine 

mammal species and stocks. Thus, impacts on recruitment or survival are expected to be 

negligible.  

• The estimated Level B takes requested for HF and VHF cetaceans are assumed to be 

conservative because, although SURTASS LFA sonar would be outside of these animals’ best 

hearing range, the behavioral thresholds used during modeling are not frequency-weighted.  

• Permanent impacts (Level A harassment), such as auditory injury (AINJ), would occur in low 

enough numbers such that the continued viability of populations is not threatened. The total 

impacts are not expected to interfere with feeding, reproduction, or other biologically important 

functions such that the continued viability of the population would be threatened. 

• Level B harassment to marine mammals at received levels above 180 dB rms would not occur in 

ocean areas that have been designated as being offshore biologically important areas (OBIAs). 

• Increases in ambient noise levels have the potential to affect marine animals by causing 

masking. However, broadband, continuous low-frequency ambient noise from sources such as 

The anticipated impact of the activity to the species or stocks of marine mammals. 
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commercial shipping noise is more likely to affect marine mammals than narrowband, low duty 

cycle SURTASS LFA sonar. Moreover, bandwidth of the SURTASS LFA sonar transmitted signal is 

limited (approximately 30 Hz), average maximum pulse length 60 seconds, signals do not remain 

at a single frequency for more than 10 seconds, and the system is silent nominally 90-92.5 

percent of the time during an at-sea training activities. With the nominal duty cycle of 7.5-10 

percent, masking by LFA sonar would only occur over a very small temporal scale. Cumulative 

impacts related to the potential for masking would not have a reasonably foreseeable significant 

adverse impact on marine mammals. 

• SURTASS LFA sonar use will not impact marine mammal habitat nor result in loss or modification 

of habitat. 

• Availability of marine mammals for subsistence use will not be adversely impacted. 

• A comprehensive suite of mitigation measures will be implemented to reduce potential marine 

mammal harassment (Section 11). This includes use of Lookouts, the HF/M3 system, and specific 

geographic mitigations for the protection of marine mammals. 

This request for LOAs assumes that short-term non-injurious SELs predicted to cause onset-TTS or 

temporary behavioral disruptions (non-TTS) qualify as Level B harassment. Therefore, this analysis 

overestimates reactions qualifying as harassment under MMPA because there is no established scientific 

correlation between short-term use of sonars and long-term abandonment or significant alteration of 

behavioral patterns in marine mammals. 

7.1 Long-Term Consequences to Species and Stocks 

A sound-producing activity can cause a variety of behavioral reactions in animals ranging from very 

minor and brief, to more severe reactions such as aggression or prolonged flight (Southall et al. 2007). 

The acoustic stimuli can cause a stress reaction (e.g., startle or annoyance); they may act as a cue to an 

animal that has experienced a stress reaction in the past to similar sounds or activities, or that acquired 

a learned behavioral response to the sounds from conspecifics. An animal may choose to deal with these 

stimuli or ignore them based on the severity of the stress response, the animal’s past experience with 

the sound, and the other stimuli that are present in the environment. If an animal chooses to react to 

the acoustic stimuli, then the behavioral responses fall into two categories: alteration of natural 

behavior patterns and avoidance. The specific type and severity of these reactions helps determine the 

costs and ultimate consequences to the individual and population. 

The importance of the disruption and degree of consequence for individual marine mammals often has 

much to do with the frequency, intensity, and duration of the disturbance. Isolated acoustic 

disturbances such as sonar use within the Study Area usually have minimal consequences or no lasting 

effects for marine mammals. Marine mammals regularly cope with occasional disruption of their 

activities caused by predators, adverse weather, and other natural phenomena. It is reasonable to 

assume that they can tolerate occasional or brief disturbances by anthropogenic sound without 

significant consequences. Any long-term implications would depend on the degree of habituation within 

the population. If the marine mammals fail to habituate or become sensitized to disturbance and, as a 

consequence, are excluded from an important area or are subject to stress while at the important area, 

long-term effects could occur to individuals or the population. 

The potential costs to a marine mammal from an involuntary or behavioral response include no 

measurable cost, expended energy reserves, increased stress, reduced social contact, missed 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

7-3 
Anticipated Impact of the Activity 

opportunities to secure resources or mates, displacement, and stranding or severe evasive behavior 

(potentially lead to secondary trauma or death). Animals suffer costs on a daily basis from a host of 

natural situations such as dealing with predator or competitor pressure. If the costs to the animal from 

an acoustic-related activity fall outside of its normal daily variations, then individuals must recover from 

significant costs to avoid long-term consequences. 

The potential long-term consequences from behavioral responses are difficult to discern. Animals 

displaced from their normal habitat due to an avoidance reaction may return over time and resume 

their typical normal behaviors. This is likely to depend upon the severity of the reaction and how often 

the activity is repeated in the area. In areas of repeated and frequent acoustic disturbance, some 

animals may habituate to the new baseline; conversely, species that are more sensitive may not return, 

or return but not resume use of the habitat in the same manner. For example, an animal may return to 

an area to feed but no longer rest in that area. Long-term abandonment or a change in the utilization of 

an area by enough individuals can change the distribution of the population. Frequent disruptions to 

natural behavior patterns may not allow an animal to recover between exposures, which increase the 

probability of causing long-term consequences to individuals. 

Animals that recover quickly and completely are unlikely to suffer reductions in their health or 

reproductive success, or experience changes in habitat utilization. No population-level effects would be 

expected if individual animals do not suffer reductions in their lifetime reproductive success or change 

their habitat utilization. Any long-term consequences to the individual can potentially lead to 

consequences for the population, although population dynamics and abundance play a role in 

determining how many individuals would need to experience long-term consequences before there was 

an effect on the population. Abundant or stable populations that suffer consequences on a few 

individuals may not be affected overall. 

7.2 The Context of Behavioral Disruption and TTS – Biological Significance to Populations 

The exposure estimates calculated by predictive models currently available reliably predict propagation 

of sound and received levels and measure a short-term, immediate response of an individual using 

established criteria. Consequences to populations are much more difficult to predict and empirical 

measurement of population effects from anthropogenic stressors is limited (National Research Council 

2005; King et al. 2015). To predict indirect, long-term, and cumulative effects, the processes must be 

well understood and the underlying data available for models. In response to the National Research 

Council (2005), Office of Naval Research (ONR) founded a working group to formalize the Population 

Consequences of Acoustic Disturbance framework. In addition, Navy-funded efforts and other research 

efforts are underway to try to improve understanding of and the ability to predict how stressors 

ultimately affect marine mammal populations (New et al. 2013a; New et al. 2013b; King et al. 2015; 

Pirotta et al. 2015). With respect to acoustically-induced stress, this includes not only determining how 

and to what degree various types of anthropogenic sound cause stress in marine mammals, but what 

factors can mitigate those responses. Factors potentially affecting an animal’s response to a stressor 

include the mammal’s life history stage, sex, age, reproductive status, overall physiological and 

behavioral plasticity, and whether they are naïve or experienced with the sound [e.g., prior experience 

with a stressor may result in a reduced response due to habituation (St. Aubin and Dierauf 2001; 

Finneran and Branstetter 2013)]. Because there are many unknowns regarding the occurrence of 

acoustically-induced stress responses in marine mammals, the Navy assumes in its effect analysis that 

any physiological response (e.g., hearing loss or injury) or significant behavioral response is also 
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associated with a stress response. The long-term goal is to improve the understanding of how effects of 

marine sound on marine mammals transfer between behavior and life functions and between life 

functions and vital rates. This understanding facilitates assessment of the population level effects of 

anthropogenic sound on marine mammals. This field and development of a state-space model is 

ongoing. 

Under the MMPA, NMFS must find that the incidental taking of marine mammals will have a negligible 

impact on a species or stock in order to authorize the incidental take. By definition, an activity has a 

“negligible impact” on a species or stock when ‘‘an impact resulting from the specified activity that 

cannot be reasonably expected to, and is not reasonably likely to, adversely affect the species or stock 

through impacts on annual rates of recruitment or survival’’ (50 Code of Federal Regulations (CFR) 

216.103). Based on each species’ life history information (Appendix A), expected beahvioral patterns in 

the Study Area, and the application of robust mitigation measures proposed in Section 11, SURTASS LFA 

training activities are anticipated to have a negligible impact on marine mammal populations within the 

Study Area. 
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8  Anticipated Impacts on Subsistence Uses 

 

Potential marine mammal impacts resulting from the Proposed Action are limited to individuals located 

in the Study Area and where no subsistence requirements exist. Therefore, no impacts on the availability 

of species or stocks for subsistence use are considered. 

 

The anticipated impact of the activity on the availability of the species or stocks of marine mammals 

for subsistence uses. 
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9  Anticipated Impacts on Habitat 

 

Activity components with the potential to impact marine mammal habitat as a result of the Proposed 

Action include: (1) changes in water quality, (2) the introduction of sound into the water column, and (3) 

temporary changes to prey distribution and abundance. Each of these components was considered in 

the SURTASS LFA Draft SEIS/OEIS and was determined to have no impact on marine mammal habitat. A 

summary of the conclusions are included below. 

Two NMFS-managed marine mammal species have designated critical habitat in the Study Area: 

Hawaiian monk seal and Main Hawaiian Islands insular false killer whale. After an assessment of the 

potential impacts of military readiness activities on marine mammal critical habitat in the Study Area, 

the Navy has determined that SURTASS LFA sonar, physical disturbances and strikes, entanglement, and 

indirect stressors would have no effect on the essential features of:  

Hawaiian monk seal critical habitat: (1) adjacent terrestrial and aquatic areas with characteristics 

preferred by monk seals for pupping and nursing; (2) shallow, sheltered aquatic areas adjacent to 

coastal locations preferred by monk seals for pupping and nursing; (3) marine areas from 0 to 500 m in 

depth preferred by juvenile and adult monk seals for foraging; (4) areas with low levels of anthropogenic 

disturbance; (5) marine areas with adequate prey quantity and quality; and (6) significant areas used by 

monk seals for hauling out, resting, or molting (NOAA 2015). 

Main Hawaiian Islands insular false killer whale critical habitat: (1) adequate space for movement and 

use within shelf and slope habitat, (2) prey species of sufficient quantity, quality, and availability to 

support individual growth, reproduction, and development, as well as overall population growth, (3) 

waters free of pollutants of a type and amount harmful to main Hawaiian Islands insular false killer 

whales, and (4) sound levels that would not significantly impair false killer whales' use or occupancy 

(NOAA 2018). 

9.1 Water Quality 

Equipment used by the Navy within the Study Area, including ships are considered potential sources of 

by-products. All equipment is properly maintained in accordance with applicable Navy or legal 

requirements. All such operating equipment meets federal water quality standards, where applicable. 

9.2 Sound in the Water Column 

Various activities and events, both natural and anthropogenic, above and below the water’s surface 

contribute to oceanic ambient or background noise. Anthropogenic noise in the area from non-Navy 

sources includes commercial shipping and recreational boats, and in-water explosives from commercial 

fishing use of explosive seal deterrents (Rice et al. 2017; Kerr 2018; Simonis et al. 2020; Wiggins et al. 

2021; Krumpel 2023). Low frequency (15–30 Hz) ambient noise peaks during fall and winter are related 

to seasonal increased in fin whale calls (Rice et al. 2017). Use of SURTASS LFA sonar systems result in no 

physical alterations to the marine environment other than the addition of sound energy to the oceanic 

ambient noise environment, which may have some impact on marine mammals. Anthropogenic noise 

The anticipated impact of the activity upon the habitat of the marine mammal populations and the 

likelihood of restoration of the affected habitat. 
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sources that are most likely to have contributed to increases in the ambient acoustic environment in the 

water column are commercial shipping, offshore oil and gas exploration and drilling, and naval and other 

uses of sonar (Hildebrand 2005; Hildebrand 2009; Miksis-Olds et al. 2013; Miksis-Olds and Nichols 2016; 

Duarte et al. 2021; Jalkanen et al. 2022; Possenti et al. 2024). 

There are regional differences in anthropogenic sound. For instance, within the SURTASS LFA sonar 

Study Area, Jalkanen et al. (2022) documented regional increases in low frequency commercial shipping 

noise in locations including the South China Sea and Sea of Japan. The impact of both anthropogenic and 

natural sound within the ocean is also dependent on the frequency band of concern (Hildebrand 2009). 

In general, a significant part of commercial shipping noise is centered between 10-1,000 Hz (Possenti et 

al. 2024). Figure 9-1 highlights the relationships between anthropogenic and ambient ocean sound and 

various marine species. 

SURTASS LFA sonar would annually input a low percentage of the total anthropogenic acoustic energy 

into the marine environment. A maximum of four T-AGOS ships would be present in the Study Area, 

which presents a negligible increase in overall vessel traffic and the vessel noise associated with that 

many crafts. Sounds produced by SURTASS LFA sonar would likely be widely dispersed throughout the 

Study Area; any noise would be temporary and the affected area would be expected to return to the 

original state when these activities cease. 

9.3 Marine Protected Areas 

Many habitats in the marine environment are protected for a variety of reasons but typically, habitats 

are designated to conserve and manage natural and cultural resources due to intrinsic ecological value, 

biological importance to specific marine species or taxa, management of fisheries, and cultural or 

historic significance. Protected marine habitats have defined boundaries and are typically enabled under 

some Federal, State, or international legal authority. Two types of marine habitats are protected under 

U.S. legislation or Presidential Exectuive Order (EO). These include critical habitat designated under the 

ESA and marine protected areas designated under the National Marine Sanctuaries Act and EO 13158. 

The Study Area overlaps with the Hawaiian Islands Humpback Whale National Marine Sanctuary (NMS), 

Papahanamaukuakea NMS, and a portion of the proposed Pacific Islands Heritage NMS (Wake Atoll, 

Johnson Atoll, and part of the Kingman Reef and Palmyra Atoll).  
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Figure 9-1. Sources and Animal Receivers of Sound in the Ocean Soundscape 

(A) Stommel diagram showing spatial extent and duration of selected events (rounded squares). Events 
reflect the spatial and temporal period over which signals or bouts of signals typically occur.   

(B) Approximate sound production and hearing ranges of marine taxa and frequency ranges of selected 
anthropogenic sound sources. The Navy blue box shows where SURTASS LFA would overlap with hearing 
and sound production ranges for marine species. (Source: Duarte et al. 2021). 
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9.4 Prey Distribution and Abundance 

Prey species of marine mammals include fishes and marine invertebrates. SURTASS LFA sonar may 

impact fishes, but would not have any effect on marine invertebrates. If fish are exposed to SURTASS 

LFA sonar, they may show no response at all or may have a behavioral reaction. Studies of fish have 

identified the following basic behavioral reactions to sound: alteration of natural behaviors (e.g., startle 

or alarm) and avoidance (McCauley et al. 2000; Cox et al. 2018). Fish must be able to detect a sound 

above its hearing threshold and above the ambient sound level before a behavioral reaction can 

potentially occur. Because most fish species can hear low-frequency sounds (Popper 2003), they would 

be expected to be able to hear the low-frequency sonar associated with the Proposed Action. There is 

the potential for minor, temporary changes in behavior among fish, including increased swimming rate, 

avoidance of the sound source, or changes in orientation to the sound source. If behavioral effects were 

to occur, they would be localized and infrequent due to the transient nature of the vessels transmitting 

LFA sonar associated with the Proposed Action, and reactions would only last a few seconds or minutes. 

Long-term consequences for fish populations are not expected based on the minor nature and short 

duration of the behavioral effects; and the low level and short duration of potential exposure to 

SURTASS LFA sonar. 

 

 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

10-1 
Anticipated Effects of Habitat Impacts on Marine Mammals 

10  Anticipated Effects of Habitat Impacts on Marine Mammals 

 

The Proposed Action is not expected to have any habitat-related effects that could cause significant or 

long-term consequences for individual marine mammals or their populations. Based on the discussions 

in Section 9 and implementation of mitigation measures detailed in Section 11, there would be no 

impacts on marine mammals resulting from loss or modification of marine mammal habitat.  

 

The anticipated impact of the loss or modification of the habitat on the marine mammal populations 

involved. 
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11  Mitigation Measures to Protect Marine Mammals and Their 
Habitat 

11.1 Introduction 

This section summarizes the mitigation the Navy will implement under the Proposed Action. The terms 

“mitigation” and “mitigation measures” mean actions taken to completely avoid, partially reduce, or 

minimize the potential for a stressor to impact a resource. Mitigation included in this section is designed 

to ensure that the Proposed Action has a negligible impact on marine mammal species and stocks, and 

effects the least practicable adverse impact on marine mammal species or stocks and their habitat (as 

required under the MMPA). The Navy analyzed potential mitigation measures individually and then 

collectively as a holistic mitigation package to determine if mitigation would meet the appropriate 

balance between being environmentally beneficial and practical to implement. A complete discussion of 

the mitigation assessment and development processes can be found in Section 4 (Mitigation) of the 

SURTASS LFA Draft SEIS/OEIS.  

The objective of the mitigation measures for SURTASS LFA sonar’s training and testing activities is the 

reduction or avoidance of potential effects to marine mammals. This mitigation objective is met by 

ensuring that the activities under the Proposed Action: 

• Do not transmit SURTASS LFA sonar such that received levels greater than or equal to 180 dB re 

1 µPa (rms) (sound pressure level [SPL]) occur in coastal waters within 12 NM (22 km) of 

emergent land; 

• Do not transmit SURTASS LFA sonar such that received levels greater than or equal to 180 dB re 

1 µPa (rms) (SPL) occur within 0.54 NM (1 km) of any OBIA boundary during biologically 

important seasons; 

• Use no more than 25 percent of the authorized amount of SURTASS LFA sonar for training and 

testing activities within 10 NM (18.5 km) of any single OBIA during any year, unless national 

security presents a requirement that dictates otherwise; and, 

• Minimize exposure of marine mammals to received levels of SURTASS LFA sonar transmissions 

by monitoring for their presence and delaying/suspending LFA sonar transmissions when one of 

these animals enters the 2,000 yd (1.8 km) LFA mitigation zone. 

In addition, the Navy implements a three-part monitoring protocol that is highly effective at detecting 

marine mammals, with detection resulting in the suspension or delay of LFA sonar transmissions. The 

combination of visual, passive acoustic, and active acoustic (HF/M3) monitoring results in near 100 

percent detection probability for a medium-sized (approximately 33 ft [10 m]) marine mammal 

swimming towards the system ((Ellison and Stein 1999), updated 2001). The HF/M3 system substantially 

increases the probability of detecting a medium- to large-sized marine mammal within 1.1 to 1.3 NM 

(2 to 2.5 km) where AINJ, TTS, and some more severe forms of behavioral harassment are predicted to 

occur.  

Availability and feasibility (economic and technological) of equipment, methods, and manner of 

conducting such activity or other means of effecting the least practicable adverse impact upon the 

affected species or stocks, their habitat, and on their availability for subsistence uses, paying particular 

attention to rookeries, mating grounds, and areas of similar significance. 
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11.2 Personnel Training 

Underway surface ships operated by or for the Navy have personnel assigned to stand watch at all times 

(day and night) for safety of navigation, collision avoidance, range clearance, and man-overboard 

precautions. Personnel on underway small boats (e.g., crewmembers responsible for navigation) fulfill 

similar watch standing responsibilities to those positioned on surface ships. To qualify to stand watch as 

a Lookout, personnel undertake a training program that includes computer-based training, on-the-job 

instruction, and a formal qualification program. Lookouts are trained in accordance with the U.S. Navy 

Lookout Training Handbook or equivalent to use correct scanning procedures while monitoring assigned 

sectors, to estimate the relative bearing, range, position angle, and target angle of sighted objects, and 

to rapidly communicate accurate sighting reports. The U.S. Navy Lookout Training Handbook was 

updated in 2022 to include a more robust chapter on environmental compliance, mitigation, and marine 

species observation tools and techniques (NAVEDTRA 12968-E). Environmental awareness and 

education training is also provided to personnel through the Afloat Environmental Compliance Training 

program (described below) or equivalent. Training is designed to help personnel gain an understanding 

of their personal environmental compliance roles and responsibilities (including mitigation 

implementation). Upon reporting aboard and annually thereafter, appointed personnel must complete 

training identified in their career path training plan. 

• Introduction to Afloat Environmental Compliance. Developed in 2014, the introduction module 

provides information on at-sea environmental laws, regulations, and compliance roles. 

• Marine Species Awareness Training. This module was developed by civilian marine biologists 

employed by the Navy and was reviewed and approved by NMFS. It provides information on 

marine species sighting cues, visual observation tools and techniques, and sighting notification 

procedures. It is a video-based complement to the U.S. Navy Lookout Training Handbook or 

equivalent. Since 2007, this module has been required for commanding officers, executive 

officers, equivalent civilian personnel, and personnel who will stand watch as a Lookout. 

In addition, the Navy will continue annual training of the military crews stationed aboard SURTASS LFA 

sonar vessels to augment their sonar detection capabilities. Senior marine acousticians and a senior 

marine biologist conduct passive acoustic training of the military crews to increase their ability as sonar 

operators to distinguish biological sounds from those of mission-directed sounds. 

11.3 Reporting 

As needed, the Action Proponents will follow established internal communication methods directed by 

Office of Chief of Naval Operations Instruction 3100.6 (series) if reportable incidents applicable to their 

activities are observed. Further, the Action Proponents will:  

• Notify NMFS immediately (or as soon as operational security considerations allow) if a vessel 

strike, injury, or mortality of a marine mammal occurs that is (or may be) attributable to 

activities conducted under the Proposed Action.  

• Comply with the communication protocol for incidents involving marine mammals under 

NMFS’s jurisdiction as outlined in the Notification and Reporting Plan.  
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11.4 Monitoring for SURTASS LFA Sonar 

11.4.1 Visual Monitoring 

Visual observations have a primary objective of reducing overlap of individual marine mammals in real 

time with stressors that have the potential to cause injury or mortality. Observations for “indicator 

species” are also conducted to offer an additional layer of protection for marine mammals. For 

mitigation purposes, the term “floating vegetation” refers specifically to floating concentrations of 

detached kelp paddies and floating vegetation. For mitigation purposes, the term “floating vegetation” 

refers specifically to floating concentrations of detached kelp paddies or other floating vegetation.  

Visual observations will be conducted by trained Lookouts. Some events may have additional personnel 

(beyond the minimum number of required Lookouts) who are already standing watch in or on the 

platform conducting the event or additional participating platforms and would have eyes on the water 

for all or part of an event. For example, Bridge Watch Teams on underway surface ships typically include 

numerous personnel on the bridge, bridge wings, and aft deck. These additional personnel will serve as 

members of the “Lookout Team.” While performing their primary duties, the Lookout Team will perform 

ad hoc visual observations before, during, or after events as a secondary task when doing so is 

compatible with, and does not compromise, safety and primary duty performance. 

Visual monitoring will include daytime observations of the sea surface for the presence of marine 

mammals from the bridge of SURTASS LFA sonar vessels. Daytime is defined as 30 minutes before 

sunrise until 30 minutes after sunset. Visual monitoring will begin 30 minutes before sunrise or 

30 minutes before SURTASS LFA sonar begins to transmit and continue until 30 minutes after sunset or 

until the SURTASS LFA sonar transmissions cease. Observations will be made by ship personnel trained 

in detecting and identifying marine mammals from the ship’s bridge using standard binoculars (7x) and 

the naked eye.  

Visual observers will maintain a watch for marine mammals at the sea surface and log all detections of 

marine mammals during SURTASS LFA sonar transmissions. The number, identification, bearing, and 

range of observed marine mammals will be recorded; marine mammals will be identified to the lowest 

taxonomic level possible. If a potentially affected marine mammal is sighted within the LFA mitigation 

zone, SURTASS LFA sonar transmissions will be immediately delayed or suspended. Similarly, if a marine 

mammal is sighted outside the LFA mitigation zone, the bridge officer will notify the senior military 

member-in-charge of the estimated range and bearing of the observed marine mammal. The HF/M3 

sonar operator will then verify or determine the range and projected track of the detected marine 

mammal. If the sonar operator determines the marine mammal will pass into the LFA mitigation zone, 

SURTASS LFA sonar transmissions will be immediately delayed or suspened when the marine mammal 

entered the LFA mitigation zone.  

The visual observer will continue visual observations until the marine mammal is no longer observed. 

SURTASS LFA sonar transmissions would commence or resume 15 minutes after there is no further 

detection of marine mammals within the LFA mitigation zone by visual, active acoustic (HF/M3 sonar), 

or passive acoustic mitigation. 

11.4.2 Passive Acoustic Mitigation 

Passive acoustic monitoring will be conducted using the SURTASS towed horizontal line array to detect 

vocalizing marine mammals as an indicator of their presence. If a detected sound is estimated to be 

from a vocalizing marine mammal, the sonar technician will notify the senior military member-in-charge, 
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who would alert the HF/M3 sonar operator and visual observers (during daylight). Delay or suspension of 

SURTASS LFA sonar transmissions will be ordered when the HF/M3 sonar and/or visual observers verify 

the presence of a marine mammal within the LFA mitigation zone. Passive acoustic sonar technicians are 

trained to identify detected vocalizations to marine mammal species whenever possible. Passive 

acoustic monitoring will begin 30 minutes prior to the first LFA sonar transmission, continue throughout 

all LFA sonar transmissions, and cease 15 minutes after LFA sonar transmissions have concluded. 

11.4.3 Active Acoustic (HF/M3) Mitigation   

Active acoustic mitigation uses the HF/M3 sonar to detect, locate, and track marine mammals passing 

close enough to the SURTASS LFA sonar array to enter the LFA mitigation zone. HF/M3 sonar monitoring 

will begin 30 minutes before the first SURTASS LFA sonar transmission is scheduled to commence and 

continue until 15 minutes after LFA sonar transmissions are terminated.  

If a marine mammal is detected during HF/M3 monitoring within the LFA mitigation zone, the sonar 

operator would notify the senior military member-in-charge, who would order the immediate delay or 

suspension of LFA sonar transmissions. Likewise, if HF/M3 monitoring were to detect a possible marine 

mammal, the sonar operator would determine the range and projected track of the marine mammal to 

notify the senior military member-in-charge a detected animal would pass within the LFA mitigation 

zone. The senior military member-in-charge will notify the bridge and passive sonar operator of the 

potential presence of a marine animal projected to enter the mitigation zone. The senior military 

member-in-charge would order the delay or suspension of LFA sonar transmissions only when the 

marine mammal enters the LFA mitigation zone. SURTASS LFA sonar transmissions would commence or 

resume 15 minutes after there are no further detections of a marine mammal within the LFA mitigation 

zone. 

Effectiveness of the HF/M3 sonar system as a mitigation tool to detect marine mammals has been 

described in the Navy’s 2001 Final Overseas Environmental Impact Statement/Environmental Impact 

Statement (OEIS/EIS) (Section 2 and Section 4) for SURTASS LFA sonar (DoN 2001) in addition to the 

technical report by Ellison and Stein (1999). To summarize the effectiveness of the HF/M3 sonar system, 

the Navy’s testing and analysis of the HF/M3 sonar system’s capabilities indicated the system: 

• Substantially increased probability of detecting marine mammals within the LFA mitigation zone. 

• Provides a superior mitigation capability, especially for medium- to large-sized marine mammals 

to a distance of 1.1-1.3 NM (2-2.5 km) from the system. 

• Would result in detections of a marine mammal before it even entered the LFA mitigation 

zone—based on the scan rate of the HF/M3 sonar system, most animals would receive at least 

eight pings from the sonar (i.e., eight sonar returns or detections) before entering the LFA 

mitigation zone; 

• Based on scan rate, probability of any marine mammal being detected prior to entering the LFA 

mitigation zone approaches 100 percent (Ellison and Stein 1999). 

• The probability of HF/M3 sonar system detecting a medium- to large-sized (approximetely 33-

98 ft [10-30 m]) marine mammal (humpback to blue whale) swimming towards the system in 

the LFA mitigation zone with only one HF/M3 ping would be near 100 percent (Ellison and Stein 

1999). 
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• For small (approximately 8 ft (2.5 m]) marine mammals such as a dolphin, detection probability 

is 55 percent from one HF/M3 ping when the sonar is located at a distance of 2,625 to 3,051 ft 

(800 to 930 m) from the marine mammal, while detection probability increases to 90 percent for 

four HF/M3 pings. 

• May result in higher detection probabilities in a typical at-sea operating environment—during 

HF/M3 testing, analysts noted that in expected at-sea conditions of reduced clutter interference 

in the open ocean and small marine mammals traveling in their typical group configurations (i.e., 

in pods), the detection rate would be higher (Ellison and Stein 1999). Also, we note that the 

underwater conditions during which the HF/M3 data on detection distances were collected 

were extremely challenging (i.e., sea state and weather conditions). 

The information on the HF/M3 sonar system remains valid and is incorporated herein by reference. 

Qualitative and quantitative assessments of the HF/M3 system’s ability to detect marine mammals of 

various sizes were verified by 170 hours of at-sea testing (Ellison and Stein 1999). 

11.5 Activity-Based Mitigation Measures 

11.5.1 Manned Surface Vessel Mitigation 

Manned surface vessel mitigation will be implemented to the maximum extent practical based on the 

prevailing circumstances, including consideration of safety of vessels, towing platforms, and crews, as 

well as maneuverability restrictions. Mitigation will not be implemented (1) when marine mammals 

(e.g., dolphins) are determined to be intentionally swimming at the bow, alongside the vessel or vehicle, 

or directly behind the vessel or vehicle (e.g., to bow-ride or wake-ride), (2) when the vessel’s safety is 

threatened, and (3) when impractical based on mission requirements (e.g., restricted ability to 

maneuver during towing activities). 

Immediately prior to getting underway and while underway, the Lookouts will observe for marine 

mammals. While underway the manned surface vessels will maneuver themselves (which may include 

reducing speed) to maintain a mitigation zone of 500 yd around observed whales and 200 yd around all 

other marine mammals (except bow- or wake-riding dolphins), providing it is safe to do so. No further 

action is necessary if a non-whale marine mammal continues to close after the vessel has made one 

course and/or speed change. Vessels shall maneuver to avoid sea turtles, provided it is safe to do so. 

Pedestal-mounted 'Big Eye' (20 x 110) binoculars (if installed) shall be used to assist in the detection of 

marine mammals and sea turtles in the vicinity of the vessel. If the presence of marine mammals is 

detected acoustically, Lookouts posted on the vessel shall increase the vigilance of their visual 

observation. 

11.5.2 SURTASS LFA Mitigation Zone 

The Navy has established a single, fixed mitigation zone of 2,000 yd (1.83 km). At 2,000 yd (1.83 km), 

modeling shows that the sound field would be about 174.75 dB. This very slight sound field difference 

would not be perceptible to a marine mammal. Establishing a single, fixed mitigation zone for SURTASS 

LFA sonar training and testing activities standardizes and thus simplifies implementation of this 

monitoring requirement, including a buffer zone, using standard Navy metrics (yards not meters), while 

continuing to ensure protection to marine mammals in all acoustic environments, even in the rare event 

of a strong acoustic duct in which the volume of water ensonified to 180 dB could be somewhat greater 

than 0.54 NM (1 km) (DoN 2001). With the mitigation zone of 2,000 yd (1.83 km), there is limited 

potential for marine mammals to be exposed to received levels greater than 180 dB rms. 
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11.5.3 Ramp-up of High Frequency Marine Mammal Monitoring (HF/M3) Sonar   

A ramp-up procedure for the HF/M3 sonar system will be implemented to ensure that no inadvertent 

exposures of marine mammals to received levels greater than or equal to 180 dB re 1 µPa (rms) would 

occur if an animal were to occur in close proximity to the HF/M3 sonar system. Prior to full-power use, 

the HF/M3 sonar power level will be ramped up over a period of no less than 5 minutes from a SL of 180 

dB re 1 µPa at 1 m (rms) (SPL) in 10 dB increments until full power (if required) is attained. This ramp-up 

procedure will be implemented at least 30 minutes prior to any SURTASS LFA sonar transmissions, prior 

to any sonar calibrations or testing that are not part of the regularly planned transmissions, and any 

time after the HF/M3 sonar has been powered down for more than two minutes. The HF/M3 active 

sonar system’s SPL may not increase once a marine mammal is detected. The ramp-up may resume once 

marine mammals are no longer detected. 

11.5.4 SURTASS LFA Sonar Suspension/Delay 

During training activities, delay of initial SURTASS LFA sonar transmissions or suspension of ongoing 

transmission will occur if the Navy detects a marine mammal entering or within the LFA sonar mitigation 

zone (i.e., the 180 dB re 1 µPa isopleth). Suspension or delay of SURTASS LFA sonar transmissions will 

occur if a marine mammal is detected by any of the mitigation methods: visual, passive acoustic, or 

active acoustic monitoring. During the delay/suspension, active acoustic, visual, and passive acoustic 

monitoring for marine mammals would continue. Transmissions would be allowed to 

commence/resume no sooner than 15 minutes after all marine mammals are no longer detected within 

the SURTASS LFA sonar mitigation zone and no further detections of marine mammals by visual, passive 

acoustic, and active acoustic monitoring have occurred within the mitigation zone. 

11.6 Geographic Mitigations 

The Navy intends to continue applying the following geographic restrictions during training activities 

using SURTASS LFA sonar. Geographic mitigations application to marine mammals include the use of a 

coastal standoff distance and designation of OBIAs.  

11.6.1 Coastal Standoff Distance 

The coastal standoff range (CSR) refers to the distance of 12 NM (22 km) from any emergent land 

wherein the sound field generated by SURTASS LFA sonar during training activities would not exceed 

180 dB re 1 μPa (rms) (SPL). Since many areas of biological importance to marine mammals occur in 

coastal waters, the Navy established the policy of the CSR to lower the risk to many marine mammals 

which aggregate in coastal waters. In a review of existing and proposed marine protected areas, 

approximately 80 percent were found to be located in the CSR. Coastal waters are heavily used 

seasonally for biologically important behaviors such as calving, foraging, and migrating. In addition to 

the CSR, SURTASS LFA sonar training activities would not occur within the territorial seas of foreign 

nations. 

11.6.2 Offshore Biologically Important Areas (OBIAs) 

Given the unique transmission characteristics of SURTASS LFA sonar and recognizing that certain areas 

of biological importance lie outside of the CSR (i.e., 12 NM [22 km] from any emergent land) for 

SURTASS LFA sonar, Navy and NMFS developed the concept of marine mammal OBIAs for SURTASS LFA 

sonar. OBIAs for SURTASS LFA sonar are not intended to apply to any other Navy activities and were 

established solely as a mitigation measure to reduce incidental harassment of marine mammals 
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associated with the use of SURTASS LFA sonar (NOAA 2012). OBIAs only pertain to marine mammals 

since the potential for impacts to other protected marine species (such as sea turtles or marine fishes) 

from exposure to SURTASS LFA sonar transmissions would be low to moderate, necessitating no 

additional preventative measures for these taxa beyond those already established for SURTASS LFA 

sonar. Additional information about the marine areas reviewed by the Navy and NMFS as possible OBIAs 

and the status of the OBIA designation process may be found in Appendix F (Marine Mammal OBIA 

Analysis) of the Draft SEIS/OEIS. 

OBIAs were designated for specific marine mammals and are only active during the specific time of year 

when biologically significant activities are potentially being carried out within that area. NMFS required 

an additional 0.54 NM (1 km) buffer zone be implemented around the OBIA boundary. Thus, during the 

effective period for each OBIA, the sound field generated by SURTASS LFA sonar cannot exceed received 

levels of 180 dB re 1 µPa (rms) (SPL) at a distance of 0.54 NM (1 km) of an OBIA boundary. Although it is 

difficult to compare SPL and SEL based metrics since SEL accumulates with increasing exposure time, 

autitory injury thresholds are well above 180 dB even without considering frequency weighting of the 

received sound levels, except for VHF cetaceans. However, VHF cetaceans do not hear well at the low 

frequencies associated with SURTASS LFA, so it is expected that the received level at these frequencies 

would be greatly reduced. Using 180 dB re 1 μPa (rms) (SPL) as the threshold for received sound in 

OBIAs should protect all marine mammal functional hearing groups from receiving injurious effects (i.e., 

AINJ) from SURTASS LFA transmissions.  

No more than 25 percent of the authorized amount (i.e., no more than 275 hours in a given year) of 

SURTASS LFA sonar will be used for training activities within 10 NM (18.5 km) of any single OBIA during 

any year unless the following condition is met: should national security present a requirement to 

conduct more than 25 percent of the authorized hours of SURTASS LFA sonar within 10 NM (18.5 km) of 

any single OBIA during any year, naval units would obtain permission from the appropriate designated 

Command authority prior to commencement of the activity. The Navy will provide NMFS with 

notification as soon as is practicable and include the information (e.g., sonar hours in exceedance of 25 

percent) in its annual activity reports submitted to NMFS. 

Designated OBIAs in the Study Area are shown in Table 11-1 and Figure 11-1.  
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Table 11-1. Designated OBIAs in the Study Area 

OBIA 
Number 

Name of OBIA Location/Water Body 
Relevant Low-
Frequency Marine 
Mammal Species 

Effective Period 

26 Main Hawaiian Islands Central North Pacific 
Ocean 

HBW November to 
April 

27 Northwestern Hawaiian Islands Central North Pacific 
Ocean 

HBW December to 
April 

28 Marianas Islands Western North Pacific 
Ocean 

HBW February to 
April 

29 Ryukyu-Philippines Western North Pacific 
Ocean 

HBW January to April 

30 Ogasawara—Sperm Whale Western North Pacific 
Ocean 

Sperm whale June to 
September 

31 Ogasawara-Kazin—Humpback 
Whale 

Western North Pacific 
Ocean 

HBW December to 
May 

32 Honshu Western North Pacific 
Ocean 

Gray whale January to May 

33 Southeast Kamchatka Western North Pacific 
Ocean 

HBW, fin, gray 
(Western North 
Pacific), and right 
whales (North 
Pacific) 

June to 
September 

34 Gulf of Thailand Eastern Indian Ocean Bryde’s whale April to 
November 

351 Western Australia—Blue 
Whale 

Eastern Indian Ocean Blue (pygmy) whale  May to 
November 

36 Western Australia—Humpback 
Whale 

Eastern Indian Ocean HBW May to 
December 

37 Southern Bali Eastern Indian Ocean Bryde’s, sei, HBW, 
Omura’s, and sperm 
whales 

October to 
November 

38 Swatch-of-No-Ground (SoNG) Northern Bay of 
Bengal 

Bryde’s whale Year-round 

39 Sri Lanka Eastern Indian Ocean Blue (pygmy) and 
sperm whales 

October to 
April 

40  Maldives Archipelago Central Indian Ocean Blue (pygmy), HBW, 
Bryde’s, and sperm 
whales 

October to May 

41 Northeast Arabian Sea  Arabian Sea HBW (Arabian Sea), 
blue, and Bryde’s 
whales 

Year-round 

42 South of Java Island  East Indian Ocean Blue (pygmy) whale October to 
November 

43 South of Lombok and 
Sumbawa Islands 

East Indian Ocean Blue (pygmy) whale October to 
November 

1 Existing OBIA #35 (Western Australia—Blue Whale) was expanded to include entirety of Eastern Indian Ocean 
Blue Whale Migratory Route. 
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Figure 11-1. Existing and Proposed OBIAs in the Study Area 
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11.7 Summary of Mitigation Measures for SURTASS LFA Sonar Use 

Table 11-2 summarizes the Navy’s planned mitigations for SURTASS LFA sonar. 

Table 11-2. Summary of SURTASS LFA Sonar Mitigations 

Mitigation Measure Criteria Actions 

Personnel Training 

Civilian Crew Training Annually 
MSAT training for civilian marine 
mammal observers 

Military Crew Training Annually 
In person sonar detection 
training for military crew  

Activity-Based Mitigation Measures 

Manned Surface Vessel 
Mitigation 

 Maintain mitigation zone of 500 yd. around 
observed whales and 200 yd. around all other 
marine mammals (except bow- or wake-riding 
dolphins). 

When underway 

Mitigation Zone 
180 dB re 1 µPa isopleth area around LFA sonar – 
applied universally as a 2,000 yd. zone around the 
system 

While LFA sonar in use; observe 
for marine mammals 

Ramp-up of High Frequency 
Marine Mammal 
Monitoring (HF/M3) Sonar 

Prior to full-power use, HF/M3 sonar power level 
ramped up over no less than 5 minutes from 
source level of 180 dB re 1 µPa at 1 m (rms) 
sound pressure level in 10 dB increments until full 
power; implemented 30 minutes prior to LFA 
sonar use; any time after HF/M3 powered down 
more than 2 minutes. 

Prior to LFA sonar use, during use 

LFA Sonar 
Suspension/Delay 

Delay/suspend if marine animal within LFA sonar 
mitigation zone (i.e., the 180 dB re 1 µPa 
isopleth); occurs if marine mammal detected by 
visual, passive acoustic, or active acoustic 
monitoring; commence/resume no sooner than 
15 minutes after all marine mammals no longer 
detected. 

While LFA sonar in use; observe 
for marine mammals 

Monitoring for SURTASS LFA 

Visual mitigation 

Daytime visual marine mammal detection within 
mitigation zone; 30 minutes before sunrise/30 
minutes after sunset or 30 minutes before LFA 
sonar use and 30 minutes after transmissions 
cease 

While LFA sonar in use; observe 
for marine mammals 

Passive Acoustic Mitigation Passive acoustic marine mammal detection 

Notify military member-in-
charge (suspend LFA sonar if 
visual or HF/M3 also detect 
marine mammal within 
mitigation zone) 

Active Acoustic Mitigation 

HF/M3 sonar to detect marine mammals 
entering/within mitigation zone; start 30 minutes 
before LFA sonar and 15 minutes after 
transmissions cease 

Notify military member-in-
charge (suspend LFA sonar if 
mammal within mitigation zone) 
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Mitigation Measure Criteria Actions 

Geographic Mitigations 

Coastal Standoff Distance 
12 NM (22 km) from coastline; sound field less 
than 180 dB received level 

Delay/suspend LFA sonar 
transmissions if sound field 
criterion exceeded 

Offshore Biologically 
Important Areas (OBIA) 

Seasonal depending on location; Sound field less 
than 180 dB received level. Cannot use more than 
25 percent of training hours near an individual 
OBIA in a given year. 

Delay/suspend LFA sonar 
transmissions if sound field 
criterion exceeded 
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12  Mitigation Measures to Protect Subsistence Uses 

 

As described in Section 8, there are no relevent subsistence uses of marine mammals impacted by this 

action.  

  

Where the proposed activity would take place in or near a traditional Arctic subsistence hunting area 

and/or may affect the availability of a species or stock of marine mammal for Arctic subsistence uses, 

you must submit either a plan of cooperation (POC) or information that identifies what measures have 

been taken and/or will be taken to minimize any adverse effects on the availability of marine mammals 

for subsistence uses. 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Sonar Training 

13-1 
Monitoring and Reporting 

13 Monitoring and Reporting 

 

A Marine Mammal Monitoring program became part of the research, monitoring, and reporting 

program for SURTASS LFA sonar’s environmental compliance in 2001. A monitoring and research 

provision was included in the 2012 MMPA Final Rule and subsequent LOAs for SURTASS LFA sonar that 

required the Navy to consider research or monitoring strategies that would increase the understanding 

of the potential effects of SURTASS LFA sonar transmissions on beaked whales and/or harbor porpoises.  

13.1 Monitoring to Increase Knowledge of Affected Marine Mammal Species 

The Navy commits to continue monitoring the occurrence, exposure, response and consequences of 

marine species to Navy training and testing and to further research the effectiveness of implemented 

mitigation measures. Taken together, mitigation and monitoring comprise the Navy’s integrated 

approach for reducing environmental impacts from the Proposed Action. The Navy’s overall monitoring 

approach seeks to leverage and build on existing research efforts whenever possible.  

Consistent with the cooperating agency agreement with NMFS, monitoring measures presented here, as 

well as mitigations discussed in Section 11, focus on the requirements for protection and management 

of marine resources. A well-designed monitoring program can provide important feedback for validating 

assumptions made in analyses and allow for adaptive management of marine resources. Monitoring is 

required for compliance with final rules issued under the MMPA, and details of the monitoring program 

under the Proposed Action have already been developed in coordination with NMFS through the 

regulatory process for previous SURTASS LFA training actions. 

In addition to the mitigation monitoring the Navy conducts during at-sea SURTASS LFA sonar activities, 

the Navy also conducts numerous monitoring efforts that provide information about the marine 

environment and marine mammal occurrence and behavior. The following sections detail major efforts 

currently underway. 

13.1.1 Ambient Noise Data Monitoring 

The Navy collects ambient noise data on the marine environment when the SURTASS passive towed 

horizontal line array is deployed. However, because the collected ambient noise data may also contain 

sensitive acoustic information, the Navy classifies the data, and thus, does not make these data publicly 

available. These ambient noise data, especially from areas of the ocean for which ambient noise data 

may be lacking, would be a beneficial addition to the comprehensive ocean noise budget (i.e., an 

accounting of the relative contributions of various underwater sources to the ocean noise field) that is 

being developed for the world’s oceans. Ocean noise budgets are an important component of varied 

marine environmental analyses, including studies of masking in marine animals, marine habitat 

The suggested means of accomplishing the necessary monitoring and reporting that will result in 

increased knowledge of the species, the level of taking or impacts on populations of marine mammals 

that are expected to be present while conducting activities and suggested means of minimizing 

burdens of coordinating such reporting requirements with other schemes already applicable to persons 

conducting such activity. Monitoring plans should include a description of the survey techniques that 

would be used to determine the movement and activity of marine mammals near the activity site(s) 

including migration and other habitat uses, such as feeding. 
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characterization, and marine animal impact analyses. Additionally, these additional marine ambient 

noise data may also illustrate how noise levels in specific parts of the ocean change over time. 

In acknowledgement of the valuable ambient noise data the Navy routinely collects, NMFS has 

recommended that the Navy continue to explore the feasibility of declassifying and archiving the 

ambient noise data for incorporation into appropriate ocean noise budget efforts. The Navy continues 

to study the feasibility of declassifying portions of these data after all related security concerns have 

been resolved. SURTASS LFA sonar’s Marine Mammal Monitoring program is working to compile 

information on the ambient noise data that have been collected from various systems as a starting point 

for further discussions on data dissemination, either at a classified or unclassified level. 

13.1.2 Marine Mammal Monitoring Program 

SURTASS LFA sonar’s Marine Mammal Monitoring Program uses the Navy’s fixed and mobile passive 

acoustic monitoring systems to enhance the Navy’s collection of long-term data on individual and 

population levels of acoustically active marine mammals, principally baleen and sperm whales. Work 

using these sensors began under Navy funding in 1993.  

The data that the marine mammal monitoring program collects are classified, however, analysts are 

working to develop reports that can be declassified and result in scientific papers that are peer-reviewed 

publications in scientific journals (Clark et al. 2019; Guazzo et al. 2024). Technical reports on 

accomplishments from the SURTASS Marine Mammal Monitoring Program are provided annually to 

NMFS. In addition, information on detections of western gray whale vocalizations has been shared with 

the International Union for the Conservation of Nature on possible wintering areas for this highly-

endangered marine mammal. The Navy continues to assess and analyze program data collected from 

Navy passive acoustic monitoring systems and is working toward making some portion of that data, 

after appropriate security reviews, available to scientists with appropriate clearances and ultimately 

made publicly available. For example, from 2024 unclassified reporting for one of several species, 

analysts reported 630 acoustic tracks and 6,704 geographic positions of blue whales in the North 

Atlantic. In the North Pacific Ocean, 32 tracks and 119 associated positions were documented for North 

Pacific blue whales. During 2024, 559 geographic positions were used to develop four acoustic tracks of 

presumed hybrid blue/fin whales in the North Atlantic. The vocalizations of these assumed hybrid 

whales have individually distinct acoustic signals with characteristics of both typical fin and blue whale 

vocalizations, which enable individual hybrid whales to be differentiated and identified over years. 

Figure 13-1 illustrates some of the information analyzed for annual reporting. 
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Figure 13-1. Mean (± SE) Daily Counts of North Pacific Western Blue Whales Detected Each 

Month Across Eight Navy Passive Acoustic Sensors between 2022 and 2023 and in 2024 

13.2 Reporting 

The Navy routinely reports on the level of SURTASS LFA sonar transmissions over annual periods, and 

the locations in which marine mammals may have been exposed to SURTASS LFA sonar. These classified 

reports are sent to NMFS annually. The Navy tracks the level of SURTASS LFA sonar transmission hours 

throughout the year to ensure maximum approved levels of transmissions are not exceeded.  

There are several report types the Navy would provide to NMFS under this application. Reports would 

be submitted annually to the NMFS Office of Protected Resources no later than 60 days after the 

anniversary of the date on which the LOA becomes effective. Report types include: 

1) Annual Training and Testing Report (Classified). The Navy will submit an annual classified report 

on SURTASS LFA sonar transmissions containing summaries of the dates/times and locations of 

LFA sonar activity; marine mammal detections from visual, passive acoustic, and active acoustic 

monitoring; and delays or suspensions of LFA sonar transmissions due to mitigation monitoring 

protocol. Marine mammal detections would include general type of marine mammals (i.e., 

whales, dolphins) and/or species identifications, number of marine mammals detected, time of 

detections, type of detection (visual, passive acoustic, HF/M3 sonar), bearing and range from 

the vessel, abnormal behavior (if any), and remarks or narrative as necessary. Each annual 

classified report would build on the previous annual report to provide a cumulative overview of 

the level of transmission hours per year. At the end of the effective period of the LOA, the final 

annual report would be a cumulative, comprehensive report covering the entire authorization 

period. 
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2) Annual Marine Mammal Program report. The Navy will submit an annual unclassified report on 

the results obtained from the SURTASS Marine Mammal Monitoring Program. Results would 

include geographic extent of marine mammal detections, species identification, and other 

biologically relevant information.  

13.2.1 Incident Monitoring  

The crew of the SURTASS LFA sonar vessels systematically observes the sea surface during and after 

SURTASS LFA sonar transmissions for injured marine mammals. 

Additionally, the Navy would notify NMFS immediately, or as soon as clearance procedures allow, if an 

injured, stranded, or dead marine mammal were found during, shortly after (within 24 hours), and in the 

vicinity of any SURTASS LFA sonar transmissions. In the event an injured, stranded, or dead marine 

mammal is found by the SURTASS LFA sonar vessel crew during transit, or that is not in the vicinity of, or 

found during or shortly after SURTASS LFA sonar activities, the Navy would report the incident as soon 

as operationally feasible and clearance procedures allow. In addition, the Navy would immediately, or as 

soon as clearance procedures allow, report any ship strikes of marine mammals by one of the SURTASS 

LFA sonar vessels, including all pertinent information on the strike and associated vessel. No marine 

mammals have ever been struck by SURTASS LFA sonar vessels. 

13.3 Adaptive Management 

Since the understanding of the potential effects of SURTASS LFA sonar on marine mammals is 

continually evolving, the Navy is including an adaptive management component within the scientific 

framework of this application for rule-making and a letter of authorization. The adaptive management 

process allows NMFS, in consultation with the Navy, to modify or augment existing mitigation or 

monitoring measures if doing so will have a reasonable likelihood of more effectively accomplishing the 

mitigation and monitoring objectives of minimizing adverse impacts on marine mammals (50 CFR 

218.241). Adaptive management allows the Navy and NMFS to review new scientific information and 

data on a case-by-case basis. This approach allows for the potential update of mitigation measures for 

SURTASS LFA sonar, as well as the designation of additional OBIAs, if warranted by the latest peer-

reviewed and published scientific findings. Factors such as feasibility and practicability are considered 

when evaluating potential changes. Under the adaptive management process, the Navy and NMFS 

would meet annually, if deemed necessary. Numerous publications, dissertations and conference 

presentations have resulted from research conducted under the marine species monitoring program 

(https://www.navymarinespeciesmonitoring.us/reading-room/publications/), resulting in a significant 

contribution to the body of marine mammal science. Publications on occurrence, distribution and 

density have fed the modeling input, and publications on exposure and response have informed Navy 

and NMFS analysis of behavioral response and consideration of mitigation measures. 

NMFS and Navy also consider data collected during visual observation mitigations as monitoring. Data 

are collected by shipboard personnel on hours spent training, hours of observation, hours of sonar, 

marine mammals observed within the mitigation zone during Major Training Exercises, mitigations 

implemented, and other activities. These data are provided to NMFS in both classified and unclassified 

annual exercise reports. 
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14  Suggested Means of Coordination 

 

The U.S. Navy is one of the world's leading organizations in assessing the effects of human activities on 

the marine environment including marine mammals. Navy scientists work cooperatively with other 

government researchers and scientists, universities, industry, and non-governmental conservation 

organizations in collecting, evaluating, and modeling information on marine resources. The Navy also 

develops approaches to ensure marine resources are minimally impacted by existing and future Navy 

operations. 

To tabulate the amount of funding for marine mammal research, the U.S. Marine Mammal Commission 

annually solicits input from all U.S. Government agencies for total funding of marine mammal research 

by year and agency. In Fiscal Year 2023 (FY23)1, the lastest year with data currently available, the U.S. 

Navy cumulatively contributed $21.76 million to marine mammal research representing 26% of all 

Federal funding that year (Figure ). FY24 data is being collected and analyzed by the Marine Mammal 

Commission as of this application with results to be published by late 2025. 

 

Figure 14-1. FY23 Federal Funding for Marine Mammal Research in Millions (M) of dollars  

 

 
1 Marine Mammal Commission FY 2023 Results Summary. Online at: https://www.mmc.gov/grants-and-research-survey/survey-of-federally-

funded-research/fy-2023-results-summary/  
 

Suggested means of learning of, encouraging, and coordinating research opportunities, plans, and 

activities relating to reducing such incidental taking and evaluating its effects. 

https://www.mmc.gov/grants-and-research-survey/survey-of-federally-funded-research/fy-2023-results-summary/
https://www.mmc.gov/grants-and-research-survey/survey-of-federally-funded-research/fy-2023-results-summary/
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There are three pillars to the Navy’s monitoring and research program: the Research and Development 

program under the Navy’s Chief of Naval Operations Energy and Environmental Readiness (OPNAV N4I), 

ONR (Code 322 Marine Mammals and Biological Oceanography Program), and the Fleet/Systems 

Commands compliance monitoring program (Figure 14-2). The goal of the Navy’s Research and 

Development program is to enable collection and publication of scientifically valid research as well as 

development of techniques and tools for Navy, academic, and commercial use. Research and 

Development programs are funded and developed by OPNAV N4I and Office of Naval Research. Primary 

focus of these programs since the 1990s is on understanding the effects of sound on marine mammals, 

including physiological, behavioral and ecological effects. The third pillar of the Navy’s marine species 

research and monitoring programs is the Fleet and Systems Command compliance program that started 

in 2009 with the first MMPA permits. Coordination is frequent between the three programs with 

members of each program sitting on advisory or steering committees of the others to facilitate 

collaboration, transition, and feedback loops to all three. 

ONR’s current Marine Mammals and Biology Program basic research thrusts include, but are not limited 

to (1) monitoring and detection research, (2) integrated ecosystem research including sensor and tag 

development (3) effects of sound on marine life (such as hearing, behavioral response studies, 

physiology [diving and stress], Population Consequences of Acoustic Disturbance, and (4) models and 

databases for environmental compliance. 

To manage some of the Navy’s marine mammal advanced research programmatic elements, OPNAV N4I 

developed in 2011 a new Living Marine Resources (LMR) Research and Development Program. The goal 

of the LMR Program is to identify and fill knowledge gaps and to demonstrate, validate, and integrate 

new processes and technologies to minimize potential effects to marine mammals and other marine 

resources. The LMR has an Advisory Committee comprised of Navy biologists and staff from the Fleets, 

Systems Commands, and service providers, providing a nexus for feedback and collaboration for the 

three pillars of the Navy’s Research and Monitoring programs. 

Key elements of the LMR program include: 

• Develop an open and transparent process with a dedicated web site for both project 

management and public review 

• Provide program management and execution including inputs from various Navy commands 

involved in monitoring and research 

• Ensure funding of research and development projects that include internationally respected and 

authoritative researchers and institutions 

• Establish and validate critical needs and requirements with input from a Navy Regional Advisory 

Committee 

• Identify key enabling capabilities and investment areas with advice and assistance from a Navy 

Technical Review Committee 

• Maintain close interaction and coordination with the Office of Naval Research basic and early 

stage applied research program 

• Develop effective information for Navy environmental planners and operators; 

• Provide effective management of project funding 
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The Navy also collaborates regularly with the Bureau of Ocean Energy Management, NMFS and other 

federal agencies on projects with mutual goals. 

 
Figure 14-2. U.S. Navy Marine Resource Investments from Research to Application 

Parentheses represent Navy funding sources; 6.1/6.2= Basic Research, 6.4= Applied Research, and OM&N (Operation & 
Maintenance, Navy) = operational funding 

The Navy's LMR program is funding the SURTASS LFS behavioral response study. The overall goal of this 

two-phase effort from 2021-2022 was to update previous studies done with LFA sources during the 

1990s, based on lessons learned and best practices from controlled and observational behavioral 

response studies using other sonar sources conducted over the last 10 years. As part of the Phase I 

feasibility study, these projects investigated the best approach to designing a scientific study to assess 

behavioral response to LFA sonar2. Subsequent to the study, it was found that an adequate LFS amplifier 

was not available within the Navy or commercially. LMR therefore is funding the construction of a new 

amplifier specific to the LFS source ($1M). Funding and custom building the amplifier is to occur from 

2025-2026. Finally, the BRS field research is slated to begin in January 2027. 

14.1 SURTASS LFA Sonar’s Marine Mammal Monitoring (M3) Program 

The Navy has and continues to sponsor multi-year research studies using fixed passive acoustic assets 

within the Atlantic and Pacific Oceans. Beginning in 1993, the SURTASS M3 Program was initiated to 

assess the feasibility of detecting and tracking marine mammals using Navy assets. The M3 Program has 

evolved into a valuable tool by which the acoustic activity levels of vocalizing whales can be 

quantitatively documented and trends of oceanic ambient noise levels measured over ecologically 

meaningful ocean scales and time periods under varying ocean noise conditions.  

 
2 For more information, please see 

https://exwc.navfac.navy.mil/Portals/88/Documents/EXWC/Environmental_Security/Living%20Marine%20Resources/LMRFactSheet_Projects5
2-53-54.pdf 
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As part of the research component of the SURTASS LFA sonar program, M3 Program data are collected 

to: a) document occurrence, distribution, and behaviors of acoustically active whale species over ocean 

basin and decadal scales; b) objectively assess changes in marine mammal activity levels under normal 

conditions (e.g., weather, wind, time of year, or time of day) relative to acoustic conditions with varying 

levels of anthropogenic sources (e.g., seismic profilers3, naval sonar, shipping, or fishing activity); c) 

uniquely inform environmental assessments of current and future anti-submarine warfare systems; and 

d) assemble a long-term database of ocean ambient noise data to enable scientifically-based evaluations 

of potential influences on cetaceans or other species.  

Acoustic data and information collected and archived by the M3 Program allow analysts to statistically 

quantify how cetacean acoustic behaviors are affected by various factors, such as ocean basin 

topographic features, hydrographic conditions, seasonality, time, weather conditions, and ambient 

noise conditions. The compiled acoustic data can be used to estimate the total number of vocalizing 

whales per unit area, as well as document the seasonal or localized movements of individual animals. In 

addition, observations over time can also show the interaction and influence of noise sources on large 

whale behavior. 

Besides documenting known sound sources, the M3 Program analysts use their expertise to expand the 

Navy’s catalog of biological sounds that cannot be identified to species. This collection of unknown 

biologic sounds includes some signal types that are clearly from large whales, some that are most likely 

echolocation clicks from diving odontocetes, some that are from fishes, and some that are from 

invertebrates (e.g., daily vertical migrations). By authenticating that a sound source is of biological 

origin, the M3 Program has significantly contributed to the proper identification of marine sound 

sources that are not of biological origin. 

A key goal of the SURTASS M3 Program program is to transition analysis, as appropriate given the 

classification of the original data, into peer-reviewed scientific publications. Since 2019, two peer-

reviews scientific publications have been released based on data collected from the program (Clark et al. 

2019; Guazzo et al. 2024).  

 

 
3The term seismic profiler refers to a vessel operating a seismic airgun array or arrays as part of a geological and geophysical survey, usually to 

explore for sub-bottom oil and gas but also to conduct basic research.  
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A. Marine Mammal Species Supplemental Information 

A.1 General Background 

Four main types of marine mammals are recognized worldwide: cetaceans (whales, dolphins, and 

porpoises), pinnipeds (seals, sea lions, and walruses), sirenians (manatees, dugongs, and sea cows), and 

other marine carnivores (sea otters and polar bears).  

Cetaceans can be divided into two suborders, mysticetes (i.e., baleen whales) and odontocetes (i.e., 

toothed whales, dolphins, porpoises), based on their feeding strategy and anatomy. Mysticetes are 

distinguished by their larger body size and baleen plates used to filter zooplankton (e.g., krill) and small 

fish from seawater. In contrast, odontocetes all have teeth that are used for aggression and feeding, 

which allows for a greater foraging diversity when compared to mysticetes. 

Pinnipeds (i.e., sea lions, seals, and walruses) are globally distributed amphibious marine mammals with 

varying degrees of aquatic specialization (Berta 2018). Most pinnipeds can be divided into two families: 

phocids (true seals) and otariids (fur seals and sea lions). Otariid and phocid pinnipeds differ 

morphologically, ecologically, and physiologically. Phocids have small front flippers and undulating their 

bodies in a caterpillar-like motion while on land. In the water, they use their back flippers to propel 

themselves. Otariids, or eared seals, can rotate their hind flippers when on land to “walk” on all fours 

and uses its large front flippers to propel themselves through the water. Phocids spend more time in the 

water than otariids, due to adaptations such as longer breath holds and deeper diving capabilities; 

however, both pinniped families have hearing capabilities in both air and water (Jefferson et al. 2015).  

Marine mammals are protected under the Marine Mammal Protection Act (MMPA), while select species 

also receive additional protection under the ESA. Within the framework of the MMPA, a marine 

mammal “stock” is defined as “a group of marine mammals of the same species or smaller taxon 

(subspecies) in a common spatial arrangement that interbreed when mature” (16 U.S.C. section 1362). 

Per NMFS guidance, “for purposes of management under the MMPA, a stock is recognized as being a 

management unit that identifies a demographically independent biological population.” However, in 

practice, recognized management stocks may fall short of this ideal because of a lack of information or, 

in some cases, stocks may even include multiple species in a management unit. Due to the large portion 

of the Study Area that falls outside of U.S. waters, some populations do not fall within any existing 

NMFS-designated stocks; these are combined and considered as falling into a “Central and Western 

Pacific and Eastern Indian Oceans” stock. 

The ESA provides for listing species, subspecies, or DPSs of species, all of which are referred to as 

“species” under the ESA. The Interagency Policy Regarding the Recognition of Distinct Vertebrate 

Population Segments under the ESA (61 FR 4722, February 7, 1996) defines a DPS as, “any subspecies of 

fish or wildlife or plants, and any distinct population segment of any species of vertebrate fish or wildlife 

which interbreeds when mature.” If a population meets the criteria to be identified as a distinct 

population segment, it is eligible for listing under the ESA as a separate species. However, MMPA stocks 

do not necessarily coincide with distinct population segments under the ESA (81 FR 62660–62320, 

September 8, 2016). 

A.1.1 Marine Mammal Hearing 

Fully aquatic marine mammals, such as cetaceans, utilize sound perception as their primary sensory cue 

to obtain information underwater about their environment, as well as to coordinate social behaviors. 
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Semi-aquatic marine mammals, such as pinnipeds and sea otters, utilize the air and water, with 

adaptations to hear in both environments. By considering known or suspected audible frequency range, 

auditory sensitivity, ear anatomy, and acoustic ecology, marine mammals have been divided into nine 

hearing groups (Table A-1); however, sirenians are excluded herein, as dugongs are not likely to be 

present in the Study Area.  

Table A-1. Marine Mammal Hearing Groups 
Marine Mammal Hearing Groups1  Genera (or Species) Included  

Very low frequency (VLF) cetaceans Balaenidae: right whales and bowhead whale 
Balaenopteridae: fin whale, blue whale 

Low frequency cetaceans (LF)  Balaenopteridae: common minke whale, Antarctic minke whale, sei whale, 
Bryde’s whale, Omura’s whale, Rice’s whale, humpback whale 
Eschrichtiidae: gray whale 
Neobalenidae: pygmy right whale 

High frequency cetaceans (HF)  Most delphinid spp. (e.g., bottlenose dolphin, common dolphin, and pilot 
whales), beaked whales, sperm whales, and killer whales  

Very high frequency cetaceans 
(VHF)  

True porpoises, most river dolphin spp., pygmy/dwarf sperm whales, and 
oceanic dolphins (e.g., white-sided, Hector’s)  

Phocids carnivores (PCW, PCA) True seals (e.g., harbor and gray seals; elephant seals; monk seals; Arctic 
and Antarctic ice seals)  

Otariids and other non-phocid 
marine carnivores (OCW, OCA) 

Otariid seals (e.g., sea lions and fur seals), walruses, sea otters, and polar 
bears 

Reference: (Department of the Navy (DoN) 2024a) 
1 In-air hearing groups (PCA, OCA) are distinguished, but are not considered herein since there is no in-air acoustic 
component to the Proposed Action. 

Overall, direct measurements in mysticetes are limited. Studies have historically relied on anatomical 

evidence and modeling (Cranford and Krysl 2015, 2018; Houser et al. 2001; Parks et al. 2007; Tubelli et 

al. 2012), vocalizations (Au and Hastings 2008; Richardson et al. 1995; Wartzok and Ketten 1999), and 

behavioral responses (Dahlheim and Ljungblad 1990; Reichmuth 2007) to suggest that mysticetes are 

well adapted to low frequency hearing. Although auditory and vocalization frequency ranges do not 

always perfectly align, it is generally assumed that animals hear within the same frequency ranges that 

are used for vocalizations (Richardson et al. 1995). Mysticete functional hearing is believed to range 

from 7 Hz to 36 kHz (NMFS 2018; Southall et al. 2019) with best hearing sensitivity from 20 Hz to 2 kHz 

(National Marine Fisheries Service (NMFS) 2018). 

However, there has there been evidence supporting separating the mysticetes into two hearing groups, 

designated as very low frequency (VLF) cetaceans and low frequency (LF) cetaceans (Houser et al. 2024; 

Southall et al. 2019; U.S. Department of Navy (DoN) 2024). Direct measurements of mysticete hearing 

have only recently been conducted on minke whales, which found a higher upper hearing limit, between 

45 and 90 kHz, than what was previously thought for LF mysticetes (Houser et al. 2024). Although there 

have been no direct measurements of hearing sensitivity in larger mysticetes (VLF hearing group), an 

audible frequency range of approximately 10 Hz to 30 kHz has been estimated from measured 

vocalization frequencies, observed reactions to playback of sounds, and anatomical analyses of the 
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auditory system (Cranford and Krysl 2015; Houser et al. 2001). See the technical report titled Criteria 

and Thresholds for U.S. Navy Acoustic and Explosive Effects Analysis (Phase IV) (Department of the Navy 

(DoN) 2024a) for a complete description of marine mammal composite audiograms.   

Unlike mysticetes, hearing sensitivities for approximately one-third of odontocete species have been 

directly measured (Southall et al. 2019). Odontocetes hear a broader range of sound frequencies, with 

hearing ranges from 150 Hz to 160 kHz and 200Hz to 165 kHz, defined by HF cetaceans and VHF 

cetaceans, respectively. Odontocetes also utilize acoustic perception and sound production for 

communication, navigation, orientation, and prey location. These underwater communicative signals 

include tonal whistles, clicks, and pulsed calls. Additionally, odontocetes use echolocation, a form of 

biosonar, to sense their surrounding environment for prey and object location and navigation. 

Semi-aquatic marine mammals, like pinnipeds and sea otters, have ears that function both on land and 

sea. Pinniped hearing is divided into two groups: phocids and otariids. Phocids exhibit the more 

extensive hearing range of the two groups of pinnipeds, particularly in high frequency ranges, as their 

ears are better adapted to underwater hearing (Jefferson et al. 2015). The potential exists for pinnipeds 

to perceive and be affected by exposure to underwater LF sonar transmissions Phocid species have 

demonstrated an extended frequency range, especially into high frequencies, as compared to otariid 

species (Hemilä et al. 2006; Kastelein et al. 2009; Reichmuth et al. 2013). The underwater functional 

hearing ranges of phocid and otariid species is 40 Hz to 90 kHz and 60 Hz to 68 kHz, respectively 

(National Marine Fisheries Service (NMFS) 2024a). Phocid ears are better equipped for underwater 

hearing, hence the larger frequency hearing range (Hemilä et al. 2006; Kastak and Schusterman 1998; 

Mulsow and Reichmuth 2010; Reichmuth et al. 2013). 

A.2 Endangered Species Act-Listed Marine Mammals 

There are 10 marine mammal species and associated stocks or DPSs listed under the ESA that occur 

within the Study Area. 

A.2.1 Blue Whale (Balaenoptera musculus) and Pygmy Blue Whale (Balaenoptera musculus 
brevicauda) 

Status and Management 

Multiple subspecies of blue whales exist worldwide, including the pygmy blue whale, the Antarctic blue 

whale (B. m. intermedia), and the Indian Ocean blue whale (B. m. indica) (SMM 2023). Of the three 

subspecies, only the pygmy blue whale is typically differentiated at sea; however, there is limited 

information available for the pygmy blue whale within the Study Area, so information on the blue whale 

is used as a proxy when information on the pygmy blue whale subspecies is lacking. The blue whale is 

listed as endangered under the Endangered Species Act (ESA) (35 Federal Register [FR] 12222; July 30, 

1970), depleted under the Marine Mammal Protection Act (MMPA), and protected under Convention on 

International Trade in Endangered Species of Wild Flora and Fauna (CITES) Appendix I. Under the 

International Union for Conservation of Nature (IUCN) Red List, the blue whale is considered 

endangered, and an Antarctic blue subspecies is considered critically endangered (Cooke 2018c). No 

critical habitat has been designated. 

Life History 

Blue whales are distributed in oceanic subpolar to tropical waters of the world’s oceans and continental 

seas, with the exception of the Mediterranean Sea and Gulf of Mexico (Jefferson et al. 2015). Pygmy 
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blue whales are limited to the Southern Hemisphere in temperate to sub-Antarctic regions, moving 

between approximately 42 degrees South latitude (°S) and the Molucca Sea near the equator (Jefferson 

et al. 2015), with consistent movements from Western Australia to the Banda and Molucca Seas (Sahri 

et al. 2022; Thums et al. 2022). Blue whales primarily occur in open ocean waters; however, they are 

also found in neritic waters when foraging, as well as potentially when breeding. Blue whales occur in 

lower numbers in the central and western North Pacific than in the eastern North Pacific, but sightings 

have been reported in Hawaiian waters, in Kamchatka and the Kuril Islands, and in offshore Japan (Sears 

and Perrin 2018). 

Not all blue whales are migratory, and some whales are considered residential in certain areas. 

Residential whales do not move seasonally between calving/breeding and foraging grounds (Jefferson et 

al. 2015). For example, some blue whales in the Indian Ocean remain off Sri Lanka where oceanic 

upwelling conditions support sufficient productivity and prey throughout the year (De Vos et al. 2014). 

Seasonality of sightings in this region is highest in December to April (De Vos et al. 2014; Ilangakoon and 

Sathasivam 2012), acoustic detections in the western equatorial Indian Ocean, which match the acoustic 

identity to those in Sri Lanka (Stafford et al. 2023), indicate the potential for year-round presence in the 

Indian Ocean. 

Foraging dives are deeper and lasting longer, averaging (140 meters [m]) and 7.8 minutes (min), 

whereas non-foraging dives averaged (67.6 m) and 4.9 min (Croll et al. 2001). Dives up to 30 min are not 

unusual, with the longest dive recorded at 36 min (Jefferson et al. 2015; Sears and Perrin 2018). A 

maximum dive depth of 961 feet (ft; 293 m) has been reported (Calambokidis et al. 2007). A migrating 

pygmy blue whale was observed consistently diving to 43 ft (13 m) (Owen et al. 2016). Dive descent 

swim rates between 1.0 and 1.3 feet per second (ft/s; 0.3 and 0.4 meters per second [m/s]) have been 

recorded (Williams et al. 2000). Surface swim speeds are between 2 and 3 knot (kt; 2.5 to 3.5 miles per 

hour [mph]); however, travel speeds of 4 to 11 kt (5 to 13 mph) are not unusual. The maximum swim 

speed reported was 19 kt (22 mph) (Sears and Perrin 2018). 

Hearing sensitivity has not been measured for blue whales (Ketten 2000; Nummela and Yamato 2018). 

They produce a variety of low frequency vocalizations ranging from 10 to 20 hertz (Hz) throughout the 

year (Moore et al. 1999; Rivers 1997; Sears and Perrin 2018; Stafford et al. 1998; Stafford et al. 2001). 

The majority of vocalizations are infrasonic sounds from 17 to 20 Hz with a source level (SL) of 188 

decibels (dB) referenced to 1 micropascal  (re 1 µPa) at 1 m (Sears and Perrin 2018). In contrast, calls 

produced during foraging have been measured at lower SLs, ranging from 158 to 169 dB re 1 µPa at 1 m 

(Akamatsu et al. 2014). Short sequences of rapid frequency modulated (FM) calls, below 90 Hz, are 

associated with animals in social groups (Mellinger and Clark 2003). Off Australia, at least five types of 

pygmy blue whale calls were detected that consisted of amplitude modulated (AM) and FM components 

with frequencies ranging from 20 to 750 Hz and durations between 0.9 and 4.4 seconds (sec) (Recalde-

Salas et al. 2014). Calls produced by foraging whales off Iceland were characterized by FM down sweeps 

with a frequency range of 105 Hz down to 48 Hz and durations of 1 to 2 sec (Akamatsu et al. 2014).  

Blue whales also produce a variety of transient sounds (i.e., they do not occur in predictable patterns) in 

the 30 to 100 Hz band, sometimes referred to as “D” calls. These usually sweep down in frequency or 

are inflected (up-over-down), occur throughout the year, and are assumed to be associated with 

socializing when animals are in close proximity (Mellinger and Clark 2003). In the southern Indian Ocean, 

“D” calls are mainly detected around foraging grounds and in songs on wintering grounds (Maëlle et al. 

2023). Blue whales also produce long, patterned hierarchically organized sequences that are 

characterized as songs. Songs are produced throughout most of the year with a peak period of singing 
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overlapping with the general period of functional breeding. Song characteristics indicate some 

population structure (McDonald et al. 2006). In temperate waters, intense bouts of long, patterned 

sounds are common from fall through spring, but these also occur to a lesser extent during the summer 

in high-latitude feeding areas. Call rates during foraging may be very low, with one study recording only 

four calls for two different individuals during a 22-hour period (Akamatsu et al. 2014). Vocalization 

characteristics vary geographically and seasonally (Stafford et al. 2001). 

Population Trends 

The global population of blue whales is estimated to be between 10,000 and 25,000 individuals with 

5,000 to 15,000 mature whales (Cooke 2018c). In the Hawaiian Islands exclusive economic zone (EEZ), 

133 individuals (Coefficient of Variation [CV] = 1.09) are estimated (Bradford et al. 2017a; Carretta et al. 

2023). The approximate number of whales in the Southern Hemisphere, excluding pygmy blue whales, is 

thought to be around 2,300 whales (IWC 2023). While regional stock abundances in the Southern 

Hemisphere are unknown, off Exmouth on the northwestern coast of Australia, there have been an 

estimated 662 to 1,559 pygmy blue whales passing along their migration route between Australia and 

the southern Indian Ocean (McCauley and Jenner 2010). In waters surrounding Sri Lanka during July 

2018, there was estimated to be 513 (CV = 0.38) blue whales present (Kirumbara et al. 2022). Population 

trends for this species are unknown. 

Population Threats 

Blue whales are highly susceptible to vessel strikes and fisheries interactions, specifically entanglement. 

Additional threats include habitat degradation, pollution, vessel disturbance, ocean noise and effects 

from climate change. 

A.2.2 Fin Whale (Balaenoptera physalus) 

Status and Management 

The fin whale is listed as endangered under the ESA (35 FR 18319; December 2, 1970), depleted under 

the MMPA, protected under CITES Appendix I, and vulnerable on the IUCN Red List (Cooke 2018d). No 

critical habitat has been designated. Archer et al. (2019) identified three different subspecies of fin 

whales exist via genetic analysis based on the ocean basins, which includes: the northern fin whale (B. p. 

physalus), the southern fin whale (B. p. quoyi), and the pygmy fin whale (B. p. patachonica). The Society 

for Marine Mammalogy (SMM) (2023) has differentiated Northern and Southern subspecies of fin 

whales. Since these subspecies are not differentiated at-sea or differentiated in available population 

data, hereafter the fin whale will only be referenced as a single species.  

Life History 

Fin whales are widely distributed in all oceans of the world, from tropical to polar oceanic waters, but 

they are mostly absent from equatorial waters (Aguilar and García-Vernet 2018). They are sometimes 

observed in neritic waters, but they typically occur in areas where deep water approaches close to land 

(Jefferson et al. 2015). They have traditionally been considered migratory, and acoustic data suggests 

seasonality in their annual distribution (Watkins et al. 2000). Specific breeding areas are still unknown. 

Additionally, fin whale calls have been reported from the Central Pacific waters of Hawaii in all months 

except June and July (McDonald and Fox 1999; Thompson and Friedl 1982); however, sightings of fin 

whales in these waters is extremely rare (Muto et al. 2018).  
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Fin whales were recorded diving for a mean duration of 5.5 min to depths averaging 260 ft (78 m) (Croll 

et al. 2001). The deepest dive recorded was to a depth of at least 1,540 ft (470 m), but dives to less than 

328 ft (100 m) were more common (Panigada et al. 1999). Whales forage at water depths between 328 

and 656 ft (100 and 200 m), with dives lasting from 3 to 10 min (Aguilar and García-Vernet 2018; 

Witteveen et al. 2015). During non-foraging dives, whales have been recorded diving to an average of 

190 ft (59 m) (Croll et al. 2001). Swimming speeds average between 5.0 to 7.99 kt (6 and 9.2 mph) 

(Aguilar 2009). The average speed of descent dives has been measured as 6.21 kt (7.2 mph), while the 

swim speed of ascending dives was 4.1 kt (5 mph) (Panigada et al. 1999). Sustained swimming speeds 

were at least 10 kt (11.5 mph), lasting for at least 20 min (Watkins 1981). Singing whales swam at 

average speeds of 2.9 to 4.8 kt (3.3 to 5.5 mph) (Varga et al. 2018).  

Fin whales produce a variety of low frequency (LF) sounds that range from 10 to 200 Hz (Edds 1988; 

Watkins 1981; Watkins et al. 1987a). They produce 40 Hz down sweeps (Sirovic et al. 2013; Watkins 

1981). Short sequences of rapid FM calls from 20 to 70 Hz are associated with animals in social groups 

(McDonald et al. 1995; Watkins 1981). The most common vocalization is referred to as the “20-Hz 

signal” or “call,” which is a loud, long (0.5 to 1.5 sec), LF (18 to 35 Hz) patterned sequence signal 

centered at 20 Hz (Clark et al. 2002; Watkins et al. 1987a). The 20-Hz signal is common from fall through 

spring in most regions, but it also occurs to a lesser extent during the summer in high-latitude feeding 

areas (Clark et al. 2002; Clark and Fristrup 1997).  

Fin whales produce the 20-Hz call in two forms: songs and call-counter calls (Buccowich 2014; McDonald 

et al. 1995; Varga et al. 2018; Watkins et al. 1987a). Males are associated with simple, regular patterns 

of 20-Hz (or sometimes higher) calls that are associated with reproductive behavior (Croll et al. 2002). 

Counter calls are irregular patterns of 20-Hz signals that likely have a general communication function 

and are produced by single or multiple fin whales in an area (McDonald and Fox 1999; McDonald et al. 

1995). Estimated SLs of the 20-Hz signal range from 180 to 190 dB re 1 μPa at 1 m, with peak to peak at 

194.8 dB re 1 μPa2 at 1 m (Croll et al. 2002; Varga et al. 2018; Weirathmueller et al. 2013).  

Population Trends 

The global population of fin whales is estimated at as many as 100,000 whales (Cooke 2018d). The 

population of fin whales in the Hawaii stock is estimated to be 203 (CV = 0.99) whales (Carretta et al. 

2021). There are currently no population estimates in the North Pacific as a whole, and western North 

Pacific stocks have not been estimated since the 1970’s (Allen 1977; Cooke 2018d; Ohsumi and Wada 

1974). Within the western North Pacific, a small isolated subpopulation of whales exists in the East 

China Sea (Fujino 1960). Population trends for this species is unknown.Population Threats 

Fin whales are highly susceptible to vessel strikes and fisheries interactions, specifically entanglement. 

Additional threats include habitat degradation, pollution, vessel disturbance, ocean noise and effects 

from climate change. 

A.2.3 Humpback Whale (Megaptera novaeangliae; Western North Pacific Distinct Population 
Segment) 

Status and Management 

National Marine Fisheries Service (NMFS) has identified 14 worldwide distince population segments 

(DPSs) based on their breeding grounds (Figure A-1), four of which are listed as endangered (Arabian 

Sea, Cape Verde/Northwest Africa, Western North Pacific (WNP), and Central America) and one as 

threatened (Mexico) (81 FR 62260; September 8, 2016). Only one ESA-listed DPS, the WNP, occurs 
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within the Study Area (Figure A-1). The Hawaii DPS is also found within the Study Area but is not listed 

under the ESA. The WNP DPS and general behaviors applicable to all humpback whales are described in 

this section.  

_508

 

Figure A-1. The Worldwide Distinct Population Segments (DPSs) of the Humpback Whale 

Listed Under the ESA (NMFS 2016) 
In contrast to DPSs, stocks of humpback whales are identified by geographic areas that include discrete 

or multiple feeding areas. In the North Pacific Ocean, stocks of humpbacks include the California-

Oregon-Washington (CA-OR-WA) stock with feeding areas in the California-Oregon and the Washington-

British Columbia regions. The Central North Pacific stock has feeding areas from southeast Alaska to the 

Alaskan Peninsula, and the WNP stock feeds in the Aleutian Islands, the Bering Sea, and Russia. Under 

the MMPA, the WNP stock, the Central North Pacific stock, and the CA-OR-WA stock are considered 

depleted. The species is also listed under CITES Appendix I and is considered a species of least concern 

on the IUCN Red List (Cooke 2018e). Critical habitat has been designated for the WNP DPSs (86 FR 

21082; April 21, 2021); however, the boundaries occur outside of the Study Area.  

Life History 

Humpback whales are distributed throughout the world’s oceans, but they are absent from high Arctic 

and some equatorial waters. They are rare in some parts of their former Pacific range, such as the 

coastal waters of Korea and the Barkley Sound, with no signs of a recovery in those locations (Gregr 

2000; Gregr et al. 2000). Humpbacks occur in neritic and pelagic waters, with neritic occurrences 

happening on foraging grounds in the summer and in waters close to islands and reef systems in the 

winter (Clapham 2018). They are highly migratory and have been documented traveling over 5,292 

nautical miles (NM; 9,801 kilometers [km]) one way (Stevick et al. 2011). Humpback whales occupy cold, 

high latitude waters in the spring to feed, and then in winter, they move to warmer, low latitude waters 

to calve and breed. There is evidence that interbreeding of individuals from major ocean basins is rare, 

and whales from the Northern and Southern Hemispheres are differentiated by a number of 
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characteristics, such as coloration, timing of reproduction and migratory behavior, diet, and molecular 

genetics (Stevick et al. 2016). Data indicate that not all humpbacks migrate annually from summer 

feeding to winter breeding sites and that some whales remain in certain areas year-round (Barco et al. 

2002; Clapham et al. 1993; Murray et al. 2014). 

Dolphin (1987) reported dive times at three to six min in duration for humpback whales. Burrows et al. 

(2016) recorded dive times ranging from 6 to 9.6 min, with a mean of 7.0 min. Dive times on the 

wintering grounds can be longer, with singing humpbacks typically diving between 10 and 25 min in 

duration (Chu 1988). More recently, in Hawaii wintering grounds mean dive times for two individuals 

were 12.8 and 13.5 min, with mean depths to 155.5 ft (47.4 m) and 155.1 ft (47.3 m), respectively 

(Henderson et al. 2021). During foraging dives, whales dove to depths from 130 to 512 ft (40 to 156 m) 

(Dolphin 1988; Goldbogen et al. 2008). The deepest recorded dive was 2,010 ft (616 m); however, most 

foraging dives range between 200 to 390 ft (60 and 120 m) (Derville et al. 2020; Dolphin 1987). During 

long-distance migrations, whales swam at speeds from 0.7 to 3.2 kt (1 to 4 mph) (Cerchio et al. 2016; 

Chaudry 2006; Horton et al. 2011). Mean swim speeds for singing whales was 1.2 kt (1.5 mph), while 

non-singing whales were 2.0 kt (2.5 mph) (Noad and Cato 2007). 

No direct measurements of humpback whale hearing sensitivity exist (Ketten 2000; Thewissen 2002). 

Due to this lack of auditory sensitivity information, mathematical functions have been used to describe 

the frequency sensitivity of humpbacks by integrating the humpback basilar membrane position with 

known mammalian data. The results predicted the typical U-shaped audiogram, with sensitivity to 

frequencies from 700 Hz to 10 kilohertz (kHz) and maximum sensitivity between 2 and 6 kHz (Houser et 

al. 2001). 

Humpbacks produce a variety of sounds that fall into three main groups: (1) sounds associated with 

feeding, (2) social sounds, and (3) songs associated with reproduction. These vocalizations range in 

frequency from 20 Hz to 10 kHz. Feeding groups produce stereotyped feeding calls ranging from 20 Hz 

to 2 kHz, with dominant frequencies near 500 Hz (Frankel 2018; Thompson et al. 1986). Feeding calls 

were found to have SLs in excess of 175 dB re 1 µPa at 1 m (Richardson et al. 1995; Thompson et al. 

1986). Humpback whales in the Northwest Atlantic Ocean produce “megaclicks,” which are click trains 

and buzzes associated with night-time foraging; most of the energy is below 2 kHz, with relatively low 

SLs of 143 to 154 dB re 1 µPa at 1 m (peak-peak) (Stimpert et al. 2007).  

“Whup” calls—thought to be contact calls—are composed of a short AM growl followed by a rapid up 

sweep from 56 to 187 Hz (Wild and Gabriele 2014). Additional social sounds have been described that 

range from 70 Hz to 3.5 kHz, with a mean duration ranging from 0.8 to 16.7 sec (Fournet et al. 2015; 

Stimpert et al. 2011). Males produce social sounds in the winter breeding areas that range from 50 Hz to 

more than 10 kHz with most energy below 3 kHz (Silber 1986). Calves produce simple, short, low 

frequency (average of 220 Hz) sounds, known as “grunts” (Zoidis et al. 2008). On foraging grounds, calf 

calls averaged received levels (RLs) of 143 dB re 1 μPa, with adults averaging 141 dB re 1 μPa (Zeh et al. 

2024). Migrating humpbacks produce 34 types of calls ranging from 30 Hz to 2.4 kHz and between 0.2 

and 2.5 sec in duration, with 21 of these call types being incorporated into songs (Dunlop et al. 2007). 

The median source level for these social vocalizations range from 123 to 158 dB re 1 μPa at 1 m (Dunlop 

et al. 2013). 

During the breeding season, males sing long, complex songs with frequencies between 25 Hz and 5 kHz 

(Au et al. 2006; Frankel et al. 1995). Songs have been recorded on breeding grounds, along migration 

routes, and occasionally on feeding grounds (Clapham and Mattila 1990; Clark and Clapham 2004; 
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Stanistreet et al. 2013; Van Opzeeland et al. 2013). Additionally, Gabriele and Frankel (2002) noted 

humpback whales singing more frequently in the late summer and early fall than previously observed. 

Population Trends 

The most current estimate of the humpback whale’s global population is 135,000 individuals, with 

84,000 being sexually mature (Taylor et al. 2007). The population of humpback whales in the entire 

North Pacific Ocean is estimated to be 21,808 whales (CV=0.04) (Barlow et al. 2011). In the Western 

North Pacific Ocean portion of the Study Area, the population of the WNP DPS is estimated to be around 

1,000 individuals (Calambokidis et al. 2008). Population trends for all DPS’ found within the Study Area 

are unknown. 

Population Threats 

Humpback whales are highly susceptible to vessel strikes and fisheries interactions, specifically 

entanglement. Additional threats include habitat degradation, pollution, vessel disturbance, ocean noise 

and effects from climate change. 

A.2.4 North Pacific Right Whale (Eubalaena japonica) 

Status and Management 

The North Pacific right whale (NPRW) is listed as endangered under the ESA (73 FR 12024; March, 6, 

2008), depleted under the MMPA, protected under the CITES Appendix I, and endangered under the 

IUCN Red List of Threatened Species (Cooke and Clapham 2018). Two stocks, or populations, of NPRWs 

have been identified, but only the WNP stock would occur within the Study Area. The WNP stock 

consists of right whales occurring in the Commander Islands, off the coast of Kamchatka, the Kuril 

Islands, and in the Sea of Okhotsk (Brownell et al. 2001; LeDuc et al. 2012). NMFS has designated critical 

habitat for the NPRW, but it occurs outside of the Study Area (73 FR 19000; April 8, 2008) and is not 

considered herein.  

Life History 

NPRWs regularly occur in the Sea of Okhotsk and the southeastern Bering Sea, with rare occurrences 

documented in the waters of the Gulf of Alaska, Sea of Japan (off Republic of Korea), and North Pacific 

waters, which includes around the Ogasawara and Kuril Islands; around Hokkaido, Japan; and offshore 

of Kamchatka, Russia (Jefferson et al. 2015; Sekiguchi et al. 2014). The most recent sightings include two 

right whales off Hokkaido in 2013; one right whale documented in the Sea of Japan, off Namhae, 

Republic of Korea in 2015; and a whale who passed away during disentanglement in Volcano Bay, 

Hokkaido in 2016 (NMFS 2023b).  

Exact swim speeds and dive profiles are unknown for NPRWs; however, Crance et al. (2017) recorded 

dive durations ranging from 41 sec to 12 min. NPRWs estimated dive depth is based on the depth at 

which vocalizations have been recorded, ranging from surface level to depths up to 82 ft (25 m) (Thode 

et al. 2017).  

There is no direct measurement of hearing sensitivity for right whales (Ketten 2000; Thewissen 2002). 

Thickness measurements of the basilar membrane of North Atlantic right whales suggest a hearing 

range from 10 Hz to 22 kHz, based on established marine mammal models (Parks et al. 2007); this same 

range can be used as a proxy for NPRWs, which are anatomically similar.  
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The vocalizations of NPRWs in the eastern Bering Sea have been described by six categories: up-calls, 

down-up calls, down calls, constant calls, unclassified vocalizations, and a gunshot (Crance et al. 2017; 

McDonald and Moore 2002). In one study, the up-call was the predominant type of vocalization 

observed, which began at 90 Hz and rose to 150 Hz, while the down-up call was low in frequency, at 

10 Hz, before it became a typical up-call to 20 Hz (McDonald and Moore 2002). The down and constant 

calls were typically interspersed with up-calls (McDonald and Moore 2002). Constant calls were further 

subdivided into two categories: single frequency tonal or a frequency waver of up and down, which 

varied by approximately 10 Hz. The down calls averaged 118 Hz, and constant calls averaged 94 Hz, 

making both lower in frequency than the up-calls (McDonald and Moore 2002). The gunshot is an 

impulsive signal that ranges from 50 Hz to 5.5 kHz, with an estimated average duration of 0.27 sec 

(Crance et al. 2017). The SL of up-calls typically ranged from 176 and 178 dB re 1 µPa at 1 m, with a 

frequency range of 90 to 170 Hz (Munger et al. 2011). Furthermore, male right whales have recently 

been noted to produce songs, comprised primarily of gunshot sounds, presumably as reproductive 

displays (Crance et al. 2019). 

Population Trends 

No overall population estimate for NPRWs is available, but likely less than 1,000 whales are currently 

living in the eastern population, taken from mark-recapture methods in the Bering Sea (Wade et al. 

2011). Marques et al. (2011) used passive acoustic recordings to estimate and abundance of 25 

individuals. There is no reliable estimate for the western population, with the last reliable estimate 

having a confidence interval ranging from 404 to 2,108 individuals (Miyashita and Katō 1998). NMFS 

(2024b) recognizes that NPRWs are one of the most endangered whale species in the world, making it 

difficult to estimate basic population abundances. Due to the rarity of sightings of NPRWs, their 

population trends are unknown. 

Population Threats 

NPRWs are highly susceptible to vessel strikes and fisheries interactions, specifically entanglement. 

Additional threats includes ocean noise and effects from climate change. 

A.2.5 Sei Whale (Balaenoptera borealis)  

Status and Management 

The sei whale is listed as endangered under the ESA (35 FR 18319; December 2, 1970), depleted under 

the MMPA, protected under CITES Appendix I, and endangered on the IUCN Red List (Cooke 2018b). No 

critical habitat has been designated. While the Navy recognizes that there is a Northern and Southern 

sei whale subspecies, they are not differentiated at-sea nor in the available population data and 

information. Accordingly, all subsequent information presented herein about the sei whale is referenced 

to the species level.  

Life History 

Sei whales occur in temperate, oceanic waters of all oceans, but they rarely occur in neritic waters, the 

Mediterranean Sea, and equatorial waters (Jefferson et al. 2015). They are a migratory species, 

seasonally traveling between low latitude calving grounds and high latitude foraging grounds (Jefferson 

et al. 2015). Konishi et al. (2024) was the first comprehensive study to note regions, particularly around 

the Marshall Islands and north of Micronesia (between 7 degrees North latitude [°N] and 20 °N), that 

appear to be important breeding grounds for sei whales in the Pacific Ocean. 
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Sei whales have been documented to perform U- and V-shaped foraging dives to a maximum of 190 ft 

(57 m) during the day and 102 ft (31 m) at night, with maximum durations of 12 and 9 min, respectively 

(Ishii et al. 2017). Dive times of individual whales in Berkeley Sound and West Falkland reached 13.6 and 

9.6 min, respectively (Weir et al. 2018). When foraging, whales made shallow dives, breathing at the 

surface every 20 to 30 sec before following with a deep dive, which lasted up to 15 min (Gambell 1985). 

Swim speeds have averaged 2.0 kt (2.5 mph), with a maximum speed of 14.8 kt (17 mph) (Olsen et al. 

2009). For satellite-tagged whales, the mean swim speeds during migration were 4 kt (5 mph) and 

during “off-migration” were 3.3 kt (4 mph) (Prieto et al. 2014).  

No direct measurements of sei whale hearing sensitivity exist (Ketten 2000; Thewissen 2002). Sei whale 

vocalizations in Hawaii were all reported as down sweeps, ranging on average from 100 to 44 Hz for 

“high frequency” calls and from 39 to 21 Hz for “low frequency” calls (Rankin and Barlow 2007). Nieukirk 

et al. (2020) also reported downsweep calls with averages sweeping from 73.1 Hz down to 29.1 Hz over 

1.85 sec. In contrast, whales in Antarctica had an average call frequency of 433 Hz (McDonald et al. 

2005). Additionally, a series of FM calls were recorded south of New Zealand with a frequency range of 

34 to 87 Hz and an average duration of 1.1 sec (Calderan et al. 2014). 

Population Trends 

The global population for the sei whale has been estimated by the IUCN to include 50,000 individuals 

(Cooke 2018b), while other sources have reported a population as large as 80,000 whales (Jefferson et 

al. 2015). The population of the Hawaii stock of sei whales is estimated as 391 whales (CV=0.90) 

(Bradford et al. 2017b; Carretta et al. 2023). Since 2008, based on updated survey efforts, the number of 

sei whales in the Western North Pacific has been estimated at 5,086, contributing to an overall North 

Pacific population of 34,718 individuals (Hakamada et al. 2017). Population trends for sei whales are 

unknown. 

Population Threats 

Sei whales are highly susceptible to vessel strikes and fisheries interactions, specifically entanglement. 

Additional threats includes ocean noise and effects from climate change. 

A.2.6 False Killer Whale (Pseudorca crassidens; Main Hawaiian Islands Insular Distinct Population 
Segment)  

Status and Management 

Three populations of false killer whales have been identified in Hawaiian waters: the Northwestern 

Hawaiian Islands stock, the Pelagic stock, and the Main Hawaiian Islands (MHI) Insular stock. Only the 

MHI Insular false killer whales (IFKW) DPS is listed as endangered under the ESA and depleted under the 

MMPA (77 FR 70915; November 28, 2012). The MHI IFKW stock is comprised of whales from the same 

DPS. Specific details on non-ESA listed Hawaii Pelagic and Northwestern Hawaiian Islands stocks are 

described below. The species is also listed under Appendix II of CITES and classified as near threatened 

under the IUCN Red List (Baird 2018b). Critical habitat has been designated for the MHI DPS that falls 

within the Study Area (83 FR 35062; July 24, 2018) (Figure A-2). The MHI DPS and general behaviors 

applicable to all false killer whales are described in this section. 
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Figure A-2. Designated Critical Habitat for Main Hawaiian Islands Insular DPS of False Killer 

Whales within the Study Area 

Life History 

The populations of false killer whales occurring in the insular waters of the Hawaiian Islands have been 

shown to be genetically and behaviorally distinct from false killer whales found in oceanic or offshore 

waters (Chivers et al. 2010; Martien et al. 2011; NOAA 2012). The boundaries between the Hawaiian 

Island populations of false killer whales are complex and overlapping. The MHI IFKW DPS is found within 

a 20 NM (40 km) radius around the Main Hawaiian Islands, with the offshore extent of the DPS’ outer 

boundary connected on the leeward sides of Hawaii Island and Ni’ihau to encompass the DPS’ offshore 

movements within that region (Carretta et al. 2016). In comparison to other stocks, the MHI IFKW DPS is 

characterized by a very low abundance and very high density (Oleson et al. 2010).  

False killer whales are found worldwide in tropical to warm temperate zones in deep (greater than 

3,380 ft [1,000 m]) waters (Baird 2009a; Odell and McClune 1999; Stacey et al. 1994). Although a pelagic 

species, they approach close to shores of oceanic islands and regularly mass strand (Baird 2009a). In the 

waters of the Hawaiian Archipelago, four distinct population clusters exist in nearshore and pelagic 

waters, including waters surrounding Palmyra Atoll (Baird et al. 2008a; Baird et al. 2013; Barlow et al. 

2008; Mahaffy et al. 2023). Breeding grounds and seasonal movements are unknown. Additionally, 

these whales do not have specific feeding grounds and are considered opportunistic foragers (Jefferson 

et al. 2015). 
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The physical or biological features of the designated critical habitat that are essential for the 

conservation of the MHI Insular DPS of false killer whales include: 1) island-associated marine habitat 

(productive, deeper, just offshore waters of varying water depths); 2) prey species (large pelagic fish and 

squid) of sufficient quantity, quality, and availability to support individual growth, reproduction, and 

development, as well as overall population growth; 3) waters free of pollutants of a type and amount 

harmful to MHI IFKW (i.e., good water quality) so that false killer whales can forage and reproduce free 

from disease and impairment; and 4) habitat free of anthropogenic noise that would significantly impair 

the value of the habitat for false killer whales’ use or occupancy (i.e., no anthropogenic noise of a 

certain level, intensity, and duration that could alter the ability of false killer whales to detect, interpret, 

and utilize acoustic cues that support important life history functions, or can result in long-term habitat 

avoidance or abandonment). (NOAA 2018). 

False killer whales tagged in the western North Pacific make shallow and deep dives. Shallow dives had a 

mean duration of 103 sec and a mean maximum depth across individuals of 56 ft (17 m); while deep 

dives had a mean duration of 269 sec and a mean maximum depth across individuals of 554 ft (169 m) 

(Minamikawa et al. 2013). The longest dive lasted approximately 15 min, and the deepest went to 

approximately 2,130 ft (650 m). Dives were deeper during the day, suggesting that the whales are 

feeding on the deep scattering layer (Minamikawa et al. 2013). A maximum swim speed has been 

documented at 15.6 kt (18 mph) (Rohr et al. 2002). 

False killer whales hear underwater sounds in ranges up to 115 kHz (Au 1993). Hearing has been 

measured using both behavioral and auditory evoked potentials audiograms. The behavioral data shows 

the most sensitive hearing between 16 and 24 kHz, with peak sensitivity at 20 kHz; whereas the 

auditory evoked potentials data show best hearing sensitivity from 16 to 22.5 kHz, with peak sensitivity 

at 22.5 kHz (Yuen et al. 2005). Additionally, based on data from the Acoustic Thermometry of Ocean 

Climate (ATOC) program, hearing thresholds for the false killer whale were 140.7 dB for the 75 Hz pure 

tone and 139.0 dB for the 75 Hz, 195 dB SL ATOC source (Au et al. 1997). Additionally, whales have been 

seen to have dampened conditioning of hearing in the anticipated appearance of loud sound, in an 

effort to protect its hearing; this is unlike a temporary threshold shift (TTS) in the presence of an 

unconditioned effect of a loud sound, in which hearing thresholds increase (Nachtigall and Supin 2013). 

False killer whales produce a wide variety of sounds from 4 to 130 kHz, with dominant frequencies from 

25 to 30 kHz and 95 to 130 kHz (Busnel and Dziedzic 1968; Kamminga and Van Velden 1987; Murray et 

al. 1998; Rio 2023; Thomas and Turl 1990). Most signal types vary among whistles, burst-pulse sounds, 

and click trains (Murray et al. 1998). Whistles generally range between 4.7 and 6.1 kHz (Murray et al. 

1998). Echolocation clicks are highly directional and range between 20 and 60 kHz and 100 and 130 kHz 

(Kamminga and Van Velden 1987; Madsen et al. 2004a; Thomas and Turl 1990). There are no available 

data regarding seasonal or geographical variation in their sound production. Estimated peak-to-peak SL 

of a captive animal’s clicks is near 228 dB re 1 µPa at 1 m (Thomas and Turl 1990). 

Population Trends 

The global population for false killer whales is unknown. In Hawaiian waters, 138 (CV=0.08) whales have 

been estimated in the MHI IFKW stock (Badger et al. in review; (Carretta et al. 2024)). The population of 

MHI IFKW appears to be decreasing.  

Population Threats 

Population threats to the MHI IFKW include fisheries interactions, contaminants, and climate change. 

There is evidence suggesting that polychlorinated biphenyls (PCBs) disproportionately affect MHI IFKWs 
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when compared to the other false killer whale DPS’ (Kratofil et al. 2020). Commercial fisheries 

interactions, including hooking, entanglement, or intentional harm by fishermen, are considered to be 

the most substantial threats to the population. 

A.2.7 Sperm Whale (Physeter macrocephalus)  

Status and Management 

The sperm whale is considered endangered under the ESA (35 FR 18319; December 2, 1970), depleted 

under the MMPA, listed under CITES Appendix I, and listed as vulnerable on the IUCN Red List (Taylor et 

al. 2019). No critical habitat has been designated.  

Life History 

With a large global distribution, sperm whales are primarily found in deep (greater than 3,280 ft 

[1,000 m]) polar, temperate, and tropical waters of the world’s oceans, as well as in semi-enclosed 

waters (e.g., Sea of Japan) (Jefferson et al. 2015). Their migration patterns are not well understood. 

Some whales show seasonal north-south migrations, while others, particularly whales in warm 

equatorial waters, show no clear seasonal migration pattern (Whitehead 2018). In ocean waters 

between 40 and 45 °N, female and immature whales often remain on breeding grounds throughout the 

year, while males migrate between low-latitude breeding areas and higher-latitude feeding grounds 

(Whitehead 2003). In the Northern Hemisphere, “bachelor” groups comprised of males 15 to 21 years 

old generally leave warm waters at the beginning of summer to migrate to feeding grounds; then in fall 

and winter, these bachelors return south. However, some may remain in the colder northern waters for 

most of the year (Pierce et al. 2007). Specific breeding and foraging grounds are not clearly defined for 

this species. 

Sperm whales make some of the longest and deepest dives of any mammal, with the maximum 

recorded dive reaching 4,900 ft (1,500 m) (Davis et al. 2007). Additional examination of stomach 

contents suggests that whales may dive as deep as 10,500 ft (3,200 m) (Clarke 1976). Foraging dives 

occur at depths between 932 and 4,701 ft (284 to 1,433 m) (Guerra et al. 2017). Dive durations range 

between 18.2 and 65.3 min (Watkins et al. 2002). Foraging dives last about 30 to 65 min, while non-

foraging dives were measured at less than 30 min (Joyce et al. 2017; Papastavrou et al. 1989; Wahlberg 

2002). Surface speeds averaged 0.7 to 2.2 kt (1 to 2.5 mph), with maximum speeds of about 5.1 kt (6 

mph) (Jochens et al. 2008; Watkins et al. 2002; Whitehead 2018). Measured dive descent swim rates 

range from 2.8 to 5.45 kt (3 to 6.3 mph) (Lockyer 1997). 

Direct measurements on hearing sensitivities in sperm whales is limited to a calf and stranded individual. 

Audiograms measured from a calf suggest a hearing range of 2.5 to 60 kHz, with best hearing sensitivity 

between 5 and 20 kHz (Ridgway and Carder 2001). Sperm whales produce broadband echolocation clicks 

with energy ranging from 100 Hz to 30 kHz (Goold and Jones 1995; Madsen et al. 2002b; Møhl et al. 

2000; Thode et al. 2002). In the North Pacific, click rates change depending on the behavioral state of 

the group (Barkley et al. 2024). In addition to echolocation clicks, sperm whales produce a variety of 

sounds including creaks, squeals, and trumpets as well as social vocalizations, called codas, which are 

series of 3 to 20 clicks that last from 0.2 to 2 sec (Whitehead 2003; Whitehead 2018). Regular click trains 

and creaks have been recorded from foraging whales and are thought to be a function of echolocation 

(Jaquet et al. 2001; Madsen et al. 2002a; Whitehead and Weilgart 1991)). Clicks are strongly directional, 

with SLs measured between 202 and 236 dB (Madsen and Møhl 2000; Møhl et al. 2003; Møhl et al. 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Training 

A-15 
Appendix A Marine Mammal Species Supplemental Information 

2000). Zimmer et al. (2005b) reported SL of the high frequency (HF) component of clicks used to search 

for prey peaking at 229 dB. 

Population Trends 

The most updated global estimate for sperm whales is 844,761 (CV = 0.209) individuals; although, there 

is much uncertainty associated with this estimation (Whitehead and Shin 2022). The stock in the 

western North Pacific Ocean has been estimated to include 102,112 individuals (CV=0.155); however, 

this estimate is positively skewed, and a reliable, updated abundance in the North Pacific is unavailable 

(Kato and Miyashita 1998; Muto et al. 2021). The abundance for the Hawaii stock is estimated to be 

5,707 whales (CV=0.23) (Becker et al. 2021; Carretta et al. 2023). The population trends for sperm whale 

stocks are unknown, although it is possible that whales in the North Pacific stock have a stable 

population. 

Population Threats 

Sperm whales are highly susceptible to vessel strikes and fisheries interactions, specifically 

entanglement. Additional threats includes exposure to disease, marine debirs, ocean noise and climate 

change. 

A.2.8 Hawaiian Monk Seal (Neomonachus schauinslandi)  

Status and Management 

Hawaiian monk seals are listed as endangered under the ESA (41 FR 51611; November 23, 1976), 

depleted under the MMPA, protected under CITES Appendix I, and as endangered under the IUCN Red 

List (Littnan et al. 2015). Critical habitat for the Hawaiian monk seal has been designated within the 

Study Area (53 FR 18990; May 26, 1988) and was expanded in 2015 (80 FR 50926; August 21, 2015; 

Figure A-3). 
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Figure A-3. Designated Critical Habitat for the Hawaiian Monk Seal within the Study Area 
 

The Hawaiian monk seal is considered a single stock, which consists of two subpopulations: Northwest 

Hawaiian Islands and the MHI. The two subpopulations of Hawaiian monk seals are genetically 

differentiated, but remain connected through gene flow (Hauser et al. 2024). Seals move between the 

two subpopulations and island groups and the main difference in subpopulations comes from variations 

in demographic patterns (e.g. abundance trends and survival rates) (Johanos et al. 2014).  

Life History 

Hawaiian monk seals only occur throughout the subtropical waters of the Hawaiian Archipelago and 

Johnson Atoll, and they may be found in shelf waters, slope, and bank habitats (Gilmartin and Forcada 

2009; Parrish et al. 2002). Hawaiian monk seals come ashore to haul out daily on a variety of substrates, 

including sandy beaches, rocky shores, rock ledges, and emergent reefs. Hawaiian monk seals exhibit 

site fidelity to their natal island (Gilmartin and Forcada 2009), and pupping only occurs on sandy 

beaches. Although not a migratory species, Hawaiian monk seals may travel distances up to at least 

100 NM (200 km) to forage on neighboring banks (Abernathy 1999). In the previous Supplemental 

Environmental Impact Statement/Overseas Environmental Impact Statement (SEIS/SOEIS), Hawaiian 

monk seals were considered to potentially range and forage as far west as Hancock Banks (DoN 2019). 

However, Hawaiian monk seals have never been seen within this area, are unlikely to travel this far 

west, and are unlikely to feed in deep seamount waters (WPRFMC 2010).  
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The physical or biological features of the Hawaiian monk seal critical habitat that support the species’ 

life history needs include (1) areas with characteristics preferred by monk seals for pupping and nursing; 

(2) shallow, sheltered nearshore marine areas preferred by monk seals for pupping and nursing; (3) 

marine areas up to 1,640 ft (500 m) in depth preferred by juvenile and adult monk seals for foraging; (4) 

areas with low levels of human disturbance; (5) marine areas with adequate prey quantity and quality; 

and (6) significant shore areas used by monk seals for hauling out, resting, or molting (NOAA 2015). 

Hawaiian monk seals spend a greater proportion of their time at sea than on land. Wilson et al. (2017b) 

noted that, on average, Hawaiian monk seals spent 49 percent of their time diving, 19 percent at the sea 

surface, and 32 percent of their time hauled out on land. Hawaiian monk seals appear to exhibit a single 

dive type, which is a square-shaped, benthic dive pattern, with more than 50 percent of the dive time 

spent along the seafloor foraging in deeper, offshore waters. Most dives (70 percent) occurred during 

daylight hours (Wilson et al. 2017a). This species commonly dives to water depths less than 330 ft 

(100 m), but dives have been recorded as deep as 1,800 ft (550 m) (Parrish et al. 2002; Stewart et al. 

2006). Wilson et al. (2017b) reported Hawaiian monk seal dives to water depths from 70 to 100 ft (20 to 

50 m). Routine dives range from 3 to 7 min in primarily shallow water depths from 30 to 130 ft (10 to 

40 m) (Stewart 2018; Wilson 2015). (Wilson et al. 2017a) reported Hawaiian monk seals with median 

dive durations of 4.9 min. Swim speed data on the Hawaiian monk seal are sparse. Hawaiian monk seals 

swim near the bottom while at sea (Parrish et al. 2008; Parrish et al. 2005). Parrish and Abernathy 

(2006) reported Hawaiian monk seals swimming with a velocity of 3.9 kt (5 mph). 

An audiogram for an older, captive Hawaiian monk seal indicated relatively poor hearing sensitivity, a 

narrow range of best hearing sensitivity (12 to 28 kHz), and a relatively low upper frequency limit 

(Thomas et al. 1990a). Above 30 kHz, high-frequency hearing sensitivity dropped markedly (Thomas et 

al. 1990a). Sills et al. (2021) recorded the best underwater hearing to be between 0.2 and 33 kHz. 

Additionally, underwater sound recordings of Hawaiian monk seals found six different underwater calls, 

croaks, groans, growls, moans, rumbles, and whoops—all with energy less than 1 kHz (Sills et al. 2021). 

In-air vocalizations consist of a variety of sounds, including a liquid bubble sound (100 to 400 Hz), a 

guttural expiration (below 800 Hz) produced during short-distance agonistic (in conflict) encounters, a 

roar (less than 800 Hz) for long-distance threats, a belch-cough made by males when patrolling (less 

than 1 kHz), and sneezes/snorts/coughs of variable frequencies less than 4 kHz (Miller and Job 1992). 

Population Trends 

Since the early 1990s, a small but increasing number of seals and an increasing number of annual births 

have been documented in the MHI stock (Antonelis et al. 2006).The subpopulation of Hawaiian monk 

seals that occurs in the Northwest Hawaiian Islands, which encompasses the majority of the overall 

population, is currently considered stable and possibly increasing. Six breeding groups within the 

Northwest Hawaiian Islands subpopulation have been identified: Kure Atoll, Midway Islands, Pearl and 

Hermes Reef, Lisianski Island, Laysan Islands, and French Frigate Shoals (Littnan et al. 2015). The best 

available population estimate for the Hawaii stock of Hawaiian monk seals is 1,564 (CV = 0.05) 

individuals (Carretta et al. 2024; Johanos 2023). The overall population of Hawaiian monk seals appear 

to be stable and possibly increasing. 

Population Threats 

Hawaiian monk seals are highly susceptible to fisheries interactions, including entanglment and marine 

debris, illegal harassment, and habitat degradation. Additional threats includes exposure to disease, 

specifically from the land-to-sea transfer of Toxoplasmosis.  
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A.2.9 Spotted Seal (Phoca largha; Alaska Bering Sea DPS) 

Status and Management 

Spotted, or largha, seals are protected under the MMPA and classified as a species of least concern 

under the IUCN red List (Boveng 2016). The Southern DPS of spotted seals, which consists of breeding 

concentrations in the Yellow Sea and Peter the Great Bay in the Sea of Japan, is listed as threatened 

under the ESA and depleted under the MMPA (75 FR 65239; October 22, 2010). No critical habitat has 

been designated for this DPS. 

Life History 

Spotted seals occur in cold temperate and polar waters of the North Pacific and Arctic Oceans, including 

the Yellow Sea, East China Sea, Sea of Japan, Sea of Okhotsk, Bering Sea, and Chukchi Sea (Jefferson et 

al. 2015; Yang et al. 2023). They are found either in the open ocean or in pack-ice habitats throughout 

the year, including the ice over continental shelves during the winter and spring. They haul out on sea 

ice, but they also come ashore on land during the ice-free seasons of the year. Their range contracts and 

expands in correlation to ice cover, with their distribution being the most concentrated during colder, 

winter months. When the ice cover recedes in the Bering Sea, some seals migrate northward into the 

Chukchi and Beaufort Seas. As ice cover increases in the northern waters of their range, seals migrate 

southward through the Chukchi and Bering Seas to maintain ice association. Peak haul-out times are 

during molting and pupping months from February to May (Burns 2009). 

Dives as deep as 1,000 to 1,300 ft (300 to 400 m) have been reported for adult spotted seals, with pups 

diving to 260 ft (80 m) (Bigg 1981). London et al. (2014) noted that most seal dives were to depths less 

than 230 ft (70 m), but dives from 230 to 650 ft (70 to 200 m) were observed primarily during the late 

winter and spring. Lowry et al. (1994) reported that seals in the Chukchi Sea dove to depths less than 

328 ft (100 m), with a limited number of dives longer than 10 min in duration. Swim speeds range from 

0.2 to 2.8 kt (0.2 to 3.2 mph), with an average speed of 1.1 kt (1.3 mph) (Lowry et al. 1998). 

Sills et al. (2014) found the underwater hearing sensitivity in young seals ranges from 300 Hz to 56 kHz, 

with best sensitivity at 25.6 kHz. While in air, seals’ hearing sensitivity ranges from 600 Hz to 11 kHz, 

with the best sensitivity at 3.2 kHz (Sills et al. 2014). Cunningham and Reichmuth (2016) measured the 

hearing ability of one 4 year-old seal to HF underwater sounds (i.e., 50 to 180 kHz); the seal was able to 

detect sounds up to 180 kHz, well beyond the limit of their presumed HF hearing capability. Adults have 

a broad range of best hearing (thresholds within 20 dB of best sensitivity) between approximately 300 

Hz and 56 kHz (Sills and Reichmuth 2022). 

Adult spotted seals vocalize in air and underwater. Underwater vocalization of captive spotted seals 

increased 1 to 2 weeks before mating. Vocalizations were more frequently produces by male seals 

rather than females. The sounds produced included growls, drums, snorts, chirps, and barks that ranged 

in frequency from 500 Hz to 3.5 kHz (Richardson et al. 1995). Yang et al. (2017) and Sills and Reichmuth 

(2022) reported that seals exhibit an extensive repertoire of underwater vocalizations, but the 

vocalizations show limited complexity, with all calls predominately in the low frequency range. The calls 

were described as short (12 to 270 milliseconds [msec]), LF pulsating (peak frequency less than 600 Hz), 

with narrow bandwidths (169 to 232 Hz) sound. Seven types of in-air vocalizations have been identified 

in captive seals, including pup calls, yearling calls, barks, growls, grunts, moos, and throat guttural calls. 

These in-air calls range from 139 Hz to 2.3 kHz with durations ranging from 92.8 to 1,208 msec and peak-

to-peak SLs of 109 to 124 dB re 20 μPa, depending upon the age and sex of the individual (Zhang et al. 
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2016). Sills and Reichmuth (2022) also found clear diel patterns, with calling rates the highest at 

nighttime. 

Population Trends 

The global population of spotted seals is estimated to include 640,000 individuals (Boveng 2016). An 

estimated 180,000 to 240,000 seals occur in the Sea of Okhotsk (Fedoseev 2000). In the southern Sea of 

Okhotsk, off of Hokkaido, an average estimated abundance of 13,653 and 6,545 seals were reported 

during March and April 200, respectively (Mizuno et al. 2002).  A relatively stable population of 3,200 to 

3,600 seals was estimated in 2017 at Peter the Great Bay, which is within the Sea of Japan (Trukhin 

2019). Overall population trends for spotted seals are unknown. 

Population Threats 

Spotted seals are highly susceptible to habitat degradation, specifically from climate change effects. The 

increased production of carbon dioxide (CO2) emissions, which drive ocean acidifcation, is also a threat 

to spotted seal habitat degradation. Additional threats includes exposure to contaminants and 

subsistence hunting. 

A.3 Non ESA-Listed Marine Mammals 

The humpback whale and false killer whale are species with multiple DPSs that have different ESA 

listings. For the humpback whale and false killer whale, general species information (e.g., geographic 

range, migration, distribution, diving behavior, swimming behavior, hearing and vocalizations) can be 

found above under their respective ESA sections. 

A.3.1 Antarctic Minke Whale (Balaenoptera bonaerensis)  

Status and Management 

Antarctic minke whales (AMW) are protected under the MMPA and CITES Appendix I, and they are 

considered near threatened under the IUCN Red List (Cooke et al. 2018).  

Life History 

AMW are an oceanic species, occurring in waters beyond the continental shelf break (Perrin et al. 2018). 

They range from the waters of the Southern Ocean in Antarctica (south of 60 °S) to the ice edge during 

austral summer. In the austral winter, some whales overwinter in Antarctic waters (Perrin et al. 2018; 

Reilly et al. 2008).  

AMW dove for durations between 9.7 and 10.8 min, with long dives separated by 1.3 to 3.5 min of 

shallow submergence or surface “rafting” (Leatherwood et al. 1981). Friedlaender et al. (2014) recorded 

diving behavior for two foraging individuals, with three foraging dive types identified: short and shallow, 

under ice, and long and deep. The mean dive depths for the two individuals was 33 ft (10 m) for short 

and shallow dives, 98 ft (30 m) for under ice dives, and 190 ft (57 m) for long and deep dives. Dive times 

ranged from approximately 1 to 6 min (Friedlaender et al. 2014). Risch et al. (2014a) reported AMW 

making shallow dives to less than 130 ft (40 m) at night and deeper dives to over 200 ft (60 m) during 

the day. Since speeds have not been quantified, the common minke serves as a good comparison, 

reaching speeds of 4.5 kt (Stern 1992), with a reported “cruising” speed of 6.3 kt (Blix and Folkow 1995). 

Hearing sensitivity of AMW has not been directly measured (Ketten 2000; Thewissen 2002). However, 

models of common minke whale middle ears predict their best hearing overlaps with their vocalization 
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frequency range (Tubelli et al. 2012). AMW produce a variety of sounds, including whistles, clicks, 

screeches, grunts, down sweeps, calls that sound like a clanging bell, and a “bio-duck” sound 

(Leatherwood et al. 1981; Risch et al. 2014a). Down sweeps are intense, low frequency calls that sweep 

down from about 130 or 115 Hz to about 60 Hz (Schevill and Watkins 1972). The “bio-duck” sound 

resembles the quack of a duck. Bio-duck signals consist of a series of pulse trains of short down swept 

signals with a peak frequency of 154 Hz, and an average SL of 140 dB re 1 µPa at 1 m, sometimes with 

harmonics up to 1 kHz (Risch et al. 2014a). The bio-duck sound appears to be produced when whales are 

at the sea surface before foraging dives (Risch et al. 2014a); however, the function of the sound is 

largely unknown (Filún and van Opzeeland 2023). AMW have recently been noted to produce songs 

(Filún and van Opzeeland 2023). 

Population Trends 

The most recent estimate for the entire population is 515,000 whales, based on 1993–2004 survey 

efforts (IWC 2023). The population of AMW occurring off Western Australia has been estimated as 

90,000 whales (Bannister et al. 1996). Population trends for AMWs are unknown. 

Population Threats 

AMWs are highly susceptible to vessel strikes and fisheries interactions, specifically entanglement. 

Additional threats include pollution, ocean noise, whaling and effects from climate change. 

A.3.2 Bryde’s Whale (Balaenoptera edeni)  

Status and Management 

Two subspecies of Bryde’s whale have been recognized: the larger, oceanic Bryde’s whale (B. edeni 

brydei) and the smaller, coastal Eden’s whale (Bedeni edeni) (Kato and Perrin 2018; Kershaw et al. 2013; 

Luksenburg et al. 2015; SMM 2023; Wada et al. 2003). Both subspecies occur within the Study Area 

(Cooke and Brownell Jr 2018; De Boer et al. 2003). However, due to the lack of detailed published 

information on the two separate subspecies, the species will be considered herein as a whole. 

The Bryde’s whale is protected under the MMPA, under CITES Appendix I and classified as a species of 

least concern by the IUCN Red List (Cooke and Brownell Jr 2018). The International Whaling Commission 

(IWC) recognizes three stocks of Bryde’s whales in the North Pacific Ocean (Eastern, Western, and East 

China Sea) and three stocks in the South Pacific (Eastern, Western, and Solomon Islands) (IWC 1996). 

NMFS has identified a Hawaii stock in the central North Pacific Ocean. 

Life History 

The offshore Bryde’s whale occurs globally in pelagic waters, while the Eden’s whale typically occurs in 

nearshore waters of the Pacific and Indian oceans (Rice 1998). Bryde’s whales occur roughly between 

40 degrees North latitude [°N] and 40 °S throughout tropical and warm (greater than 61.3 degrees 

Farenheit [°F, 16.3 degrees Celsius [[°C]]) temperate waters year-round (Kato and Perrin 2018). Sightings 

indicate that the species’ range is expanding poleward (Kerosky et al. 2012). They are distributed in the 

subarctic-subtropical transition area—the frontal boundary where subarctic waters intersect the 

warmer waters of the Kuroshio Current—of the Western North Pacific Ocean throughout summer. This 

region is thought to be a feeding area, where the foraging distribution is highly linked to the distribution 

of their prey (Sasaki et al. 2013; Watanabe et al. 2012). Most whales are believed to migrate seasonally 

toward the lower latitudes near the equator in winter and to high latitudes in summer (Kato and Perrin 

2018). For example, two satellite-tagged whales in the offshore waters of the Western North Pacific 
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Ocean did not remain in the subarctic-tropical transition feeding area throughout the summer; instead, 

they traveled southward to subtropical waters between 20 and 30 °N (Murase et al. 2015). Foraging 

grounds are not well known, although there is evidence that they feed on a wide range of food in both 

pelagic and nearshore areas (Niño-Torres et al. 2014).   

Bryde’s whales can dive to a water depth of about 1,000 ft (300 m) (Kato and Perrin 2018). The 

maximum dive time reported for two whales off Madeira Island was approximately 9.4 min, with 

average dive duration lasting 5 min (Alves et al. 2010). Additionally, routine dives occurred in water 

depths from 130 to 656 ft (40 to 200 m), with a maximum depth of 958 ft (292 m) (Alves et al. 2010). 

Bryde’s whales are relatively fast swimmers. General swim speeds are between 1.1 and 3.8 kt (2 and 7 

kilometers per hour [kph]), with some whales moving as fast as 10 to 14 kt (20 to 25 kph) (Kato and 

Perrin 2018). Murase et al. (2015) reported a mean speed of 2.4 kt (4.4 kph) for two whales, with one 

individual averaging 3.0 kt (5.5 kph) and the other averaging 1.6 kt (2.9 kph) during travel. Whales 

tracked off Kauai, Hawaii swam at speeds that ranged from 0.08 to 8.6 kt (0.15 to 16 kph), with an 

overall mean swim speed of 3.2 kt (5.9 kph) (Helble et al. 2024; Helble et al. 2016). 

No direct measurements of Bryde’s whales’ hearing sensitivity have been conducted (Ketten 2000). They 

are known to produce a variety of LF sounds ranging from 20 to 900 Hz, with the higher frequencies 

coming from mother-calf pairs (Cummings 1985; Edds et al. 1993). Oleson et al. (2003) reported call 

types with fundamental frequencies below 60 Hz. Calves produce discrete pulses at 700 to 900 Hz (Edds 

et al. 1993). SLs range between 152 and 174 dB re 1 µPa at 1 m (Frankel 2018). 

Population Trends 

No global population estimates exist. In the Western North Pacific Ocean, the population is estimated as 

41,000 whales (IWC 2023). The East China Sea stock is estimated as 137 whales (IWC 1996). In Hawaiian 

waters, the best estimate is 791 whales (CV=0.29) (Carretta et al. 2024). Population trends for Bryde’s 

whales are unknown. 

Population Threats 

In Hawaii, Bryde’s whales are highly susceptible to longline fisheries interactions, specifically 

entanglement. Additional threats include vessel strike, vessel disturbance, habitat degradation, 

pollution, ocean noise and effects from climate change. 

A.3.3 Common Minke Whale (Balaenoptera acutorostrata) 

Status and Management 

The taxonomy of the minke whale is not yet fully resolved. The common minke whale (Balaenoptera 

acutorostrata) has separate subspecies designations in the North Pacific (B. acutorostrata scammoni) 

and the North Atlantic (B. acutorostrata acutorostrata) Oceans. Dwarf minke whale are an unnamed 

subspecies that occurs almost exclusively in the Southern Hemisphere. The North Pacific and dwarf 

minke subspecies are both found within the Study Area. Little to no subspecies-level data is available on 

the dwarf minke whale, so information is presented herein on the common minke whale is considered 

inclusive for the dwarf minke whale. 

The common minke whale is protected under the MMPA and CITES Appendix I, and classified as a 

species of least concern by the IUCN Red List (Cooke 2018a). The IWC has reevaluated the stock 

structure of common minke whales in the Western North Pacific Ocean, concluding that at least two 

stocks of common minke whales occur in the Western North Pacific Ocean: the J-stock (Yellow Sea, East 
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China Sea, and Sea of Japan), and the O-stock (offshore waters of the Northwest Pacific Ocean and 

Okhotsk Sea) (Cooke 2018a). However, stock structure is not fully resolved as there is a lack of data for 

minke whales during winter on their reputed breeding grounds.  

Life History 

Minke whales occur mostly in tropical to polar coastal/neritic and inshore waters of the Atlantic, Pacific, 

and Indian Oceans, as well as more infrequently in pelagic waters. Common minke whales are 

considered rare in the Northern Indian Ocean (Jefferson et al. 2015; Sathasivam 2002). They are thought 

to be migratory in some areas. Although migration pathways are not well known, they generally move to 

higher latitudes to feed in the summer and return to lower latitudes to breed and calve in the winter 

(Víkingsson and Heide-Jørgensen 2015). Whales in some areas appear to be year-round residents (NMFS 

2023a). Areas of winter aggregation are not known (Cooke 2018a). 

Common minke whales have been detected acoustically and visually in the winter around the Hawaiian 

Islands in small numbers (Barlow 2003a; Rankin and Barlow 2005). Additionally, there have been a few 

reports of unidentified whales in the Northern Indian Ocean that may have been minke whales; 

however, none of these sightings have been confirmed (Perrin et al. 2018).  

Minke whales in the St. Lawrence River performed short (2 to 3 min) and long (4 to 6 min) dives 

(Christiansen et al. 2015). Some dives have range from 1 to 1.4 min in duration (Stockin et al. 2001), 

whereas other studies found a wider range of 1 to 6 min (Joyce et al. 1989). The dives of four tagged 

whales could be characterized as long/deep dives, intermediate dives, and short/shallow dives, 

accounting for 14, 29, and 57 percent of all baseline dives, respectively (Kvadsheim et al. 2017). Tagged 

whales dove to a maximum depth of 490 ft (150 m) but rarely dove deeper than 390 ft (120 m) 

(Kvadsheim et al. 2017). The mean swim speed for whales in Monterey Bay was 4.5 kt (Stern 1992), 

while their reported “cruising” speed was 6.32 kt (11.7 kph) (Blix and Folkow 1995). Helble et al. (2023) 

classified swim speeds as either “slow state” (mean = 2.75 ft/s [0.84 m/s]) or “fast state” (mean = 

7.74 ft/s [2.36 m/s]). Additionally, minke whales pursued by killer whales swam at speeds ranging from 

8.1 to 16 kt (15 to 30 kph) (Ford et al. 2005). 

Beginning in summer 2022, a project in coordination with National Marine Mammal Foundation, the 

Norwegian Defence Research Establishment, and LKARTS-Norway set out to measure common minke 

whale hearing, via auditory brainstem response (ABR). Preliminary results suggest that the upper-

frequency limit for minke whales is between 45 and 90 kHz (DoN 2024b). This hearing range is much 

higher than previously believed (DoN 2024b; NMMF 2023).  

Sounds produced by common minke whales encompass a wide frequency range and variety of call types 

(Frankel 2018). Their sound variety includes moans, clicks, down sweeps, ratchets, pulse trains, grunts, 

and “boings” (80 Hz to 20 kHz) (Edds-Walton 2000; Frankel 2018; Mellinger et al. 2000). The signal 

features of their vocalizations consistently include LF, short-duration down sweeps from 250 to 50 Hz. 

The energy in pulse trains is concentrated in the 100 to 400 Hz band (Mellinger et al. 2000). Complex 

vocalizations recorded from whales found in Australian waters involve pulses ranging between 50 Hz 

and 9.4 kHz, followed by pulsed tones at 1.8 kHz and tonal calls shifting between 80 and 140 Hz 

(Gedamke et al. 2001). Boings begin with a brief pulse followed by a longer AM and FM signal (Rankin 

and Barlow 2005). SLs of calls ranged from 164 to 168 dB re 1 μPa at 1 m (Risch et al. 2014b). 

Geographical differences have been found among the sounds recorded (Rankin and Barlow 2005). 
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Population Trends 

The most recent abundance estimate for the Western North Pacific (west of 170 degrees East longitude 

[°E]) is from data collected from 2005–2012, totaling 27,000 individuals (CV=0.16), with 60 percent of 

whales being found in the Okhotsk Sea (Allison et al. 2014). The current minimum population for the J-

stock is estimated to be 5,247 animals (Song 2016). Design-based abundance estimate in 2017 was 438 

whales (CV=1.05) within the Hawaiian EEZ during the summer and fall (Bradford et al. 2021). 

Furthermore, line-transect surveys around the Mariana Islands estimated there to be a minimum of 80 

to 91 minke whales in the area during the winter/spring season (Norris et al. 2017). Population trends 

for minke whales are unknown. 

Population Threats 

Minke whales are highly susceptible to fisheries interactions, specifically entanglement. Additional 

threats include vessel strikes, vessel disturbance, habitat degradation, pollution, ocean noise and effects 

from climate change. 

A.3.4 Humpback Whale (Megaptera novaeangliae) 

Status and Management 

Humpback whales found within the Study Area that are not ESA-listed, including the Hawaii DPS, are 

described here. DPS distinctions for humpback whales are based on breeding grounds. Only one 

breeding area, West Australia, has been identified in the western Indian Ocean (NOAA 2016). In contrast 

to DPSs, stocks of humpback whales are identified by geographic areas that include discrete or multiple 

feeding areas. 

Life History 

Humpback whales from one breeding ground DPS migrate to feed in multiple feeding areas in varying 

numbers, causing intermingling and overlap of DPSs at feeding grounds. Hawaii DPS whales migrate and 

feed throughout the entire North Pacific region. Therefore, the WNP stock, Coastal North Pacific (CNP) 

stock, and the CA-OR-WA stock all have Hawaii DPS whales within their respective feeding ground 

region. Under the MMPA, the WNP stock, the CNP stock, and the CA-OR-WA stock are considered 

depleted. The America Samoa stock, also found within the Study Area, has feeding areas in the Southern 

Ocean along the Antarctic Peninsula (Carretta et al. 2021). Only one breeding area, West Australia, has 

been identified in the western Indian Ocean (NOAA 2016). 

In the North Pacific Ocean, stocks of humpbacks include the CA-OR-WA with feeding areas in the 

California-Oregon and the Washington-British Columbia regions. The CNP stock has feeding areas from 

southeast Alaska to the Alaskan Peninsula, and the WNP stock feeds in the Aleutian Islands, the Bering 

Sea, and Russia.  

General information on humpback whale geographic range, migration, distribution, diving behavior, 

swimming behavior, hearing and vocalizations can be found in Section A.2.3. 

Population Trends 

The population of humpback whales in the entire North Pacific Ocean is estimated to be 21,808 whales 

(CV=0.04) (Barlow et al. 2011). In the Central North Pacific Ocean portion of the Study Area, the 

population of the Hawaii DPS is estimated as 10,103 whales (Calambokidis et al. 2008). Population 

trends for the DPS’ of humpback whales found within the Study Area are unknown. 
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Population Threats 

Humpback whales are highly susceptible to vessel strikes and fisheries interactions, specifically 

entanglement. Additional threats include habitat degradation, pollution, vessel disturbance, ocean noise 

and effects from climate change. 

A.3.5 Omura’s Whale (Balaenoptera omurai) 

Status and Management 

Omura’s whale is protected under the MMPA, listed under CITES Appendix I, and considered data 

deficient by the IUCN (Cooke and Brownell Jr 2019). Omura’s whales have only recently been described 

and differentiated from Bryde’s whales via genetic analysis (Sasaki et al. 2006; Wada et al. 2003).  

Life History 

Omura’s whale is often observed in coastal and neritic waters, but these whales have also been 

observed in deep waters off the shelf (Cerchio et al. 2015; Cerchio and Yamada 2018), this species 

primarily inhabits warm-temperate and tropical locations in all oceans except for the eastern and central 

Pacific (Cerchio et al. 2019). The majority of records are located between 35 °N and 35 °S in waters of 

the Indo-Pacific. Omura’s whale has been reported in the waters of countries such as Japan, Australia, 

Republic of Korea, and Indonesia (Cerchio et al. 2019; Kim et al. 2018). No information is available on the 

migratory behavior of Omura’s whales. The presence of mothers and calves in northwestern 

Madagascar waters, as well as re-sightings of the same individuals the following year, suggests a 

resident breeding population (Cerchio et al. 2015). Swim speeds and dive behavior have not yet been 

documented. 

Hearing has not been measured for the Omura’s whale; however, they are classified as low frequency 

hearing specialists, presumably capable of hearing sound within the range of 7 Hz to 35 kHz (NMFS 

2018; Southall et al. 2019). They have been recorded producing long (mean duration of 9.2 sec), 

broadband, AM calls with energy concentrated in the 15 to 50 Hz band and a rhythmic sequence of 2 to 

3 min intervals between utterances (Cerchio et al. 2015). Whale calls are thought to be suggestive of 

song display. Cerchio and Yamada (2018) observed calls that were rhythmically repeated at 130 to 

180 sec intervals, with singing documented to last up to 12 hours without pause and five to six singers 

audible on a single hydrophone. 

Population Trends 

Given that limited specimens have been collected, their recent reclassification as a separate species 

from Bryde’s whales, and their unknown range, there are no global or regional abundances available. 

Population trends for Omura’s whales are unknown. 

Population Threats 

Omura’s whales are highly susceptible to vessel strikes and fisheries interactions. Additional threats 

include habitat degradation from climate change effects. 
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A.3.6 Baird’s Beaked Whale (Berardius bairdii)  

Status and Management 

Baird’s beaked whale is protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Taylor and Brownell Jr. 2020). Sightings of this species 

are rare; therefore, knowledge on stocks and abundances is limited.  

Life History 

Baird’s beaked whales occur in the North Pacific, including in the Bering and Okhotsk Seas and off the 

coast of California (Kasuya 1986; Yack et al. 2013). These whales inhabit deep waters and appear to be 

most abundant in areas of steep topographic relief, such as shelf breaks and seamounts (Dohl et al. 

1983; Kasuya 1986). They have been documented as having an inshore-offshore movement off 

California beginning in July and ending around September/October (Dohl et al. 1983). Additionally, it is 

reported that whales migrate to the coastal waters of the Western North Pacific and the Southern Sea of 

Okhotsk in the summer (Ohizumi et al. 2003). 

Kasuya (2009) reported that Baird’s beaked whales in Pacific Japan had dives lasting up to 67 min, with 

39 percent of dives lasting less than 11 min, 27 percent of dives lasting between 11 and 20 min, and 18 

percent of dives between 21 and 30 min. Barlow (1999) reported average dive durations at 15.5 min 

(CV=0.13). A tagged whale in the Western North Pacific had a maximum dive time of 64.4 min and a 

maximum depth of 5,830 ft (1,777 m). The same whale’s behavior consisted of deep dives (greater than 

3,280 ft [1,000 m]), followed by several subsequent intermediate dives (328 to 3,280 ft [100 to 1,000 m]) 

and shallow dives (less than 328 ft [1,000 m]) (Minamikawa et al. 2007). Another tagged whale exhibited 

a maximum dive as long as 73 min and to 4,628 ft (1,411 m) deep (Stimpert et al. 2014). The same whale 

recorded speeds of 2.7 and 2.9 kt (1.4 m/s and 1.5 m/s) before and after sonar exposure, respectively. 

(DeAngelis et al. 2023) estimated average dive depths between 1,096 and 2,894 ft (334 and 882 m), 

based on echolocation depths picked up from hydrophones. Baseline swim speed data are limited due 

to Baird’s beaked whales’ elusive nature. 

Direct measurements of Baird’s beaked whale hearing sensitivity have not been identified (Ketten 2000; 

Thewissen 2002). This species produces a variety of sounds, mainly burst-pulse clicks and FM whistles. 

Whales have been recorded producing HF sounds between 12 and 134 kHz, with dominant frequencies 

between 23 and 24.6 kHz and 35 and 45 kHz (Dawson et al. 1998). They produce two different types of 

echolocation signals, an FM pulse—similar to other beaked whales—and a broadband click—similar to 

dolphins (Baumann-Pickering et al. 2013b). The different function of these two signals is still unknown. 

The FM echolocation pulses recorded a median peak frequency at 16.4 kHz and a median duration of 

504 µs (Baumann-Pickering et al. 2013a). There is no available data regarding explicit seasonal or 

geographical variation in sound production; however, echolocation signals in the northeastern Pacific 

were recorded year round, indicating no seasonal patterns in this region (Baumann-Pickering et al. 

2014). No estimated SLs have been documented. 

Population Trends 

Off the Pacific Coast of Japan, the most recent population abundance estimate, based on 2017 surveys, 

is 3,596 (CV=0.82) whales (Sasaki et al. 2023). The population of the eastern Sea of Japan was estimated 

at 1,468 whales (Miyashita 1990). However, the Navy recognizes that these population estimates are old 

and unreliable, despite being the best available data for this region. Baird’s beaked whales popultions 

appear to be stable and possibly increasing. 
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Population Threats 

Baird’s beaked whales are highly susceptible to fisheries interactions, specifically entanglement. 

Additional threats includes exposure ocean noise and effects from climate change. 

A.3.7 Common Bottlenose Dolphin (Tursiops truncatus) 

Status and Management 

The common bottlenose dolphin is protected under the MMPA, listed under CITES Appendix II, and 

classified as a species of least concern under the IUCN Red List (Wells et al. 2019). The global population 

for the bottlenose dolphin is unknown. 

Life History 

The bottlenose dolphin is distributed worldwide in temperate to tropical waters. In North America, they 

inhabit waters with temperatures ranging from 50 °F to 89 °F (10 °C to 32 °C) (Wells and Scott 2018). 

Common bottlenose dolphins are primarily found in coastal waters, but they also occur in diverse 

habitats ranging from rivers and protected bays to oceanic islands and the open ocean, over the 

continental shelf, and along the shelf break (Wells and Scott 2018). Seasonal movements vary between 

inshore and offshore locations and year-round home ranges (Croll et al. 1999; Shane et al. 1986; Wells 

and Scott 2018). Calving season is year-round with peaks occurring from early spring through early fall 

(Wells and Scott 2018). There are no known breeding grounds. 

Bottlenose dolphin dive times as long as 10 min have been previously recorded (Ridgway 1986). Wild 

offshore dolphins have been reported to dive to depths greater than 1,500 ft (450 m) (Klatsky et al. 

2007). More recently, Fahlman et al. (2023) reported that offshore dolphins commonly performed long 

(greater than 272 sec) and deep (greater than 653 ft [199 m]) dives. The deepest dive recorded for a 

bottlenose dolphin is 1,760 ft (535 m) by a trained individual (Ridgway 1986). Sustained swim speeds 

ranged between 2 and 10 kt (4 and 20 kph), with speeds recorded as high as 29 kt (54 kph) (Lockyer and 

Morris 1987). The most energetically efficient swim speed for dolphins is about 4.23 kt (2.18 m/s) (Bailey 

and Thompson 2010). 

Bottlenose dolphins hear underwater sounds in the range of 150 Hz to 135 kHz (Johnson 1967; 

Ljungblad et al. 1982). Their best underwater hearing occurs between 15 and 110 kHz, where the RL 

threshold range is 42 to 52 dB (Au 1993). Ljungblad et al. (1982) measured sensitivities between 25 and 

70 kHz, with peaks in sensitivity between 25 and 50 kHz. Bottlenose dolphins also have accurate sound 

location abilities and are thought to be able to voluntarily reduce their hearing sensitivity to loud sounds 

(Nachtigall and Supin 2015; Richardson et al. 1995). 

Bottlenose dolphins produce a variety of whistles, echolocation clicks, low-frequency narrow, “bray” and 

burst-pulse sounds. Dolphins produce sounds as low as 50 Hz and as high as 150 kHz with dominant 

peak frequencies at 300 Hz to 14.5 kHz, 25 to 30 kHz, and 95 to 130 kHz (Croll et al. 1999). The maximum 

SL reported is 227.6 dB (Au 1993). Echolocation clicks with peak frequencies from 40 to 130 kHz are 

hypothesized to be used in navigation, foraging, and predator detection (Au 1993; Houser et al. 1999; 

Jones and Sayigh 2002). Sonar clicks are broadband, ranging in frequency from a few kHz to more than 

150 kHz, with a 3 dB bandwidth of 30 to 60 kHz (Au 1993). Echolocation signals are 0.05 to 0.1 sec in 

duration with peak frequencies ranging from 30 to 100 kHz (Houser et al. 1999). Burst-pulses, or 

squawks, are commonly produced during social interactions. These sounds are broadband vocalizations 

that consist of rapid sequences of clicks.  
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Inter-click intervals (ICIs) vary to form different types of click patterns that include the following: (1) low-

frequency clicks that have no regular repeating interval; (2) train clicks (ICI range=0.035–0.143 sec); (3) 

packed clicks (ICI range=0.002–0.005 sec); and (4) bursts (ICI range: 0.002–0.005 sec), which had more 

clicks than a packed click train (Buscaino et al. 2015). Burst-pulse sounds are typically used during 

escalations of aggression (Overstrom 1983). Whistles range in frequency from 1.5 to 23 kHz and have 

durations up to 4 sec (Díaz López 2011; Gridley et al. 2015). Each individual dolphin has a fixed, unique 

FM pattern, or contour whistle, called a signature whistle. These signal types have been well studied and 

are used for recognition, but they may have other social contexts (Janik et al. 2013; Kuczaj 2015). 

Signature whistles have a narrow-band sound with the frequency commonly between 4 and 20 kHz, 

duration between 0.1 and 3.6 sec, and an SL of 125 to 140 dB re 1 µPa at 1 m (Caldwell et al. 1990). 

Population Trends 

The abundance of common bottlenose dolphins in the WNP Northern Offshore stock, which includes 

bottlenose dolphins in the area of the WNP bounded by 30 to 42 °N and 145 to 180 °E, is estimated as 

100,281 dolphins (Kasuya and Perrin 2017; Miyashita 1993). The portion of the WNP stock that occurs in 

Southern Offshore Japan, found in the area between 25 to 35 °N and 125 to 145 °E, has been estimated 

to include 40,769 dolphins (Kanaji et al. 2018). Dolphins occurring in Pacific coastal waters of Japan are 

part of the Japanese Coastal stock, which is estimated to include 3,516 dolphins (Kanaji et al. 2018). The 

WNP stock, which occurs in the Asian continental seas, includes 168,792 dolphins (Miyashita 1993). The 

Hawaii population of pelagic common bottlenose dolphins includes 24,669 individuals (CV=0.57) 

(Carretta et al. 2024); the insular Hawaiian stocks include an estimated 184 dolphins in the Kauai/Niihau 

stock, 743 in the Oahu stock, 191 in the 4-Island stock, and 128 in the Hawaii Island stock (Baird et al. 

2009; Carretta et al. 2018). In Western Australia, 2,000 to 3,000 common bottlenose dolphins may occur 

in the waters off Western Australia (Preen et al. 1997). The population trends for bottlenose dolphins 

within the Study Area are unknown. 

Population Threats 

Bottlenose dolphins are susceptible to fisheries interactions, specifically entanglement. Additional 

threats includes exposure to disease and climate change. 

A.3.8 Common Dolphin (Delphinus delphis delphis) 

Status and Management 

The SMM (2023) has resolved and revised the complex taxonomy of the common dolphin, which had 

formerly been divided into the short-beaked common dolphin and the long-beaked common dolphin. 

Although the Indo-Pacific common dolphin is retained as a subspecies, the SMM no longer recognizes 

the two, short-beaked and long-beaked, subspecies of common dolphins; these species are now simply 

the common dolphin. NMFS still distinguishes between the two species. This SEIS/OEIS follows the SMM 

definition of common dolphins, including the Indo-Pacific common dolphin subspecies. The Indo-Pacific 

common dolphin is a long-beaked variant that occurs in the Indian Ocean (SMM 2023). The details that 

define the common dolphin and Indo-Pacific subspecies are difficult to assess at-sea, and most at-sea 

observations only reported “common” dolphins, generically. Since little characterization is known to the 

subspecies level, information that follows refers to the species of common dolphins, inclusive of the 

Indo-Pacific subspecies. The common dolphin is protected under the MMPA, listed under CITES 

Appendix II, and classified as a species of least concern under the IUCN Red List (Braulik et al. 2021).  
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Life History 

Common dolphins are widely distributed worldwide in temperate, tropical, and subtropical oceans, 

primarily in neritic waters of the continental shelf and steep bank regions where upwelling occur 

(Jefferson et al. 2015; Perrin 2018a). These dolphins seem to be most common in the coastal waters of 

the Pacific Ocean, often occurring within 110 miles (mi; 180 km) of land (Jefferson et al. 2015). 

Dive depths range between 30 and 656 ft (9 and 200 m), with most dives occurring to 30 to 160 ft (9 to 

50 m) (Evans 1994). The deepest dive recorded for common dolphins was 846 ft (258 m) (Evans 1971). 

Swim speeds for Delphinus spp. have been measured at 3.1 kt (5.8 kph), with maximum speeds of 

8.75 kt (16.2 kph) (Evans 1971). Common dolphins tracked off California swam at an average speed of 

5 kt (9 kph) (Wiggins et al. 2013). 

Little is known about hearing in common dolphins. The hearing threshold, using ABR on a single dolphin, 

was found to have a U-shaped audiogram, a steeper high-frequency branch, and an auditory range from 

10 to 150 kHz, with greatest sensitivity between 60 and 70 kHz (Popov and Klishin 1998). It should be 

noted that the dolphin studied by Popov and Klishin (1998) was ill and eventually died in captivity after 

measurements were taken. Therefore, the measurements may not accurately represent a healthy 

dolphin’s hearing. Houser et al. (2022) used auditory evoked potential (AEP) methods on a stranded 3-

year-old long-beaked common dolphin and identified hearing thresholds at less than 65 dB re 1 μPa 

from 40 to 80 kHz. The upper frequency limit was at least 160 kHz, the highest frequency tested. 

Common dolphins produce sounds as low as 0.2 kHz and as high as 150 kHz, with dominant frequencies 

between 0.5 to 18 kHz and 30 to 60 kHz (Au 1993; Moore and Ridgway 1995; Popper 1980). Signal types 

consist of clicks, squeaks, whistles, and creaks (Evans 1994). Whistles of the short-beaked common 

dolphin range between 3.6 and 23.5 kHz (Ansmann et al. 2007), while the whistles of long-beaked 

common dolphins range from 7.7 to 15.5 kHz (Oswald et al. 2003). Most of the energy of echolocation 

clicks is concentrated between 15 and 100 kHz (Evans and Awbrey 1988; Wood and Evans 1980). The 

maximum peak-to-peak SL of common dolphins is 180 dB (Popper 1980). In the North Atlantic, the mean 

SL was approximately 143 dB with a 154 dB maximum (Kaschner et al. 1997). There are no available data 

regarding seasonal or geographical variation in sound production. 

Population Trends 

The global population and population trends for common dolphins are unknown. 

Population Threats 

Common dolphins are highly susceptible to fisheries interactions, specifically entanglement and hunting. 

Additional threats includes effects from climate change. 

A.3.9 Goose-Beaked Whale (Ziphius cavirostris) 

Status and Management 

Goose-beaked whales (also known as Cuvier’s beaked whales) are protected under the MMPA, listed in 

CITES Appendix II, and classified as a species of least concern under the IUCN Red List (Baird et al. 2020). 

No global abundance for this species is known but various studies have estimated population sizes for 

different regions of the world. 
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Life History 

Goose-beaked whales are the most cosmopolitan of all beaked whale species. Except for the high Arctic 

and Antarctic waters, they are widely distributed in tropical to polar oceanic waters of all oceans and 

major seas, including the Sea of Japan and Sea of Okhotsk (Heyning and Mead 2009; Jefferson et al. 

2008). No data on breeding and calving grounds has been published. 

Goose-beaked whales exhibit exceptionally long and deep foraging dives (Shearer et al. 2019). For 

foraging dives, Barlow et al. (2020) found the mean depth to be 3,878 ft (1,182 m). Quick et al. (2020) 

found the median duration of foraging dives to be 59 min, with only 5 percent of dives exceeding 77.7 

min. Overall dive durations range between 20 and 87 min with an average dive time near 30 min (Baird 

et al. 2004; Jefferson et al. 1993). Schorr et al. (2014) reported a maximum dive depth of 9,816 ft 

(2,992 m) that lasted 137.5 min. (Joyce et al. 2017) found mean dive durations of 23.72 min, with a 

maximum duration of 90.14 min. They also exhibited long recovery times (or inter-dive intervals) with a 

median of 68 min at the surface between dive bouts (Joyce et al. 2017). Whales in the northwestern 

Atlantic Ocean off Cape Hatteras were reported to exhibit short surface intervals and highly bimodal 

dives. Deep dives went to a median water depth of 4,777 ft (1,456 m) and a median duration of 

58.9 min; whereas, shallow dives went to a median depth of 920 ft (280 m) with a median duration of 

18.7 min (Shearer et al. 2019). Swim speeds have been recorded between 2.7 and 3.3 kt (5 and 6 kph) 

(Houston 1991). During a dive, speeds were found to average 2.3 kt (1.1 m/s), but direction varied 

(Barlow et al. 2018). 

Hearing sensitivity of goose-beaked whales has not been measured (Ketten 2000; Thewissen 2002). 

They were recorded producing HF clicks between 13 and 17 kHz; since these sounds were recorded 

during diving activity, clicks were assumed to be associated with echolocation (Frantzis et al. 2002). 

Johnson et al. (2004) recorded frequencies of clicks ranging from about 12 to 40 kHz with associated SLs 

of 200 to 220 dB re 1 µPa at 1 m (peak-to-peak). Johnson et al. (2004) also found that whales do not 

vocalize when within 656 ft (200 m) of the surface. They started clicking at an average depth of 1,560 ft 

(475 m) and ceased clicking on the ascent at an average depth of 2,790 ft (850 m) with click intervals of 

about 0.4 sec. Zimmer et al. (2005a) also studied the echolocation clicks and recorded a SL of 214 dB re 

1 µPa at 1 m (peak-to-peak). There are no available data regarding seasonal or geographical variation in 

sound production. 

Population Trends 

Using data from the early 1990’s to 2020, it was estimated that the global population size of goose-

beaked whales is over 100,000 individuals (Baird et al. 2020; Barlow 2003b; Bradford et al. 2021; 

Ferguson and Barlow 2001; Wade and Gerrodette 1993). Abundance of goose-beaked whales for the 

Hawaii stock is estimated to be 4,431 individuals (CV=0.41) (Bradford et al. 2021). 

Population Threats 

Goose-beaked whales are highly susceptible to fisheries interactions, specifically entanglement. 

Additional threats includes exposure to ocean noise and climate change. 

A.3.10 Dall’s Porpoise (Phocoenoides dalli) 

Status and Management 

Dall’s porpoise is protected under the MMPA, listed under CITES Appendix II, and listed as a species of 

least concern under the IUCN Red List (Jefferson and Braulik 2018). Dall's porpoises are separated 
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taxonomically into two subspecies: Phocoenoides dalli truei and Phocoenoides dalli dalli, with both 

subspecies occurring in the Study Area. 

Life History 

The Dall’s porpoise is found exclusively in the North Pacific Ocean and adjacent seas (e.g., Bering Sea, 

Okhotsk Sea, and Sea of Japan) from Baja California and Japan in the south up to the Bering Sea in the 

north. This oceanic species is primarily found in deep waters from 30 to 62 °N, in areas where deep 

water comes close to shore, and in inshore waters of Washington, British Columbia, and Alaska 

(Jefferson et al. 2015). Distribution and seasonal movement is poorly understood (Jefferson et al. 2015). 

Dall’s porpoises are relatively deep divers, diving to 900 ft (275 m) for as long as 8 min (Hanson et al. 

1998; Ridgway 1986). Thought to be one of the fastest swimming of the small cetaceans, average swim 

speeds range between 1.3 and 11.7 kt (2.4 and 21.6 kph) (Croll et al. 1999). Swim speeds within this 

range are dependent on the type of swimming behavior, which includes: slow rolling; fast rolling; or 

rooster-tailing, which characterized by a spray of water during brisk surface swimming. Outside of these 

behaviors, Dall’s porpoises can reach speeds of 30 kt (55 kph) for quick bursts (Leatherwood and Reeves 

1983). 

Although there is no direct measurement of the hearing sensitivity of Dall’s porpoises (Ketten 2000; 

Thewissen 2002), responses to sounds showed porpoise species to be insensitive to low-frequency 

sounds (less than 3 kHz), with distinct sensitivity to ultrasonic pulses of 20 to 143 kHz (Hatakeyama et al. 

1994). They produce short, high frequency pulses ranging between 125 and 135 kHz, with LF sound 

clicks being rare (Awbrey et al. 1979; Evans and Awbrey 1984). Narrow band high frequency clicks are 

also produced with energy concentrated around 121 to 147 kHz with a duration of 53 to 251 

microsecond (µsec) (Kyhn et al. 2013). Their maximum peak-to-peak SL is 175 dB (Richardson et al. 

1995).  

Population Trends 

The global population of Dall’s porpoise is estimated at 1.2 million (Jefferson et al. 2015). The population 

of the WNP truei subspecies of the Dall’s porpoise is estimated as 178,157 individuals (CV=0.23) (Kasuya 

and Perrin 2017). The Sea of Japan dalli populations are estimated to include 173,638 porpoises 

(CV=0.21) (Kasuya and Perrin 2017). Dalli types in the western north Pacific include 162,000 porpoises 

(Kasuya and Perrin 2017; Miyashita 1991). Dall’s porpoises population trends are unknown, but likely 

stable. 

Population Threats 

Dall’s porpoises are highly susceptible to fisheries interactions, specifically with injuries and mortality in 

fishing gear. Additional threats includes effects from climate change. 

A.3.11 Dwarf Sperm Whale (Kogia sima) and Pygmy Sperm Whale (Kogia breviceps) 

Status and Management 

Both the dwarf sperm whale and pygmy sperm whale are protected under the MMPA, listed under 

CITES Appendix II, and listed as species of least concern on the IUCN Red List (Kiszka and Braulik 2020a, 

2020b). Population estimation by species is difficult due to challenges in distinguishing these species at-

sea; therefore, data for both species are typically combined. Where possible, population data are 

presented by species herein.  
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Life History 

Pygmy and dwarf sperm whales are distributed worldwide, primarily in temperate to tropical deep 

waters, and they are especially common in waters along continental shelf breaks (Jefferson et al. 2008). 

Dwarf sperm whales prefer warmer waters than pygmy sperm whales (Caldwell and Caldwell 1989; 

Jefferson et al. 2008). Little evidence exists for seasonal movements in either species (McAlpine 2018). 

As Kogia spp. are elusive in the field and rehabilitation tends to be unsuccessful, there is little published 

information on their diving behaviors. Dwarf sperm whales exhibited a maximum dive time of 43 min 

(Breese and Tershy 1993). Swim speeds vary, averaging 3 kts and reaching up to 5.9 kts (Scott et al. 

2001).  

Little to no data exist on the hearing sensitivity for pygmy or dwarf sperm whales. An ABR study on a 

pygmy sperm whale in rehabilitation indicated an underwater hearing range with greatest sensitivities 

between 90 and 150 kHz (Carder et al. 1995; Ridgway and Carder 2001). Using AEP methods on stranded 

whales, dwarf sperm whales showed good hearing sensitivity between 45 and 128 kHz, while pygmy 

sperm whales had a slightly higher range between 80 and 113 kHz (Houser et al. 2022). 

Echolocation pulses of the rehabilitated pygmy sperm whale documented peak frequencies at 125 to 

130 kHz (Ridgway and Carder 2001). Recordings of captive pygmy sperm whales show they produce 

sounds between 60 and 200 kHz, with peak frequencies at 120 to 130 kHz (Santoro et al. 1989). In 

Hawaii, a captive pygmy sperm whale produced an LF swept signal between 1.3 and 1.5 kHz (Thomas et 

al. 1990b). Other reported frequencies of dwarf whales ranged from 13 to 33 kHz with variable 

durations up to 0.5 sec (Jérémie et al. 2006). It has been recently reported that the sounds produced by 

captive and free-ranging dwarf sperm whales were similar to pygmy sperm whales; both vocalizations 

were characterized as narrow-band, HF clicks with mean frequencies from 127 to 129 kHz and inter-click 

intervals of 0.110 to 0.164 sec (Merkens et al. 2018). 

Population Trends 

Abundance estimates of the global population sizes for these species are unknown. The Hawaii stocks of 

the dwarf sperm whale and pygmy sperm whale are estimated as 53,421 individuals (CV=0.63) and 

42,083 individuals (CV=0.64), respectively (Bradford et al. 2021). In the southwestern Indian Ocean, 

aerial survey data resulted in an abundance estimate of 683 for both Kogia spp., combined (Laran et al. 

2017). However, this estimate comes with an availability bias, and an updated estimate for the Indian 

Ocean as a whole does not exist. The population trends for both Kogia species are unknown. 

Population Threats 

Dwarf and pygmy sperm whales are highly susceptible to fisheries interactions, specifically bycatch 

within gillnet fisheries. Additional threats include vessel strikes, exposure to ocean noise, disease, and 

climate change.  

A.3.12 False Killer Whale (Pseudorca crassidens) 

Status and Management 

Details specific to non-ESA listed false killer whales, including the Hawaii Pelagic and Northwestern 

Hawaiian Islands stocks, are described in this section. False killer whales are protected under the MMPA, 

listed under Appendix II of CITES, and classified as near threatened under the IUCN Red List (Baird 

2018a). Three populations of false killer whales have been identified in Hawaiian waters: the 
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Northwestern Hawaiian Islands stock, the Pelagic stock, and the MHI Insular stock. The MHI Insular stock 

is described above in Section A.2.6.  

Life History 

General information on false killer whale geographic range, migration, distribution can be found above 

in Section A.2.6. 

Population Trends 

The global population for false killer whales is unknown. Estimates of 16,668 (CV=0.26) whales have 

been documented in the northwestern Pacific (Miyashita 1993). Within this region, the population has 

been subdivided with 2,029 whales in the coastal area of Japan, 8,569 whales in the offshore area, and 

6,070 in the southern area of the Western North Pacific (Kasuya and Perrin 2017). In Hawaiian waters, 

populations have been estimated as 1,540 (CV=0.66) whales in the Hawaii pelagic stock and 617 whales 

(CV=1.11) in the Northwestern Hawaiian Islands stock (Bradford et al. 2020; Bradford et al. 2014; 

Bradford et al. 2015). The population trends for non-ESA listed false killer whales are unknown. 

Population Threats 

Population threats to false killer whales include fisheries interactions, contaminants, and climate 

change. Commercial fisheries interactions, including hooking, entanglement, or intentional harm by 

fishermen, are considered to be the most substantial threats to the population. 

A.3.13 Fraser’s Dolphin (Lagenodelphis hosei) 

Status and Management 

Fraser’s dolphins are protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Kiszka and Braulik 2018b). 

Life History 

Fraser’s dolphins occur primarily in tropical and subtropical waters of the Atlantic, Pacific, and Indian 

Oceans (Croll et al. 1999; Dolar 2009). This oceanic species is most commonly found in deep waters 

(3,280–11,000 ft [1,000–3,500 m]), as well as areas where deep water approaches the coast, such as in 

the Philippines, Taiwan, and the Indonesian-Malay Archipelago (Dolar 2009; Jefferson et al. 2015). 

Breeding areas and calving seasonality for Fraser’s dolphins have not been confirmed; however, calving 

appears to peak in the spring and potentially fall in Japan (Amano et al. 1996). 

Little information on the diving ability of the Fraser’s dolphin is available. Based on prey composition in 

the Eastern Tropical Pacific (ETP), it is believed that dolphins feed at two depth horizons: at least 820 ft 

(250 m) and at least 1,640 ft (500 m) depth (Robison and Craddock 1983). In the Sulu Sea, dolphins were 

observed having a wide vertical foraging range, feeding near the surface to as deep as 2,000 ft (600 m) 

(Dolar et al. 2003). Swim speeds have been recorded between 2 and 4 kt (Alling 1986). 

Hearing sensitivity of Fraser’s dolphins has not been measured (Ketten 2000; Thewissen 2002). Dolphins 

produce sounds ranging from 4.3 to over 40 kHz (Leatherwood et al. 1993; Watkins et al. 1994). Clicks 

are over 40 kHz (Watkins et al. 1994). Whistles occur between 4 and 24 kHz, lasting 0.06 to 2 sec in 

duration (Oswald et al. 2007; Watkins et al. 1994). Whistles in Australia’s northwest coast occur from 1.5 

to 7 kHz, lasing 0.7 to 3.5 sec in duration (Erbe et al. 2017). Whistles are thought to be communicative 

signals during social activity (Watkins et al. 1994). Data regarding source levels has not yet been 

reported. There are no available data regarding seasonal or geographical variation in sound production.  
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Population Trends 

The global population is unknown. In Hawaii, 40,960 dolphins (CV=0.70) have been estimated (Bradford 

et al. 2021). Additionally, population trends for Fraser’s dolphins are unknown.  

Population Threats 

Population threats to Fraser’s dolphins have not been well documented, however there are potential 

effects from climate change and potential overlap with some fisheries. 

A.3.14 Killer Whale (Orcinus orca)  

Status and Management 

The killer whale is protected under the MMPA, listed under CITES Appendix II, and classified as data 

deficient under the IUCN Red List (Reeves et al. 2017). Three major ecotypes of killer whales have been 

identified: coastal residents (fish-eating), coastal transients (mammal-eating), and offshore ecotypes. 

Life History 

The killer whale is one of the most cosmopolitan of all marine mammals, found in all the world’s oceans 

and marine regions, especially in cold-water areas of high productivity and in high latitude coastal areas 

(Forney and Wade 2006; Leatherwood and Dalheim 1978). Killer whales appear to be more common 

within 430 NM (800 km) of major continents in cold-temperate to subpolar waters (Mitchell 1975). 

Individual populations are known to migrate between high and low latitude waters (Dahlheim et al. 

2008; Durban and Pitman 2012; Matthews et al. 2011). In the northwestern Pacific Ocean, along the 

southeastern coast of Kamchatka, fish-eating, coastal killer whales forage in Avachinskaya Bay (i.e., 

Avacha Bay), although some transient killer whales have been detected in these waters acoustically 

(Burdin et al. 2007). In Avacha Bay (Russian Orcas 2023), whales have been categorized into at least 

three acoustic clans (Filatova et al. 2007; Ivkovich et al. 2010). The Avacha Bay killer whales were 

considered resident in the bay, but photo-ID matches with whales in the Commander Islands show some 

movement between the two locations. The Avacha Bay killer whales are now considered part of the 

Eastern Kamchatka resident group, which encompasses both Avacha Bay and the Commander Islands 

(Filatova et al. 2012a). 

The diving behavior of killer whales differs between fish-eating and mammal-eating ecotypes. Southern 

resident killer whales in Washington State had a mean maximum dive depth of 463 ft (141 m) across 

individuals, with a maximum dive depth of 866 ft (264 m) (Baird et al. 2005a). Males dove more often, 

especially during the day, and remained submerged longer than females. Fish-eating killer whales in 

Antarctica dove to depths ranging from about 700 to 3,000 ft (200 to 800 m), with significantly deeper 

dives during the day than at night (Reisinger et al. 2015). Transient killer whale dives in Alaska were 

categorized as short and shallow or long and deep (Miller et al. 2010). Short dives lasted less than a 

minute and reached water depths less than 16 ft (5 m), while deep dives lasted 3 to 7 min and reached 

depths between 52 and 160 ft (16 and 50 m) (Miller et al. 2010). The mammal-eating whales dove 

shallower than the fish-eating whales, reflecting the distribution of their prey. Offshore ecotype diving 

characteristics have not been well-documented, however Schorr et al. (2022) found that offshore killer 

whales typically used waters deeper than the 660 ft (200 m) isobath and dove to or near the seafloor in 

the continental shelf habitat. Optimal swim speeds were estimated to be 6.0 kt (3.1 m/s) (Kriete 1994). 

Williams and Noren (2009) recorded an average swim speed of 3.1 kt (1.6 m/s). 
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Killer whales hear underwater sounds up to 120 kHz (Szymanski et al. 1999). Their best underwater 

hearing occurs between 15 and 42 kHz (Hall and Johnson 1972; Szymanski et al. 1999). Killer whales 

produce sounds as low as 80 Hz and as high as 85 kHz with dominant frequencies at 1 to 20 kHz (Diercks 

et al. 1973; Ford 1989). An average of 12 different call types—mostly repetitive discrete calls—exist for 

some pods (Ford 2009). Pulsed vocalizations tend to have the most energy between 1 and 6 kHz and 

may be used for socialization (Frankel 2018). Whistles range in frequency up to at least 75 kHz (Filatova 

et al. 2012b; Samarra et al. 2010; Simonis et al. 2012). Echolocation clicks are also included in whale 

repertoires, but those clicks are not a dominant signal type in comparison to pulsed calls (Diercks et al. 

1971; Ford 1989; Schevill and Watkins 1966). Erbe (2002) recorded received broadband sound pressure 

levels (SPLs) of killer whales’ burst-pulse calls that ranged between 105 and 124 dB RL at an estimated 

distance of 328 ft (100 m). Offshore killer whales tracked in the Southern California Bight had SLs for 

echolocation clicks of 170 to 205 dB re 1 µPa at 1 m (peak-peak) (Gassmann et al. 2013). Whistle source 

levels ranged between 185 and 193 dB re 1 μPa at 1 m. Pulse call source levels ranged between 146 and 

158 dB re 1 µPa at 1 m.  

While the basic structure of killer whale vocalizations is similar within all populations, geographic 

variation between populations does exist (Samarra et al. 2015). All pods within a clan have similar 

dialects of pulsed calls and whistles. Whales engaged in different activities produce a different 

proportion of calls, suggesting that high-frequency and biphonic calls are used for long range 

communication and LF monophonic calls are used for intra-pod signaling (Filatova et al. 2013). Intense 

LF pulsed calls (683 Hz, 169 to 192 dB re 1 μPa at 1 m; peak-peak) appear to be used to trick prey, 

thereby increasing foraging efficiency (Simon et al. 2006). 

Population Trends 

Although no current global population estimates are available, there is estimated to be at least 50,000 

individuals worldwide (Forney and Wade 2006). An abundance of 161 killer whales (CV=1.06) are 

currently estimated in the Hawaii stock (Bradford et al. 2021). As of 2011, 640 killer whales were 

estimated to occur in Avacha Bay (Russian Orcas 2023) and have been categorized into at least three 

acoustic clans (Filatova et al. 2007; Ivkovich et al. 2010). 

Population Threats 

Population threats to the killer whales include fisheries interactions, contaminants, and climate change. 

There is evidence suggesting that PCBs disproportionately affect killer whales in Hawaiian waters, as 

compared to other regions within the Study Area (Desforges et al. 2018). 

A.3.15 Longman’s Beaked Whale (Indopacetus pacificus) 

Status and Management 

Longman’s beaked whale, also known as the Indo-Pacific beaked whale, is protected under the MMPA, 

listed in CITES Appendix II, and classified as a species of least concern under the IUCN Red (Pitman and 

Brownell Jr 2020a). Limited population data are available for this beaked whale. 

Life History 

This rare beaked whale is distributed in tropical waters of the Indo-Pacific Oceans (Jefferson et al. 2008; 

Pitman 2018a). Longman’s beaked whales appear to be rare in the eastern Pacific and Indian Oceans, 

but they are more common in the western Pacific and western Indian Oceans, suggesting that this 
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species prefers warmer waters found in western ocean basins (Pitman 2018a). Seasonal movements are 

unknown. 

Due to the rarity of at-sea sightings, diving information is limited. Two dive duration periods were 

reported: short durations (11 to 18 min) and long durations (20 to 33 min) (Anderson et al. 2006). 

However, Anderson et al. (2006) reported one beaked whale that was possibly submerged as long as 

45 min. No data are available on swim speeds. 

No direct measurements of hearing sensitivity are available (Ketten 2000; Thewissen 2002). Longman’s 

beaked whales’ vocalizations include burst-pulses, echolocation clicks, and pulses. Echolocation clicks 

have three frequency groups: a 15 kHz click, a 25 kHz click, and a 25 kHz FM up sweep. Burst-pulses are 

long sequences of clicks lasting around 0.5 sec with a rate of approximately 240 clicks per sec (Rankin et 

al. 2011). 

Population Trends 

Although no global abundance estimate of this species is available, 2,550 Longman’s beaked whales 

(CV=0.67) are estimated to occur in the entire Hawaii EEZ (Bradford et al. 2021). Due to the rarity in 

sightings, population trends for Longman’s beaked whales are unknown. 

Population Threats 

Population threats to Longman’s beaked whales have not been well documented, due to their rarity at 

sea, however there are potential effects fisheries interactions, contaminants, and climate change. 

A.3.16 Melon-Headed Whale (Peponocephala electra) 

Status and Management 

Melon-headed whales are protected under the MMPA, listed under CITES Appendix II, and considered a 

species of least concern under the IUCN Red List  (Kiszka and Brownell Jr 2019). 

Life History 

Melon-headed whales occur in pelagic tropical and subtropical waters worldwide and are frequently 

associated with oceanic islands and archipelagoes (Brownell Jr et al. 2009; Jefferson and Barros 1997). 

They are rarely found nearshore, unless deep waters are present near the coast (Jefferson et al. 2015). 

Breeding areas and seasonal movements of this species have not been confirmed. 

Few data are available on diving or swim speed for the melon-headed whale. They feed on mesopelagic 

squid found as deep as 4,900 ft (1,500 m), appearing to possess abilities to dive to this depth (Jefferson 

and Barros 1997). A tagged whale in Hawaiian waters dove near the seafloor at night to more than 

1,000 ft (300 m) deep, but that whale stayed near the sea surface during the day, with no dives greater 

than 70 ft (20 m) (Mooney et al. 2012). Whales in the Caribbean appeared to have two modes of 

foraging diving, with a small percentage of foraging dives less than 328 ft (100 m), while most of the 

foraging dives ranged from 490 to 1,600 ft (150 to 500 m) (Joyce et al. 2017). Dive durations were as 

long as 39 min, but they averaged 10 min (Joyce et al. 2017). No swim speeds are available for this 

species. 

Measurements on melon-headed whale hearing has only recently been quantified. Houser et al. (2022) 

found thresholds of a stranded individual to be less than 65 dB re 1 µPa across a two-octave range (20—

80 kHz). Additionally, the upper frequency limit was greater than 160 kHz—the highest frequency 

tested. Wang et al. (2021) took AEP measurements on a stranded individual with known hearing loss. 
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Hearing frequency ranged between 9.5 and 181 kHz, with thresholds between 20 and 65 dB higher than 

its closest recorded species (pygmy killer whale) for frequency ranges from 10 to 100 kHz.  

Melon-headed whale’s echolocation clicks have a frequency emphasis beginning at 13 kHz and 

extending to at least 100 kHz (Baumann-Pickering et al. 2015a; Frankel and Yin 2010). Dominant 

frequencies of whistles are 1 to 24 kHz, with simple FM up sweeps and down sweeps (Frankel and Yin 

2010). Burst-pulse sounds had a mean duration of 586 msec (Frankel and Yin 2010). Changes in 

vocalization activity patterns suggest that whales may forage at night and rest during the day (Baumann-

Pickering et al. 2015a). No available data exist regarding seasonal or geographical variation in sound 

production.  

Population Trends 

The global population is unknown. Kanaji et al. (2018) estimated the population off the Pacific coast of 

Japan to include 56,213 whales, which is the best estimate for the number of individuals in the WNP. 

Two populations have been documented in Hawaiian waters: The Hawaiian Islands stock, with an 

estimated 40,647 whales (CV=0.74) (Bradford et al. 2021), and the Kohala resident population, with an 

estimated 447 whales (CV=0.12) (Aschettino 2010; Oleson et al. 2013). Population trends for melon-

headed whales are unknown. 

Population Threats 

Melon-headed whales are susceptible to fisheries interactions, specifically entanglement. Additional 

threats includes exposure to ocean noise and climate change. 

A.3.17 Mesoplodon Beaked Whales 

Status and Management 

Six species of Mesoplodon beaked whales occur in the Study Area: Blainville’s, Deraniyagala’s, ginkgo-

toothed, Hubb’s, spade-toothed, and Stejneger’s beaked whales. Mesoplodon spp. are not well known 

due to difficulty in identifying individual species at-sea; therefore, most information presented about 

their behavior has been documented to genus level only.  

All Mesoplodon spp. are protected under the MMPA and listed under CITES Appendix II. Most 

Mesoplodon spp. are classified as data deficient status by the IUCN. However, Blainville’s beaked whale 

is listed as a species of least concern, and Stejneger’s beaked whale is classified as not threatened on the 

IUCN Red List (Pitman and Brownell Jr 2020b, 2020c).  

Life History 

With the exception of cold, polar waters, Mesoplodon beaked whales are distributed in all of the world’s 

oceans in deep (greater than 6,562 ft [2,000 m]) pelagic waters. The distribution of ginkgo-toothed 

beaked whales is thought to be restricted to the tropical and warm-temperate waters of the North 

Pacific; however, this assumption is based off of the location of stranded individuals (MacLeod et al. 

2006). In the North Pacific Ocean, Stejneger’s beaked whales occur in temperate to subarctic waters 

(Pitman and Brownell Jr 2020c). Hubbs’ beaked whale is endemic to North Pacific waters, potentially 

with separate eastern and western populations (MacLeod et al. 2006). Spade-toothed beaked whales 

are thought to have a restricted distributional range in the southern Pacific Ocean and the southeastern 

Indian Ocean, ranging from Australia and New Zealand to Chile (MacLeod et al. 2006). Blainville’s beaked 

whales are cosmopolitan and can be found in the Pacific and Indian Oceans in warm temperate and 

tropical waters (Pitman 2018b). Additionally, in regions where long-term tagging and photo-ID studies 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Training 

A-37 
Appendix A Marine Mammal Species Supplemental Information 

occur, it is believed that Blainville’s beaked whales exhibit strong site fidelity, with limited migrations 

and movements (Baird 2019; Claridge 2013; Joyce et al. 2020; Reyes Suárez 2018). The lesser-known 

Deraniyagala beaked whale ranges throughout the tropical waters of the equatorial Indo-Pacific 

(Dalebout et al. 2014). 

Dives of Blainville’s beaked whales average 7.5 min during social interactions (Baird et al. 2004). Dives 

over 45 min have been recorded for some species, such as Blainville’s (Jefferson et al. 1993). Dive depths 

are variable among Mesoplodon spp. and are not well documented. In Hawaii, a Blainville’s beaked 

whale was observed to dive to a maximum water depth of 4,619 ft (1,408 m), with the dive duration 

ranging from 48 to 68 min (Baird et al. 2005b). Blainville’s beaked whales in the Caribbean Sea 

performed dives with a mean depth of 3,704 ft (1,129 m) and mean duration of 46.1 min. The species’ 

non-foraging dives reached approximately 1,150 ft (350 m) and lasted 40 min, while foraging dives 

ranged between 2,000 to 6,200 ft (600 and 1,900 m) with a duration between 30 and 70 min (Joyce et 

al. 2017). Few swim speed data are available for any beaked whale species. Blainville’s beaked whales in 

Hawaii exhibited a horizontal swim speed of 0.4 to 0.8 kt (0.8 to 1.5 kph) with a maximum rate of 4.4 kt 

(8.1 kph) (Schorr et al. 2009). 

Similar to diving behavior, hearing and vocalization studies on Mesoplodon spp. has only been quantified 

for Blainville’s beaked whales. The hearing sensitivity of a stranded Blainville’s found the best hearing 

response ranging between 40 and 50 kHz, with thresholds less than 50 dB (Pacini et al. 2011). Blainville’s 

beaked whales make various types of echolocation clicks while foraging. The whales have a distinct 

search click that is in the form of an FM up sweep with a difference of 10 dB bandwidth from 26 to 

51 kHz (Johnson et al. 2006). The second type of foraging click that Blainville’s beaked whales make is a 

buzz click during the final stage of prey capture that has no FM structure, but exhibits a -10 dB 

bandwidth from 25 to 80 kHz or higher (Johnson et al. 2006). Additionally, no vocalizations were 

detected from any tagged Blainville’s beaked whales when they were within 660 ft (200 m) of the 

surface (Johnson et al. 2004). Blainville’s beaked whales started clicking at an average depth of 1,300 ft 

(400 m), and stopped clicking when they started their ascent at an average depth of 2,400 ft (720 m) 

(Johnson et al. 2004). The intervals between regular clicks were between 0.2 and 0.4 sec, with trains of 

clicks ending in a buzz. Blainville’s beaked whales have a somewhat flat spectrum that was accurately 

sampled between 30 and 48 kHz, potentially with a slight decrease in the spectrum above 40 kHz 

(Johnson et al. 2004). 

Population Trends 

The worldwide population sizes for all species of Mesoplodon spp. are unknown. Hawaii stock 

population for Blainville’s beaked whales was estimated to be 1,132 whales (CV=0.99) (Bradford et al. 

2021). Population trends for killer whales are unknown. Due to the rarity of sightings, population trends 

for Mesoploson species are unknown. 

Population Threats 

Mesoplodon spp. are highly susceptible to ocean noise. Additional threats include potential effects from 

fisheries and climate change. 
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A.3.18 Northern Right Whale Dolphin (Lissodelphis borealis) 

Status and Management 

The northern right whale dolphin is protected under the MMPA, listed under CITES Appendix II, and 

classified as a species of least concern under the IUCN Red List (Braulik and Jefferson 2018). 

Life History 

This oceanic species is only found in temperate to subarctic regions of the North Pacific from roughly 34 

to 54 °N and 118 to 145 degrees west longitude (°W) (Jefferson et al. 2015). This range extends from the 

Kuril Islands south to Japan and from the Gulf of Alaska to southern California. Dolphins are commonly 

observed in waters ranging from 46 to 66 °F (8 to 19 °C) (Leatherwood and Walker 1979). Northern right 

whale dolphins are primarily found in deeper waters from the outer continental shelf to the oceanic 

region (Jefferson et al. 2015). They can occur near shore when submarine canyons or other such 

topographic features cause deep water to be located close to the coast. They exhibit inshore-offshore 

movements seasonally in some areas, such as California (Lipsky 2018).  

Dive and swim behavior data on northern right whale dolphins are limited. Dives can be as long as 6 min 

and reach up to 660 ft (200 m) deep where their prey of choice (e.g. small fish and cephalopods) is 

present in deep waters (Leatherwood and Walker 1979). Swim speeds average around 14 kt (26 kph), 

with short bursts reaching up to 19 kt (35 kph) (Lipsky 2018).  

Only one study has been done on northern right whale dolphin hearing sensitivity. Using AEP methods 

on a stranded dolphin, Houser et al. (2022) found thresholds less than 65 dB re 1 µPa from 40 to 80 kHz. 

Additionally, the upper frequency limit was greater than 160 kHz—the highest frequency tested. These 

dolphins produce sounds from 1 to 40 kHz or more, with dominant frequencies at 1.8 and 3 kHz (Fish 

and Turl 1976; Leatherwood and Walker 1979). Echolocation clicks have peak frequencies that range 

from 23 to 41 kHz (Rankin et al. 2007). The maximum known peak-to-peak SL is 170 dB (Fish and Turl 

1976). Northern right whale dolphins also produce burst-pulse sounds that are lower in frequency and 

shorter in duration than echolocation click sequences. The peak frequencies of burst-pulse signals range 

from 6 to 37 kHz with durations from 1 to 178 msec (Rankin et al. 2007). Northern right whale dolphins 

do not produce whistles (Oswald et al. 2008). No available data exist regarding seasonal or geographical 

variation in sound production. 

Population Trends 

Due to limited data, abundance and population trends for nothern right whale dolphins are unknown. 

Population Threats 

Northern right whale dolphins are susceptible to fisheries interactions and potential effects from climate 

change. 

A.3.19 Pacific White-sided Dolphin (Lagenorhynchus obliquidens) 

Status and Management 

Pacific white-sided dolphins are protected under the MMPA, listed under CITES Appendix II, and 

considered a species of least concern under the IUCN Red List (Ashe and Braulik 2018). 
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Life History 

Pacific white-sided dolphins are mostly pelagic and have a primarily cold temperate distribution across 

the North Pacific. In the western North Pacific, this species occurs from Taiwan north to the Commander 

and Kuril Islands (Black 2009; Jefferson et al. 2015). Pacific white-sided dolphins are distributed within 

continental shelf and slope waters generally within 100 NM (185 km) of shore, often moving into coastal 

and inshore waters. No breeding grounds are known for this species, but their distribution changes 

seasonally, linked to water temperatures and prey abundance (Rechsteiner 2012). 

From studies of the ecology of their prey, Pacific white-sided dolphins are presumed to dive from 300 to 

920 ft (90 to 280 m), with most of their foraging dives lasting about 24 sec (Black 1994; Miller and Lea 

1972). Captive dolphins were recorded swimming as fast as 15 kt for 2 sec intervals, with a mean travel 

speed of 4.1 kt (Black 1994; Lang and Daybell 1963). 

Pacific white-sided dolphins hear in the frequency range of 2 to 128 kHz when the sounds are equal or 

softer than 90 dB RL (Tremel et al. 1998). This species is not sensitive to LF sounds (i.e., 100 Hz to 1 kHz) 

(Tremel et al. 1998). Pacific white-sided dolphins produce broad-band clicks in the frequency range of 60 

to 80 kHz with a SL at 180 dB re 1 μPa at 1 m (Richardson et al. 1995). These clicks have spectral peaks at 

22.2, 26.6, 33.7, and 37.3 kHz with spectral notches at 19.0, 24.5, and 29.7 kHz, which can be used to 

identify the species from recordings (Soldevilla et al. 2008). There are no available data regarding 

seasonal or geographical variation in sound production. 

Population Trends 

Due to limited data, abundance and population trends for Pacific white-sided dolphins are unknown. 

Population Threats 

Pacific white-sided dolphins are highly susceptible to fisheries interactions, specifically from gillnets and 

trawls. Additional threats include exposure to ocean noise and climate change. 

A.3.20 Pantropical Spotted Dolphin (Stenella attenuata) 

Status and Management 

The pantropical spotted dolphin is one of the most abundant dolphin species in the world. This species is 

protected under the MMPA, listed under CITES Appendix II, and considered a species of least concern 

under the IUCN Red List (Kiszka and Braulik 2018c). 

Life History 

Pantropical spotted dolphins occur throughout tropical and sub-tropical waters from roughly 40 °N to 

40 °S in the Pacific and Indian Oceans. These dolphins typically are oceanic, but they can be found close 

to shore in areas where deep water approaches the coast, such as in Taiwan and Hawaii  (Jefferson et al. 

2015). 

Pantropical spotted dolphins dive to at least 560 ft (170 m); however, most of their dives are between 

160 and 328 ft (50 and 100 m) for 2 to 4 min, with foraging dives occurring at night (Stewart 2018). Off 

Hawaii, pantropical spotted dolphins have been recorded to dive to a maximum depth of 400 ft (122 m) 

during the day and 699 ft (213 m) during the night, with more time at greater depths during the night 

(Baird et al. 2001). Pelagic dolphins in the ETP had daytimes dives that averaged 1.26 min to a mean 

depth of 72.5 ft (22.1 m), while nighttime dives averaged 1.68 min to an average depth of 78.7 ft 

(24.0 m) (Scott and Chivers 2009). Dives up to 3.4 min have been recorded (Jefferson et al. 2015). 
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Pantropical spotted dolphins have been recorded swimming at speeds of 2 to 5.6 kt (3 to 12 kph), with 

bursts up to 12 kt (22 kph) (Jefferson et al. 2015; Scott and Chivers 2009). 

A study of hearing thresholds of a pantropical spotted dolphin using AEP and behavioral methods found 

the peak hearing sensitivity at 10 kHz, with a cutoff frequency between 14 and 20 kHz (Greenhow et al. 

2016). Pantropical spotted dolphins produce whistles with a frequency range of 3.1 to 21.4 kHz 

(Richardson et al. 1995). Similarly, Silva et al. (2016) found whistle frequencies ranging from 9.7 to 

19.8 kHz, with mean duration of 0.7 sec. Another study by Pires et al. (2021) found whistles with a 

maximum frequency of 31.1 kHz. Click sounds are typically bimodal in frequency with peaks at 40 to 

60 kHz and 120 to 140 kHz with SLs up to 220 dB re 1 μPa (Schotten et al. 2004). Echolocation signals 

had a mean frequency of 89 kHz, with mean peak-to-peak SLs of 190 dB re 1 μPa at 1 m (Gong et al. 

2019). Gong et al. (2019) also found geographic variation in clicks between dolphins found in the South 

China Sea and Hawaii. There are no available data regarding seasonal variation in sound production. 

Population Trends 

Based on line transect survey data off the Pacific coast of Japan, there is an estimated population of 

130,002, which is used as the best estimate for the WNP stock (Kanaji et al. 2018). Pantropical dolphins 

in the CNP stock, which encompasses the Hawaii pelagic stock, is estimated to be 67,313 (CV=0.27) 

individuals (Carretta et al. 2024). Population trends for pantropical spotted dolphins are unknown. 

Population Threats 

Pantropical spotted dolphins are highly susceptible to fisheries interactions, specifically entanglement. 

Additional threats includes exposure to diseases, due to their nearshore environment, and climate 

change. 

A.3.21 Pygmy Killer Whale (Feresa attenuata) 

Status and Management 

Pygmy killer whales are protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Braulik 2018a). Pygmy killer whales are one of the least 

studied cetaceans. 

Life History 

Pygmy killer whales have been sighted in oceanic tropical and subtropical waters of all oceans (Donahue 

and Perryman 2009). These whales are sighted relatively frequently in the ETP, the Hawaiian 

archipelago, and off Japan (Donahue and Perryman 2009). The population in Hawaiian waters shows 

high site fidelity and is considered to be a resident population (McSweeney et al. 2009). No data are 

available to confirm seasonal migration patterns or the locations of breeding or calving grounds. 

Diving behavior has only recently been recorded for pygmy killer whales. Currently, the only recorded 

dive behavior is from rehabilitated adult pygmy killer whales, which exhibited dives as deep as 1,210 ft 

(368 m) for as long as 9 min in duration (Pulis et al. 2018). Deep dives occurred more often at nighttime 

(Pulis et al. 2018). Two tagged pygmy killer whales in Hawaiian waters swam at median speeds of 1.5 kt 

(2.7 kph) and 1.7 kt (3.1 kph), respectively (Baird et al. 2011). 

Little information is available on the hearing sensitivity of pygmy killer whales. Previously, AEP-derived 

audiograms were obtained on two stranded whales during rehabilitation. The U-shaped audiograms 

showed that best hearing sensitivity occurred at 40 kHz with lowest hearing thresholds having occurred 
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between 20 and 60 kHz (Montie et al. 2011). These stranded animals did not hear well at higher 

frequencies (90 and 96 dB at 100 kHz) (Montie et al. 2011). AEP methods found thresholds less than 

70 dB re 1 μPa from 20 to 80 kHz in one whale and less than 80 dB re 1 μPa from 20 to 80 kHz in the 

other whale (Houser et al. 2022). The peak frequencies of wild pygmy killer whale clicks ranged from 45 

to 117 kHz, with peak-to-peak SLs that ranged from 197 to 223 dB (Madsen et al. 2004b). ABR 

experiments found click peaks at 400 Hz and 1.2 kHz (Houser et al. 2022). Besides clicks and whistles, 

whales have been documented to produce what is described as a LF “growl” sound (Pryor et al. 1965). 

Population Trends 

Sightings are rare throughout their range; therefore, the global population is unknown. One estimate of 

the Hawaiian population is 10,328 whales (CV=0.75) (Bradford et al. 2021). Population trends for pygmy 

killer whales are unknown.  

Population Threats 

Pygmy killer whales are highly susceptible to fisheries interactions, specifically with marine debris and 

entanglements. Additional threats includes exposure to ocean noise and climate change. 

A.3.22 Risso’s Dolphin (Grampus griseus) 

Status and Management 

Risso’s dolphins are protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Kiszka and Braulik 2018a). 

Life History 

Risso’s dolphins inhabit deep oceanic and continental slope waters from the tropics through the 

temperate regions (Baird 2009b; Jefferson et al. 1993). These dolphins occur predominantly at steep 

shelf-edge habitats, in waters between 1,000 and 3,000 ft (400 and 1,000 m) deep and in temperatures 

ranging from 59 to 68 °F (15 to 20 °C), rarely in waters below 50 °F (10 °C) (Baird 2009b). Dolphins have 

exhibited seasonal migrations in Japan; however, seasonal variations in movements have not been 

studied elsewhere (Kasuya 1971; Mitchell 1975). No data on breeding grounds are available. Dolphins 

have been known to calve year-round, but peak timing differs by habitat. For example, calving in Japan 

peaks in the summer-fall; whereas in California, it peaks in the fall-winter (Jefferson et al. 2015). 

Dive times up to 30 min have been reported for Risso’s dolphins (Jefferson et al. 2015). Rone et al. 

(2022) found a median dive time of 5.6 min. During foraging dives, dolphins echolocate throughout the 

dive, spending 1 to 3 min at the surface in between foraging dives (Arranz et al. 2018). Out of 37 

foraging dives observed from tagged Risso’s dolphins, 57 percent dove to shallow water depths (less 

than 300 ft [90 m]), and 12 percent dove to deep water layers (1,100 to 1,500 ft [350 to 450 m]) (Arranz 

et al. 2018). Additionally, while deep dives (greater than 1,640 ft [500 m]) occurred at all times of the 

day, there were twice as many dives to any depths at night, as compared to the daytime (Rone et al. 

2022). Foraging dive descent speeds ranged from 6.50 to 8.10 ft/s (1.98 to 2.47 m/s) and foraging ascent 

speeds ranged from 7.15 to 7.55 ft/s (2.18 to 2.30 m/s), depending on if the dolphin exhibited spins in 

the dive or not (Visser et al. 2021). Typical swimming speeds are 3 to 4 kt (6 to 7 kph) (Kruse et al. 1999). 

Tag data from a rehabilitated and released dolphin in the Gulf of Mexico indicate an average swimming 

speed of 3.9 kt (7.2 kph), and the majority (95 percent) of dives were within 160 ft (50 m) of the sea 

surface, with the deepest to 1,640 ft (500 m) (Wells et al. 2009). 
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Audiograms for Risso’s dolphins indicate that their hearing RLs were equal to or less than approximately 

125 dB in frequencies ranging from 1.6 to 110 kHz (Nachtigall et al. 1995). They are capable of hearing 

frequencies up to 80 kHz; however, after 80 kHz, sensitivities drop off drastically (Nachtigall et al. 1995; 

Philips et al. 2003). The ATOC source found the hearing sensitivity and thresholds to be 142.2 dB RL for 

the 75 Hz pure tone signal and 140.8 dB RL for the ATOC signal (Au et al. 1997). Another individual had 

the best hearing sensitivities at 11 kHz and between 40 and 80 kHz (Mooney et al. 2015). These values 

are comparable to those previously reported by Nachtigall et al. (1995) and Nachtigall et al. (2005). 

Furthermore, Risso’s dolphins have been reported to “eavesdrop” by listening in on conspecific 

communication to determine whether to approach or avoid another group (Barluet de Beauchesne et al. 

2022). 

Risso’s dolphins produce broadband clicks, barks, buzzes, grunts, chirps, whistles, and a hybrid 

whistle/burst-pulse sound (Corkeron and Van Parijs 2001). Dolphins produce sounds as low as 0.1 kHz 

and as high as 65 kHz, with dominant frequencies between 2 to 5 kHz and 65 kHz (Au 1993; Croll et al. 

1999; Watkins 1967). Echolocation clicks have peak frequencies around 50 kHz and centroid frequencies 

ranging from 60 to 90 kHz, with peak-to-peak SLs of 202 to 222 dB re 1 μPa at 1 m (Madsen et al. 

2004a). Philips et al. (2003) quantified echolocation clicks with mean peak frequencies of 47.9 kHz, 

mean center frequencies of 56.5 kHz, 3-dB bandwidths mean frequencies of 39.7 kHz, and rms 

bandwidth mean frequencies of 23.2 kHz. Click amplitudes averaged 192.6 dB re 1 μPa, with SLs up to 

216 dB re 1 μPa at 1 m. Bark vocalizations are highly variable burst pulses, with frequency ranges from 2 

to 20 kHz (Corkeron and Van Parijs 2001). Buzzes consisted of a short burst pulse of sound, around 2 sec 

in duration, with a frequency range of 2.1 to greater than 22 kHz. Low frequency, narrowband grunt 

vocalizations ranged from 400 to 800 Hz. Chirp vocalizations ranged from 2 to 4 kHz. There are no 

available data regarding seasonal or geographical variation in the sound production of Risso’s dolphins. 

Population Trends 

No global population abundance exists for the Risso’s dolphin. Line-transect surveys off the Pacific coast 

of Japan estimated there to be 143,374 individuals (CV=0.69), which is the best estimate for the WNP 

and Inshore Archipelago stocks (Kanaji et al. 2018). The Inshore Archipelago stock occurs in the Asian 

continental seas. For the Hawaii stock, 6,979 (CV=0.29) dolphins have been used as the best estimate 

(Carretta et al. 2024). Population trends for Risso’s dolphins are unknown. 

Population Threats 

Risso’s dolphins are highly susceptible to fisheries interactions, specifically entanglement and hunting. 

Additional threats includes exposure to contaminants, ocean noise, and climate change. 

A.3.23 Rough-toothed Dolphin (Steno bredanensis) 

Status and Management 

The rough-toothed dolphin is protected under the MMPA, listed under CITES Appendix II, and classified 

as a species of least concern under the IUCN Red List (Kiszka and Braulik 2019). 

Life History 

Rough-toothed dolphins occur in oceanic tropical and warm-temperate waters around the world. These 

dolphins are found in deep, offshore waters that lack major upwelling (Jefferson 2018). In the Pacific, 

dolphins inhabit waters from central Japan to northern Australia and from Baja California, Mexico, south 

to Peru. Rough toothed dolphins are also found in the Indian Ocean, from the southern tip of Africa 
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across to Australia (Jefferson et al. 2015). Seasonal movements and breeding areas for this species have 

not been confirmed; however, high site-fidelity is hypothesized. For example, dolphins in Hawaii are 

documented to have limited movements between islands (Baird et al. 2008b). 

Rough-toothed dolphins can dive to 100 to 230 ft (30 to 70 m) with dive durations ranging from 0.5 to 

3.5 min (Ritter 2002; Watkins et al. 1987b). Additionally, nine dolphins tagged off of the Hawaiian 

Islands had a median dive depth and duration of 222 ft (67.5 m) and 3.1 min (Shaff and Baird 2021). 

Dives up to 15 min have been recorded for groups (Miyazaki and Perrin 1994). Dive rates vary depending 

on the time of day, with the highest rates at dusk and night and the lowest rates at dawn and daytime 

(Shaff and Baird 2021). Rough-toothed dolphins are not known to be fast swimmers, often skimming the 

surface at a moderate speed (Jefferson 2018). Swim speeds vary from 3.0 to 8.6 kt (Ritter 2002; Watkins 

et al. 1987b). 

Very little information is available on the hearing sensitivity of rough-toothed dolphins. Cook et al. 

(2005) performed AEPs on five stranded dolphins and found that they could detect sounds between 5 

and 80 kHz. They produce sounds ranging from 0.1 to over 200 kHz (Miyazaki and Perrin 1994; Norris 

and Evans 1967). Clicks have peak energy at 25 kHz, while whistles have a maximum energy between 2 

to 14 kHz (Norris 1969; Oswald et al. 2007). Similar to Risso’s dolphins, rough-toothed dolphins are 

thought to “eavesdrop” when in large groups (Götz et al. 2006). There are no available data regarding 

seasonal or geographical variation in sound production. 

Population Trends 

Globally, few population estimates are available. Line-transect surveys off the Pacific coast of Japan 

estimated there to be 5,002 individuals (CV = 1.24), which is the best estimate for the WNP (Kanaji et al. 

2018); while the Hawaii stock was estimated to include 83,915 individuals (CV=0.49) (Carretta et al. 

2024). Population trends for rough-toothed dolphins are unknown. 

Population Threats 

Rough-toothed dolphins are highly susceptible to fisheries interactions, specifically entanglement and 

hunting. Additional threats include disease, exposure to ocean noise, and effects from climate change. 

A.3.24 Short-finned Pilot Whale (Globicephala macrorhynchus) 

Status and Management 

The short-finned pilot whale is protected under the MMPA, listed under CITES Appendix II, and classified 

as a species of least concern under the IUCN Red List (Minton et al. 2018). Two ecotypes of short-finned 

pilot whales occur in the western North Pacific Ocean off Japan, the northern (Shiho) and southern 

(Naisa) ecotypes, which are distinguishable by morphological, genetic, acoustic, and geographical 

characteristics (Kasuya and Perrin 2017; Olson 2018; Van Cise et al. 2016; Van Cise et al. 2017b). The 

northern ecotype is distinguished at-sea by a saddle patch near the dorsal fin. 

Life History 

Short-finned pilot whales occur from nearshore to pelagic and tropical to warm-temperate waters of the 

Pacific and Indian Oceans. Short-finned pilot whales are considered nomadic, although resident 

populations are known to occur in the Hawaiian Islands (Olson 2018). Additionally, two populations are 

likely in the Main Hawaiian Islands: (1) an insular, inshore population; and (2) a pelagic, offshore 

population to the northwest (Carretta et al. 2018; Mahaffy et al. 2015; Van Cise et al. 2017a). 
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The two ecotypes are restricted to the waters off northern and southern Japan, by the Kuroshio Front 

(Kasuya and Perrin 2017). The northern ecotype of the short-finned pilot whale is located in the area 

roughly between 35 and 43 °N while the southern ecotype is found from about 23 to 35 °N (Kasuya and 

Perrin 2017; Miyashita 1993). Research indicates that, genetically, the Hawaiian short-finned pilot whale 

is similar to the southern ecotype found off Japan (Van Cise et al. 2016).  

Short-finned pilot whales are considered deep divers, feeding primarily on fish and squid (Croll et al. 

1999). Adamczak et al. (2021) found a maximum dive depth to 3,533 ft (1,077 m), lasting 20.6 min. Pilot 

whales off Tenerife showed a bimodal dive behavior with a large number of dives to 984 ft (300 m) or 

shallower, with limited dives between 984 and 1,640 ft (300 and 500 m) as well as frequent deeper dives 

to a maximum depth of 3,343 ft (1,019 m) (Aguilar Soto et al. 2008). Data from Madeira Island show that 

dives can last as long as 20 min and as deep as 3,241 ft (988 m), although the majority of recorded dives 

were much shorter and shallower; most dives occurred during the daytime (Alves et al. 2013). Of the 

dives for two stranded whales, 93 percent of dives were tracked to less than 328 ft (100 m) (Wells 2013). 

Traveling schools of short-finned pilot whales have swim speeds averaging between 4 and 5 kt (Norris 

and Prescott 1961). Whales performed underwater “sprints,” with velocities up to 17 kt (9.0 m/s). These 

sprints were associated with foraging attempts (Aguilar Soto et al. 2008). 

AEPs were used to measure the hearing sensitivity of two short-finned pilot whales—one captive and 

one stranded. The range of best hearing sensitivity for the captive whale was between 40 and 56 kHz 

(thresholds of 78 and 79 dB re 1 µPa, respectively), with the upper limit of functional hearing between 

80 and 100 kHz. The only measurable detection threshold for the stranded whale was 108 dB re 1 µPa at 

10 kHz, suggesting severe hearing loss above 10 kHz (Schlundt et al. 2011). Four other stranded whales 

were tested with AEP. The greatest sensitivity was around 40 kHz, with thresholds for adults being 25 to 

61 dB higher at 80 kHz than for the juveniles (Greenhow et al. 2014). 

Short-finned pilot whales produce low- and medium-frequency calls (1.7 and 2.9 kHz, respectively), two-

component calls (2 and 9 kHz), rasps (short, slow burst-pulses), and buzzes (occurs with body 

acceleration during foraging) (Pérez et al. 2017). The mean call frequency produced by short-finned pilot 

whales is 7.87 kHz (Rendell et al. 1999). Pilot whales vocalize with other school members, as there is 

evidence of group specific call repertoires and specific call types being repeated (Olson 2018; Sayigh et 

al. 2013). SLs of clicks have been measured as high as 180 dB (Fish and Turl 1976). The center frequency 

of their clicks is 25 kHz, with a mean 10 dB bandwidth of 10 kHz and a mean click duration of 545 µsec 

(Baumann-Pickering et al. 2015b). There are little available data regarding seasonal or geographical 

variation in the sound production of the short-finned pilot whale. 

Population Trends 

A global population estimate of short-finned pilot whales is unknown. In the North Pacific Ocean, an 

abundance of 19,242 (CV=0.23) whales is estimated for the Hawaii stock (Carretta et al. 2024). In the 

WNP Ocean, two stocks are recognized, the WNP Northern and WNP Southern, with respective 

abundances estimated as 20,884 and 31,396 individuals (Kanaji et al. 2018). Population trends for short-

finned pilot whales are unknown. 

Population Threats 

Short-finned pilot whales are highly susceptible to fisheries interactions, specifically entanglement and 

intentional harm by fishermen. Additional threats include exposure to contaminants, ocean noise, and  

climate change. 
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A.3.25 Spinner Dolphin (Stenella longirostris) 

Status and Management 

Spinner dolphins are protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Braulik and Reeves 2018). 

Life History 

Spinner dolphins are pantropical, occurring in tropical and subtropical oceanic waters from about 40 ºS 

to 40 ºN (Jefferson et al. 2015). Spinner dolphins are found in coastal regions of Hawaii, the eastern 

Pacific, Indian Ocean, and off Southeast Asia, usually resting in the shallow waters of bays of oceanic 

islands and atolls (Perrin 2018b). Various geographical forms exist, such as the Gray’s spinner dolphin, 

Eastern spinner dolphin, Central American spinner dolphin, whitebelly spinner dolphin, and dwarf 

spinner dolphin (Jefferson et al. 2015). 

Based on where their prey, which includes small fish, shrimp, and squid, is located in the water column, 

spinner dolphins can dive up to 2,000 ft (600 m) deep (Perrin 2018b). Dive durations are unknown for 

this species. Spinner dolphins are known for their aerial behavior, spinning up to seven times during one 

aerial leap from the water, reaching heights of 10 ft (3 m) above the water surface with an airborne time 

of 1.25 sec (Hester et al. 1963; Perrin 2018b). Hawaiian spinner dolphins have swim speeds that rarely 

exceed 5 to 5.98 kt (9 to 11 kph) (Norris et al. 1994).  

Similar to other dolphins, the hearing threshold of a rehabilitated spinner dolphin, using AEP methods, 

had a reported peak sensitivity at 40 kHz and functional hearing up to 120 kHz (Greenhow et al. 2016). 

Spinner dolphins produce burst pulse calls, echolocation clicks, whistles, and screams (Bazúa-Durán and 

Au 2002; Norris et al. 1994). The fundamental frequency contours of whistles occur in the human 

hearing range, but the harmonics typically reach 50 kHz and beyond. The whistle contours of near shore 

dolphins in Hawaii show geographic variation between groups depending on residence, movements 

along shore, and movements between islands/regions (Bazúa-Durán and Au 2004). Additionally, the 

burst pulse signals are predominantly ultrasonic, often with little or no energy below 20 kHz (Lammers 

et al. 2003). Echolocation clicks show the typical delphinid broadband character, with center frequencies 

ranging from 34 to 58 kHz, peak frequencies from 27 to 41 kHz, and durations of 140 to 620 µs 

(Baumann-Pickering et al. 2010). 

Population Trends 

Within Hawaii, the island-associated populations include the Kauai and Niihau stock of 601 (CV = 0.20) 

individuals, the Hawaii Island stock of 665 (CV = 0.09) individuals, the Oahu/4-Islands stock of 355 (0.09) 

individuals, and the Midway Atoll stock of 260 dolphins (Andrews et al. 2007; Carretta et al. 2017; Hill et 

al. 2011; Karczmarski et al. 2005). All of these estimated though are greater than eight years old and are 

therefore no longer used for NMFS stock assessments. Population trends for spinner dolphins are 

unknown. 

Population Threats 

Spinner dolphins are highly susceptible to fisheries interactions, specifically entanglement and hunting. 

Additional threats include vessel strikes, exposure to diseases, and effects from climate change. 
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A.3.26 Striped Dolphin (Stenella coeruleoalba) 

Status and Management 

Striped dolphins are protected under the MMPA, listed under CITES Appendix II, and classified as a 

species of least concern under the IUCN Red List (Braulik 2018b). 

Life History 

Striped dolphins are common in tropical and warm-temperate oceanic waters of the Pacific and Indian 

Oceans between roughly 50 °N and 40 °S, as well as adjacent seas (Jefferson et al. 2015). Striped 

dolphins may be found in coastal waters in areas with very narrow continental shelves or where deep 

waters are found close to shore. Their occurrence appears to be associated with oceanographic fronts or 

circulation features in many upwelling regions, such as the ETP. Striped dolphins occur farther north 

than other Stenella species. Although in the western North Pacific Ocean, striped dolphins rarely occur 

in the Sea of Japan, East China Sea, Yellow Sea, and Okhotsk Sea (Kasuya and Perrin 2017). The offshore 

Northern and Southern stocks of striped dolphins are separated at about 35 °N, while the Japanese 

Coastal stock is located west of the Northern and Southern stocks in the Pacific waters southeast of the 

main Japanese Islands of Honshu, Kyushu, and Shikoku (Kasuya and Perrin 2017). 

Dive times are unknown for this species. Based on preferred prey, which includes fish and cephalopods 

(e.g., squid and octopus), it is predicted that striped dolphins may be diving between 700 and 2,300 ft 

(200 and 700 m) to feed (Archer 2009). Average swim speeds of 6.10 kt (11.3 kph) were measured from 

striped dolphins in the Mediterranean (Lafortuna et al. 1993). 

The behavioral audiogram shows hearing capabilities from 0.5 to 160 kHz, with the best underwater 

hearing from 29 to 123 kHz (Kastelein et al. 2003). Striped dolphins produce whistle vocalizations lasting 

up to 3 sec, with frequencies ranging from 1.5 to greater than 24 kHz (Azzolin et al. 2013). Oswald et al. 

(2004) reported vocalizations frequencies between 10.8 kHz and 17.8 kHz. Bosquez (2013) found that 

most whistle contours were characterized as either of two types: (1) a rise, which begins at 7.1 kHz and 

rises to 14.81 kHz; or (2) a hill, which begins at 9.13 kHz, increases to 16.86 kHz, and decreases again to 

8.89 kHz. An examination of whistle structure within the Mediterranean Sea found geographic variation 

between different eastern and western sub-populations (Azzolin et al. 2013). 

Population Trends 

The most updated estimate for the Hawaii stock includes 64,343 striped dolphins (CV=0.28) (Carretta et 

al. 2024). The WNP population of striped dolphins is divided into Northern offshore, Southern offshore, 

and Japanese coastal stocks, with 497,725; 52,682; and 19,631 whales, estimated for each stock, 

respectively (Kasuya and Perrin 2017; Miyashita 1993).  

Population trends for striped dolphins are unknown. 

Population Threats 

Striped dolphins are highly susceptible to fisheries interactions, specifically entanglement. Additional 

threats include disease and effects from climate change. 
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A.3.27 Bearded seal (Erignathus barbatus) 

Status and Management 

Bearded seals are protected under the MMPA and listed as a species of least concern under the IUCN 

Red List (Kovacs 2016). The Beringia and Okhotsk DPSs are listed as threatened under the ESA and as 

depleted under the MMPA (77 FR 76740; December 28, 1012). Both DPSs occur outside of the Study 

Area, although sightings of vagrant individuals from these DPSs have occurred within the Study Area.  

Life History 

Bearded seals have a discontinuous circumpolar distribution, ranging from 80 °N in the Arctic, to as far 

south as 45 °N into subarctic areas of Hokkaido in the Western Pacific. Multiple sightings have occurred 

near the Sea of Japan, which is in the Study Area, and even one sighting on the eastern side of Japan, in 

Tokyo Bay (Naito 1976, 1979). They inhabit shallow continental shelf waters that are restricted to 

seasonal sea ice. In addition to sea ice, their seasonal distribution is limited by distribution of benthic 

prey. Bearded seals are not considered migratory; however, they do follow the advance and retreat of 

sea ice formation. Seals rely on sea ice for pupping in mid-March to early May. They then migrate north 

with the retreating ice and return south again in fall and winter as the ice advances (Jefferson et al. 

2015).  

Dive behavior of tagged seals found that most dives were shallow, with an average depth of 79 ft (24 m) 

deep and a maximum depth of 1,280 ft (391 m). Average durations were generally short (i.e., 6.6 min) 

with a maximum of 24 min (Hamilton et al. 2018). Gjertz et al. (2000) found bi-modal dive behavior, with 

peak diving activities shallower than 33 ft (10 m) and from 160 to 230 ft (50 to 70 m). Almost all dives 

were shorter than 10 min. Lactating mothers spent 92 percent of their time in the water, and 

approximately half of that time was spent diving (Krafft et al. 2000). The duration of dives averaged 

2 min, with an average depth of 56 ft (17 m). Pups (0 to 17 days old) dove between 16 and 30 ft (5 and 

9 m) deep, with durations 0.5 to 0.9 min (Watanabe et al. 2009). Swim speeds in pups ranged from 

0.97 kt (0.5 m/s) in the smallest pup studied, up to 1.7 kt (0.9 m/s) in the largest pup studied (Watanabe 

et al. 2009). 

There have been limited data on bearded seals’ hearing abilities. Sills et al. (2020) was the first and only 

published study to investigate hearing abilities in two male bearded seals. Peak sensitivities were near 

50 dB re 1 µPa, with a broad frequency range from approximately 0.3 to 45 kHz. 

Bearded seal vocalization frequencies tend to be lower than other pinnipeds, with most vocalizations 

between 0.35 and 1.2 kHz (Heimrich et al. 2021; Madan et al. 2020; Scherdin et al. 2022). Call 

frequencies range between 0.19 and 3.99 kHz (Heimrich et al. 2021). Major call types across studies are 

categorized into four groups: trill, ascent, sweep, and moan (Risch et al. 2007; Van Parijs et al. 2003). 

Trills can further be classified as trill with ascent/plume, long trills, and short trills (Risch et al. 2007). At 

most sites, vocalizations happen during the breeding season (i.e., early April through mid-July), with 

males producing most of the sounds (Van Parijs et al. 2003). However, in the Bering Sea, seals have been 

recorded producing year-round sounds, regardless of sea ice presence or open water (MacIntyre et al. 

2013). Geographical variations in call repertories have also been reported (Risch et al. 2007). 

Population Trends 

The global population of bearded seals is unknown. While outdated and based on 1990 survey efforts, 

the best estimate for the Okhotsk Sea population includes 95,000 seals (Cameron et al. 2010; Fedoseev 

2000). Ver Hoef et al. (2014) estimated 61,800 seals in the Bering Sea, which was a limited estimation as 
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sea ice habitat shifts rapidly, making it harder to detect and count seals that were hauled out on the ice. 

However, more recent abundances in the Bering Sea estimates there to be 301,836 seals based on 

extrapolation from a smaller sub-sample (Conn et al. 2014; Muto et al. 2021). Overall estimates of the 

Pacific bearded seal, including the Sea of Okhotsk, is estimated to be at least 250,000 seals (Kovacs 

2016). Population trends for bearded seals are unknown. 

Population Threats 

Bearded seals are highly susceptible to habitat degradation from climate change effects due to the 

reduction in sea-ice habitats. The increased production of CO2 emissions, which drive ocean acidifcation, 

is also a threat to bearded seal habitat degradation. Additional threats includes exposure to pollution—

from vessel traffic and potential oil spills—and subsistence hunting. 

A.3.28 Harbor seal (Phoca vitulina) 

Status and Management 

Harbor seals are protected under the MMPA and classified as a species of least concern under the IUCN 

Red List (Lowry 2016b). 

Life History 

Harbor seals are widespread in coastal areas of the continental shelf and slope, as well as in bays, rivers, 

estuaries, and intertidal areas. They are found in temperate and polar regions in the Northern 

Hemisphere. Within the Study Area, seals are found from the Aleutian Islands across to the Commander 

Islands, Russia, down south to Kamchtaka through the Kuril Islands to Hokkaido, Japan. Harbor seals are 

considered non-migratory, although tagging evidence suggests they can travel far outside of their natal 

ranges for seasonally available food sources or to give birth. They are highly gregarious at haul out sites, 

with daily haul outs, based on tidal cycles. Foraging trips can last up to a few days at times. Mating 

occurs in water during the breeding season from February to October, with pupping peaks from April to 

July. Molting occurs after the breeding season, with more time spent hauled out during this period. 

(Jefferson et al. 2015). 

Dives as deep as 1,580 ft (480 m) and as long as 35.3 min were recorded for harbor seals (Eguchi and 

Harvey 2005) . Wilson et al. (2014) found similar mean dive durations of 35 min. Rosing-Asvid et al. 

(2020) found 63 percent of dives were within the upper 160 ft (50 m) of the water column. Dives deeper 

than 1,300 ft (400 m) made up less than 1 percent of dives; however, the deepest dive on record was to 

2,070 ft (630 m), lasting between 20 and 25 min. Davis et al. (1991) estimated average swim speeds to 

be 5.83 kt (3.0 m/s), based on maximum oxygen consumption. 

In-air audiograms of harbor seals recorded hearing sensitivity between 6 and 12 kHz, with best 

sensitivity at 8 kHz at 8.1 decibels referenced to 1 micropascal squared per second (dB re 20 μPa2-s) 

(Wolski et al. 2003). Aerial sound detection thresholds ranged from 100 Hz to 6.4 kHz, with curve peaks 

just at 1 kHz (Kastak and Schusterman 1998; Kastelein et al. 2009). Kastelein et al. (2009) found the 

maximum sensitivity underwater to be 1 kHz at 54 dB re 1 μPa (rms) and the range of best hearing to be 

between 0.5 and 40 kHz within 10 dB of maximum sensitivity. Underwater hearing thresholds have also 

ranged from 40 kHz at 75 dB re 1 μPa up to 180 kHz at 140 dB re 1 μPa (Cunningham and Reichmuth 

2016). 

Harbor seals produce a variety of sounds on land, including barks, grunts, growls, roars, moans, and 

mother-pup contact calls. Sounds underwater are comprised mainly of roars. Male vocalizations, mostly 
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underwater roars, are thought to be exhibited during male-male competition and to attract females. The 

vocalization frequency of male underwater roars varies. Sabinsky et al. (2017) reports peaks between 

155 and 208 kHz in southern Scandinavia, whereas Bjørgesæter et al. (2004) reported peaks at 280 Hz in 

Norway and Orkney Islands. Breeding vocalizations in Glacier Bay National Park and Preserve averaged a 

minimum frequency of 78 kHz. SL estimates ranged from 129 to 149 dB re 1 μPa (rms) (Matthews et al. 

2017). Pups vocalizations have fundamental frequencies between 200 and 600 Hz, with aggressive calls 

ranging from 200 Hz to 2 kHz (Khan et al. 2006).  

Population Trends  

The total worldwide population is estimated to be between 610,000 and 640,000 individuals(Bjørge et 

al. 2010). There is estimated to be less than 10,000 seals in the Kuril Islands region. The population 

estimate of seals in the Aleutian Islands is 5,588 (Muto et al. 2021). Only the Western Aleutian Islands 

(islands from Attu east to Buldir) border the edge of the Study Area, and there is an estimated 259 

harbor seals in these Western Aleutian Islands based on 1999 aerial surveys (Small et al. 2008). Within 

the Kuril population, Kobayashi et al. (2014) estimated there to be 600 to 800 seals present during the 

pupping season, based on counts each year at haul-out sites from 1974 to 2010.  During the molting 

period, Kobayashi et al. (2014) estimated 1,000 seals present, based on counts during the molting 

season from 1983 to 2010. Regionally in Japan, there are two genetically-distinct populations, with 524 

seals present in Erimo and 565 present in eastern Hokkaido, based on 2008 surveys (Kobayashi et al. 

2014; Mizuno et al. 2020). Population trends indicate that these seals are increasing within the Study 

Area. 

Population Threats 

Harbor seals are highly susceptible to habitat degradation from climate change. Additional threats 

includes exposure to contaminants, possible vessel strike, and illegal harrassment/subsistence hunting. 

A.3.29 Northern Fur Seal (Callorhinus ursinus) 

Status and Management 

Northern fur seals are protected under the MMPA and are classified as vulnerable under the IUCN Red 

List (Gelatt et al. 2015). 

Life History 

Northern fur seals are widely distributed in pelagic waters across the North Pacific Ocean from about 

35 °N northward to the Bering Sea, including the Sea of Okhotsk and the Sea of Japan (Jefferson et al. 

2015). Primary breeding sites include the Commander Islands, Kuril Islands, Pribilof Islands, Robben 

Island, Bogoslof Island, Farallon Islands, and San Miguel Island (Gentry 2009). Adults come ashore for 

about 40 days during the breeding season and remain on land during most of that period. In late fall, 

seals leave their rookeries and migrate southward to foraging areas for the winter. Seals from Tyuleny 

Island, the Commander Islands, and Kuril Islands migrate southward into the Sea of Japan and into 

Pacific waters off the eastern side of Japan (Gentry 2009; Horimoto et al. 2017; Horimoto et al. 2016). In 

the Sea of Japan, adult male northern fur seals are predominant in waters over the narrow continental 

shelf, which drops steeply to 6,560 ft (2,000 m) deep waters. Adult female and juvenile northern fur 

seals are predominant in Pacific waters of Northern Japan, adult female and juvenile northern fur seals 

dominate (Horimoto et al. 2017; Horimoto et al. 2016). 
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Juvenile seals in the Bering Sea had an average dive time of 1.24 min at an average depth of 57.4 ft 

(17.5 m) (Sterling and Ream 2004). Kooyman et al. (1976) measured shallow dives to 70 ft (20 m) deep, 

lasting less than 1 min, while deeper dives to 460 ft (140 m) lasted 2 to 5 min in duration. The measured 

durations were less than 2 min for shallow dives and 3 to 5 min for deep dives (Ponganis et al. 1992). 

Additionally, deeper dives occurred at night during the full moon (Ream et al. 2005). Routine migration 

swim speeds were 1.54 kt (2.85 kph); during foraging, swim speeds averaged between 0.48 and 1.23 kt 

(0.89 and 2.28 kph) (Ream et al. 2005).  

The northern fur seal can hear sounds in the range of 500 Hz to 40 kHz, with best hearing ranging from 2 

to 29 kHz (Gentry 2009; Moore and Schusterman 1987). Moore and Schusterman (1987) measured 

northern fur seal in-air hearing sensitivity as 500 Hz to 32 kHz and the in-water hearing sensitivity from 2 

to 28 kHz. Babushina et al. (1991) reported that underwater hearing sensitivity is 15 to 20 dB better than 

in-air hearing sensitivity. Northern fur seals are known to produce clicks and high-frequency bleating 

sounds underwater (Frankel 2018). On land during breeding season, males make low growls and roars. 

Female seals emit calls when returning from foraging trips to attract and locate their pups (Bartholomew 

1959).  

Population Trends 

The global population in 2014 was estimated to be 1.29 million seals, representing a population decline 

of about 30 percent since 1976 (Gelatt et al. 2015). The Western Pacific stock is estimated to include 

503,609 individuals (Gelatt et al. 2015; Kuzin 2014), and are also suspected to be declining. 

Population Threats 

Northern fur seals are highly susceptible to fisheries interactions, including entanglement and 

intentional killing/harrassment by fishermen. Additional threats includes exposure to disease, chemical 

contaminants, and climate change. 

A.3.30 Ribbon Seal (Histriophoca fasciata) 

Status and Management 

Ribbon seals are protected under the MMPA and classified as a species of least concern under the IUCN 

Red List (Lowry 2016a). 

Life History 

The ribbon seal is a pagophilic (ice-loving) species with a distribution limited to the northernmost Pacific 

Ocean and Arctic Ocean including the Chukchi Sea, with predominant occurrences in the Bering Sea and 

Sea of Okhotsk (Fedoseev 2000; Jefferson et al. 2015). Ribbon seals are associated with the southern 

edge of the pack ice from winter through early summer, where they pup and molt on the ice (Fedoseev 

2000). During the summer months, seals tend to be more pelagic, encompassing a broader distributional 

range less associated with the sea ice (Jefferson et al. 2015). 

Few dive and swim speed data are known for the ribbon seal. Boveng et al. (2013) noted that diving 

patterns are tied to season, with a tendency for the dive depths to increase as the ice edge expands 

south, closer to the continental shelf break. When ribbon seals on are on the sea ice in shallow waters 

during spring, dives tend to be shallower, typically to depths of 230 to 300 ft (70 to 100 m). When not 

tied to sea ice, seals dive deeper, up to 1,600 ft (500 m), but they rarely dive past 2,000 ft (600 m) 

(Boveng et al. 2013); London et al. (2014) reported that seals often dove to water depths deeper than 



Request for Regulations and Letters of Authorization for the Incidental Taking of Marine Mammals Resulting 
from Surveillance Towed Array Sensor System Low Frequency Active Training 

A-51 
Appendix A Marine Mammal Species Supplemental Information 

700 ft (200 m), with some dives even exceeding 2,000 ft (600 m). Dive duration data are unavailable for 

ribbon seals. 

There is no direct measurement of auditory threshold for the hearing sensitivity of the ribbon seal 

(Thewissen 2002). Ribbon seals produce two types of underwater vocalizations: (1) downsweeps, with 

varying frequencies from 7 to 0.1 kHz; and (2) broadband puffs, with frequencies below 5 kHz and 

lasting less than 1 sec (Watkins and Ray 1977). Watkins and Ray (1977) hypothesized that the sounds 

ribbon seals produce are associated with social interactions during the mating season and may be part 

of territorial displays. Ribbon seals also produce grunts, roars, growls, and hisses (Jones et al. 2014; 

Miksis-Olds and Parks 2011). Miksis-Olds and Parks (2011) noted that ribbon seal vocalizations were only 

recorded when ice cover was greater than 80 percent, typically during the winter when ice platforms 

were stable enough to support breeding activities. Otsuki et al. (2016) also found a decrease in 

vocalizations underwater during periods when sea ice decreased. 

Population Trends 

The most recent population estimate of seals occurring in the Sea of Okhotsk is 181,179 individuals 

(Chernook et al. 2014). The Bering Sea population is estimated to include 184,000 seals (Conn et al. 

2014; Muto et al. 2021). Lowry (2016a) combined these Bering Sea and Sea of Okhotsk estimates for a 

total North Pacific population estimate of 365,000 seals; in contrast, Boveng and Lowry (2018) estimated 

500,000 seals in the North Pacific. Population trends for ribbon seals are unknown. 

Population Threats 

Ribbon seals are highly susceptible to habitat degradation from climate change effects due to the 

reduction in sea-ice habitats. The increased production of CO2 emissions, which drive ocean acidifcation, 

is also a threat to ribbon seal habitat degradation. Additional threats includes exposure to contaminants, 

pollution (i.e., from vessel traffic and potential oil spills), and subsistence hunting.
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1 INTRODUCTION 

This analysis presents impacts to marine species due to acoustic stressors under a maximum year of 

military readiness activities conducted at sea under the Surveillance Towed Array Sensor System 

(SURTASS) Low-Frequency Active (LFA) Ship Training Proposed Action. 

1.1 INFORMATION REFERENCED IN THIS ANALYSIS 

The acoustic impact analysis provided here relies on information presented in other sections and 

appendices of the Letter of Authorization (LOA) and the SURTASS LFA Draft Supplemental Environmental 

Impact Statement (SEIS)/Overseas Environmental Impact Statement (OEIS), and relevant technical 

reports (TRs). The following lists contain abbreviated names for each of these supporting sections and 

briefly describes the content therein. The impact analysis refers to these supporting sections using the 

italicized names noted here.  

Sections that provide details and descriptions of the Proposed Action include: 

• The Proposed Action and Alternatives section (Chapter 2) of the Draft SEIS/OEIS. 

Sections that provide general background information: 

• The Marine Mammal Background sections in Appendix A of this LOA application describe species 

present in the Study Area, general biology, ecology, and status of each species.  

• The Marine Mammal Hearing section (Section 3.6.1.1.3) of the Draft SEIS/OEIS summarizes the best 

available science on impacts to marine mammals from exposure to acoustic and explosive stressors.  

TRs and analyses that provide details on the quantitative process and show specific data inputs to the 

models (all are available for download at https://www.nepa.navy.mil/surtass-lfa/):  

• The Quantitative Analysis TR refers to the technical report titled Quantifying Acoustic Impacts on 

Marine Mammals and Sea Turtles: Methods and Analytical Approach for Phase IV Training and 

Testing (U.S. Department of the Navy 2024b) which describes the modeling methods used to 

quantify impacts to marine mammals and sea turtles from exposure to sonar, air guns, and 

explosives. Impacts due to pile driving were modeled outside of the Navy Acoustic Effects Model 

(NAEMO) using a static area-density model and are also described in this technical report. Appendix 

C of this LOA application lays out modifications to the NAEMO modeling process required to capture 

impacts associated with SURTASS LFA. 

• The Criteria and Thresholds TR refers to the technical report titled Criteria and Thresholds for U.S. 

Navy Acoustic and Explosive Effects Analysis (Phase IV) (U.S. Department of Navy (DoN) 2025) which 

describes the development of criteria and thresholds used to predict impacts on marine mammals 

and sea turtles.  

• The Density TR refers to the technical report titled Navy Marine Species Density Database for the 

Surveillance Towed Array Sensor System (SURTASS) Low Frequency Active (LFA) Sonar Systems (U.S. 

Department of the Navy (DoN) 2024) which describes the spatial density distributions for each 

species or stock in the Study Area. The density models have been updated with new data since the 

prior analysis. The appendix to the density technical report includes figures showing the change in 

spatial density for each species since the prior analysis.  

https://www.nepa.navy.mil/surtass-lfa/
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• The Dive Profile and Group Size TR refers to the technical report titled Dive Distribution and Group 

Size Parameters for Marine Species Occurring in the U.S. Navy’s Surveillance Towed Array Sensor 

System (SURTASS) Low Frequency Active (LFA) Study Area (Oliveira et al., in prep) which describes 

the dive profile and group size for each species. There are no substantive changes from the prior 

analysis.  

Mitigation information includes:   

• The Mitigation section refers to Chapter 4 of the Draft SEIS/OEIS which describes the actions taken 

to avoid, reduce, or minimize potential impacts from acoustic stressors.  

1.2 CHANGES FROM PRIOR ANALYSES 

Changes in the predicted acoustic impacts to protected species since the Navy’s 2019 SURTASS LFA Final 

SEIS/Supplemental OEIS (SOEIS) analysis are primarily due to the following: 

• Updates to data on marine mammal presence, including estimated density of each species or stock 

(number of animals per unit area), group size, and depth distribution. Any substantial changes that 

are affecting the quantified impacts in this analysis are discussed for each species or stock below. 

For additional details, including maps showing the relative density changes between this analysis 

and the prior analysis for this Study Area, see the Density TR and Dive Profile TR. 

• Updates to criteria used to determine if an exposure to sound may cause auditory effects, non-

auditory injuries, and behavioral responses. The changes in impact thresholds between this analysis 

and the prior analysis in the Study Area are shown in the applicable sections below. For additional 

details, see the technical report Criteria and Thresholds TR. 

• Revisions to the modeling of acoustic effects due to proposed sound-producing activities in NAEMO. 

An overview of notable changes is provided in relevant sections below. For additional details, see 

the technical report Quantitative Analysis TR.  

• The use of NAEMO for quantitative modeling of marine mammal acoustic exposures to SURTASS 

LFA. The 2019 Final SEIS/SOEIS used the Acoustic Integration Model (AIM), developed by Marine 

Acoustics, Inc. (MAI), to complete the quantitative analysis; a full discussion of the elements of AIM 

can be found in Appendix B of the 2019 Final SEIS/SOEIS. A list of the differences between NAEMO 

and the AIM model used in previous analyses can be found in Appendix C of this LOA application. 
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2 IMPACTS TO MARINE MAMMALS FROM ACOUSTIC 
STRESSORS 

This analysis is presented as follows: 

• The impacts that would be expected due to sonar used in the Proposed Action are described in 

Section 2.1 (Impacts due to SURTASS LFA Training).  

• The approach to modeling and quantifying impacts for stressors that may cause injury, auditory 

effects, or significant behavioral responses is summarized in Section 2.2 (Quantifying Impacts to 

Marine Mammals from Acoustic Stressors). 

• The approach to assessing the significance of responses for both individuals and populations is 

described in Section 2.3 (Assessing Impacts to Individuals and Populations). 

• Impacts to individual species (or stocks) in the Study Area, including predicted instances of harm or 

harassment, are presented in Section 2.4 (Species Impact Assessments). Tables summarizing 

quantified impacts that correspond to each request for LOA under the Marine Mammal Protection 

Act (MMPA) are presented at the end of Section 2.4 (Species Impact Assessments). 

• Ranges to effects are shown in Section 2.5 (Ranges to Effects). 

2.1 IMPACTS FROM SURTASS LFA TRAINING 

Assessing whether a sound may disturb or injure a marine mammal involves understanding the 

characteristics of the acoustic sources, the marine mammals that may be present in the vicinity of the 

sources, and the effects that sound may have on the physiology and behavior of those marine mammals. 

Although it is known that sound is important for marine mammal communication, navigation, and 

foraging (National Research Council 2003, 2005), there are many unknowns in assessing impacts, such as 

the potential interaction of different effects and the significance of responses by marine mammals to 

sound exposures (Nowacek et al. 2007; Southall et al. 2007a; Southall et al. 2021b). Many other factors 

besides just the received level of sound may affect an animal's reaction, such as the duration of the 

sound-producing activity, the animal's physical condition, prior experience with the sound, activity at 

the time of exposure (e.g., feeding, traveling, resting), the context of the exposure (e.g., in a semi-

enclosed bay vs. open ocean), and proximity of the animal to the source of the sound.  

In this analysis, impacts are categorized as auditory injury (AINJ, including permanent threshold shift 

[PTS] and auditory neural injury), temporary hearing loss (temporary threshold shift [TTS]), other 

physiological response (including stress), masking (occurs when a noise interferes with the detection, 

discrimination, or recognition of other sounds), and behavioral responses. An “exposure” occurs when 

the received sound level is above the background ambient noise level within a similar frequency band; 

not all exposures are perceivable or result in impacts. 

Sonars and other transducers (collectively referred to as sonars in this analysis) emit sound waves into 

the water to detect objects, safely navigate, and communicate. Sonars are considered non-impulsive 

and vary in source level, frequency, duration (the total time that a source emits sound including any 

silent periods between pings), duty cycle (the portion of time a sonar emits sound when active, from 

infrequent to continuous), beam characteristics (narrow to wide, directional to omnidirectional, 

downward or forward facing), and movement (stationary or on a moving platform).  
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Sonar use could occur throughout the Study Area. There are two active acoustic sources that would be 

used during the Proposed Action: LFA and high frequency marine mammal monitoring (HF/M3). Source 

characteristics for these sources are distinctly different, which in turn influences the potential for 

impacts to exposed marine mammals. 

LFA sonar consists of a vertical source array of sound-producing elements that are suspended by cable 

under one of the T-AGOS vessels. These elements, called projectors, are devices that produce the active 

sonar sound pulses or pings. To produce a ping, the projectors transform electrical energy to mechanical 

energy (i.e., vibrations), which travel as pressure disturbances in water. The LFA sonar source is a 

vertical line array consisting of up to 18 source projectors. Each LFA source projector transmits sonar 

beams that are omnidirectional (360 degrees) in the horizontal, with a narrow vertical beamwidth that 

can be steered above or below the horizontal. The operating features of the active component of the 

SURTASS LFA sonar system, are: 

• The source level of an individual source projector on the LFA sonar array is approximately 215 

deicibels (dB) referenced to 1 microPascal (re 1 µPa) at 1 meter (m; root mean square [rms]) or less.  

• Frequency range of 100 to 500 hertz (Hz). 

• The typical LFA sonar signal is not a constant tone but consists of various waveforms that vary in 

frequency and duration. A complete sequence of sound transmissions (waveforms) is referred to as 

a wavetrain (also known as a ping). These wavetrains last between 6 and 100 seconds (sec), with an 

average length of 60 sec. Within each wavetrain, a variety of signal types can be used, including 

continuous wave and frequency-modulated signals. The duration of each continuous-frequency 

sound transmission within the wavetrain is no longer than 10 sec. 

• The maximum duty cycle (ratio of sound “on” time to total time) is 20 percent. The typical duty 

cycle, based on historical SURTASS LFA sonar operational parameters (2003 to 2017), is 7.5 to 10 

percent. 

• The time between wavetrain transmissions typically ranges from six to 15 minutes. 

The HF/M3 sonar is a Navy-developed, enhanced high-frequency (HF) commercial sonar used as a 

mitigation and monitoring asset to detect, locate, and track marine mammals and sea turtles that may 

pass close enough to the SURTASS LFA sonar’s transmit array to enter the LFA mitigation zone 

(2,000 yard [yd; 1.8 kilometer (Joyce et al.)]) plus a 0.54 nautical mile (NM; 1 km) buffer zone. This 

source sits at the top of the vertical line array containing the LFA projectors. This source would operate 

at a source level of 220 dB re 1 µPa at 1 m (rms) and source frequencies between 30 and 40 kilohertz 

(kHz), with maximum pulse length of 40 milliseconds and a variable duty cycle that is nominally 3 to 4 

percent.  

Sonars have the potential to affect marine mammals by causing hearing loss, masking, non-injurious 

physiological responses (such as stress), or behavioral reactions. Low- (less than 1 kHz), mid- (1–10 kHz), 

and some high (10–100 kHz) frequency sonars are within the hearing range of all marine mammals, 

though odontocetes hear poorly at low frequencies.  

Hearing Loss: Hearing loss, or threshold shift, is related to the received level of sound and the duration 

of the exposure. Proposed activities with more sound sources, louder sound sources, or that transmit 

sonar for longer durations increase the likelihood of auditory effects in marine mammals. Research has 

shown that marine mammals are more susceptible to hearing loss within frequencies of best hearing. 

Hearing loss is most likely to occur at or above the dominant frequency of the sound source, not below. 
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The recovery of hearing thresholds begins after an exposure. Any hearing loss that is recovered is called 

TTS, whereas any remaining threshold shift after recovery is considered AINJ. TTS and AINJ due to sonars 

are estimated using criteria developed for marine mammal hearing groups and modeling methods 

described below in Section 2.2 (Quantifying Impacts on Marine Mammals from Acoustic Stressors). 

Masking: Masking can reduce the ranges over which marine mammals can detect biologically relevant 

sounds in the presence of high-duty cycle sources. Lower-duty cycle sonars have less of a masking effect, 

as the listener can detect signals of interest during the quiet periods between cycles. The reduction in 

range over which marine mammals communicate is highly dependent on the frequencies of the sonar 

and biological signal of interest, as well as the source levels of the sonar. High-frequency (10–100 kHz) 

sonars, including the HF/M3 source, fall within the best hearing and vocalization ranges of most 

odontocetes. High frequencies attenuate more rapidly in the water due to absorption than do lower 

frequency sounds, thus producing a smaller zone of potential masking than mid and low frequencies. 

While high-frequency sonar has the potential to mask marine mammal vocalizations under certain 

conditions, reduction in available communication space or ability to locate prey is unlikely because of 

the small zone of effect.  

Masking effects of sonar associated with the Proposed Action are expected to be typically transient and 

temporary, as the sound sources are mobile, and masking is reduced as the spatial separation between 

the masker and signal of interest increases. In some cases, mammals can compensate for masking by 

changing their calls or moving away from the source.  

For large mysticetes, the range of best hearing is estimated between 0.1 and 10 kHz, which overlaps 

with SURTASS LFA sonar sources; additionally, their vocalizations are below 1 kHz, which overlaps with 

low-frequency sources. Any auditory impacts (TTS and AINJ) or masking may affect communication due 

to low-frequency sonars. For the other mysticetes, the range of best hearing and vocalizations is 

between 1 and 30 kHz, which overlaps with mid- and high-frequency sonar sources. Masking from high-

frequency sonar sources would be less likely to affect communication for these mysticetes than impacts 

due to low-frequency sonars. 

Odontocetes that use echolocation to hunt may experience masking of the echoes needed to find their 

prey when foraging near low-frequency and mid-frequency sonar sources. Communication sounds could 

also be masked by these sources. This effect is likely to be temporary in offshore areas where these 

sources would operate. Odontocetes with very high frequency hearing, such as harbor porpoises, may 

experience masking of echolocation and communication calls from close-proximity very-high-frequency 

sources, but these effects are likely to be transient and temporary. 

Pinnipeds may also experience masking due to low- and mid- frequency sources because their 

communication calls range from approximately 0.1 – 30 kHz. Some species of pinnipeds communicate 

primarily in air and would not experience masking due to sonar.  

Physiological response (stress): Physiological stress is an adaptive process that helps an animal cope with 

changing conditions. Marine mammals could experience a physiological change in heart rate, stress 

hormones, or immune system due to sound exposure. Currently, the sound characteristics that correlate 

with physiological responses in marine mammals are poorly understood, as are the ultimate 

consequences of these changes. Because there are many unknowns regarding the occurrence of 

acoustically induced stress responses in marine mammals, any physiological response (e.g., hearing loss 

or injury) or significant behavioral response is assumed to be associated with a stress response.   
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Behavioral response: Marine mammals only behaviorally respond to sounds they can hear or otherwise 

perceive. Marine mammals may react in several ways depending on the sound’s characteristics, their 

experience with the sound source, and whether they are traveling, breeding, or feeding. Behavioral 

responses may include alerting, terminating feeding dives and surfacing, diving, or swimming away. 

Marine mammals’ reaction to sonar can vary based on the individual, species, and context. Behavioral 

responses to sonars are estimated using criteria developed for marine mammal behavioral groups and 

modeling methods described below in Section 2.2 (Quantifying Impacts on Marine Mammals from 

Acoustic Stressors). The sensitivity to behavioral disturbance due to sonars differs among marine 

mammal groups as follows:  

• Mysticetes are the least behaviorally sensitive group. Behavioral reactions in mysticetes are much 

more likely within a few kilometers of a sound source. Mysticetes have been observed to route 

around sound sources placed in their migration path.  

• Large odontocetes, such as killer whales and pilot whales, have been observed to temporarily cease 

natural behaviors such as feeding, avoid the sonar source, or even move towards the sound source, 

as seen in pilot whales. These same behavioral responses have been observed in delphinids, both in 

captivity and in the field; however, this group appears to be less sensitive to sound and 

anthropogenic disturbance than other cetacean species. 

• Responses of beaked whales have been carefully studied on Navy ranges, including the Southern 

California Anti-Submarine Warfare Range west of San Clemente Island in the Southern California 

(SOCAL) Range Complex and the Pacific Missile Range Facility west of Kauai, Hawaii. Beaked whales 

exposed to sonar or other active acoustic sources may discontinue feeding dives and avoid the area 

during anti-submarine warfare activities. In areas where anti-submarine warfare training exercises 

occur with some regularity, beaked whales leave the area but return within a few days after the 

event ends (e.g., Henderson et al. 2015; Henderson et al. 2016; Jacobson et al. 2022; Manzano-Roth 

et al. 2016; Tyack et al. 2011). Population levels of beaked whales and other odontocetes on Navy 

fixed ranges that have been operating for decades appear to be stable. In areas where beaked 

whales are unlikely to regularly encounter naval sonar activity, beaked whales may be more likely to 

be displaced for longer periods of time (e.g., Stanistreet et al. 2022). Significant behavioral reactions 

to sonar are likely when beaked whales are exposed to anti-submarine sonar within a few tens of 

kilometers, especially for prolonged periods (a few hours or more). Avoidance likely decreases the 

potential for hearing loss for these species.  

• Porpoises are small odontocetes that are sensitive to anthropogenic activity and avoid 

anthropogenic sound sources at low received levels. Behavioral reactions are more likely than with 

most other odontocetes.  

• Pinnipeds in the water are generally tolerant of anthropogenic sound and activity. They may not 

react at all until the sound source is approaching within a few hundred meters and then may alert, 

ignore the stimulus, change their behaviors, or avoid the immediate area by swimming away, diving, 

or hauling out.  

For the Proposed Action, trained Lookouts observe defined mitigation zones for marine mammals and 

indicators that marine mammals may be present. The mitigation zones encompass the ranges to 

auditory injury for all marine mammals for all sonars shown in Section 2.5 (Ranges to Effects).  
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Because sonars may result in the incidental take of marine mammals (auditory impacts and significant 

behavioral responses), sonar impacts are modeled per the methods presented in Section 2.2 

(Quantifying Impacts on Marine Mammals from Acoustic Stressors). Impacts on each marine mammal 

stock are discussed and quantified below in Section 2.4 (Species Impact Assessments).  

2.2 QUANTIFYING IMPACTS ON MARINE MAMMALS FROM ACOUSTIC STRESSORS 

The following section provides an overview of key components of the modeling methods used in this 

analysis to estimate the number and types of acoustic and explosive impacts to marine mammals. The 

Quantitative Analysis TR, Criteria and Thresholds TR, Density TR, and Dive Profile TR detail the 

quantitative process and show specific data inputs to the models.  

2.2.1 THE NAVY ACOUSTIC EFFECTS MODEL 

NAEMO was developed to conduct a comprehensive acoustic impact analysis for use of sonars, air guns, 

and explosives1 in the marine environment. This model considers the physical environment, including 

bathymetry, seafloor composition/sediment type, wind speed, and sound speed profiles, to estimate 

propagation loss. The propagation information combined with data on the locations, numbers, and 

types of military readiness activities and marine resource densities provides estimated numbers of 

effects to each stock.  

Individual animals are represented as “animats,” which function as dosimeters and record acoustic 

energy from all active underwater sources during a simulation of a training or testing event. Each 

animat’s depth changes during the simulation according to the typical depth pattern observed for each 

species. During any individual modeled event, impacts on individual animats are considered over 24-

hour periods.  

The model estimates the number of instances in which an effect threshold was exceeded over the 

course of a year, it does not estimate the number of times an individual in a population may be 

impacted over a year. Some individuals could be impacted multiple times, while others may not 

experience any impact.  

All previous quantitative modeling for SURTASS LFA was completed using the AIM model. NAEMO has 

been used for SURTASS LFA modeling for the first time to support this Draft SEIS/OEIS. The largest 

differences include: 

• Different statistical analysis is used for each model. NAEMO uses the range-independent CASS-
GRAB for propagation modeling while AIM uses the range-dependent Navy standard parabolic 
equation.   

• NAEMO models propagation at 5° bearing resolution, AIM uses a 90° resolution. 

• Cutoff distances for potential impacts was done differently in each model. NAEMO models to a 
500 km distance cutoff, while AIM modeled to a 100 dB transmission loss cutoff regardless of 
how far from the sound source that transmission loss occurred.  

• NAEMO distributes animats and runs simulations for all species-stock density layers, while AIM 
used three representative densities for modeling and scaled simulation output based on 

 

 

1 No air gun or explosive use is associated with the Proposed Action. 
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species-stock density for final results. Animats are horizontally stationary in NAEMO but 
movement through the water column is captured. AIM simulates animate movement. 

• NAEMO has the ability to mathematically approximate animal avoidance to sound, while AIM’s 
animal movement did not factor avoidance. 

• NAEMO calculates behavioral effect using the maximum sound pressure level (SPL) an animat is 
exposed to, while AIM uses a single ping equivalent metric.  

2.2.2 QUANTIFYING IMPACTS ON HEARING 

The auditory criteria and thresholds used in this analysis have been updated since the 2019 Final 

SEIS/SOEIS. They incorporate new best available science since the release of National Marine Fisheries 

Service (NMFS) guidance for assessing the effects of sound on marine mammal hearing (National Marine 

Fisheries Service 2018) and since the publication of recommendations by the expert panel on marine 

mammal auditory criteria (Southall et al. 2019a). 

The best way to illustrate frequency-dependent susceptibility to auditory effects is an exposure 

function. For each marine mammal auditory group, exposure functions for TTS and AINJ (previously 

called PTS, but now called AINJ to clarify that this is inclusive of neural injury) incorporate both the 

shape of the group’s auditory weighting function and its weighted threshold value for either TTS or AINJ. 

The updated exposure functions and the exposure functions used in the prior analysis of impacts (Phase 

III) are shown together in Figure 2.2-1. The exposure functions are shown in Figure 2-1.  

The auditory criteria and thresholds (described in the Criteria and Thresholds TR) underwent several 

notable changes from the prior analysis that influence estimates of the number of marine mammals that 

could be impacted in each training or testing event.  

• The mysticetes have been split from one auditory group (the low frequency cetaceans, LF) into two 

auditory groups: the LF (including minke, humpback, gray, Bryde’s, and sei whales), and the very low 

frequency cetaceans (VLF; blue, fin, and right whales). While the VLF auditory group retains similar 

susceptibility to auditory effects as the prior analysis, the new LF auditory group is predicted to be 

more susceptible to effects at higher frequencies and less susceptible to effects at lower 

frequencies. Consequently, for LF species, estimated auditory effects due to sources at frequencies 

above 10 kHz are substantially higher than in prior analysis of the same activities.  

• The auditory group previously called the mid-frequency cetaceans (MF) is now called the high 

frequency cetaceans (HF). All species previously in the MF cetacean auditory group (most 

odontocetes) are now in the HF cetacean auditory group, and there is no MF cetacean exposure 

function. In the future, there may be sufficient data to support splitting the current HF cetacean 

auditory group into MF and HF auditory groups, with certain larger odontocetes (sperm, beaked, 

and killer whales) in the MF auditory group.  

• The HF cetaceans are predicted to be much more susceptible to auditory effects at low- and mid-

frequencies than previously analyzed. Consequently, the estimated auditory effects due to sources 

under 10 kHz are substantially higher for this auditory group than in prior analyses of the same 

activities. 

• The auditory group previously called the high frequency cetaceans (HF) is now called the very high 

frequency cetaceans (VHF). This auditory group, which includes harbor porpoises and Kogia whales, 

is predicted to be less susceptible to auditory effects at high frequencies (above 10 kHz) than 
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previously analyzed. Consequently, estimated impacts to this group from high frequency sources is 

slightly lower than prior analyses of the same activities. 

• The phocid carnivores (PCW) are predicted to be slightly more susceptible and otariids and other 

marine carnivores (OCW) are predicted to be substantially more susceptible to auditory effects 

across their hearing range than previously analyzed. Consequently, estimated auditory effects for 

PCW and OCW are higher than in prior analyses of the same activities. 

Note: Auditory groups are very low frequency cetaceans (VLF), low frequency cetaceans (LF), high frequency cetaceans (HF), 
very high frequency cetaceans (VHF), phocid carnivores in water and air (PCW and PCA), otariids and other marine 
carnivores in water and in air (OCW and OCA), and sirenians (SI). SI are not in HCTT Study Area. Heavy solid lines —Phase 4 
TTS exposure functions. Thin solid lines —Phase 3 TTS exposure functions. Heavy dashed lines —Phase 4 AINJ exposure 
functions. Thin dashed lines —Phase 3 AINJ exposure functions. Figure taken from U.S. Department of the Navy (2024a).  

Figure 2-1: Marine Mammal TTS and AINJ Exposure Functions for Sonars and Other Non-

Impulsive Sources 
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Table 2-1. Thresholds for Auditory Impacts to Marine Mammals from Non-Impulsive Sources 

Hearing 

Group 

TTS threshold 

SEL (weighted)1 

AINJ threshold SEL 

(weighted)1 

VLF & LF 177 197 

HF 181 201 

VHF 161 181 

OCW 179 199 

PCW 175 195 
Note: VLF = very low frequency cetacean, LF = low frequency cetacean, HF = high frequency cetacean, VHF = very high 

frequency cetacean, OCW = otariid in water, PCW = phocid in water. 
1 SEL thresholds are in dB re 1 µPa2s 

The instances of AINJ and TTS predicted by NAEMO are not reduced to account for visual observation 

mitigation in this analysis. Still, it is possible that some model-predicted instances of AINJ and TTS would 

not occur during actual events using platforms and acoustic sources with applicable mitigation. If 

Lookouts sight a marine mammal within or entering a mitigation zone, the use of sonar would be 

delayed or ceased, as appropriate for the source as described in the Mitigation section of the Draft 

SEIS/OEIS. This would reduce an animal’s sound exposure level or prevent an exposure that could cause 

hearing loss altogether. 

NAEMO estimates the reduction in cumulative sound exposure level due to marine mammal avoidance 

of high-level sonar exposures. Initiation of aversive behavior is based on the applicable behavioral 

response function for a species. Avoidance speeds and durations are estimated from baseline species 

data and actual sonar exposure data, when available. The estimated cumulative exposure level, 

including any reductions due to avoidance (if initiated), is compared to the thresholds for AINJ and TTS 

to assess auditory impacts. If the thresholds for AINJ or TTS are not exceeded, the potential for 

behavioral response is assessed based on the highest exposure in the simulation. This analysis assumes 

that a small portion (5 percent) of delphinids in the odontocete behavioral group would not avoid most 

events but would stay in the vicinity to engage in bow-riding or other behaviors near platforms (i.e., the 

cumulative sound exposure level is not reduced through avoidance). A detailed explanation of the new 

avoidance model and the species avoidance factors are in the Quantitative Analysis TR (U.S. Department 

of the Navy 2024b). 

The ability to reduce cumulative sound exposure level depends on susceptibility to auditory effects, 

sensitivity to behavioral disturbance, and characteristics of the sonar source, including duty cycle, source 

level, and frequency. Table 2-2 shows the percentage reduction of AINJ across the modeled activities in 

this analysis due to avoidance. The reduction in AINJ due to avoidance differs across the Proposed 

Action and between auditory and behavioral groups. Groups that are relatively less sensitive to 

behavioral disturbance compared to susceptibility to auditory effects are less likely to avoid AINJ; these 

include the Mysticete and Odontocete behavioral groups. Groups that are relatively more sensitive to 

behavioral disturbance compared to susceptibility to auditory effects are more likely to avoid AINJ; 

these include the Sensitive Species and Pinniped behavioral groups. The reduction in AINJ for most 
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groups is less than assumed in prior analyses2. As is shown in Table 2.2-2, avoidance was only able to be 

applied for pinnipeds. It is likely that no reduction of AINJ could be applied to any other hearing group 

due to the high source level and low frequency of the SURTASS LFA.  

Table 2-2: Reduction in AINJ due to Avoiding Sonars in the Navy Acoustic Effects Model  

FHG MYST ODONT SENS PINN 
VLF 0 - 0 % - - - 
LF 0 - 0 % - - - 
HF - 0 - 0 % 0 - 0 % - 
VHF - 0 - 0 % - - 
PW - - - 0 - 75 % 
OT - - - 0 - 0 % 
version.20250226 

Recovery from TTS after a sound exposure is not quantified in this analysis. Small amounts of TTS (a few 

dB) typically begin to recover immediately after the sound exposure and may fully recover in minutes, 

while larger amounts of TTS require longer to recover. Most TTS fully recovers within 24 hours, but 

larger shifts could take days to fully recover. In general, TTS quantified based on SEL for intermittent 

sound exposures is likely over-estimated because some recovery from TTS may occur in the quiet 

periods between sounds, especially when the duty cycle is low. Lower duty cycles allow for more time 

between sounds and therefore more of an opportunity for hearing to recover. Modeled effects using the 

SEL-based criteria are therefore likely to accurately predict impacts from higher duty cycle sources and 

certainly overestimate impacts from lower duty cycle sources.  

See Section 2.5 (Ranges to Effects) for information on the ranges to TTS and AINJ with distance based on 

the type of sound sources and hearing group, as well as several other factors.  

2.2.3 QUANTIFYING BEHAVIORAL RESPONSES TO SONARS 

Criteria and thresholds for behavioral responses have been updated since the prior analysis (see Criteria 

and Thresholds TR). Notable differences between the prior and updated criteria and thresholds for 

behavioral responses to sonars are as follows: 

• Beaked whales and harbor porpoise are in a combined Sensitive Species behavioral group 

(previously, these groups had unique response functions). Other behavioral groupings remain the 

same: Mysticetes (all baleen whales), Odontocetes (most toothed whales, dolphins, and porpoises), 

and Pinnipeds (true seals, sea lions, walruses, polar bears).   

• This analysis applies a dual cut-off condition based on both distance and received level. The cut-off 

distances have also been revised. These updates are described at the end of this section. 

For each group, a biphasic behavioral response function was developed using best available data and 

Bayesian dose response models. The behavioral response functions are shown in Figure 2-2. 

 

 

 

2 The 2019 SEIS/SOEIS determined that, based on the mitigation procedures used during SURTASS LFA sonar activities, the chances 

of PTS were negligible. Therefore, no PTS (MMPA Level A harassment) is expected with the implementation of mitigation 

measures. 
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Notes: Revised behavioral response functions (solid lines) and prior behavioral response functions (Phase 3, dotted lines). 

SensSp = Sensitive Species, Odont = Odontocetes, Pinn = Pinnipeds, Myst = Mysticetes. Both the Phase 3 beaked whale 
behavioral response function and the Phase 3 harbor porpoise step function are plotted against the new Sensitive Species 
curve. Figure taken from U.S. Department of the Navy (2024a). 

Figure 2-2: Behavioral Response Functions 

Due to the addition of new data and the separation of some species groups, the most significant 

differences from prior analyses include the following: 

• The Sensitive Species behavioral response function is more sensitive at lower received levels but less 

sensitive at higher received levels than the prior beaked whale and harbor porpoise functions.  

• The Odontocete behavioral response function is less sensitive across all received levels due to 

including additional behavioral response research. This will result in a lower number of behavioral 

responses than in the prior analysis for the same event, but also reduces the avoidance of auditory 

effects. 

• The Pinniped in-water behavioral response function is more sensitive due to including additional 

captive pinniped data. Only three behavioral studies using captive pinnipeds were available for the 

derivation of the behavioral response function. Behavioral studies of captive animals can be difficult 

to extrapolate to wild animals due to several factors (e.g., use of trained subjects). This means the 

pinniped behavioral response function likely overestimates effects compared to observed reactions 

of wild pinnipeds to sound and anthropogenic activity. 

• The Mysticete behavioral response function is less sensitive across most received levels due to 

including additional behavioral response research. This will result in a lower number of behavioral 
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responses than in the prior analysis for the same event, but also reduces the avoidance of auditory 

effects. 

The behavioral response functions only relate the highest received level of sound during an event to the 

probability that an animal will have a behavioral response. Currently, there are insufficient data to 

develop criteria that include the context of an exposure, characteristics of individual animals, behavioral 

state, duration of an exposure, sound source duty cycle, the number of individual sources in an activity, 

or how loud the animal may perceive the sonar signal to be based on the frequency of the sonar versus 

the animal’s hearing range, although these factors certainly influence the severity of a behavioral 

response.  

The behavioral response functions also do not account for distance. At moderate to low received levels 

the correlation between probability of reaction and received level is very poor and it appears that other 

variables mediate behavioral reactions (e.g., Ellison et al. 2011) such as the distance between the animal 

and the sound source. Data suggest that beyond a certain distance, significant behavioral responses are 

unlikely. At shorter ranges (less than 10 km) some behavioral responses have been observed at received 

levels below 140 dB re 1 µPa. Thus, proximity may mediate behavioral responses at lower received 

levels. Since most data used to derive the behavioral response functions is within 10 km of the source, 

probability of reaction at farther ranges is not well-represented. Therefore, the source-receiver range 

must be considered separately to estimate likely significant behavioral reactions.  

This analysis applies behavioral cut-off conditions to responses predicted using the behavioral response 

functions. Animals within a specified distance and above a minimum probability of response are 

assumed to have a significant behavioral response. The cut-off distance is based on the farthest source-

animal distance across all known scientific studies where animals exhibited a significant behavioral 

response. Animals beyond the cut-off distance but with received levels above the sound pressure level 

associated with a probability of response of 0.50 on the behavioral response function are also assumed 

to have a significant behavioral response. The actual likelihood of significant behavioral reactions 

occurring beyond the distance cut-off is unknown.  

As opposed to defining a specific cut-off distance, previous modeling using AIM propagated SURTASS 

LFA sonar to wherever there was 100 dB of transmission loss. NAEMO uses the maximum unweighted 

SPL value of exposures received by an animat to determine the behavioral effects. Cutoff conditions are 

applied in both distance and received level in NAEMO to determine which exposures are included in the 

behavioral effects calculation (Table 2-3). Additional information can be found in Appendix C of this LOA 

application.  

Table 2-3. Behavioral Cutoff Distances 

Behavioral Group Received level associated with p(0.5) on the 
behavioral response function1 

Cutoff Range (km)2 

Sensitive Species 133 dB re 1 µPa 500 km 

Odontocetes 168 dB re 1 µPa 15 km 

Mysticetes 185 dB re 1 µPa 10 km 

Pinnipeds  156 dB re 1 µPa 5 km 
1 Cutoff ranges for odontocetes, mysticetes, and pinnipeds align with the Navy’s Phase IV At-Sea program. 

The sensitive species cutoff is beyond 500 km regardless of received level based on the lowered 
sensation level of low-frequency sound to these high-frequency cetaceans and the reduced sensitivity 
at long distances (i.e., 500 km) as proximity has been shown to be a contextual factor driving behavioral 
reactions. 
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See Section 2.5 (Ranges to Effects) for information on the probability of behavioral response with 

distance based on the type of sonar and behavioral group, as well as several other factors.  
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2.3 ASSESSING IMPACTS ON INDIVIDUALS AND POPULATIONS 

2.3.1 SEVERITY OF BEHAVIORAL RESPONSES TO MILITARY READINESS ACTIVITIES 

The statutory definition of Level B harassment of marine mammals for military readiness activities is the 

“disruption of natural behavioral patterns, including, but not limited to, migration, surfacing, nursing, 

breeding, feeding, or sheltering, to a point where such behavioral patterns are abandoned or 

significantly altered” (Section 3(18)(B) of the MMPA)). The terms “significant response” or “significant 

behavioral response” are used to describe behavioral reactions that may lead to an abandonment or 

significant alteration of a natural behavior pattern. Defining when a behavioral response becomes 

significant, as well as setting corresponding predictive exposure threshold values, is challenging. 

Whether an animal discernably responds, and the severity of that response are likely influenced by the 

animal’s life experience, motivation, and conditioning; the physical condition of the animal; and the 

context of the exposure (Ellison et al. 2012; Southall et al. 2007b; Southall et al. 2019b).  

Behavioral responses can be generally categorized as low, moderate, or high severity. These are derived 

from the Southall et al. (2021c) severity scale. Low severity responses are within an animal’s range of 

typical (baseline) behaviors and would not be considered significant. High severity responses are those 

with a higher likelihood of consequences to growth, survival, or reproduction, such as behaviors that 

increase the risk of injury, prolonged separation of a female and dependent offspring, prolonged 

displacement from foraging areas, or prolonged disruption of breeding behavior. High severity reactions 

would always be considered significant, even if no direct negative outcome is observed. For example, 

separation of a killer whale mother-calf pair was observed when they were approached by a vessel with 

an active sonar source during a behavioral response study (Miller et al. 2014), but the animals rejoined 

once the ship passed.  

Stranding is a very high severity response. Use of mid-frequency sonar has been associated with atypical 

mass strandings of beaked whales (Bernaldo de Quirós et al. 2019; D'Amico et al. 2009). Five stranding 

events, mostly involving beaked whales, have been attributed to U.S. Navy active sonar use. The 

confluence of factors that contributed to those strandings is now better understood, and U.S. Navy 

sonar has not been identified as a causal factor in an atypical mass stranding since 2006. The Navy does 

not anticipate that marine mammal strandings or mortality will result from the operation of sonar 

during SURTASS LFA training and testing in the Study Area. Through adaptive management under the 

MMPA, NMFS and the Navy will determine the appropriate way to proceed if a causal relationship were 

to be found between Navy activities and a future stranding.  

The behavioral responses predicted in this analysis are likely moderate severity within the scale 

presented in Southall et al. (2021b). Examples of moderate severity responses include avoidance, 

changes in vocalization, reduced foraging, reduced surfacing, and changes in courtship behavior. If 

moderate behaviors are sustained long enough to be outside of normal daily variations in feeding, 

reproduction, resting, migration/movement, or social cohesion, they are considered significant. 

Given the available data on marine mammal behavioral responses, this analysis errs toward 

overestimating the number of significant behavioral responses. It is not possible to ascertain the true 

significance of most observed reactions that underlie the behavioral response functions used in this 

analysis. The behavioral criteria assume that most reactions that lasted for the duration of a sound 

exposure or longer were significant, regardless of exposure duration. It is possible that some short 

duration responses would not rise to the level of harassment as defined above. In addition, the 

experimental designs used during some behavioral response studies with non-captive animals were 
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unlike military readiness activities in important ways. These differences include closely approaching and 

tagging subject animals; following subjects before the exposure; vectoring towards avoiding animals; or 

multiple close passes by focal animal groups. In contrast, military platforms would not purposely 

undertake such close approaches nor make directed movements toward animals. As researchers have 

improved experimental designs in subsequent behavioral response studies, more recent data better 

reflects responses in contexts more closely matching exposures during military readiness activities. 

Interpreting studies with captive animals presents other challenges, as captive animals may have 

different behavioral motivations than non-captive animals, and the context of exposure (confined 

environment, distance from source) differs from non-captive exposures. Thus, some behavioral 

reactions associated with acoustic received levels then used to develop behavioral risk functions may 

have been influenced by other aspects of the experimental exposures.  

2.3.2 POTENTIAL OPPORTUNITIES TO MITIGATE AUDITORY AND NON-AUDITORY INJURY 

Visual observation of mitigation zones prescribed in the Mitigation chapter of the Draft SEIS/OEIS. In 

summary, trained Lookouts would be positioned on surface vessels to observe the designated mitigation 

zone prior to and during the use of SURTASS LFA sonar. The specified mitigation zone is the largest area 

Lookouts can reasonably be expected to observe during typical activity conditions, while being practical 

to implement from an operational standpoint. When a marine mammal (and in some instances, 

indicators of marine mammal presence like floating concentrations of vegetation) is sighted within or 

entering a mitigation zone, sound-producing activities are delayed, powered down, or ceased. These 

actions either reduce an acoustic dose (in the case of an ongoing acoustic stressor) or prevent an 

injurious exposure altogether.  

Ranges to auditory effects (AINJ and TTS) for marine mammals exposed to sonars are in Section 2.5.1 

(Ranges to Effects to Marine Mammals ). The median ranges to AINJ for all hearing groups due to 

SURTASS LFA sonars are encompassed by the applicable mitigation zone (2,000 yd. shut down). 

However, due to the acoustic characteristics of SURTASS LFA, animals could be repeatedly exposed to 

noise below the AINJ and TTS thresholds and could in turn be exposed to enough noise as to trigger an 

auditory effect outside of the mitigation zone.  

Although the mitigation zone covers the range to AINJ for most sonar sources in most conditions, this 

analysis does not reduce model-predicted impacts to account for visual observations. Instead, NAEMO 

identified the number of instances that animats with doses exceeding thresholds for AINJ (sonar) also 

had their closest points of approach within applicable mitigation zones. These instances are considered 

potential mitigation opportunities, which would be further influenced by other factors such as the 

sightability of the species and viewing conditions, as discussed in the Mitigation chapter of the Draft 

SEIS/OEIS. The closest point of approach considers any predicted animal avoidance of a sound source in 

the activity. Only mysticetes in the VLF and LF hearing groups have at least one model-predicted AINJ. 

The potential mitigation opportunities for VLF and LF hearing groups during SURTASS LFA training and 

testing activities is 5% and 8%, respectively. 

2.3.3 BEHAVIORAL RESPONSES BY DISTANCE AND SOUND PRESSURE LEVEL 

Figure 2-3 and Figure 2-4 provide the total number of predicted behavioral responses under a maximum 

year of SURTASS LFA sonar use for each behavioral response group (i.e., Odontocetes, Mysticetes, 

Pinnipeds, and Sensitive Species) without applying TTS or AINJ thresholds. In other words, in these plots, 

behavioral response functions were applied to all animats in the Navy’s acoustic effects model, 

assuming animals that did receive TTS or AINJ would also be likely to exhibit a behavioral response. For 
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these two figures, the total bar height represents the total number of behavioral responses as indicated 

on the vertical axis, whereas the dark gray bars indicate the number of significant behavioral responses 

as defined for military readiness activities using the distance and probability of response cut-off 

conditions described at the end of Section 2.2.3 (Quantifying Behavioral Responses to Sonars) and 

presented in Figure 2-3 shows the total number of behavioral responses in 6-dB SPL bins representing 

the highest received SPL. All exposures equal to or above the received level associated with p(0.50) on 

the applicable behavioral response function are assumed to be significant in this analysis. A portion of 

behavioral responses predicted at lower received levels (as low as 100 dB SPL) are also assumed to be 

significant. Overall, there are few exposures to sonar above 200 dB SPL.  

Figure 2-4 shows the total number of behavioral responses in 25-km bins to 500 km. For odontocetes 

and mysticetes, significant behavioral responses are estimated to all occur within 50 km of the sound 

source. For pinnipeds, significant behavioral responses are estimated out to 150 km. Some significant 

behavioral responses for sensitive species are predicted out to and beyond 500 km.  This explains the 

spike in predicted behavioral responses at these distances in this Study Area. 
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Figure 2-3: Total Predicted Instances of Marine Mammal Behavioral Responses in the Study 

Area by Received Level 
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Figure 2-4: Total Predicted Instances of Marine Mammal Behavioral Responses in the Study 

Area by Distance  
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2.3.4 RISKS TO MARINE MAMMAL POPULATIONS 

To issue an LOA under the MMPA, NMFS must determine that an impact “cannot be reasonably 

expected to, and is not reasonably likely to, adversely affect the species or stock through effects on 

annual rates of recruitment or survival.” Assessing the consequences to a marine mammal population 

due to individual, short-term responses can be difficult and has been the subject of many studies.  

Given the scope of the Proposed Action and the current state of the science regarding marine mammals, 

there is no known method to determine or predict the age, sex, or reproductive condition of the various 

species of marine mammals predicted to be impacted because of the proposed training and testing. 

This analysis adapts the assessment of species vulnerability described in Southall et al. (2023). The 

relativistic risk assessment approach in Southall et al. (2023) was designed to compare risk to 

populations from specific industry impact scenarios at different locations or times of year. This approach 

may not be suitable for many military readiness activities, for which alternate spatial or seasonal 

scenarios are not usually feasible. However, the concepts considered in that framework’s population 

vulnerability assessment are useful in this analysis, including population status (endangered or 

threatened), population trend (decreasing, stable, or increasing), population size, and chronic exposure 

to other anthropogenic or environmental stressors. These stock vulnerability factors are provided for 

every stock in the Study Area in Table 2-6 for Endangered Species Act (ESA)-listed species and in Table 

2-7 for non ESA-listed species. 

This analysis also relies on the population consequences of disturbance themes identified in Keen et al. 

(2021). These themes fall into three categories: life history traits, environmental conditions, and 

disturbance source characteristics.  

Life history trait definitions used in this analysis are shown in Table 2-4. Life history traits include: 

• Movement ecology (resident/nomadic/migratory): Resident animals that have small home ranges 

relative to the size and duration of an impact zone would have a higher risk of repeated exposures 

to an ongoing activity. Animals that are nomadic over a larger range may have less predictable risk 

of repeated exposure. For resident and nomadic populations, overlap of a stressor with feeding or 

reproduction depend more on time of year rather than location in their habitat range. In contrast, 

migratory animals may have higher or reduced potential for exposure during feeding and 

reproduction based on both location, time of the year, and duration of an activity. The risk of 

repeated exposure during individual events may be lower during migration as animals maintain 

directed transit through an area. Pinniped species designated as “Resident-nomadic” are those that 

seasonally migrate following sea ice over relatively small distances, but typically return to the same 

rookeries and haul-out sites. 

• Reproductive strategy (capital/income/mixed): Reproduction is energetically expensive for female 

marine mammals. Mysticetes and phocids are capital breeders. Capital breeders rely on their 

capital, or energy stores, to migrate, maintain pregnancy, and nurse a calf. Capital breeders would 

be more resilient to short-term foraging disruption due to their reliance on built-up energy reserves. 

Otariids and most odontocetes are income breeders, which rely on some level of income, or regular 

foraging, to give birth and nurse a calf. Income breeders would be more sensitive to the 

consequences of disturbances that impact foraging during lactation. Some species exhibit traits of 

both, such as beaked whales. 
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• Body size (small/medium/large): Smaller animals require more food intake per unit body mass than 

large animals. They must consume food on a regular basis and are likely to be non-migratory and 

income breeders. The smallest odontocetes, the porpoises, must maintain high metabolisms to 

maintain thermoregulation and cannot rely on blubber stores for long periods of time, whereas 

larger odontocetes can more easily thermoregulate. The larger size of other odontocetes is an 

adaptation for deep diving that allows them to access high quality mesopelagic and bathypelagic 

prey. Both small and large odontocetes have lower foraging efficiency than the large whales. The 

filter-feeding large whales (mysticetes) consume most of their food within several months of the 

year and rely on extensive lipid reserves for the remainder of the year. The metabolism of 

mysticetes allows for fasting while seeking prey patches during foraging season and prolonged 

periods of fasting outside of foraging season (Goldbogen et al. 2023). Their energy stores support 

capital breeding and long migrations. The effect of a temporary feeding disturbance is likely to have 

inconsequential impacts to a mysticete but may be consequential for small cetaceans. Despite their 

relatively smaller size, amphibious pinnipeds have lower thermoregulatory requirements because 

they spend a portion of time on land. For purposes of this assessment, marine mammals were 

generally categorized as small (less than 10 feet [ft]), medium (10-30 ft), or large (more than 30 ft) 

based on length. 

• Pace of life (slow/medium/fast): Populations with a fast pace of life are characterized by early age of 

maturity, high birth rates, and short life spans, whereas populations with a slow pace of life are 

characterized by later age of maturity, low birth rates, and long life spans. The consequences of 

disturbance in these populations differ. Although reproduction in populations with a fast pace of life 

are more sensitive to foraging disruption, these populations are quick to recover. Reproduction in 

populations with a slow pace of life is resilient to foraging disruption, but late maturity and low birth 

rates mean that long-term impacts to breeding adults have a longer-term effect on population 

growth rates. The discussion of “generation times” in the species impact analyses below are 

referring to that species’ age of maturity. Pace of life was categorized for each species in this 

analysis by comparing age at sexual maturity, birth rate interval, life span, body size, and feeding 

and reproductive strategy. Pace of life attribute definitions are shown in Table 2-5. 

The above life history traits are identified for each NMFS-designated stock in the Study Area in Table 2-6 

for ESA-listed species and in Table 2-7 for all other stocks in the Study Area. If a species or stock has life 

history trait characteristics that span two classifications, both are shown (e.g., if a species exhibits both 

resident and nomadic behavior, it is described as resident-nomadic in the table). 
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Table 2-4: Life History Characteristic Definitions 

Life History 
Characteristic 

Body Size 
Feeding/ Breeding 

Strategy 
Pace of Life 

Chronic 
Anthropogenic Risk 

Factors 

Chronic 
Biological Risk 

Factors 

Categories/ 
Definitions 

[Small, 
Medium, 
Large] 

[Capital, Income, 
Intermediate/ 
Mixed] 

[Fast, 
Medium, 
Slow] 

Risk from 
anthropogenic 
stressors (e.g., 
acoustic, fisheries 
interactions, vessel 
strike) 

Presence of 
disease, 
parasites, prey 
limitations, or 
high predation 

Source of 
Information 

Keen et al. 
(2021) 

Keen et al. (2021) 
Keen et al. 
(2021) 

SAR, Best Available 
Science, NMFS Species 
Profiles 

SAR, Best 
Available 
Science, NMFS 
Species 
Profiles 

Definitions 

Small:  
< 3 m 
Medium: 
3 - 9 m 
Large:  
> 9 m 

Capitol breeder: 
stores energy prior 
to parturition for 
lactation 
Income Breeder: 
feeds during 
lactation 

See Table 
2-5 

Environmental factors outside of Action 
Proponent’s SURTASS LFA sonar 
activities. Increased prevalence of third-
party stressors may increase species-
specific vulnerability to the potential 
disturbance (Southall et al. 2021a).  

Notes: < = less than; > = more than; NMFS = National Marine Fisheries Service; SAR = stock assessment report 

Table 2-5: Pace of Life Attribute Definitions 

Attribute1 
Definitions 

Fast Medium Slow 

Body Size Small Medium Large 

Birth Rate Interval  1 to 2 years 2 to 3 years 3+ years 

Sexual Maturity2 
Up to 3.75 years on 
average 

3.75 to 7 years on 
average 

7+ years on average 

Lifespan Up to 29 years  29 to 50 years 50+ years 

Pace of Life Overall 
Majority (3+) fast 
attributes 

Majority medium3 
Majority (3+) slow 
attributes 

1 Attribute citations (NMFS 2023, Keen et al. 2021)(Keen et al. 2021) 
2 If sexual maturity was reported as a range for a particular species, an average value was used. 
3 If there was not an equal number of attributes, justification based on body size and birth rate interval was used to make 

final category decision. For example, most pinniped species were an even mix of small, medium, and fast attributes. 
However, with their overall small body size and birth rate interval of one year, it was determined that they fall in the 
“Fast” Pace of Life category overall. 

Note: + = or more 

Environmental conditions include external anthropogenic and biological risk factors (not associated with 

the Proposed Action) that can stress individuals and populations, making them more susceptible to long-

term consequences. These factors include fisheries interactions, pollution, climate change, vessel strike, 

and other anthropogenic noise sources. These additional stressors are also considered when assessing 

the overall vulnerability of a stock to repeated effects from acoustic stressors.   
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Disturbance source characteristics include overlap with biologically important habitats, the duration and 

frequency (how often it occurs) of disturbance, and the nature and context of the exposure. In this 

analysis, disturbance source characteristics are considered as follows: 

• The numbers and types of effects are estimated in areas that are identified as biologically important 

for certain species and in designated critical habitats for ESA-listed species.  

• Information about the context of exposures can be obtained through the current exposure modeling 

process, including season, location of the activity, the distance from an acoustic source where an 

exposure threshold is exceeded, and the type of activity that resulted in modeled impacts. 

• To obtain an estimate of the average number of times individual marine mammals within each stock 

may be affected annually, the total number of non-injurious (i.e., behavioral response, TTS) and 

injurious effects (i.e., AINJ) are considered versus the population abundance.  

• Activities that occur on instrumented ranges and within homeports, and long duration activities, 

such as major training exercises, require special consideration due to the potential for more 

frequent repeated impacts to individuals as compared to individuals living outside areas where 

military readiness activities may be concentrated.  
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Table 2-6: Stock Vulnerability Factors and Life History Traits for ESA-listed Marine Mammal Stocks within the Study Area 1 

Species Stock1 
Movement 

Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace of 
Life Population Trend Chronic Anthropogenic Risk Factors2 

Other Chronic Risk 
Factors (Non-Noise) 

Bearded seal Beringia3 Nomadic Small Capital Fast Unk 
Habitat degradation, contaminants, 
pollution  

Climate change 

Blue whale 

Central North Pacific 

Migratory Large Capital Slow Unk 
Vessel strikes, fisheries interactions, habitat 
degradation, pollution,  
vessel disturbance, ocean noise 

Climate change 

Central and 
Western Pacific and 
Eastern Indian 
OceansCentral and 
Western Pacific and 
Eastern Indian 
Oceans 

False killer 
whale 

Main Hawaiian 
Islands Insular 

Resident- 
nomadic 

Med Income Med 
Appears to be 
decreasing 

Fisheries interactions, contaminants Climate change 

Fin whale 

Hawaiian 

Migratory  Large Capital Slow Unk 
Vessel strikes, fisheries interactions, habitat 
degradation, pollution,  
vessel disturbance, ocean noise 

Climate change 
Central and 
Western Pacific and 
Eastern Indian 
Oceans 

Hawaiian 
Monk Seal 

Hawaiian Resident Small Capital Fast 
Stable/ 
increasing 

Fisheries interactions, illegal harassment, 
habitat degradation 

Disease 

Humpback 
whale 

Western North 
Pacific  

Migratory Large Capital Slow Unk 
Vessel strikes, fisheries interactions, habitat 
degradation, pollution,  
vessel disturbance, ocean noise 

Climate change 

North Pacific 
right whale 

Central and 
Western Pacific and 
Eastern Indian 
Oceans 

Migratory Large Capital Slow Unk 
Vessel strikes, fisheries interactions, ocean 
noise 

Climate change 

Ringed seal 

Central and 
Western Pacific and 
Eastern Indian 
Oceans 

Resident-
nomadic  

Small Capital Fast 
Unk, but likely 
stable 

Fisheries interactions, habitat degradation Climate change 

Northern sea 
otter 

Southern Alaska Resident Small Income Fast 
Appears to be 
stable or 
increasing 

Fisheries interactions, vessel strike, 
pollution, contaminants, illegal killing 

Climate change, disease, 
predation 

Sei whale 

Hawaii 
Central and 
Western Pacific and 
Eastern Indian 
Oceans 

Migratory Large Capital Slow Unk 
Vessel strikes, fisheries interactions, ocean 
noise 

Climate change 
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Species Stock1 
Movement 

Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace of 
Life Population Trend Chronic Anthropogenic Risk Factors2 

Other Chronic Risk 
Factors (Non-Noise) 

Sperm whale 

Hawaii 

Resident-
migratory 

Large Income Slow 

Unk 

Vessel strikes, fisheries interactions, ocean 
noise, marine debris, disease 

Climate change 

North Pacific 
Unk, but possibly 
stable 

Central and 
Western Pacific and 
Eastern Indian 
Oceans 

Unk, 

Spotted seal Southern DPS 
Resident-
nomadic 

Small Capital Fast Unk 
Habitat degradation, contaminants, 
subsistence hunting 

Climate change 

Steller sea lion Western 
Resident-
nomadic 

Small Income Fast 
Regionally 
dependent 

Fisheries interactions, contaminants, 
disease 

Climate change 

Notes: Unk = unknown, Med = medium 
1 Stock designations are from Pacific and Alaska Stock Assessment Reports prepared by NMFS (Carretta et al. 2023; Young 2023). 
2 Fisheries interactions represents entanglement in fishing gear, including derelict fishing gear, and bycatch. 
3 Foreign ESA-listed species. NMFS does not include information on this stock in their Stock Assessment Reports.  

Table 2-7: Stock Vulnerability Factors and Life History Traits for non-ESA-listed Marine Mammal Stocks within the Study Area 1 

Species Stock1 Movement Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Chronic 
Risk Factors  

Antarctic minke whale 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Migratory, resident 
Med- 
Large 

Capital Slow 
Unk, possibly 
decreasing 

Vessel strikes, fisheries 
interactions, pollution, 
ocean noise, whaling 

Climate 
Change 

Baird’s beaked whale 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic, resident Large Mixed Slow  
Stable, possibly 
increasing 

Fisheries interactions, ocean 
noise 

Climate 
Change 

Blainville’s beaked whale3 

Hawaii 

Nomadic, 
resident 

Med Mixed Med Unk 
Fisheries interactions, ocean 
noise 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Bryde’s whale 

Hawaii 

Unknown, 
likely migratory 

Large Capital Slow Unk 

Vessel strikes, fisheries 
interactions, habitat 
degradation, pollution, 
vessel disturbance, ocean 
noise 

Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 
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Species Stock1 Movement Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Chronic 
Risk Factors  

Common bottlenose dolphin  

Hawaiian 
Pelagic 

Nomadic 

Small-
Med 

Income Med Unk  
Entanglement, Fisheries 
interactions 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic 

Common dolphin 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic 
Small-
Med 

Income Med Unk 
Entanglements, fisheries 
interactions, hunting 

Climate change 

Dall’s porpoise 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic Small Income Fast 
Unk but likely 
stable 

Fisheries interactions Climate change 

Deraniyagala beaked whale 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Unk 
Small-
Med 

Mixed Med Unk 
Fisheries interactions, 
contaminants, pollution, 
ocean noise 

Climate change 

Dwarf sperm whale 

Hawaii 

Migratory, 
resident, nomadic 

Small Income Fast Unk 
Vessel strike, 
entanglements, fisheries 
interactions, ocean noise 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

False killer whale 

Hawaii Pelagic Nomadic 

Med Income Med Unk 
Fisheries interactions, 
contaminants 

Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Resident, nomadic 

Fraser’s dolphin 

Hawaii 

Nomadic Small Income Fast Unk Fisheries interactions Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Goose-beaked whale 

Hawaii 

Nomadic, 
resident 

Med Mixed Med Unk 
Fisheries interactions, ocean 
noise 

Climate 
Change 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 
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Species Stock1 Movement Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Chronic 
Risk Factors  

Ginkgo-toothed beaked whale3 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Unk 
Small-
Med 

Mixed Med Unk 
Fisheries interactions, 
contaminants, pollution, 
ocean noise 

Climate change 

Harbor seal California Resident-nomadic Small Capital Fast Increasing 
Vessel strike, entanglement, 
illegal harassment, habitat 
degradation, contaminants 

Climate change 

Hubbs’ beaked whale3 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Unk 
Small-
Med 

Mixed Med Unk 
Fisheries interactions, 
contaminants, pollution, 
ocean noise 

Climate change 

Humpback whale 

CNP Stock and 
Hawaiʻi DPS 

Migratory Large Capital Slow Unk 

Vessel strikes, fisheries 
interactions, habitat 
degradation, pollution,  
vessel disturbance, ocean 
noise 

Climate change Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Killer whale 

Hawaii 

Nomadic Large Income Slow Unk Fisheries interactions Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Longman’s beaked whale 

Hawaii  

NomadiB- resident Med Mixed Med Unk 
Fisheries interactions, ocean 
noise 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Melon-headed whale 

Hawaiian 
Islands 

Resident-nomadic 

Small Income Med Unk 
Fisheries interactions, ocean 
noise 

Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic 

Minke whale 

Hawaii 

Migratory 
Med- 
Large 

Capital Slow Unk 
Vessel strikes, fisheries 
interactions, habitat 
degradation, pollution 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Northern fur seal 
Central and 
Western Pacific 

Migratory Small Income Fast Decreasing 
Fisheries interactions, 

intentional 
Disease, 
climate change 
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Species Stock1 Movement Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Chronic 
Risk Factors  

and Eastern 
Indian Oceans 

killing/harassment, 
chemical contaminants 

Northern right whale dolphin 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Nomadic Small Income Med Unk Fisheries interactions Climate change 

Omura’s whale 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Resident- nomadic Large Capital Slow Unk 
Vessel strikes, fisheries 
interactions, habitat 
degradation 

Climate change 

Pacific white-sided dolphin North Pacific Nomadic Small Income Med Unk 
Fisheries interactions, ocean 
noise 

Climate change 

Pantropical spotted dolphin 

Hawaii Pelagic Nomadic  

Small Income Med Unk Fisheries interactions 
Climate 
change. 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Resident- nomadic  

Pygmy killer whale 

Hawaii 

Migratory, 
nomadic, 
resident 

Small-
Med 

Income Fast Unk 
Fisheries interactions, 
marine debris, ocean noise 

Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Ribbon seal 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Resident-nomadic Small Capital Fast Unk 
Habitat degradation, 
contaminants, subsistence 
hunting 

Climate change 

Risso’s dolphin 

Hawaii 

Nomadic Med Income Med Unk 

Fisheries interactions, 
entanglement, 
contaminants, ocean noise, 
hunting 

Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Rough-toothed dolphin 

Hawaii 

Nomadic Med Income Med Unk 
Entanglement, hunting, 
ocean noise 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Short-finned pilot whale 

Hawaii 

NomadiB- resident Med Income Med Unk 
Vessel strikes, fisheries 
interactions, entanglement, 
hunting 

Climate change Central and 
Western Pacific 
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1 

Species Stock1 Movement Ecology Body Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Chronic 
Risk Factors  

and Eastern 
Indian Oceans 

Spinner dolphin 

Hawaii Pelagic 

Nomadic Small Income Fast Unk 
Swim with the dolphin 
programs, ocean noise, 
fisheries interactions 

Climate 
change, 
disease 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Spotted seal Southern DPS  Resident-nomadic Small Capital Fast Unk 
Habitat degradation, 
contaminants, subsistence 
hunting 

Climate change 

Stejneger’s beaked whale3 

Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Unk 
Small-
Med 

Mixed Med Unk 
Fisheries interactions, 
contaminants, pollution, 
ocean noise 

Climate change 

Striped dolphin 

Hawaii Pelagic 

Nomadic Small Income Med Unk Fisheries interactions Climate change 
Central and 
Western Pacific 
and Eastern 
Indian Oceans 

Notes:  DPS = distinct population segment; Unk = unknown; Med = medium; NMFS = National Marine Fisheries Service 
1 NMFS-managed stock and information designations are from Pacific and Alaska Stock Assessment Reports prepared by NMFS (Carretta et al. 2023; Young 2023).  
2 Fisheries interactions represents entanglement in fishing gear, including derelict fishing gear, and bycatch. 
3 Mesoplodont beaked whales off the U.S. west coast are managed as a single California/Oregon/Washington stock. This stock includes Blainville’s, Hubbs’, gingko-toothed, Perrin’s, 

lesser (pygmy), and Stejneger’s beaked whales. Only Blainville’s, Hubbs’, ginkgo-toothed, and Stejneger’s beaked whales are found within the Study Area and are classified as non-
NMFS managed stocks. 
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The costs to marine mammals affected by acoustic stressors vary based on the type and magnitude of 1 

the effect.  2 

• Marine mammals that experience masking may have their ability to communicate with conspecifics 3 

reduced, especially at farther ranges. However, larger mysticetes (e.g., blue whale, fin whale, sei 4 

whale) communicate at frequencies below those of mid-frequency sonar and even most low-5 

frequency sonars. Other marine mammals that communicate at higher frequencies (e.g., minke 6 

whale, dolphins) may be affected by some short-term and intermittent masking. Odontocetes use 7 

echolocation to find prey and navigate. The echolocation clicks of odontocetes are above the 8 

frequencies of most sonar systems, especially those used during anti-submarine warfare. Therefore, 9 

echolocation associated with feeding and navigation in odontocetes is unlikely to be masked by 10 

sounds from sonars. Sounds from mid-frequency sonar could mask killer whale vocalizations, 11 

making them more difficult to detect, especially at farther ranges. A single or even a few short 12 

periods of masking, if it were to occur, to an individual marine mammal per year are unlikely to have 13 

any long-term consequences for that individual. 14 

• Threshold shifts do not necessarily affect all hearing frequencies equally, and typically occur at the 15 

exposure frequency or within an octave above the exposure frequency. Recovery from threshold 16 

shift begins almost immediately after the noise exposure ceases and can take a few minutes to a 17 

few days, depending on the severity of the initial shift, to recover. Most TTS, if it does occur, would 18 

likely be minor to moderate (i.e., less than 20 dB of TTS directly after the exposure) and would 19 

recover within a matter of minutes to hours. During the period that a marine mammal had hearing 20 

loss, social calls from conspecifics could be more difficult to detect or interpret. Killer whales are a 21 

primary predator of most other marine mammals. Some hearing loss could make killer whale calls 22 

more difficult to detect at farther ranges until hearing recovers. Odontocete echolocation clicks and 23 

vocalizations are at frequencies above a few tens of kHz for delphinids, beaked whales, and sperm 24 

whales, and above 100 kHz for harbor porpoises and Kogia whales. Echolocation associated with 25 

feeding and navigation in odontocetes could be affected by higher-frequency hearing loss but is 26 

unlikely to be affected by threshold shift at lower frequencies. It is unclear how or if mysticetes use 27 

sound for finding prey or feeding; therefore, it is unknown whether hearing loss would affect a 28 

mysticetes’ ability to locate prey or rate of feeding. A single or even a few TTS in an individual 29 

marine mammal per year are unlikely to have any long-term consequences for that individual.  30 

• Auditory injury includes but is not limited to permanent hearing loss. AINJ that did occur would 31 

likely be of a small amount (single digit permanent threshold shift) or could cause other 32 

physiological changes without any permanent hearing loss (see the Criteria and Thresholds TR). In 33 

cases where AINJ results in permanent hearing loss, this could reduce an animal’s ability to detect 34 

sounds that are important for survival (including sounds that facilitate breeding, signal feeding 35 

opportunities, and allow avoidance of predators, vessels, and other threats), which could have long-36 

term consequences for individuals. However, permanent loss of some degree of hearing is a normal 37 

occurrence as mammals age (see the Marine Mammal Background Section). While a small decrease 38 

in hearing sensitivity may include some degree of energetic costs, it would be unlikely to impact 39 

behaviors, opportunities, or detection capabilities to a degree that would interfere with 40 

reproductive success or survival. However, individuals that are already in a compromised state at 41 

the time of exposure may be more likely to be impacted as compared to relatively healthy 42 

individuals. 43 
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• Exposures that result in non-auditory injuries may limit an animal’s ability to find food, 1 

communicate with other animals, or interpret the surrounding environment. Impairment of these 2 

abilities can decrease an individual’s chance of survival or impact its ability to successfully 3 

reproduce. The death of an animal would eliminate future reproductive potential, which is 4 

considered in the analysis of potential long-term consequences to the population.  5 

Assessments of likely long-term consequences to populations of marine mammals are provided by 6 

empirical data gathered from areas where military readiness activities routinely occur. Substantial Navy-7 

funded marine mammal survey data, monitoring data, and scientific research have been collected since 8 

2006. These empirical data are beginning to provide insight on the qualitative analysis of the actual (as 9 

opposed to model-predicted numerical) impact on marine mammals resulting from training and testing 10 

activities based on observations of marine mammals generally in and around range complexes.  11 
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2.4 SPECIES IMPACT ASSESSMENTS 1 

The following sections analyze impacts to each marine mammal stock under the Proposed Action and 2 

show model-predicted estimates of take for a maximum year of the proposed action. A star (*) is added 3 

to the species header if a species or a distinct population segment (DPS) is listed as endangered or 4 

threatened under the ESA. The analyses rely on information on species presence and behavior in the 5 

Study Area presented in Appendix A of this LOA application of the Draft SEIS/OEIS. That information is 6 

briefly summarized in each species impact analysis. The reader is referred to Appendix A of this LOA 7 

application for additional detail and supporting references. Some populations, such as gray whales, were 8 

only qualitatively analyzed within the Draft SEIS/OEIS, as density data throughout the Study Area was 9 

unavailable to use within NAEMO. Gray whale impacts are not further discussed in this quantitative 10 

analysis. 11 

The methods used to quantify impacts for SURTASS LFA sonar are described in the Quantitative TR. The 12 

methods used to assess significance of individual impacts and risks to marine mammal populations are 13 

described above in Section 2.2.2 (Quantifying Impacts on Hearing). There is no expected physical/non-14 

auditory injury or mortality to any of the marine mammal species due to the Proposed Action; 15 

therefore, it is not further discussed. 16 

For each species, a table quantifies impacts. Each row shows the number of instances of each effect type 17 

that could occur due to SURTASS LFA use associated with the Proposed Action over a maximum year of 18 

activity, broken down by stock. Stocks are designated as being either NMFS-managed or not for this 19 

analysis; due to the complexity of interpreting international stock designations, any animals not included 20 

in a NMFS stock assessment report (SAR) would be lumped into a “Central and Western Pacific and 21 

Eastern Indian Oceans” stock for the species.  22 

The number of instances of effect is not the same as the number of individuals that could be affected, as 23 

some individuals in a stock could be affected multiple times, whereas others may not be affected at all. 24 

The instances of effect are those predicted by NAEMO and are not further reduced to account for visual 25 

observation mitigation that may reduce effects near the sound source. 26 

In the modeling, instances of effect are calculated within 24-hour periods of each individually modeled 27 

event. Impacts are assigned to the highest order threshold exceeded at the animat, which is a dosimeter 28 

in the model that represents an animal of a particular species or stock. Any auditory effect is assumed to 29 

outrank significant behavioral responses. In all instances any auditory effects are assumed to represent a 30 

concurrent significant behavioral response. For example, if a significant behavioral response and TTS are 31 

predicted for the same animat in a modeled event, the effect is counted as a TTS in the table.  32 

Total impacts are based on multiplying the average expected impacts at a location by the number of 33 

times that activity is expected to occur. This is a reasonable method to estimate impacts for activities 34 

that occur every year and multiple times per year.  35 

The summation of instances of effect includes all fractional values caused by averaging multiple 36 

modeled iterations of individual events. Impacts are eventually rounded into whole numbers. Rounding 37 

follows standard rounding rules, in which values less than 0.5 round down to the lower whole number, 38 

and values equal to or greater than 0.5 round up to the higher whole number.  39 

• A zero value (0) indicates that the sum of impacts is greater than true zero but less than 0.5. 40 

These impacts are described in the species analysis as “negligible.”  41 
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• A dash (-) indicates that no impacts are predicted (i.e., a “true” zero). This would occur when 1 

there is no overlap of an animat in the modeling with a level of acoustic exposure that would 2 

result in any possibility of impacts.  3 

• If there are comparatively few instances of modeled impacts from SURTASS LFA sonar, this 4 

result will be described in the species analysis as “limited.” 5 

The summation of impacts across seven years is shown in Section 2.4.5 (Impact Summary Tables). The 6 

seven-year sum accounts for any variation in the annual levels of activities. The seven-year sum includes 7 

any fractional impact values predicted in any year, which is then rounded following standard rounding 8 

rules. That is, the seven-year impacts are not the result of summing the rounded annual impacts.  9 

If a seven-year sum is larger than the annual modeled impacts multiplied by seven, the annual maximum 10 

impacts shown in the stock impact tables were increased by dividing the seven-year sum of impacts by 11 

seven then rounding up to the nearest integer. For example, this could happen if maximum annual 12 

modeled impacts are 1.34 (rounds to 1 annually) and seven-year modeled impacts are 8.60 (rounds to 13 

9), where 9 divided by 7 years (9 ÷ 7 = 1.29) is greater than the rounded annual impact of 1. In this 14 

instance, the maximum annual impacts would be adjusted from 1 to 2 based on rounding up 1.29 to 2. 15 

In multiple instances, this approach resulted in increasing the maximum annual impacts predicted by 16 

NAEMO.  17 

Each row in the tables include an estimate of the average number of times an individual in the stock 18 

would be affected in a maximum year of activity. The annual impacts per individual is the sum of all 19 

instances of effect divided by the population abundance estimate. The annual injurious impacts per 20 

individual is only the sum of auditory injuries divided by the population abundance estimate. For some 21 

stocks, if there is not a reliable population abundance estimate available, then this is noted and the 22 

annual impacts and annual injurious impacts were not calculated. 23 

This analysis does not estimate the distribution of instances of effect across a population (i.e., whether 24 

some animals in a population would be affected more times than others). The Navy’s Acoustic Effects 25 

Model does not currently model animat movements within, into, and out of the Study Area over a year. 26 

Additionally, while knowledge of stock movements and residencies is improving, significant data gaps 27 

remain. Impact assessment is not broken out by region, but it is assumed that take could occur 28 

anywhere in the Study Area. 29 

2.4.1 IMPACTS ON MYSTICETES  30 

The mysticetes have been split from the previous inclusive LF cetacean auditory group into two auditory 31 

groups: the VLF and LF cetaceans. The predicted hearing range of the VLF cetaceans resembles the 32 

previous combined auditory group for all mysticetes, whereas the predicted hearing range for the 33 

revised LF cetacean group is shifted to slightly higher frequencies.  34 

For sonar exposures, the behavioral response function indicates less sensitivity to behavioral 35 

disturbance than predicted in the prior analysis. As described in 2.2.2 (Quantifying Impacts on Hearing), 36 

the methods to model avoidance of sonars have been revised to base a species’ probability of an 37 

avoidance responses on the behavioral response function. Because the probability of behavioral 38 

response has decreased for the Mysticete behavioral group while the estimated susceptibility to 39 

auditory effects has increased (primarily for the LF hearing group), this analysis predicts more auditory 40 

impacts than the prior SURTASS analysis. In addition, the cut-off conditions for predicting significant 41 

behavioral responses have been revised as shown in Section 2.2.3 (Quantifying Behavioral Responses to 42 
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Sonars). These factors interact in complex ways that the results of this analysis challenging to compare 1 

to prior analyses.  2 

2.4.1.1 Antarctic Minke Whale (Balaenoptera bonaerensis) 3 

Antarctic minke whales (AMWs) are in the LF cetacean auditory group and the Mysticete behavioral 4 

group. Only one stock exists in the Study Area – a combination of those that are not managed under 5 

NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted 6 

impacts are presented in Table 2-8. They are an oceanic species occurring in waters beyond the 7 

continental shelf break. 8 

AMWs range from the waters of the Southern Ocean in Antarctica (south of 60 °S) to the ice edge during 9 

austral summer. In the austral winter, some whales overwinter in Antarctic waters. They have been 10 

spotted as far north as northern Australia during the austral winter. 11 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 12 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 13 

injury. There is predicted risk of some temporary auditory effects.  However, most of the impacts to 14 

AMWs would be behavioral responses. Most impacts would be behavioral responses in an open ocean 15 

basin that are unlikely to contribute to any long-term impacts on individuals.  16 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 17 

individuals can be mediated by certain life history traits of a species. AMWs are medium to large capital 18 

breeders with a slow pace of life. Migratory AMWs are likely to sustain fewer impacts during the cold 19 

season when their local abundance is lower. Although some impacts are likely to occur when AMWs are 20 

engaged in feeding behavior, they are expected to be resilient to short-term foraging disruptions due to 21 

their reliance on built-up energy reserves. Population trends for AMWs are unknown. This is a not a 22 

NMFS-managed species and, therefore, not endangered. Their slow pace of life means that long-term 23 

impacts on breeding adults could have a longer-term effect on population growth rates. 24 

The limited instances of predicted behavioral, non-injurious auditory impacts are unlikely to result in any 25 

long-term impacts to individuals. Most predicted impacts are temporary auditory effects that are 26 

unlikely to contribute to any long-term impacts to individuals. Long-term consequences to the species 27 

are unlikely. 28 

Table 2-8: Estimated Effects to Antarctic Minke Whale Stocks over a Maximum Year of 29 

Proposed Activities 30 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

4 44 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 

For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 

Asterisk (*) indicates no reliable abundance estimate is available. 
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2.4.1.2 Blue Whale (Balaenoptera musculus)* 1 

Blue whales are in the VLF cetacean auditory group and the Mysticete behavioral group. The Central 2 
North Pacific (CNP) stock is found with the Study Area, as well as a combination of those that are not 3 
managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 4 
Blue whales are ESA-listed as endangered throughout their range with no designated DPSs. Model-5 
predicted impacts are presented in Table 2-9. Blue whales are migratory and can occur near the coast, 6 
over the continental shelf, or in oceanic waters.  7 

Blue whales occur in lower numbers in the central and western North Pacific than in the eastern North 8 

Pacific, but sightings have been reported in Hawaiian waters, in Kamchatka and the Kuril Islands, and in 9 

offshore Japan. The CNP stock of blue whales migrate from their feeding grounds in the Gulf of Alaska to 10 

Hawaii in winter. While they are found in the Hawaii region, they are not sighted frequently or year-11 

round. Most impacts during the cold season (winter to spring) would occur in the eastern portion of the 12 

Study Area, around Hawaii. Whereas, in the rest of the Study Area, impacts are more likely to occur in 13 

the warm season. 14 

On average, individuals in the CNP stock would be impacted less than once per year. Without a 15 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 16 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to the CNP 17 

stock. The risk of auditory injury in the Central and Western Pacific and Eastern Indian Oceans stock is 18 

low. The risk of auditory injury may be reduced through visual observation mitigation because blue 19 

whales are moderately sightable. Most impacts would be temporary auditory effects. Additionally, there 20 

would be some behavioral responses. Several instances of behavioral disturbance over a year are 21 

unlikely to have any long-term consequences for individuals.  22 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 23 

individuals can be mediated by certain life history traits of a species. Blue whales are large capital 24 

breeders with a slow pace of life. They are expected to be resilient to short-term foraging disruptions 25 

due to their reliance on built-up energy reserves. Population trends for blue whales are unknown. The 26 

species as a whole is endangered. Their slow pace of life means that long-term impacts to breeding 27 

adults could have a longer-term effect on population growth rates. 28 

A case study examined long-term effects of changing environmental conditions and exposure to military 29 

sonar for Eastern North Pacific blue whales on the SOCAL Range Complex based on the description of 30 

sonar use in the previous action (2018 Hawaii-Southern California Training and Testing EIS/OEIS). 31 

According to the model, only a ten-fold increase in sonar activity combined with a shift in geographical 32 

location to overlap with main feeding areas of blue whales would result in a moderate decrease in 33 

lifetime reproductive success. Even in such extreme instances, there was still no effect on survival 34 

(Pirotta et al. 2022).  35 

The limited instances of predicted behavioral, non-injurious auditory impacts are unlikely to result in any 36 

long-term impacts to individuals, although individuals who suffer an auditory injury may experience 37 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 38 

contribute to any long-term impacts to individuals. Long-term consequences to either of the stocks are 39 

unlikely.  40 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 41 

affect, blue whales. 42 
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Table 2-9: Estimated Effects to Blue Whale Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central North 
Pacific 

(1) 12 - 133 0.10 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1 1,061 3 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.1.3 Bryde’s Whale (Balaenoptera brydei/edeni) 3 

Bryde’s whales are in the LF cetacean auditory group and the Mysticete behavioral group. Two stocks 4 

are in the Study Area – the Hawaii stock and a combination of those that are not managed under NMFS, 5 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts 6 

are presented in Table 2-10. 7 

Little is known about the movements of Bryde’s whales in the Study Area, but seasonal shifts in their 8 

distribution occur toward and away from the equator in winter and summer. Therefore, both stocks of 9 

Bryde’s whales are at least somewhat migratory populations that travel within their tropical and 10 

subtropical ranges year-round. Bryde’s whales found within the Study Area from the Central and 11 

Western Pacific and Eastern Indian Oceans stock are distributed in the subarctic-subtropical transition 12 

area—the frontal boundary where subarctic waters intersect the warmer waters of the Kuroshio 13 

Current—of the Western North Pacific Ocean throughout summer. Within the Hawaii stock, Bryde’s 14 

whales are the only baleen whale found in Hawaiian waters year-round, and the only mysticete in 15 

Hawaii that does not undergo predictable north-south seasonal migrations. However, Bryde’s whales 16 

occur mostly in offshore waters of the North Pacific. A population of Bryde’s whales congregates near 17 

the Main Hawaiian Islands, and they occur there at a consistently lower density.  18 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 19 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 20 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to the 21 

Hawaii stock and the risk in the Central and Western Pacific and Eastern Indian Oceans stock is low. 22 

Most impacts to both stocks would be temporary auditory effects. Additionally, there is some potential 23 

risk of behavioral responses, especially for the Central and Western Pacific and Eastern Indian Oceans 24 

stock. Several instances of behavioral disturbance over a year are unlikely to have any long-term 25 

consequences for individuals. 26 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 27 

individuals can be mediated by certain life history traits of a species. Being large capital breeders, 28 

Bryde’s whales have a slow pace of life and may be less susceptible to impacts from foraging disruption. 29 

Even somewhat migratory movement ecology combined with the overall low number of predicted 30 
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impacts for this stock means the risk of consequences to any individual is low. Long-term consequences 1 

to either stock is unlikely. 2 

The limited instances of predicted behavioral or temporary auditory impacts are unlikely to result in any 3 

long-term impacts to individuals, although individuals who suffer an auditory injury may experience 4 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 5 

contribute to any long-term impacts to individuals. Long-term consequences to either of the stocks are 6 

unlikely.  7 

Table 2-10: Estimated Effects to Bryde's Whale Stocks over a Maximum Year of Proposed 8 

Activities 9 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 1 6 - 791 0.01 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

17 799 1 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.1.4 Fin Whale (Balaenoptera physalus)* 10 

Fin whales are in the VLF cetacean auditory group and the Mysticete behavioral group. Two stocks are in 11 

the Study Area – the Hawaiian stock and a combination of those that are not managed under NMFS, 12 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Fin whales are ESA-listed 13 

as endangered throughout their range with no designated DPSs. Model-predicted impacts are presented 14 

in Table 2-11.  15 

Fin whales are generally found in higher densities farther offshore in the summer and fall, and closer to 16 

shore in winter and spring. They have higher abundances in temperate and polar waters and are not 17 

frequently seen in warm tropical waters. While fin whales are found in Hawaii, they are not sighted 18 

frequently or year-round. The Hawaii stock only migrates to this area during fall and winter, which is 19 

when they are most likely to experience impacts in this region. Because fewer fin whales are present in 20 

this region, there are comparatively fewer impacts to this stock. 21 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 22 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 23 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to the 24 

Hawaii stock. There is potential risk of auditory injury to the Central and Western Pacific and Eastern 25 

Indian Oceans stock. Most impacts to both stocks would be temporary auditory effects. The risk of these 26 

impacts may be reduced through visual observation mitigation. There are some impacts to behavioral 27 

responses from the Central and Western Pacific and Eastern Indian Oceans stock, however these 28 

impacts over a year are unlikely to have any long-term consequences for individuals. 29 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 30 

individuals can be mediated by certain life history traits of a species. Fin whales are large capital 31 
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breeders with a slow pace of life. They are expected to be resilient to short-term foraging disruptions 1 

due to their reliance on built-up energy reserves. Population trends for fin whales are unknown, 2 

however, the species is endangered.  Their slow pace of life means that long-term impacts to breeding 3 

adults could have a longer-term effect on population growth rates. 4 

The limited instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in 5 

any long-term impacts to individuals, although individuals who suffer an auditory injury may experience 6 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 7 

contribute to any long-term impacts to individuals. Long-term consequences to the stocks of fin whales 8 

are unlikely.  9 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 10 

affect, fin whales. 11 

Table 2-11: Estimated Effects to Fin Whale Stocks over a Maximum Year of Proposed 12 

Activities 13 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 0 16 - 203 0.08 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

2 5,736 32 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.1.5 Humpback Whale (Megaptera novaeangliae)* 14 

Humpback whales are in the LF cetacean auditory group and the Mysticete behavioral group. Three 15 

stocks are in the Study Area – the Western North Pacific (WNP) stock (WNP DPS  – ESA-listed); the CNP 16 

stock (Hawaii DPS – not ESA-listed); and a combination of those that are not managed under NMFS, 17 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock (not ESA-listed). 18 

Humpbacks occur in neritic and pelagic waters, with neritic occurrences happening on foraging grounds 19 

in the summer and in waters close to islands and reef systems in the winter. They occupy cold, high 20 

latitude waters in the spring to feed, and then in winter, they move to warmer, low latitude waters to 21 

calve and breed. 22 

2.4.1.5.1 ESA-listed Humpback Whales (Western North Pacific Stock and DPS)* 23 

Model-predicted impacts for the ESA-listed WNP stock and DPS are presented in Table 2-12. The WNP 24 

Stock and DPS winter off Japan and migrate to the Bering Sea and Aleutian Islands in the summer and 25 

fall. They also mix with humpback whales from the CNP stock in the central Gulf of Alaska. 26 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 27 

WNP stock. Impacts to WNP humpbacks are most likely to occur in cold months off the northeastern 28 

and eastern coasts of Japan. There is a risk of auditory injury to some individuals. The risk of auditory 29 

injury may be reduced through visual observation mitigation because humpback whales are moderately 30 

sightable. The majority of impacts would be from temporary auditory effects. Additionally, there would 31 



PAC SURTASS LFA Acoustic Analysis Report  June 2025 

B-39 

be some impacts resulting in behavioral responses. Several instances of behavioral disturbance over a 1 

year are unlikely to have any long-term consequences for individuals.  2 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 3 

individuals can be mediated by certain life history traits of a species. Humpback whales are large capital 4 

breeders with a slow pace of life. Although some impacts are likely to occur when humpbacks are 5 

engaged in feeding behavior, they are expected to be resilient to short-term foraging disruptions due to 6 

their reliance on built-up energy reserves. Although the WNP stock and DPS population trend is 7 

unknown, they are endangered. Humpback whales’ slow pace of life means that long-term impacts to 8 

breeding adults could have a longer-term effect on population growth rates. 9 

The instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in any 10 

long-term impacts to individuals, although individuals who suffer an auditory injury may experience 11 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 12 

contribute to any long-term impacts to individuals. Long-term consequences to the stock are unlikely.  13 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 14 

affect, the WNP stock (WNP DPS) of humpback whales. 15 

Table 2-12: Estimated Effects to ESA-listed Humpback Whale Stocks over a Maximum Year of 16 

Proposed Activities 17 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

WNP 
Stock/DPS 

5 1,128 4 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.1.5.2 Non-ESA-listed Humpback Whales (Central North Pacific Stock and Hawaii 18 
DPS; Central and Western Pacific and Eastern Indian Oceans Stock) 19 

Model-predicted impacts for non-ESA listed humpback whales are presented in Table 2-12. The CNP 20 
stock (also known as the Hawaii DPS) of humpback whales have particularly strong site fidelity on the 21 
Hawaii breeding grounds from February to March, although they may be present December through 22 
June. Since humpback whales are found in Hawaii seasonally, most impacts would only occur during the 23 
cold season. Outside of the WNP and CNP stock, the remaining Central and Western Pacific and Eastern 24 
Indian Oceans stock is found predominantly in the Southern Hemisphere, off the west coast of Australia 25 
in the warm season. 26 

Without a population abundance, it is not possible to estimate the annual effects per individual for 27 

either stock. There are no auditory injuries predicted for either stock. There are very limited temporary 28 

auditory effects and limited behavioral responses predicted.  Several instances of behavioral disturbance 29 

over a year are unlikely to have any long-term consequences for individuals.  30 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 31 

individuals can be mediated by certain life history traits of a species. Humpback whales are large capital 32 

breeders with a slow pace of life. Although some impacts are likely to occur when humpbacks are 33 

engaged in feeding behavior, they are expected to be resilient to short-term foraging disruptions due to 34 

their reliance on built-up energy reserves. The Hawaii and Central and Western Pacific and Eastern 35 
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Indian Oceans stocks of humpback whales are not endangered, but they have unknown population 1 

trends. Humpback whales’ slow pace of life means that long-term impacts to breeding adults could have 2 

a longer-term effect on population growth rates. 3 

The limited instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in 4 

any long-term impacts to individuals. Most predicted impacts are temporary auditory effects that are 5 

unlikely to contribute to any long-term impacts to individuals. Long-term consequences to either of the 6 

stocks are unlikely.  7 

Table 2-13: Estimated Effects to Non-ESA Listed Humpback Whale Stocks over a Maximum 8 

Year of Proposed Activities 9 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

CNP Stock/HI 
DPS 

2 11 - * * * 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

(1) 2 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.1.6 Minke Whale (Balaenoptera acutorostrata) 10 

Minke whales are in the LF cetacean auditory group and the Mysticete behavioral group. Two stocks are 11 
in the Study Area – the Hawaii stock and a combination of those that are not managed under NMFS, 12 
classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts 13 
are presented in Table 2-14. 14 

The Hawaii stock generally congregates in Hawaiian waters in the colder months (fall to spring). The 15 

Central and Western Pacific and Eastern Indian Oceans stock generally occurs mostly in tropical to polar 16 

coastal/neritic and inshore waters, as well as more infrequently in pelagic waters. Although migration 17 

pathways are not well known, they generally move to higher latitudes to feed in the summer and return 18 

to lower latitudes to breed and calve in the winter.  19 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 20 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 21 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to the 22 

Hawaii stock. The risk of auditory injury in the Central and Western Pacific and Eastern Indian Oceans 23 

stock is low. The risk of auditory injury may be reduced through visual observation mitigation, although 24 

minke whales have a relatively low sightability. In the Hawaii and Central and Western Pacific and 25 

Eastern Indian Oceans stocks, most impacts are from temporary auditory effects.  For behavioral 26 

responses, there are almost no impacts to the Hawaii stock, but several impacts to the Central and 27 

Western Pacific and Eastern Indian Oceans stock. Several instances of behavioral disturbance over a year 28 

are unlikely to have any long-term consequences for individuals.  29 
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The risk of repeated exposures to individuals and consequences to populations from disturbances of 1 

individuals can be mediated by certain life history traits of a species. Although they are the smallest 2 

mysticete, minke whales are large capital breeders with a slow pace of life. Migratory minke whales in 3 

both stocks are likely to sustain fewer impacts during the warm season when their abundances are 4 

lower throughout. Although some impacts are likely to occur when minke whales are engaged in feeding 5 

behavior, they are expected to be resilient to short-term foraging disruptions due to their reliance on 6 

built-up energy reserves. While population trends for minke whales are unknown, both stocks of minke 7 

whales are not endangered. Their slow pace of life means that long-term impacts to breeding adults 8 

could have a longer-term effect on population growth rates. 9 

The limited instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in 10 

any long-term impacts to individuals, although individuals who suffer an auditory injury may experience 11 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 12 

contribute to any long-term impacts to individuals. Long-term consequences to the stock are unlikely.  13 

Table 2-14: Estimated Effects to Minke Whale Stocks over a Maximum Year of Proposed 14 

Activities 15 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii (1) 2 - 438 0.01 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

53 2,967 6 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.1.7 North Pacific Right Whale (Eubalaena japonica)* 16 

North Pacific right whales are in the VLF cetacean auditory group and the Mysticete behavioral group. 17 

Only one stock exists in the Study Area –a combination of those that are not managed under NMFS, 18 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. North Pacific right whales 19 

are ESA-listed as endangered throughout their range with no designated DPSs. Model-predicted impacts 20 

are presented in Table 2-15. 21 

Little is known about the movements of North Pacific right whales in the Study Area, but it is thought 22 

the whales spend the summer in far northern feeding grounds and migrate south to warmer waters. 23 

Therefore, North Pacific whales are at least somewhat migratory as they travel throughout the Study 24 

Area. They regularly occur in the Sea of Okhotsk and the southeastern Bering Sea, with rare occurrences 25 

documented in the waters of the Gulf of Alaska, the Sea of Japan (off the Republic of Korea), and North 26 

Pacific waters.  27 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 28 

Central and Western Pacific and Eastern Indian Oceans stock. There is a small risk of auditory injury to 29 

some individuals, however this may be reduced through visual observation mitigation. Most impacts are 30 
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temporary auditory effects.  No behavioral responses are expected. Long-term consequences from any 1 

of these effects are unlikely. 2 

Consequences to individuals and consequences to populations from disturbances of individuals can be 3 

mediated by certain life history traits of a species. Being large capital breeders, North Pacific right 4 

whales have a slow pace of life and may be less susceptible to impacts from foraging disruption. 5 

Population trends are unknown; however, the species as a whole is endangered. Their slow pace of life 6 

means that long-term impacts to breeding adults could have a longer-term effect on population growth 7 

rates.  8 

The instances of predicted non-injurious auditory impacts are unlikely to result in any long-term impacts 9 

to individuals, although individuals who suffer an auditory injury may experience minor energetic costs. 10 

Most predicted impacts are temporary auditory effects that are unlikely to contribute to any long-term 11 

impacts to individuals. Long-term consequences to the stock are unlikely.  12 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 13 

affect, North Pacific right whales. 14 

Table 2-15: Estimated Effects to North Pacific Right Whale Stocks over a Maximum Year of 15 

Proposed Activities 16 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

0 325 2 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.1.8 Omura’s Whale (Balaenoptera omurai) 17 

Omura’s whales are in the LF cetacean auditory group and the Mysticete behavioral group. Only one 18 

stock exists in the Study Area –a combination of those that are not managed under NMFS, classified as a 19 

“Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are presented 20 

in Table 2-16. 21 

Little is known about the movements of Omura’s whales in the Study Area, but seasonal shifts in their 22 

distribution occur toward and away from the equator in winter and summer. Omura’s whales are often 23 

observed in coastal and neritic waters, but these whales have also been observed in deep waters off the 24 

shelf. They primarily inhabit warm-temperate and tropical locations in the western Pacific. The majority 25 

of impacts to Omura’s whales throughout the Study Area occur during the cold season. 26 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 27 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of non-auditory 28 

injury. The predicted risk of auditory injury is low. Most impacts are temporary auditory effects. Little 29 

behavioral responses are expected. Long-term consequences are unlikely. 30 

Consequences to individuals and consequences to populations from disturbances of individuals can be 31 

mediated by certain life history traits of a species. Being large capital breeders, Omura’s whales have a 32 
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slow pace of life and may be less susceptible to impacts from foraging disruption. Even somewhat 1 

migratory movement ecology combined with the overall low number of predicted impacts for this stock 2 

means the risk of consequences to any individual is low.  3 

The instances of predicted non-injurious auditory impacts are unlikely to result in any long-term impacts 4 

to individuals, although individuals who suffer an auditory injury may experience minor energetic costs. 5 

Most predicted impacts are temporary auditory effects that are unlikely to contribute to any long-term 6 

impacts to individuals. Long-term consequences to the stocks are unlikely.  7 

Table 2-16: Estimated Effects to Omura’s Whale Stocks over a Maximum Year of Proposed 8 

Activities 9 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1 216 1 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.1.9 Sei Whale (Balaenoptera borealis)* 10 

Sei whales are in the LF cetacean auditory group and the Mysticete behavioral group. Two stocks are in 11 

the Study Area – the Hawaii stock and a combination of those that are not managed under NMFS, 12 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Sei whales are listed as 13 

endangered throughout their range with no designated DPSs. Model-predicted impacts are presented in 14 

Table 2-17. 15 

Sei whales generally have higher abundances in the cold deep waters of the open ocean. The Hawaii 16 

stock of sei whales is migratory, traveling from their cold subpolar latitudes to Hawaii in the winter. 17 

While they are not frequently detected in Hawaii, they are more likely to be in the area in the cold 18 

season. The Central and Western Pacific and Eastern Indian Oceans stock has some seasonal migrations 19 

that are less extensive compared to other mysticetes. This stock of sei whales is most frequently found 20 

in the offshore waters of the far eastern portion of the Study Area, near Japan and Guam.  21 

On average, individuals from the Hawaii stock would be impacted less than once per year. Without a 22 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 23 

Western Pacific and Eastern Indian Oceans stock.  While minimal, there is risk of auditory injury to both 24 

stocks. The majority of impacts to both stocks are temporary auditory effects. The risk of these impacts 25 

may be reduced through visual observation mitigation. There are a few behavioral response impacts to 26 

both stocks, however these impacts over a year are unlikely to have any long-term consequences for 27 

individuals. 28 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 29 

individuals can be mediated by certain life history traits of a species. Sei whales are large capital 30 

breeders with a slow pace of life. Migratory sei whales in the Central and Western Pacific and Eastern 31 

Indian Oceans stock are likely to sustain fewer impacts during the warm season when their abundance 32 
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in the western portion of the Study Area is lower, whereas impacts to the Hawaii stock are more likely to 1 

occur year-round. Sei whales are expected to be resilient to short-term foraging disruptions due to their 2 

reliance on built-up energy reserves. Population trends for sei whales are unknown; however, both 3 

stocks are endangered. Their slow pace of life means that long-term impacts to breeding adults could 4 

have a longer-term effect on population growth rates. 5 

Limited instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in any 6 

long-term impacts to individuals, although individuals who suffer an auditory injury may experience 7 

minor energetic costs. Most predicted impacts are temporary auditory effects that are unlikely to 8 

contribute to any long-term impacts to individuals. Long-term consequences to the stocks of sei whales 9 

are unlikely. 10 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 11 

affect, sei whales. 12 

Table 2-17: Estimated Effects to Sei Whale Stocks over a Maximum Year of Proposed 13 

Activities 14 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii (1) 4 1 391 0.02 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

5 2,016 9 * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2 IMPACTS ON ODONTOCETES 15 

The odontocetes are divided into the HF and VHF cetacean hearing groups. The updated HF cetacean 16 

criteria reflect greater susceptibility to auditory effects at low-frequencies than previously analyzed. 17 

Consequently, the predicted auditory effects due to sources under 10 kHz, including SURTASS LFA sonar 18 

systems, are substantially higher for this auditory group than in prior analyses of the same activities.  For 19 

VHF cetaceans, susceptibility to auditory effects has not changed substantially since the prior analysis. 20 

However, differences between NAEMO and AIM, the model used in previous analyses, have generally 21 

led to a decrease estimated takes of odontocetes. 22 

The methods to model sonar avoidance have also been revised to base a species’ probability of an 23 

avoidance responses on the behavioral response functions as described in 2.2.2 (Quantifying Impacts on 24 

Hearing). The combined behavioral response function for Sensitive Species replaces the two prior 25 

distinct behavioral response functions for beaked whales and porpoises. Due to their greater 26 

susceptibility to disturbance, HF and VHF cetaceans in the Sensitive behavioral group are predicted to 27 

avoid many auditory injuries. All other odontocetes remain in the Odontocete behavioral group, 28 

including VHF cetaceans that are not behaviorally sensitive (e.g., Dall’s porpoise and Kogia whales). 29 

Because the probability of behavioral response has decreased for the Odontocete behavioral group 30 

while the estimated susceptibility to behavioral responses has increased for the HF hearing group 31 
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(including the VHF hearing group, which was formerly included in the HF hearing group in the 2019 Final 1 

SEIS/SOEIS), this analysis predicts more behavioral impacts than the prior analysis for these species.  2 

2.4.2.1 Baird’s Beaked Whale (Berardius bairdii) 3 

Baird’s beaked whales are in the HF cetacean auditory group and the Sensitive behavioral group. Only 4 

one stock exists in the Study Area –a combination of those that are not managed under NMFS, classified 5 

as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are 6 

presented in Table 2-18. 7 

Baird’s beaked whales occur in the North Pacific and are typically found in deep waters over the 8 

continental slope, near oceanic seamounts, and in areas with submarine escarpments, although they 9 

may be seen close to shore where deep water approaches the coast. The lack of quantitative seasonal 10 

information on this species resulted in these density estimates being applied year-round.  11 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 12 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 13 

injury or temporary auditory effects to Baird’s beaked whales. Most impacts are behavioral responses 14 

because beaked whales are in the Sensitive behavioral group and are likely to avoid noise sources.  15 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 16 

individuals can be mediated by certain life history traits of a species. While beaked whales are mixed 17 

breeders (i.e., behaviorally income breeders), they demonstrate capital breeding strategies during 18 

gestation and lactation (Keen et al. 2021), so they may be more vulnerable to prolonged loss of foraging 19 

opportunities during gestation. However, as large odontocetes with a slow pace of life, Baird’s beaked 20 

whales are more resilient to missed foraging opportunities due to acoustic disturbance compared to 21 

other beaked whale species. Because Baird’s beaked whales have a nomadiB-resident movement 22 

ecology, the risk of repeated impacts to individuals is likely similar within the population as animals 23 

move throughout their range. However, since this species has longer generation times, this population 24 

would require more time to recover if significantly impacted.  25 

Several instances of behavioral disturbance over a year are unlikely to have any long-term consequences 26 

for individuals. Based on the above analysis, long-term consequences for Baird’s beaked whales are 27 

unlikely. Most predicted impacts are behavioral responses in an open ocean basin that are unlikely to 28 

contribute to any long-term impacts to individuals. Long-term consequences to these stocks are unlikely.  29 

Table 2-18: Estimated Effects to Baird’s Beaked Whales Stocks over a Maximum Year of 30 

Proposed Activities 31 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

64,875 0 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
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2.4.2.2 Blainville’s Beaked Whale (Mesoplodon densirostris) 1 

Blainville’s beaked whales are in the HF cetacean auditory group and the Sensitive behavioral group. 2 

Two Blainville’s beaked whale stocks are found within the Study Area – the Hawaii stock and a 3 

combination of those that are not managed under NMFS, classified as a “Central and Western Pacific 4 

and Eastern Indian Oceans” stock. Model-predicted impacts to both stocks are presented in Table 2-19.  5 

Blainville’s beaked whales are cosmopolitan and can be found in the Pacific and Indian Oceans in warm 6 

temperate and tropical waters. Additionally, in regions where long-term tagging and photo-ID studies 7 

occur, it is believed that Blainville’s beaked whales exhibit strong site fidelity, with limited migrations 8 

and movements (Baird 2019; Claridge 2013; Joyce et al. 2020; Reyes Suárez 2018). 9 

On average, individuals in the Hawaii stock of Blainville’s beaked whales could be impacted a couple of 10 

times per year. Without a population abundance, it is not possible to estimate the annual effects per 11 

individual to the Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk 12 

of auditory injury or temporary auditory effects to Blainville’s beaked whales. Most impacts are 13 

behavioral responses because beaked whales are in the Sensitive behavioral group and are likely to 14 

avoid noise sources. 15 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 16 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 17 

a medium pace of life, Blainville’s beaked whales are likely moderately resilient to missed foraging 18 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 19 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 20 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 21 

Because Blainville’s beaked whales have a nomadiB-resident movement ecology, the risk of repeated 22 

impacts to individuals is likely similar within the population as animals move throughout their range.  23 

However, since this species has longer generation times, this population would require more time to 24 

recover if significantly impacted.  25 

Limited instances of behavioral disturbance over a year are unlikely to have any long-term consequences 26 
for individuals. Based on the above analysis, long-term consequences for the Hawaii and Central and 27 
Western Pacific and Eastern Indian Oceans stocks of Blainville’s beaked whales are unlikely. 28 

Table 2-19: Estimated Effects to Blainville's Beaked Whales Stocks over a Maximum Year of 29 

Proposed Activities 30 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 2,073 - - 1,132 1.83 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

61,964 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 
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2.4.2.3 Common Bottlenose Dolphin (Tursiops truncatus) 1 

Bottlenose dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. There 2 

are five NMFS-managed stocks in the Study Area – the Hawaii Pelagic stock, the Kauai Niihau stock, the 3 

Oahu stock, the 4-Islands stock, and the Hawaii Island stock – and a combination of those that are not 4 

managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 5 

Model-predicted impacts are presented in Table 2-20.   6 

Bottlenose dolphins occur in coastal and continental shelf waters of tropical and temperate regions of 7 

the Pacific Ocean. Five common bottlenose dolphin stocks occur in both shallow coastal waters and 8 

deep offshore waters throughout the Hawaiian Islands, especially throughout the main islands and from 9 

the Island of Hawaii to Kure Atoll. The Hawaii Pelagic stock of bottlenose dolphins is residential to the 10 

warm tropical waters around Hawaii. However, this stock has the largest range out of the other NMFS-11 

managed bottlenose dolphin stocks in the Hawaii portion of the Study Area. It is the only NMFS-12 

managed stock that has any estimated takes associated with the Proposed Action.  13 

Individuals in the Hawaii Pelagic stock could be impacted less than once per year, and impacts would 14 

likely be behavioral in nature. Without a population abundance, it is not possible to estimate the annual 15 

effects per individual to the Central and Western Pacific and Eastern Indian Oceans stock. There would 16 

be no predicted risk of auditory injury and only a few occurrences of temporary auditory effects to 17 

either of the stocks. The risk of impacts may be reduced through visual observation mitigation, as 18 

bottlenose dolphins are relatively sightable. Most impacts to both stocks would be from behavioral 19 

responses. 20 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 21 

individuals can be mediated by certain life history traits of a species. Bottlenose dolphins are income 22 

breeders with a small-medium body size and a medium pace of life, suggesting they are moderately 23 

resilient to foraging disruption due to acoustic disturbance, except for during lactation. Because these 24 

stocks are nomadic, the risk of repeated exposures to individuals is likely similar within these 25 

populations as animals move throughout their range. Risk of impacts would also be similar across 26 

seasons and critical life functions. Bottlenose dolphins generally have unknown population trends. Since 27 

this species has longer generation times, they would require more time to recover if significantly 28 

impacted. 29 

Limited instances of predicted behavioral and non-injurious auditory impacts are unlikely to result in any 30 

long-term consequences for individuals. Most predicted impacts are temporary auditory effects that are 31 

unlikely to contribute to any long-term impacts to individuals. Because bottlenose dolphins are resilient 32 

to limited instances of disturbance, long-term consequences are unlikely for any stock in the Study Area. 33 

  34 
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Table 2-20: Estimated Effects to Bottlenose Dolphins Stocks over a Maximum Year of 1 

Proposed Activities 2 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii Pelagic 31 (1) - 24,669 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1,897 4 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.4 Common Dolphin (Delphinus delphis) 3 

Common dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. Only 4 

one stock exists in the Study Area –a combination of those that are not managed under NMFS, classified 5 

as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model predicted impacts are 6 

presented in Table 2-21. The SMM (2023) has resolved and revised the complex taxonomy of the 7 

common dolphin, which had formerly been divided into the short-beaked common dolphin and the 8 

long-beaked common dolphin. Although the Indo-Pacific common dolphin is retained as a subspecies, 9 

the SMM no longer distinguishes between the two, short-beaked and long-beaked, subspecies of 10 

common dolphins; both species are now simply the common dolphin. NMFS still distinguishes between 11 

the two species. 12 

Common dolphins are widely distributed worldwide in temperate, tropical, and subtropical oceans, 13 

primarily in neritic waters of the continental shelf and steep bank regions where upwelling occurs. These 14 

dolphins seem to be most common in the coastal waters of the Pacific Ocean, often occurring within 15 

180 km of land (Jefferson et al. 2015).  16 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 17 

Central and Western Pacific and Eastern Indian Oceans stock. There are no auditory injuries are 18 

predicted. There is less than one instance of temporary auditory impacts predicted. The majority of 19 

impacts to common dolphins would be behavioral responses. 20 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 21 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 22 

body and a medium pace of life, common dolphins have some resilience to missed foraging 23 

opportunities due to acoustic disturbance, except for during lactation. Because they are nomadic, the 24 

risk of repeated exposures to individuals is likely similar within the population as animals move 25 

throughout their range. Risk of impacts would also be similar across seasons and critical life functions. 26 

Due to this species’ longer generation times, this population would require more time to recover if 27 

significantly impacted. 28 

A few instances of predicted behavioral disturbance and temporary auditory effects are unlikely to 29 

result in any long-term impacts on individuals. Long-term consequences to the stock are unlikely. 30 



PAC SURTASS LFA Acoustic Analysis Report  June 2025 

B-49 

Table 2-21: Estimated Effects to Common Dolphins Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1,712 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.5 Dall’s Porpoise (Phocoenoides dalli) 3 

Dall’s porpoises are in the VHF cetacean auditory group and the Odontocete behavioral group. Two 4 

distinct subspecies are currently recognized: P.d. dalli and P.d. truei; both subspecies are found in the 5 

Study Area. Only one stock exists in the Study Area –a combination of those that are not managed under 6 

NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted 7 

impacts are presented in Table 2-22. 8 

Dall’s porpoises can be found in the North Pacific Ocean and adjacent seas, including the Gulf of Alaska, 9 

Bering Sea, Okhotsk Sea, and Sea of Japan. They shift their distribution southward during cooler-water 10 

periods on both interannual and seasonal time scales. They primarily congregate in shelf and slope 11 

waters and decrease substantially in warmer waters. 12 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 13 

Central and Western Pacific and Eastern Indian Oceans stock. As VHF cetaceans, Dall’s porpoises are 14 

more susceptible to auditory impacts in mid- to high frequencies than other species. Therefore, no 15 

auditory injuries are predicted for this LF sound source. There is less than one instance of temporary 16 

auditory impacts predicted. The majority of impacts to Dall’s porpoises would be behavioral responses. 17 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 18 

individuals can be mediated by certain life history traits of a species. As small odontocetes and income 19 

breeders with a fast pace of life, Dall’s porpoises are less resilient to missed foraging opportunities than 20 

larger odontocetes. Because Dall’s porpoises are nomadic, the risk of repeated exposures to individuals 21 

is likely similar within the population as animals move throughout their range. Risk of impacts would 22 

also be similar across seasons and critical life functions. Although reproduction in populations with a fast 23 

pace of life are more sensitive to foraging disruption, these populations are quick to recover. However, 24 

population trends and status of Dall’s porpoise are unknown. 25 

Severa instances of behavioral disturbance over a year are unlikely to have any long-term consequences 26 

for individuals. Based on the above analysis, long-term consequences for Dall’s porpoises are unlikely. 27 

  28 
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Table 2-22: Estimated Effects to Dall’s Porpoise Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

3,019 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 

For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 

Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 

Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.6 Deraniyagala Beaked Whale (Mesoplodon hotaula) 3 

Deraniyagala beaked whales dolphins are in the HF cetacean auditory group and the Sensitive behavioral 4 

group. Only one stock exists in the Study Area –a combination of those that are not managed under 5 

NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted 6 

impacts are presented in Table 2-23. Deraniyagala beaked whale are a part of the Mesoplodon genus. 7 

Most Mesoplodon spp. are not well known due to difficulty in identifying individual species at-sea; 8 

therefore, most information presented about their behavior has been documented to genus level only. 9 

Most Mesoplodon species have a wide distribution and are not residential to any location within the 10 

Study Area. Mesoplodon beaked whales are distributed in all of the world’s oceans in deep (greater than 11 

200 m) pelagic waters and are occasionally sighted in waters over the continental shelf. Deraniyagala 12 

beaked whale ranges throughout the tropical waters of the equatorial Indo-Pacific. 13 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 14 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 15 

injury or temporary auditory effects to Deraniyagala beaked whales. Most impacts would be behavioral 16 

responses because beaked whales are in the Sensitive behavioral group and are likely to avoid noise 17 

sources.  18 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 19 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 20 

a medium pace of life, Deraniyagala beaked whales are likely moderately resilient to missed foraging 21 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 22 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 23 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 24 

Because Mesoplodont beaked whales have a nomadic movement ecology, the risk of repeated impacts 25 

on individuals is likely similar within the population as animals move throughout their range. 26 

Several instances of predicted behavioral disturbance over a year are unlikely to result in any long-term 27 

impacts on individuals. Based on the above analysis, long-term consequences for Deraniyagala beaked 28 

whales are unlikely. 29 

  30 
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Table 2-23: Estimated Effects to Deraniyagala Beaked Whale Stocks over a Maximum Year of 1 

Proposed Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

9,448 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.7 Dwarf and Pygmy Sperm Whale (Kogia sima and Kogia breviceps) 3 

Dwarf and pygmy sperm whales are analyzed together, as these species are difficult to distinguish 4 

during at-sea surveys and as a result are frequently classified together as Kogia species. Kogia species 5 

are in the VHF cetacean auditory group and the Odontocete behavioral group. One NMFS-managed 6 

stock occurs in the Study Area –the Hawaii stock – and a combination of those that are not managed 7 

under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-8 

predicted impacts are presented in Table 2-24 for dwarf sperm whales, and Table 2-25 for pygmy sperm 9 

whales. 10 

Dwarf and pygmy sperm whales are distributed worldwide, primarily in temperate to tropical deep 11 

waters, and they are especially common in waters along continental shelf breaks. Dwarf sperm whales 12 

appear to prefer tropical waters more than pygmy sperm whales, which are rarely reported. This may 13 

contribute to the higher impacts to dwarf sperm whales rather than pygmy sperm whales in Hawaii.  14 

Little evidence for seasonal movements exists in either species. Kogia density values for the Study Area 15 

are presented differently for the Hawaii and the Central and Western Pacific and Eastern Indian Oceans 16 

stocks. In Hawaii there is enough data on dwarf and pygmy sperm whales to provide density estimates 17 

for each species separately, but fewer live sightings have occurred elsewhere, so density values are 18 

provided for Kogia as a genus. Additionally, density data are insufficient to identify any seasonal 19 

patterns in the distribution of Kogia, so these estimates are considered to represent year-round 20 

densities. 21 

On average, individuals in the Hawaii stock of dwarf sperm whales could be impacted less than once per 22 

year. Without a population abundance, it is not possible to estimate the annual effects per individual to 23 

either of the Central and Western Pacific and Eastern Indian Oceans stocks or to the Hawaii stock of 24 

pygmy sperm whales. No auditory injuries are predicted for any of the Kogia species’ stocks. There is a 25 

very slight chance of temporary auditory effects for both stocks of the pygmy sperm whale and the 26 

Central and Western Pacific and Eastern Indian Oceans stock of the dwarf sperm whale. The majority of 27 

responses for all Kogia species’ stocks are behavioral responses. The risk of impacts may be reduced 28 

through visual observation mitigation, although Kogia are cryptic and have low sightability. 29 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 30 

individuals can be mediated by certain life history traits of a species. As small-medium odontocetes that 31 

are income breeders with a fast pace of life, dwarf and pygmy sperm whales are likely less resilient to 32 

missed foraging opportunities, especially during lactation. Little is known about the movement ecology 33 
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of these stocks, other than a small resident population of dwarf sperm whales off the west coast of the 1 

Island of Hawaii, which will likely increase the risk of repeated impacts on individual dwarf sperm whales 2 

in that portion of the Study Area. Although reproduction in populations with a fast pace of life are more 3 

sensitive to foraging disruption, these populations would be quick to recover. 4 

The limited instances of predicted behavioral responses and temporary auditory effects are unlikely to 5 

result in any long-term impacts to individuals. Most predicted impacts would be behavioral responses 6 

that are unlikely to contribute to any long-term impacts to individuals. Long-term consequences to 7 

either of the Kogia spp. stocks are unlikely.  8 

Table 2-24: Estimated Effects to Dwarf Sperm Whale Stocks over a Maximum Year of 9 

Proposed Activities 10 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 151 - - * * * 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

718 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

Table 2-25: Estimated Effects to Pygmy Sperm Whale Stocks over a Maximum Year of 11 

Proposed Activities 12 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 151 (1) - 42,083 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

863 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.8 False Killer Whale (Pseudorca crassidens)* 13 

False killer whales are in the HF cetacean auditory group and the Odontocete behavioral group. Three 14 

false killer whale populations are in the Study Area –the Main Hawaiian Islands (MHI) Insular stock (MHI 15 

Insular DPS – ESA-listed); the Hawaii Pelagic stock (not ESA-listed); and a combination of those that are 16 

not managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock 17 

(not ESA-listed). False killer whales are found Central and Western Pacific and Eastern Indian Oceans in 18 

tropical to warm temperate zones in deep waters. Although a pelagic species, they approach close to 19 
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shores of oceanic islands. Breeding grounds and seasonal movements are unknown. Additionally, these 1 

whales do not have specific feeding grounds and are considered opportunistic foragers. 2 

2.4.2.8.1 ESA-listed False Killer Whales (Main Hawaiian Islands Insular DPS)* 3 

Model-predicted impacts for ESA-listed false killer whales are presented in Table 2-26. The MHI insular 4 

stock (MHI Insular DPS) of false killer whales is resident to the main Hawaiian Islands consisting of Kauai, 5 

Oahu, Molokai, Lanai, Kahoolawe, Maui, and Hawaii. Although they have been tracked up to 115 km 6 

from the Hawaiian Islands, they generally stay within 72 km from shore. 7 

On average, individuals in this stock would be impacted less than once per year. There is no predicted 8 

risk of auditory injury or temporary auditory effects to the MHI Insular stock (MHI Insular DPS). 9 

Additionally, effects from behavioral responses to this stock would be negligible, occurring less than 10 

once per year. 11 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 12 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes that 13 

are income breeders, false killer whales are likely somewhat resilient to missed foraging opportunities 14 

due to acoustic disturbance but may be vulnerable to impacts during lactation. In addition, because of 15 

their longer generation times, false killer whales would require more time to recover if significantly 16 

impacted. Since the MHI Insular stock of false killer whales are resident-nomadic, the risk of repeated 17 

exposures to individuals in this stock is likely similar within the population as animals move throughout 18 

their range.  19 

The limited instances of predicted behavioral responses are unlikely to result in any long-term impacts 20 

to individuals. Long-term consequences to the MHI Insular stock of false killer whales are unlikely.  21 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 22 

affect, the MHI Insular stock (MHI Insular DPS) of false killer whales. 23 

Table 2-26: Estimated Effects to ESA-listed False Killer Whale Stocks over a Maximum Year of 24 

Proposed Activities 25 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

MHI Insular (1) - - 167 0.01 0.00 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, MHI = Main Hawaiian Islands 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.8.2 Non-ESA-listed False Killer Whales (Central and Western Pacific and Eastern 26 
Indian Oceans; Hawaii Pelagic) 27 

Model-predicted impacts are presented in Table 2-27. The Hawaii Pelagic stock is inclusive of those 28 

whales found in the Northwestern Hawaiian Islands stock; both of which are managed by NMFS. The 29 

Central and Western Pacific and Eastern Indian Oceans stock is inclusive of those found outside of 30 

Hawaii, in the northern and western portions of the Study Area. 31 

False killer whales outside of Hawaii are found in all Pacific Remote Island Areas, the Mariana 32 

Archipelago, and in American Samoa. Whales from the Central and Western Pacific and Eastern Indian 33 
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Oceans stock are common closer to coastlines of the eastern Pacific portion of the Study Area. The 1 

Northwestern Hawaiian Islands stock of false killer whales have been seen as far as 93 km from Kauai, 2 

Niihau, and the Northwestern Hawaiian Islands. 3 

On average, individuals in the Hawaii Pelagic stock would be impacted less than once per year. Without 4 

a population abundance, it is not possible to estimate the annual effects per individual to the Central 5 

and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury or 6 

temporary auditory effects to either the Hawaii Pelagic or Central and Western Pacific and Eastern 7 

Indian Oceans stock. There are a few predicted effects from behavioral responses for both stocks. 8 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 9 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes that 10 

are income breeders, false killer whales are likely somewhat resilient to missed foraging opportunities 11 

due to acoustic disturbance but may be vulnerable to impacts during lactation. In addition, because of 12 

their longer generation times, false killer whales would require more time to recover if significantly 13 

impacted. Since the Hawaii and Central and Western Pacific and Eastern Indian Oceans stocks of false 14 

killer whales are resident-nomadic, the risk of repeated exposures to individuals is likely similar within 15 

the population as animals move throughout their range.  16 

A couple instances of behavioral disturbance over a year are unlikely to have any long-term 17 

consequences for individuals. Based on the above analysis, long-term consequences for the Hawaii 18 

Pelagic and Central and Western Pacific and Eastern Indian Oceans stocks of false killer whales are 19 

unlikely. 20 

Table 2-27: Estimated Effects to Non-ESA Listed False Killer Whale Stocks over a Maximum 21 

Year of Proposed Activities 22 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii Pelagic 7 - - 5,528 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

60 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.9 Fraser’s Dolphin (Lagenodelphis hosei) 23 

Fraser’s dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. Two 24 

Fraser’s dolphin stocks are in the Study Area – the Hawaii stock and a combination of those that are not 25 

managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 26 

Model-predicted impacts are presented in Table 2-28. 27 

Fraser’s dolphins occur primarily in tropical and subtropical waters of the Pacific and Indian Oceans. 28 

They are an oceanic species commonly found in deep waters and in areas where deep water approaches 29 

the coast, such as in the Philippines, Taiwan, and the Indonesian-Malay Archipelago. The Hawaii stock of 30 

Fraser’s dolphins generally congregate in deep tropical waters with occurrence likely related to 31 
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upwelling modified waters in the eastern tropical Pacific. Breeding areas and calving seasonality have 1 

not been confirmed. 2 

On average, individuals in the Hawaii stock would be impacted less than once per year, primarily due to 3 

behavioral responses. Without a population abundance, it is not possible to estimate the annual effects 4 

per individual to the Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted 5 

risk of auditory injury to either stock. There is a slight chance—at most once per year—of temporary 6 

auditory effects to both stock populations. The majority of effects to both stocks would be from 7 

behavioral responses.  Several instances of behavioral disturbance over a year are unlikely to have any 8 

long-term consequences for individuals. The risk of impacts may be reduced through visual observation 9 

mitigation, especially since Fraser’s dolphins tend to travel in large groups and have high sightability. 10 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 11 

individuals can be mediated by certain life history traits of a species. Fraser’s dolphins are income 12 

breeders with a small body and fast pace of life, suggesting they are less resilient to missed foraging 13 

opportunities due to acoustic disturbance, especially during lactation. This nomadic population moves 14 

within its range year-round. Therefore, the risk of repeated exposures to individuals is likely similar 15 

within the population as animals move throughout their Pacific range. Although reproduction in 16 

populations with a fast pace of life are more sensitive to foraging disruption, these populations would be 17 

quick to recover. 18 

The limited instances of predicted behavioral disturbances and temporary auditory effects are unlikely 19 

to result in any long-term consequences for individuals. Based on the above analysis, long-term 20 

consequences for the Hawaii and Central and Western Pacific and Eastern Indian Oceans stocks of 21 

Fraser’s dolphins are unlikely. 22 

Table 2-28: Estimated Effects to Fraser’s Dolphin Stocks over a Maximum Year of Proposed 23 

Activities 24 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 151 (1) - 40,960 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

464 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.10 Ginkgo-Toothed Beaked Whale (Mesoplodon ginkgodens) 25 

Ginkgo-toothed beaked whales are in the HF cetacean auditory group and the Sensitive behavioral 26 

group. Only one stock exists in the Study Area –a combination of those that are not managed under 27 

NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted 28 

impacts are presented in Table 2-29. Ginkgo-toothed beaked whales are a part of the Mesoplodon 29 

genus. Most Mesoplodon spp. are not well known due to difficulty in identifying individual species at-30 
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sea; therefore, most information presented about their behavior has been documented to genus level 1 

only. 2 

Most Mesoplodon species have a wide distribution and are not residential to any location within the 3 

Study Area. Mesoplodon beaked whales are distributed in all of the world’s oceans in deep pelagic 4 

waters and are occasionally sighted in waters over the continental shelf. The distribution of ginkgo-5 

toothed beaked whales is thought to be restricted to the tropical and warm-temperate waters of the 6 

North Pacific; however, this assumption is based on the location of stranded individuals (MacLeod et al. 7 

2006). 8 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 9 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 10 

injury and less than one single instance of a temporary auditory effect to ginkgo-toothed beaked whales. 11 

Most impacts are behavioral responses because beaked whales are in the Sensitive behavioral group 12 

and are likely to avoid noise sources.  13 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 14 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 15 

a medium pace of life, ginkgo-toothed beaked whales are likely moderately resilient to missed foraging 16 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 17 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 18 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 19 

Little is known about the specific movements of ginkgo-toothed beaked whales; however, in general 20 

Mesoplodont beaked whales tend to have nomadic movement ecology. Therefore, the risk of repeated 21 

impacts on individuals is likely similar within the population as animals move throughout their range. 22 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 23 

individuals. Based on the above analysis, long-term consequences for ginkgo-toothed beaked whales are 24 

unlikely. 25 

Table 2-29: Estimated Effects to Ginkgo-Toothed Beaked Whale Stocks over a Maximum Year 26 

of Proposed Activities 27 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

30,341 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.1 Goose-beaked Whale (Ziphius cavirostris) 28 

Goose-beaked whales (also known as Cuvier’s beaked whales) are in the HF cetacean auditory group and 29 

the Sensitive behavioral group. Two goose-beaked whale stocks are in the Study Area – the Hawaii stock 30 

and a combination of those that are not managed under NMFS, classified as a “Central and Western 31 

Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are presented in Table 2-30. 32 
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This species is the most cosmopolitan of all beaked whale species. The Hawaii stock of goose-beaked 1 

whales is relatively common off the Hawaiian Islands of Lanai, Maui, Hawaii, Niihau, and Kauai, which 2 

provide strong evidence for both insular and offshore populations of goose-beaked whales in waters of 3 

the Hawaiian Islands EEZ. They are widely distributed in tropical to polar oceanic waters of all oceans 4 

and major seas, including the Sea of Japan and Sea of Okhotsk. No data on breeding and calving grounds 5 

has been published. 6 

On average, individuals in the Hawaii stock could be impacted a little more than twice per year, due to 7 

behavioral responses. The revised cut-off conditions for significant behavioral responses result in 8 

predicting significant responses farther than observed in studies of beaked whale responses to sonar 9 

(see Section 2.3.3 [Behavioral Responses by Distance and Sound Pressure Level]). Without a population 10 

abundance, it is not possible to estimate the annual effects per individual to the Central and Western 11 

Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either stock 12 

population. There is less than one temporary auditory effect to the Central and Western Pacific and 13 

Eastern Indian Oceans stock and no predicted temporary auditory effects for the Hawaii stock. The vast 14 

majority of effects to both stocks are a result of behavioral responses.  Several instances of behavioral 15 

disturbance over a year are unlikely to have any long-term consequences for individuals.   16 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 17 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 18 

a medium pace of life, goose-beaked whales are likely moderately resilient to missed foraging 19 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 20 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 21 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 22 

Because goose-beaked whales have a nomadiB-resident movement ecology, the risk of repeated 23 

impacts to individuals is likely similar within the population as animals move throughout their range. The 24 

individuals within the Hawaii stock that are more residential to areas on around Hawaii may be at higher 25 

risk for repeated exposure and long-term consequences from repeated displacement (Hin et al. 2023). 26 

Since this species has longer generation times, this population would require more time to recover if 27 

significantly impacted.  28 

Several instances of predicted behavioral responses or temporary auditory effects are unlikely to result 29 

in any long-term consequences on individuals. Most predicted impacts are behavioral responses in an 30 

open ocean basin that are unlikely to contribute to any long-term impacts to individuals. Long-term 31 

consequences to the Hawaii and Central and Western Pacific and Eastern Indian Oceans stocks are 32 

unlikely. 33 

  34 
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Table 2-30: Estimated Effects to Goose-Beaked Whale Stocks over a Maximum Year of 1 

Proposed Activities 2 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 9,185 - - 4,431 2.07 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

111,484 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.2 Hubbs’ Beaked Whale (Mesoplodon carlshubbi) 3 

Hubbs’ beaked whales are in the HF cetacean auditory group and the Sensitive behavioral group. Only 4 

one stock exists in the Study Area –a combination of those that are not managed under NMFS, classified 5 

as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are 6 

presented in Table 2-31. Hubbs’ beaked whale are a part of the Mesoplodon genus. Most Mesoplodon 7 

spp. are not well known due to difficulty in identifying individual species at-sea; therefore, most 8 

information presented about their behavior has been documented to genus level only. 9 

Most Mesoplodon species have a wide distribution and are not residential to any location within the 10 

Study Area. Mesoplodon beaked whales are distributed in all of the world’s oceans in deep pelagic 11 

waters and are occasionally sighted in waters over the continental shelf. Hubbs’ beaked whales are 12 

endemic to North Pacific waters, potentially with separate eastern and western populations (MacLeod 13 

et al. 2006). 14 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 15 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 16 

injury or temporary auditory effects to Hubbs’ beaked whales. Most impacts are behavioral responses 17 

because beaked whales are in the Sensitive behavioral group and are likely to avoid noise sources.  18 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 19 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 20 

a medium pace of life, Hubbs’ beaked whales are likely moderately resilient to missed foraging 21 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 22 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 23 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 24 

Little is known about the specific movements of Hubbs’ beaked whales, however, in general 25 

Mesoplodont beaked whales tend to have a nomadic movement ecology. Therefore, the risk of 26 

repeated impacts on individuals is likely similar within the population as animals move throughout their 27 

range. 28 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 29 

individuals. Based on the above analysis, long-term consequences for Hubbs’ beaked whales are 30 

unlikely. 31 
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Table 2-31: Estimated Effects to Hubbs’ Beaked Whale Stocks over a Maximum Year of 1 

Proposed Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

25,289 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.3 Killer Whale (Orcinus orca) 3 

Killer whales are in the HF cetacean auditory group and the Odontocete behavioral group. Two killer 4 

whale stocks are in the Study Area – the Hawaii stock and a combination of those that are not managed 5 

under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-6 

predicted impacts are presented in Table 2-32.  7 

Killer whales can occur in coastal zones or deep ocean basins but are most numerous in coastal water at 8 

higher latitudes. Killer whales are not frequently seen in Hawaiian waters. The Hawaii stock of killer 9 

whales is typically only seen during the winter, suggesting those sighted in Hawaii are seasonal migrants 10 

to Hawaii. Killer whales have higher density around the Hawaiian Islands compared to the high seas, 11 

which is where they are most likely to experience impacts. In the northwestern Pacific Ocean, along the 12 

southeastern coast of Kamchatka, fish-eating, coastal killer whales forage in Avachinskaya Bay (i.e., 13 

Avacha Bay), although some transient killer whales have been detected in these waters acoustically 14 

(Burdin et al. 2007). 15 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 16 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 17 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either 18 

stock population. While there is a chance of temporary auditory effects to the Central and Western 19 

Pacific and Eastern Indian Oceans stock, there is a likelihood of only a single occurrence. Additionally, 20 

there are some impacts to behavioral responses across both stocks—mostly the Central and Western 21 

Pacific and Eastern Indian Oceans stock. Several instances of behavioral disturbance over a year are 22 

unlikely to have any long-term consequences for individuals.  23 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 24 

individuals can be mediated by certain life history traits of a species. Killer whales are large, income-25 

breeding odontocetes with a slow pace of life, suggesting they are more resilient to missed foraging 26 

opportunities due to acoustic disturbance, except during lactation. Both stocks of killer whales move 27 

within their range year-round and are considered nomadic. Therefore, the risk of repeated exposures to 28 

individuals is likely similar within the population as animals move throughout their range. These two 29 

stocks of killer whales in the Study Area are not endangered and have unknown population trends. 30 

Overall, killer whales would be resilient to missed foraging opportunities but would require more time to 31 

recover if significantly impacted.   32 
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A few instances of predicted behavioral responses or temporary auditory effects over a year are unlikely 1 

to have any long-term consequences for individuals. Based on the above analysis, long-term 2 

consequences for the Hawaii and Central and Western Pacific and Eastern Indian Oceans stocks of killer 3 

whales are unlikely. 4 

Table 2-32: Estimated Effects to Killer Whales Stocks over a Maximum Year of Proposed 5 

Activities 6 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 1 - - 161 0.01 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

172 1 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.4 Longman’s Beaked Whale (Indopacetus pacificus) 7 

Longman’s beaked whales are in the HF cetacean auditory group and the Sensitive behavioral group. 8 

Two Longman’s beaked whale stocks are in the Study Area – the Hawaii stock and a combination of 9 

those that are not managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian 10 

Oceans” stock. Model-predicted impacts are presented in Table 2-33. 11 

While the full extent of the Longman’s beaked whale distribution is not fully understood, there have 12 

been many sightings in tropical waters throughout the Pacific and Indian Oceans in waters over deep 13 

bathymetric slopes from 200 to 2,000 m. They appear to be rare in the eastern Pacific and Indian 14 

Oceans, but they are more common in the western Pacific and western Indian Oceans, suggesting that 15 

this species prefers warmer waters found in western ocean basins (Pitman 2018). The Hawaii stock 16 

generally congregates in warm deep waters. Seasonal movements are unknown. 17 

On average, individuals in the Hawaii stock could be impacted a little less than twice per year, due to 18 

behavioral responses. The revised cut-off conditions for significant behavioral responses result in 19 

predicting significant responses farther than observed in studies of beaked whale responses to sonar 20 

(see Section 2.3.3 [Behavioral Responses by Distance and Sound Pressure Level]). Without a population 21 

abundance, it is not possible to estimate the annual effects per individual to the Central and Western 22 

Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either stock 23 

population. There is less than one temporary auditory effect to the Central and Western Pacific and 24 

Eastern Indian Oceans stock and no predicted temporary auditory effects for the Hawaii stock. The vast 25 

majority of effects are behavioral responses. Several instances of behavioral disturbance over a year are 26 

unlikely to have any long-term consequences for individuals.   27 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 28 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 29 

a medium pace of life, Longman’s beaked whales are likely moderately resilient to missed foraging 30 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 31 
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income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 1 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 2 

Because Longman’s beaked whales have a nomadiB-resident movement ecology, the risk of repeated 3 

impacts to individuals is likely similar within the population as animals move throughout their range. 4 

Several instances of predicted behavioral responses or temporary auditory effects are unlikely to result 5 

in any long-term consequences for individuals. Most predicted impacts are behavioral responses in an 6 

open ocean basin that are unlikely to contribute to any long-term impacts to individuals. Long-term 7 

consequences to the Hawaii and Central and Western Pacific and Eastern Indian Oceans stocks are 8 

unlikely. 9 

Table 2-33: Estimated Effects to Longman’s Beaked Whale Stocks over a Maximum Year of 10 

Proposed Activities 11 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 5,017 - - 2,550 1.97 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

69,987 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.5 Melon-Headed Whale (Peponocephala electra) 12 

Melon-headed whales are in the HF cetacean auditory group and the Odontocete behavioral group. Two 13 

melon-headed whale stocks are found within the Study Area – the Hawaiian Islands stock and a 14 

combination of those that are not managed under NMFS, classified as a “Central and Western Pacific 15 

and Eastern Indian Oceans” stock. Model-predicted impacts are presented in Table 2-34. 16 

Melon-headed whales occur in pelagic tropical and subtropical waters worldwide and are frequently 17 

associated with oceanic islands and archipelagoes. They tend to congregate in deep tropical and 18 

subtropical waters, especially when they forage at night. They have been known to rest nearshore 19 

around oceanic islands during the day. Melon-headed whales are regularly found within Hawaiian 20 

waters. The Hawaiian Islands stock includes melon-headed whales inhabiting waters throughout the 21 

Hawaiian Islands. Breeding areas and seasonal movements of this species have not been confirmed.   22 

On average, individuals in the Hawaiian Islands stock would be impacted less than once per year. 23 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 24 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 25 

injury to either stock. There would be a small chance of temporary auditory effects to the Central and 26 

Western Pacific and Eastern Indian Oceans stock and no predicted temporary auditory effects for the 27 

Hawaiian Islands stock. The risk of effects may be reduced through visual observation mitigation 28 

especially since melon-headed whales tend to travel in large groups. The vast majority of effects to both 29 

stocks are behavioral responses.  Several instances of behavioral disturbance over a year are unlikely to 30 

have any long-term consequences for individuals.  31 
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The risk of repeated exposures to individuals and consequences to populations from disturbances of 1 

individuals can be mediated by certain life history traits of a species. As small odontocetes that are 2 

income breeders with a medium pace of life, melon-headed whales are likely somewhat resilient to 3 

missed foraging opportunities due to acoustic disturbance but could be vulnerable during lactation. 4 

Because the Hawaiian Islands stock is nomadiB-resident, the risk of repeated exposures to individuals is 5 

likely similar within the populations as animals move throughout their range. However, because of their 6 

longer generation times, these populations would require more time to recover if significantly impacted. 7 

A few instances of behavioral disturbance over a year are unlikely to have any long-term consequences 8 

for individuals. Based on the above analysis, long-term consequences for the Hawaiian Islands and 9 

Central and Western Pacific and Eastern Indian Oceans stocks of melon-headed whales are unlikely. 10 

Table 2-34: Estimated Effects to Melon-headed Whale Stocks over a Maximum Year of 11 

Proposed Activities 12 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaiian 
Islands 

107 - - 40,647 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

536 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.6 Northern Right Whale Dolphin (Steno bredanensis) 13 

Northern right whale dolphins are in the HF cetacean auditory group and the Odontocete behavioral 14 

group. Only one stock exists in the Study Area –a combination of those that are not managed under 15 

NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted 16 

impacts are presented in Table 2-35. 17 

Northern right whale dolphins generally have higher abundances in cold waters along the outer 18 

continental shelf and slope. They move nearshore only in areas where the continental shelf is narrow or 19 

where productivity on the shelf is especially high. Their range extends from the Kuril Islands south to 20 

Japan and from the Gulf of Alaska to southern California. They exhibit inshore-offshore movements 21 

seasonally in some areas. 22 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 23 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 24 

injury or temporary auditory effects to northern right whale dolphins. There would be only a few limited 25 

instances of behavioral responses. Several instances of behavioral disturbance over a year are unlikely to 26 

have any long-term consequences for individuals.  27 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 28 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 29 
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body and a medium pace of life, northern right whale dolphins have some resilience to missed foraging 1 

opportunities due to acoustic disturbance, except for during lactation. Because they are a nomadic 2 

species, the risk of repeated exposures to individuals is likely similar within the population as animals 3 

move throughout their range. Risk of impacts would also be similar across critical life functions. The 4 

population trend for this stock is unknown, and because of their longer generation times, this 5 

population would require more time to recover if it was further significantly impacted.  6 

A few instances of behavioral disturbance over a year are unlikely to have any long-term consequences 7 

for individuals. Based on the above analysis, long-term consequences for northern right whale dolphins 8 

are unlikely. 9 

Table 2-35: Estimated Effects to Northen Right Whale Dolphin Stocks over a Maximum Year of 10 

Proposed Activities 11 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

10 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.7 Pacific White-Sided Dolphin (Lagenorhynchus acutus) 12 

Pacific white-sided dolphins are in the HF cetacean auditory group and the Odontocete behavioral 13 

group. One stock of Pacific white-sided dolphin is in the Study Area – the North Pacific stock. Model-14 

predicted impacts are presented in Table 2-36. 15 

Pacific white-sided dolphins are mostly pelagic and have a primarily cold temperate distribution across 16 

the North Pacific. In the western North Pacific, this species occurs from Taiwan north to the Commander 17 

and Kuril Islands. They are distributed within continental shelf and slope waters generally within 185 km 18 

of shore, often moving into coastal and inshore waters. No breeding grounds are known for this species, 19 

but their distribution changes seasonally, linked to water temperatures and prey abundance 20 

(Rechsteiner 2012).  21 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 22 

North Pacific stock. There is no predicted risk of auditory injury or temporary auditory effects to Pacific 23 

white-sided dolphins. The vast majority of effects are behavioral responses. Several instances of 24 

behavioral disturbance over a year are unlikely to have any long-term consequences for individuals. 25 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 26 

individuals can be mediated by certain life history traits of a species. As small odontocetes that are 27 

income breeders with a medium pace of life, Pacific white-sided dolphins are likely somewhat resilient 28 

to missed foraging opportunities due to acoustic disturbance but could be vulnerable during lactation. 29 

This nomadic population moves within their range year-round, so the risk of repeated exposures to 30 

individuals within the population is likely similar year-round. However, because of their longer 31 

generation times, this species would require more time to recover if significantly impacted. 32 
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A few instances of behavioral disturbance over a year are unlikely to have any long-term consequences 1 

for individuals. Based on the above analysis, long-term consequences for the North Pacific stock of 2 

Pacific white-sided dolphins are unlikely. 3 

Table 2-36: Estimated Effects to Pacific White-Sided Dolphin Stocks over a Maximum Year of 4 

Proposed Activities 5 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

North Pacific 49 - - * * * 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.8 Pantropical Spotted Dolphin (Stenella attenuata) 6 

Pantropical spotted dolphins are in the HF cetacean auditory group and the Odontocete behavioral 7 

group. Five pantropical spotted dolphin stocks are in the Study Area – the Hawaiian Islands Stock 8 

Complex (including the Maui Nui stock [formerly the 4-Islands stock], the Hawaii Island stock, the Hawaii 9 

Pelagic stock, and the Oahu stock) and a combination of those that are not managed under NMFS, 10 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts 11 

are presented in Table 2-37. Effects were estimated for the Hawaii Pelagic and the Central and Western 12 

Pacific and Eastern Indian Oceans stocks only. 13 

Pantropical spotted dolphins can be found mostly in deep offshore tropical and subtropical waters of 14 

the Pacific and Indian Oceans, but they do approach the coast in some areas like Hawaii and Taiwan. 15 

They are one of the most abundant species of cetaceans in Hawaiian waters.  16 

The Maui Nui stock of pantropical spotted dolphins generally congregate in shallow coastal waters with 17 

depths from 1,500 to 3,500 m. The Hawaii Island stock generally congregate in shallow coastal waters 18 

with depths from 1,500 to 3,500 m. The Hawaii Pelagic stock can be found in tropical offshore waters of 19 

the Hawaiian Islands EEZ, with highest densities near all the islands, but particularly around the Main 20 

Hawaiian Islands. The Oahu stock generally congregate in shallow coastal waters with depths from 1,500 21 

to 3,500 m.  22 

On average, individuals in the Hawaii Pelagic stock would be impacted less than once per year. Without 23 

a population abundance, it is not possible to estimate the annual effects per individual to the Central 24 

and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to 25 

either stock. There is a slight chance—at most once per year—of temporary auditory effects to the 26 

Central and Western Pacific and Eastern Indian Oceans stock population. Temporary auditory effects are 27 

not expected to occur in the Hawaii Pelagic stock. The vast majority of effects to both stocks would be 28 

behavioral responses.  Several instances of behavioral disturbance over a year are unlikely to have any 29 

long-term consequences for individuals. The risk of impacts may be reduced through visual observation 30 

mitigation, especially since Pantropical spotted dolphins tend to travel in large groups.  31 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 32 

individuals can be mediated by certain life history traits of a species. As small odontocete income 33 

breeders with a medium pace of life, Pantropical spotted dolphins are likely somewhat resilient to 34 

missed foraging opportunities due to acoustic disturbance. Because nomadic and offshore populations 35 

of pantropical spotted dolphins like the Hawaii Pelagic stock have a larger range farther from shore, they 36 
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have a lower risk of repeated exposure compared to the other three nearshore residential stocks in the 1 

Hawaii portion of the Study Area. The Oahu stock of pantropical spotted dolphins has the smallest range 2 

out of the three residential stocks. 3 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 4 

individuals. Based on the above analysis, long-term consequences for pantropical spotted dolphins are 5 

unlikely. Based on the above analysis, long-term consequences for the Hawaii Pelagic or Central and 6 

Western Pacific and Eastern Indian Oceans stocks of pantropical spotted dolphins are unlikely. 7 

Table 2-37: Estimated Effects to Pantropical Spotted Dolphin Stocks over a Maximum Year of 8 

Proposed Activities 9 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii Pelagic 233 - - 67,313 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

2,784 1 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.9 Pygmy Killer Whale (Feresa attenuata) 10 

Pygmy killer whales are in the HF cetacean auditory group and the Odontocete behavioral group. Two 11 

pygmy killer whale populations are in the Study Area – the Hawaii stock and a combination of those that 12 

are not managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” 13 

stock. Model-predicted impacts are presented in Table 2-38. 14 

Pygmy killer whales have been sighted in oceanic tropical and subtropical waters of all oceans. The 15 

population in Hawaiian waters shows high site fidelity and is considered to be a resident population. No 16 

data are available to confirm seasonal migration patterns or the locations of breeding or calving 17 

grounds.  18 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 19 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 20 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury for either 21 

stock. There is a slight chance—at most once per year—of temporary auditory effects to the Central and 22 

Western Pacific and Eastern Indian Oceans stock population. Temporary auditory effects are not 23 

expected to occur in the Hawaii stock. The vast majority of effects to both stocks would be behavioral 24 

responses.  Several instances of behavioral disturbance over a year are unlikely to have any long-term 25 

consequences for individuals. 26 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 27 

individuals can be mediated by certain life history traits of a species. Little is known about pygmy killer 28 

whale demographics, but they are income breeders with a small body and medium pace of life, 29 

suggesting they are less resilient to missed foraging opportunities due to acoustic disturbance, especially 30 
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during lactation. Since they have a nomadiB-resident movement ecology, both stocks of pygmy killer 1 

whales move within their range year-round.  2 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 3 

individuals. Based on the above analysis, long-term consequences for the Hawaii or Central and Western 4 

Pacific and Eastern Indian Oceans stocks of pygmy killer whales are unlikely. 5 

Table 2-38: Estimated Effects to Pygmy Killer Whale Stocks over a Maximum Year of Proposed 6 

Activities 7 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 32 - - 10,328 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

317 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.10 Risso’s Dolphin (Grampus griseus) 8 

Risso’s dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. Two 9 

Risso’s dolphin stocks are in the Study Area – the Hawaii stock, and a combination of those that are not 10 

managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 11 

Model-predicted impacts are presented in Table 2-39. 12 

Risso’s dolphins inhabit deep oceanic and continental slope waters from the tropics through the 13 

temperate regions, predominantly around steep shelf-edge habitats. Dolphins have exhibited seasonal 14 

migrations in Japan; however, seasonal variations in movements have not been studied elsewhere. The 15 

Hawaii stock of Risso’s dolphins have the highest densities offshore of the Hawaiian Islands in waters 16 

approximately 2,500 m to 4,500 m depth, and mid-range densities farther offshore. Dolphins have been 17 

known to calve year-round, but peak timing differs by habitat. 18 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 19 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 20 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either 21 

stock. The risk of any temporary auditory effect is low (less than one) in any year for the Central and 22 

Western Pacific and Eastern Indian Oceans stock. There are no predicted temporary auditory effects for 23 

the Hawaii stock. The vast majority of effects would be from behavioral responses.  Several instances of 24 

behavioral disturbance over a year are unlikely to have any long-term consequences for individuals. 25 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 26 

individuals can be mediated by certain life history traits of a species. As income breeders with a small-27 

medium body and a medium pace of life, Risso’s dolphins are moderately resilient to foraging disruption 28 

due to acoustic disturbance, except for during lactation. Because both stocks in the Study Area are 29 

nomadic, the risk of repeated exposures to individuals is likely similar within the population as animals 30 
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move throughout their range. Risk of impacts would also be similar across seasons and critical life 1 

functions. Both stocks have unknown population trends. Due to this species’ longer generation times, 2 

this population would require more time to recover if significantly impacted. 3 

Several instances of predicted behavioral responses or temporary auditory effects are unlikely to result 4 

in any long-term on individuals. Based on the above analysis, long-term consequences for the Hawaii 5 

stock and Central and Western Pacific and Eastern Indian Oceans stock of Risso’s dolphins are unlikely. 6 

Table 2-39: Estimated Effects to Risso’s Dolphin Stocks over a Maximum Year of Proposed 7 

Activities 8 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 38 - - 6,979 0.01 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1,574 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.11 Rough-Toothed Dolphin (Steno bredanensis) 9 

Rough-toothed dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. 10 

Two rough-toothed dolphin stocks are in the Study Area – the Hawaii stock and a combination of those 11 

that are not managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian 12 

Oceans” stock. Model-predicted impacts are presented in Table 2-40. 13 

Rough-toothed dolphins occur in oceanic tropical and warm-temperate waters around the world. These 14 

dolphins are found in deep, offshore waters that lack major upwelling. In the western Pacific, they 15 

inhabit waters from central Japan to northern Australia. Rough-toothed dolphins are also found in the 16 

Indian Ocean, from the southern tip of Africa across to Australia. Seasonal movements and breeding 17 

areas for this species have not been confirmed; however, high site-fidelity is hypothesized. For example, 18 

in Hawaii they have been documented to have limited movement between islands (Baird et al. 2008). 19 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 20 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 21 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either 22 

stock. There is a slight chance—at most once per year—of temporary auditory effects to the Central and 23 

Western Pacific and Eastern Indian Oceans stock population. Temporary auditory effects are not 24 

expected to occur in the Hawaii stock. The vast majority of effects to both stocks would be from 25 

behavioral responses.  Several instances of behavioral disturbance over a year are unlikely to have any 26 

long-term consequences for individuals. 27 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 28 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 29 

body and a medium pace of life, rough-toothed dolphins have some resilience to missed foraging 30 
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opportunities due to acoustic disturbance, except for during lactation. Because the Hawaii stock is 1 

nomadic, the risk of repeated exposures to individuals is likely similar within the population as animals 2 

move throughout their range. Risk of impacts would also be similar across seasons and critical life 3 

functions. The population trend for both of these stocks is unknown, and because of their longer 4 

generation times, these populations would require more time to recover if it was further significantly 5 

impacted.  6 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 7 

individuals. Based on the above analysis, long-term consequences for the Hawaii or Central and Western 8 

Pacific and Eastern Indian Oceans stocks of rough-toothed dolphins are unlikely. 9 

Table 2-40: Estimated Effects to Rough-toothed Dolphin Stocks over a Maximum Year of 10 

Proposed Activities 11 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 299 - - 83,915 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

508 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.12 Short-Finned Pilot Whale (Globicephala macrorhynchus) 12 

Short-finned pilot whales are in the HF cetacean auditory group and the Odontocete behavioral group. 13 

Two short-finned pilot whale stocks are in the Study Area – the Hawaii stock and a combination of those 14 

that are not managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian 15 

Oceans” stock. Model-predicted impacts to the Hawaii and Central and Western Pacific and Eastern 16 

Indian Oceans stocks are presented in Table 2-41. 17 

Short-finned pilot whales occur from nearshore to pelagic and tropical to warm-temperate waters of the 18 

Pacific and Indian Oceans. Short-finned pilot whales are considered nomadic, although resident 19 

populations are known to occur in the Hawaiian Islands (Olson 2018). This is a nomadic species which 20 

follows the movements of their prey (e.g., squid) rather than a migration path. Short-finned pilot whales 21 

are found close to shore near oceanic islands like Hawaii, where the shelf is narrow and deeper waters 22 

are found nearby.   23 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 24 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 25 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either 26 

stock population. There are only a few temporary auditory effects to the Central and Western Pacific 27 

and Eastern Indian Oceans stock and no temporary auditory impacts to the Hawaii stock. The vast 28 

majority of effects to both stocks are behavioral responses.  Several instances of behavioral disturbance 29 

over a year are unlikely to have any long-term consequences for individuals. The risk of effects may be 30 
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reduced through visual observation mitigation, especially since short-finned pilot whales tend to travel 1 

in large groups up to 50 individuals. 2 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 3 

individuals can be mediated by certain life history traits of a species. Short-finned pilot whales are 4 

medium-sized, income breeding odontocetes with a slow pace of life, making them somewhat resilient 5 

to missed foraging opportunities due to acoustic disturbance, except for during lactation. Both 6 

populations are nomadic and move within their range year-round. Therefore, the risk of repeated 7 

exposures to individuals is likely similar within the population. However, because of their longer 8 

generation times, this population would require more time to recover if significantly impacted.   9 

Several instances of predicted behavioral responses or temporary auditory effects are unlikely to result 10 

in any long-term on individuals. Based on the above analysis, long-term consequences for the Hawaii 11 

stock and Central and Western Pacific and Eastern Indian Oceans stock of short-finned pilot whales 12 

dolphins are unlikely. 13 

Table 2-41: Estimated Effects to Short-finned Pilot Whale Stocks over a Maximum Year of 14 

Proposed Activities 15 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 76 - - 19,242 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1,081 2 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.13 Sperm Whale (Physeter macrocephalus)* 16 

Sperm whales are in the HF cetacean auditory group and the Odontocete behavioral group. Three stocks 17 

are in the Study Area – the Hawaii stock, the North Pacific stock and a combination of those that are not 18 

managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 19 

Sperm whales are listed as endangered throughout their range with no designated DPSs. Model-20 

predicted impacts are presented in Table 2-42.  21 

With a large global distribution, sperm whales are primarily found in deep (greater than 1,000 m) polar, 22 

temperate, and tropical waters of the world’s oceans, as well as in semi-enclosed waters (e.g., Sea of 23 

Japan). They generally have higher abundances in deep water and areas of high productivity. Their 24 

migration patterns are not well understood. Some whales show seasonal north-south migrations, while 25 

others, particularly whales in warm equatorial waters, show no clear seasonal migration pattern 26 

(Whitehead 2018). The Hawaii stock is more residential and occur in Hawaiian waters year-round. 27 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 28 

population abundance, it is not possible to estimate the annual effects per individual to the North Pacific 29 

or Central and Western Pacific and Eastern Indian Oceans stocks. There is no predicted risk of auditory 30 

injury for any of the stocks. While there is a chance of temporary auditory effects to the North Pacific 31 
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stock, the likelihood of occurrence is less than once per year. Additionally, there would be some impacts 1 

to behavioral responses across all stocks. Several instances of behavioral disturbance over a year are 2 

unlikely to have any long-term consequences for individuals.  3 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 4 

individuals can be mediated by certain life history traits of a species. As large odontocetes with a slow 5 

pace of life, sperm whales are likely more resilient to missed foraging opportunities due to acoustic 6 

disturbance than smaller odontocetes. Still, sperm whales are income breeders and may be more 7 

susceptible to impacts due to lost foraging opportunities during reproduction, especially if they occur 8 

during lactation (Farmer et al. 2018). Sperm whales are somewhat migratory, but their movement 9 

ecology is demographically dependent. Nursery groups of females, calves and non-adult males are more 10 

residential, staying near warm equatorial breeding grounds throughout the year. Groups of adult males 11 

are more migratory, traveling from warm waters in the summer to feeding grounds as far north as the 12 

Arctic. Migratory whales may be less susceptible to repeated impacts than residential whales. Because 13 

of their longer generation times, this population would require more time to recover if significantly 14 

impacted. In addition, these stocks of sperm whales are endangered with unknown population trends, 15 

although it is possible that sperm whales in the North Pacific stock have a stable population.  16 

The limited instances of predicted behavioral and temporary auditory impacts are unlikely to result in 17 

any long-term impacts to individuals. Long-term consequences to any of the sperm whale stocks are 18 

unlikely.  19 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 20 

affect, sperm whales. 21 

Table 2-42: Estimated Effects to Sperm Whale Stocks over a Maximum Year of Proposed 22 

Activities 23 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 15 - - 5,707 0.00 0.00 

North Pacific 224 (1) - * * * 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

37 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.2.14 Spinner Dolphin (Stenella longirostris) 24 

Spinner dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. Five 25 
spinner dolphin stocks are in the Study Area – the Hawaiian Islands Stock Complex (including the Kauai 26 
and Niihau stock, the Hawaii Island stock, the Hawaii Pelagic stock, and the Oahu/4-Islands stock) and a 27 
combination of those that are not managed under NMFS, classified as a “Central and Western Pacific 28 
and Eastern Indian Oceans” stock. Model-predicted impacts are presented in   29 



PAC SURTASS LFA Acoustic Analysis Report  June 2025 

B-71 

Table 2-43. Effects were estimated for the Hawaii Pelagic and Central and Western Pacific and Eastern 1 

Indian Oceans stocks only. 2 

Spinner dolphins are pantropical, occurring in tropical and subtropical oceanic waters. Spinner dolphins 3 

are found in coastal regions of Hawaii, the eastern Pacific, Indian Ocean, and off Southeast Asia, usually 4 

resting in the shallow waters of bays of oceanic islands and atolls. The distribution of the Hawaii Island 5 

stock of spinner dolphins extends from the coast of Hawaii out to 10 nm from shore. Spinner dolphins in 6 

Hawaii have a higher abundance along the leeward coasts of all the major islands and around several of 7 

the atolls northwest of the main Hawaiian Islands in water shallower than 4,000 m in depth. The Hawaii 8 

Pelagic stock of spinner dolphins is often found in waters with a shallow thermocline (rapid temperature 9 

difference with depth) which concentrates open sea organisms in and above it, which spinner dolphins 10 

feed on. The Kauai and Niihau stock of spinner dolphins generally congregate in shallow coastal waters 11 

with depths from 50 to 4,000 m. The waters off Kauai are particularly popular for spinner dolphins. The 12 

Oahu/ 4-Islands stock of spinner dolphins generally congregates in shallow coastal waters with depths 13 

from 50 to 4,000 m. 14 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 15 

Hawaii Pelagic or Central and Western Pacific and Eastern Indian Oceans stocks. There is no predicted 16 

risk of auditory injury to either stock. There is a slight chance—at most once per year—of temporary 17 

auditory effects to either stock. The vast majority of effects to both stocks would be behavioral 18 

responses.  Several instances of behavioral disturbance over a year are unlikely to have any long-term 19 

consequences for individuals. The risk of effects may be reduced through visual observation mitigation, 20 

as spinner dolphins have relatively higher sightability.  21 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 22 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 23 

body and a fast pace of life, spinner dolphins are less resilient to missed foraging opportunities due to 24 

acoustic disturbance, especially during lactation. Because this stock is nomadic, the risk of repeated 25 

exposures to individuals is likely similar within the population as animals move throughout their range. 26 

Risk of impacts would also be similar across seasons and critical life functions. The population trend for 27 

all stocks of spinner dolphins in the Study Area are unknown. Although reproduction in populations with 28 

a fast pace of life are more sensitive to foraging disruption, these populations are quick to recover. 29 

A few instances of predicted behavioral responses over a year are unlikely to have any long-term 30 

consequences for individuals. Based on the above analysis, long-term consequences for the Hawaii 31 

Pelagic stock and the Central and Western Pacific and Eastern Indian Oceans stock of spinner dolphins 32 

are unlikely. 33 

  34 



PAC SURTASS LFA Acoustic Analysis Report  June 2025 

B-72 

Table 2-43: Estimated Effects to Spinner Dolphin Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii Pelagic 14 (1) - * * * 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

275 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.15 Stejneger’s Beaked Whale (Mesoplodon stejnegeri) 3 

Stejneger’s beaked whales are in the HF cetacean auditory group and the Sensitive behavioral group. 4 

Only one stock exists in the Study Area –a combination of those that are not managed under NMFS, 5 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts 6 

are presented in Table 2-44. Stejneger’s beaked whale are a part of the Mesoplodon genus. Most 7 

Mesoplodon spp. are not well known due to difficulty in identifying individual species at-sea; therefore, 8 

most information presented about their behavior has been documented to genus level only. 9 

Most Mesoplodon species have a wide distribution and are not residential to any location within the 10 

Study Area. Mesoplodon beaked whales are distributed in all of the world’s oceans in deep (greater than 11 

200 m) pelagic waters and are occasionally sighted in waters over the continental shelf. In the North 12 

Pacific Ocean, Stejneger’s beaked whales occur in temperate to subarctic waters and are more common 13 

closer to Alaska than other parts of the Study Area. 14 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 15 

Central and Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory 16 

injury or temporary auditory effects to Stejneger’s beaked whales. Most impacts are behavioral 17 

responses because beaked whales are in the Sensitive behavioral group and are likely to avoid noise 18 

sources.  19 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 20 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 21 

a medium pace of life, Stejneger’s beaked whales are likely moderately resilient to missed foraging 22 

opportunities due to acoustic disturbance. While beaked whales are mixed breeders (i.e., behaviorally 23 

income breeders), they demonstrate capital breeding strategies during gestation and lactation (Keen et 24 

al. 2021), so they may be more vulnerable to prolonged loss of foraging opportunities during gestation. 25 

Because Mesoplodont beaked whales have a nomadic movement ecology, the risk of repeated impacts 26 

on individuals is likely similar within the population as animals move throughout their range. 27 

Several instances of predicted behavioral impacts are unlikely to result in any long-term impacts on 28 

individuals. Based on the above analysis, long-term consequences for Stejneger’s beaked whales are 29 

unlikely. 30 
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Table 2-44: Estimated Effects to Stejneger’s Beaked Whale Stocks over a Maximum Year of 1 

Proposed Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

37,258 - - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.2.16 Striped Dolphin (Stenella coeruleoalba) 3 

Striped dolphins are in the HF cetacean auditory group and the Odontocete behavioral group. Two 4 

striped dolphin stocks are in the Study Area – the Hawaii stock and a combination of those that are not 5 

managed under NMFS, classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. 6 

Model-predicted impacts are presented in Table 2-45.  7 

Striped dolphins may be found in coastal waters in areas with very narrow continental shelves or where 8 

deep waters are found close to shore. They are common in tropical and warm-temperate oceanic waters 9 

of the Pacific and Indian Oceans, as well as adjacent seas. In the Hawaiian Islands, they regularly occur in 10 

the warm tropical waters. The Hawaii stock of striped dolphins is present year-round in waters primarily 11 

seaward of the 1,000-m depth contour, but they are occasionally sighted closer to shore, from a depth 12 

range of 100 to 1,000 m. In the western North Pacific Ocean, striped dolphins rarely occur in the Sea of 13 

Japan, East China Sea, Yellow Sea, and Okhotsk Sea.  14 

On average, individuals in the Hawaii stock would be impacted less than once per year. Without a 15 

population abundance, it is not possible to estimate the annual effects per individual to the Central and 16 

Western Pacific and Eastern Indian Oceans stock. There is no predicted risk of auditory injury to either 17 

stock. There would be only a few temporary auditory effects to either stock. The vast majority of effects 18 

would be behavioral responses.  Several instances of behavioral disturbance over a year are unlikely to 19 

have any long-term consequences for individuals. The risk of effects may be reduced through visual 20 

observation mitigation, especially since striped dolphins tend to travel in large groups. 21 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 22 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 23 

body and medium pace of life, striped dolphins are somewhat resilient to missed foraging opportunities 24 

due to acoustic disturbance, except for during lactation. Striped dolphins are nomadic, so the risk of 25 

repeated exposures to individuals is likely similar within the population as animals move throughout 26 

their range year-round. Both stocks of striped dolphins have unknown population trends. Because of 27 

their longer generation times, this population would require more time to recover if significantly 28 

impacted.  29 

Several instances of predicted behavioral responses or temporary auditory effects are unlikely to result 30 

in any long-term impacts on individuals. Based on the above analysis, long-term consequences for the 31 

Hawaii Pelagic stock and Central and Western Pacific and Eastern Indian Oceans stock of striped 32 

dolphins are unlikely. 33 
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Table 2-45: Estimated Effects to Striped Dolphin Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii  199 (1) - 64,343 0.00 0.00 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

4,325 2 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.3 IMPACTS ON PINNIPEDS 3 

The pinnipeds analyzed below are either in the Phocid Carnivores in Water (PCW) or the Otariids and 4 

other non-phocid marine carnivores in Water (OCW) auditory groups. The updated PCW criteria reflect 5 

greater susceptibility to auditory effects at low and mid-frequencies than previously analyzed. The 6 

updated OCW criteria reflects substantially greater susceptibility to auditory effects across their hearing 7 

range compared to previous analyses. For sonar exposures, the updated Pinniped in-water behavioral 8 

response function indicates greater sensitivity to behavioral disturbance compared to the prior analysis. 9 

As described in Section 2.2.2 (Quantifying Impacts on Hearing), the methods to model avoidance of 10 

sonars have been revised to base a species’ probability of an avoidance responses on the behavioral 11 

response function. In addition, the cut-off conditions for predicting significant behavioral responses 12 

have been revised as shown in Section 2.2.3 (Quantifying Behavioral Responses to Sonars). These factors 13 

interact in complex ways that make comparing the results of this analysis to prior analyses challenging. 14 

Overall impacts due to sonar have increased for pinnipeds compared to the prior analysis, which is 15 

primarily due to the changes in auditory and behavioral criteria mentioned above, and changes to 16 

species densities (see the Density TR). 17 

2.4.3.1 Bearded Seal (Erignathus barbatus)* 18 

Bearded seals are in the PCW hearing group and the pinniped behavioral group. Only one stock exists in 19 

the Study Area – the Beringia stock. The Beringia DPS is ESA-listed as threatened. Model-predicted 20 

impacts are presented in Table 2-46. While this DPS predominantly occurs outside of the Study Area, 21 

there have been sightings of vagrant individuals within the Study Area. 22 

Bearded seals have a discontinuous circumpolar distribution, ranging from the Arctic, to as far south as 23 

the subarctic areas of Hokkaido in the Western Pacific. They inhabit shallow continental shelf waters 24 

that are restricted to seasonal sea ice. In addition to sea ice, their seasonal distribution is limited by 25 

distribution of benthic prey. Bearded seals are not considered migratory; however, they do follow the 26 

advance and retreat of sea ice formation. Therefore, when present within the Study Area, they are 27 

predominantly found further south of the Arctic circle, away from sea ice and in the colder season. No 28 

effects to bearded seals are expected in the warm season. 29 

Without a population abundance, it is not possible to estimate the annual effects per individual for 30 

bearded seals. There are no auditory injuries or temporary auditory effects predicted for this stock. Less 31 
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than one behavioral response is predicted throughout the year.  Single instances of behavioral 1 

disturbance over a year are unlikely to have any long-term consequences for individuals.  2 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 3 

individuals can be mediated by certain life history traits of a species. Bearded seals are small capital 4 

breeders, but pinnipeds have a relatively lower energy requirement for their body size, which may 5 

moderate any impact due to foraging disruption. Population trends for bearded seals are unknown. 6 

Their fast pace of life means that bearded seals would require less time to recover if significantly 7 

impacted.  8 

A few behavioral disturbances over a year are unlikely to have any long-term consequences for 9 

individuals. Based on the above analysis, long-term consequences for the Beringia stock of bearded seals 10 

are unlikely. 11 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 12 

affect, bearded seals. 13 

Table 2-46: Estimated Effects to Bearded Seal Stocks over a Maximum Year of Proposed 14 

Activities 15 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Beringia (1) - - 301,836 0.00 0.00 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.3.2 Harbor Seal (Phoca vitulina) 16 

Harbor seals are in the PCW hearing group and Pinniped behavioral group. The only stock of harbor seals 17 

in the Study Area is the California stock. Model-predicted impacts to the California stock are presented 18 

in Table 2-47. 19 

The California stock of harbor seals occupy bays, estuaries, and inlets and prefer waters near haul out 20 

locations. They are found in temperate and polar regions in the Northern Hemisphere. Within the Study 21 

Area, seals are found from the Aleutian Islands across to the Commander Islands, Russia, down south to 22 

Kamchtaka through the Kuril Islands to Hokkaido, Japan. Harbor seals are considered non-migratory, 23 

although tagging evidence suggests they can travel far outside of their natal ranges for seasonally 24 

available food sources or to give birth. They are highly gregarious at haul out sites, with daily haul outs, 25 

based on tidal cycles. 26 

On average, individuals in this stock would be impacted less than once per year. There are no auditory 27 

injuries or temporary auditory effects predicted for this stock. At most, a single behavioral impact is 28 

predicted throughout the year. Single instances of behavioral disturbance over a year are unlikely to 29 

have any long-term consequences for individuals.  30 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 31 

individuals can be mediated by certain life history traits of a species. Harbor seals have a fast pace of 32 

life, but pinnipeds have a relatively lower energy requirement for their body size, which may moderate 33 

any impact due to foraging disruption. The California stock of harbor seals is mostly residential, so the 34 
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risk of repeated effects is unlikely as individuals within the population that inhabit Port Hueneme and 1 

San Nicholas Island are outside the Study Area. Their fast pace of life and increasing population trend 2 

means that this population would require less time to recover if significantly impacted.  3 

A few instances of behavioral disturbance over a year are unlikely to have any long-term consequences 4 

for individuals. Based on the above analysis, long-term consequences for the California stock of harbor 5 

seals are unlikely. 6 

Table 2-47: Estimated Effects to Harbor Seal Stocks over a Maximum Year of Proposed 7 

Activities 8 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

California (1) - - 30,968 0.00 0.00 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.3.3 Hawaiian Monk Seal (Neomonachus schauinslandi)* 9 

Hawaiian monk seals are in the PCW hearing group and Pinniped behavioral group. Model-predicted 10 

impacts are presented in Table 2-48. The only stock of Hawaiian monk seals in the Study Area is the 11 

Hawaiian stock which is endangered throughout its range. Although Hawaiian monk seals are analyzed 12 

using the same criteria and thresholds as other pinnipeds, the best available scientific information 13 

suggests that their hearing is less sensitive than other pinnipeds (Ruscher et al. 2021; Sills et al. 2021). 14 

Therefore, the quantitative analysis presented below is likely to be conservative. 15 

Hawaiian monk seals are residents of the main Hawaiian Islands and Northwest Hawaiian Islands where 16 

they breed, but sightings have been reported south of the Hawaiian island chain. They mostly inhabit 17 

nearshore or shallow waters but have been observed traveling between islands, atolls, and submerged 18 

reefs, and even on occasion making pelagic foraging trips. Hawaiian monk seals are generally solitary, 19 

and while some individuals adhere to a single island, others regularly travel between islands within their 20 

range year-round.  21 

On average, individuals in the Hawaii stock would be impacted less than once per year. The potential for 22 

repeated effects to individuals is almost nonexistent. There are no auditory injuries or temporary 23 

auditory effects predicted for this stock. Only a single behavioral response is predicted throughout the 24 

year. Single instances of behavioral disturbance over a year are unlikely to have any long-term 25 

consequences for individuals. 26 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 27 

individuals can be mediated by certain life history traits of a species. Hawaiian monk seals have a fast 28 

pace of life and capital breeding strategy which makes them more resilient to short-term foraging 29 

disruptions. Their primary habitat in the Northwestern Hawaiian Islands is within the Hawaii region, and 30 

their main Hawaiian Islands habitat is within Hawaii. Because Hawaiian monk seals are residential, and 31 

the population is located entirely within the Hawaii region, the risk of repeated exposure is higher for 32 

this species compared to other pinnipeds with nomadic or migratory movement ecology.  33 
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Although Hawaiian monk seals are endangered, they have a stable and possibly increasing population 1 

trend. One to a few instances of behavioral disturbance over a year are unlikely to have any long-term 2 

consequences for individuals. Based on the above analysis, long-term consequences for the Hawaiian 3 

stock of Hawaiian monk seals are unlikely. 4 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 5 

affect, Hawaiian monk seals. 6 

Table 2-48: Estimated Effects to Hawaiian Monk Seal Stocks over a Maximum Year of 7 

Proposed Activities 8 

Stock BEH TTS AINJ Population 
Abundance1 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Hawaii 1 - - 1,564 0.00 0.00 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Pacific Ocean Stock Assessment Reports (Caretta et al. 2024), where available. 

2.4.3.4 Northern Fur Seal (Callorhinus ursinus) 9 

Only one stock exists in the Study Area –a combination of those that are not managed under NMFS, 10 

classified as a “Central and Western Pacific and Eastern Indian Oceans” stock. Fur seals are in the OCW 11 

hearing group and the Pinniped behavioral group. Model-predicted impacts to the Central and Western 12 

Pacific and Eastern Indian Oceans stock are presented in Table 2-49. 13 

Northern fur seals are found primarily over the edge of the continental shelf and slope in the north 14 

Pacific. They are widely distributed from about 35 °N northward to the Bering Sea, including the Sea of 15 

Okhotsk and the Sea of Japan. Adults come ashore for about 40 days during the breeding season and 16 

remain on land during most of that period. In late fall, seals leave their rookeries and migrate southward 17 

to foraging areas for the winter. Therefore, they are predominantly found further south, away from sea 18 

ice and within the Study Area in the colder season. No effects to northern fur seals are expected in the 19 

warm season. 20 

Without a population abundance, it is not possible to estimate the annual effects per individual to the 21 

Central and Western Pacific and Eastern Indian Oceans stock. There are no auditory injuries or 22 

temporary auditory effects predicted for this stock. The majority of impacts are multiple behavioral 23 

disturbances throughout the year. 24 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 25 

individuals can be mediated by certain life history traits of a species. Northern fur seals have a fast pace 26 

of life, but pinnipeds have a relatively lower energy requirement for their body size, which may 27 

moderate any impact due to foraging disruption. The Central and Western Pacific and Eastern Indian 28 

Oceans stock of northern fur seals is considered migratory, so the risk of repeated impacts on individuals 29 

is lower. Although the Central and Western Pacific and Eastern Indian Oceans stock is declining, they are 30 

migratory and therefore less susceptible to repeated impacts as they travel seasonally through their 31 

range. Northern fur seals have shorter generation times, so this stock would require less time to recover 32 

if significantly impacted.  33 
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A few instances of disturbance over a year are unlikely to have any long-term consequences for 1 

individuals. Based on the above analysis, long-term consequences for the Central and Western Pacific 2 

and Eastern Indian Oceans stock of Northern fur seals are unlikely.  3 

Table 2-49: Estimated Effects to Northern Fur Seal Stocks over a Maximum Year of Proposed 4 

Activities 5 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

1,296 0 - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.3.5 Ribbon Seal (Histriophoca fasciata) 6 

Ribbon seals are in the PCW hearing group and the pinniped behavioral group. Only one stock exists in 7 

the Study Area – a combination of those that are not managed under NMFS, classified as a “Central and 8 

Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are presented in Table 2-50. 9 

Ribbon seals are a pagophilic (ice-dependent) species with a distribution limited to the northernmost 10 

Pacific Ocean and Arctic Ocean including the Chukchi Sea, with predominant occurrences in the Bering 11 

Sea and Sea of Okhotsk. They are associated with the southern edge of the pack ice from winter through 12 

early summer, where they pup and molt on the ice. During the summer months, they tend to be more 13 

pelagic, encompassing a broader distributional range less associated with the sea ice. 14 

Without a population abundance, it is not possible to estimate the annual effects per individual for 15 

ribbon seals. The risk of auditory injury is very low, with only less than one instance per year predicted. 16 

Most impacts to ribbon seals are temporary auditory effects and behavioral responses. Although these 17 

effects occur frequently throughout the year, they are only temporary disturbances, therefore, these 18 

instances are unlikely to have any long-term consequences for individuals. 19 

The risk of repeated impacts to individuals and consequences to populations from disturbances of 20 

individuals can be mediated by certain life history traits of a species. Ribbon seals have a fast pace of 21 

life, but pinnipeds have a relatively lower energy requirement for their body size, which may moderate 22 

any impact due to foraging disruption. The Central and Western Pacific and Eastern Indian Oceans stock 23 

of ribbon seals is considered semi-resident and nomadic, so the risk of repeated impacts on individuals is 24 

lower. Although the Central and Western Pacific and Eastern Indian Oceans stock is declining, they are 25 

migratory and therefore less susceptible to repeated impacts as they travel seasonally through their 26 

range. Ribbon seals have shorter generation times, so this stock would require less time to recover if 27 

significantly impacted.  28 

A large amount of temporary auditory effects and behavioral responses over a year, while likely to have 29 

short-term impacts to individuals, are unlikely to have any long-term consequences. Based on the above 30 

analysis, long-term consequences for ribbon seals are unlikely. 31 

  32 
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Table 2-50: Estimated Effects to Ribbon Seal Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

3,376 34,279 (1) * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.3.6 Ringed Seal (Phoca [pusa] hispida)* 3 

Ringed seals are in the PCW hearing group and the pinniped behavioral group. The Arctic subspecies (P. 4 

h. hispida), which includes seals in the Arctic and Bering Seas, and the Okhotsk subspecies (P. h. 5 

ochotensis), which includes seals in the Sea of Okhotsk and the northern Sea of Japan, both border the 6 

Study Area and are listed as threatened under the ESA. While both subspecies occur outside of the 7 

Study Area, there have been sightings of vagrant individuals from these subspecies within the Study 8 

Area. For analysis purposes, these were combined into one stock, not managed under NMFS, classified 9 

as a “Central and Western Pacific and Eastern Indian Oceans” stock. Model-predicted impacts are 10 

presented in Table 2-51. 11 

Ringed seals have a continuous, circumpolar Arctic distribution that continues into the straits, Hudson 12 

Bay, and the Bering Sea. Isolated populations also exist outside the Arctic. Their distributions strongly 13 

correlate with pack and shore-fast ice, depending on the season and time of year. Therefore, when 14 

present within the Study Area, they are predominantly found further south of the Arctic circle, away 15 

from sea ice and in the colder season. No effects to ringed seals are expected in the warm season. 16 

Without a population abundance, it is not possible to estimate the annual effects per individual for 17 

ringed seals. There are no auditory injuries predicted for this stock. There is less than a single temporary 18 

auditory effect predicted throughout the year and minimal behavioral responses are predicted. These 19 

instances of behavioral disturbance over a year are unlikely to have any long-term consequences for 20 

individuals.  21 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 22 

individuals can be mediated by certain life history traits of a species. Ringed seals are small capital 23 

breeders, but pinnipeds have a relatively lower energy requirement for their body size, which may 24 

moderate any impact due to foraging disruption. Population trends for ringed seals are unknown, but 25 

likely stable. Their fast pace of life means that ringed seals would require less time to recover if 26 

significantly impacted.  27 

A few instances of behavioral disturbance and limited temporary auditory effects over a year are 28 

unlikely to have any long-term consequences for individuals. Based on the above analysis, long-term 29 

consequences for ringed seals are unlikely. 30 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 31 

affect, ringed seals. 32 
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Table 2-51: Estimated Effects to Ringed Seal Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Central and 
Western 
Pacific and 
Eastern Indian 
Oceans ᴺˢᵈ 

24 (1) - * * * 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.3.7 Spotted Seal (Phoca largha)* 3 

Spotted seals are in the PCW hearing group and the pinniped behavioral group. Only one stock exists in 4 

the Study Area – the Alaska Bering Stock, which encompasses the Southern DPS. The southern DPS is a 5 

foreign ESA-listed species that is threatened throughout its range. Model-predicted impacts are 6 

presented in Table 2-52. 7 

Spotted seals occur in cold temperate and polar waters of the North Pacific and Arctic Oceans, including 8 

the Yellow Sea, East China Sea, Sea of Japan, Sea of Okhotsk, Bering Sea, and Chukchi Sea. They are 9 

found either in the open ocean or in pack-ice habitats throughout the year, including the ice over 10 

continental shelves during the winter and spring. They haul out on sea ice, but they also come ashore on 11 

land during the ice-free seasons of the year. Their range contracts and expands in correlation to ice 12 

cover, with their distribution being the most concentrated during colder, winter months. 13 

Without a population abundance, it is not possible to estimate the annual effects per individual for 14 

spotted seals. There are no auditory injuries predicted for this stock. There is less than a single 15 

temporary auditory effect predicted throughout the year. The majority of impacts would be from 16 

behavioral responses. These instances of behavioral disturbance over a year are unlikely to have any 17 

long-term consequences for individuals.  18 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 19 

individuals can be mediated by certain life history traits of a species. Spotted seals are small capital 20 

breeders, but pinnipeds have a relatively lower energy requirement for their body size, which may 21 

moderate any impact due to foraging disruption. Population trends for spotted seals are unknown. Their 22 

fast pace of life means that spotted seals would require less time to recover if significantly impacted.  23 

A few instances of behavioral disturbance and limited temporary auditory effects over a year are 24 

unlikely to have any long-term consequences for individuals. Based on the above analysis, long-term 25 

consequences for spotted seals are unlikely. 26 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 27 

affect, spotted seals. 28 

  29 
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Table 2-52: Estimated Effects to Spotted Seal Stocks over a Maximum Year of Proposed 1 

Activities 2 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Southern DPS 70 (1) - * * * 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 

2.4.3.8 Steller Sea Lion (Eumetopias jubatus)* 3 

Steller sea lions are in the OCW hearing group and the Pinniped behavioral group. Only one stock exists 4 

in the Study Area – the Western DPS. The Western DPS is ESA-listed as endangered throughout its range. 5 

Model-predicted impacts are presented in Table 2-53. 6 

Steller sea lions are found in temperate and suB-polar waters. They are widely distributed throughout 7 

the North Pacific Ocean, ranging from central California, up and across the southern Bering Sea, down to 8 

Japan and Korea, including the Sea of Japan and Sea of Okhotsk. They occur in coastal to outer 9 

continental shelf waters and cross deep oceanic waters in parts of their range. They can make long-10 

distance movements, but they are generally considered non-migratory. However, some individuals, 11 

particularly females, have exhibited migratory behaviors 12 

On average, individuals in the Western DPS would be impacted less than once per year. There are no 13 

auditory injuries or non-auditory injuries predicted for the stock. There is less than a single behavioral 14 

response predicted throughout the year. One instance of behavioral disturbance over a year is unlikely 15 

to have any long-term consequences for individuals. 16 

The risk of repeated impacts on individuals and consequences to populations from disturbances of 17 

individuals can be mediated by certain life history traits of a species. Steller sea lions are small capital 18 

breeders, but pinnipeds have a relatively lower energy requirement for their body size, which may 19 

moderate any impact due to foraging disruption. Population trends for spotted seals are unknown. Their 20 

fast pace of life means that Steller sea lions would require less time to recover if significantly impacted.  21 

A single behavioral disturbance over a year is unlikely to have any long-term consequences for 22 

individuals. Based on the above analysis, long-term consequences for Steller sea lions are unlikely. 23 

The use of SURTASS LFA sound source during training activities may affect, and are likely to adversely 24 

affect, Steller sea lions. 25 

Table 2-53: Estimated Effects to Steller Sea Lion Stocks over a Maximum Year of Proposed 26 

Activities 27 

Stock BEH TTS AINJ Population 
Abundance 

Annual Effects 
per Individual 

Annual Injurious 
Effects per 
Individual 

Western DPS (1) - - 49,837 0.00 0.00 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
For BEH, TTS, AINJ annual estimated effects: A dash (-) indicates a (true zero). 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
1 Population abundance values come from most recent NMFS Alaska Ocean Stock Assessment Reports (Young et al. 2024), where available. 
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2.4.4 IMPACT SUMMARY TABLES 1 

The tables in in this section show impacts to all stocks under the preferred alternative for the following: 2 

• Maximum annual and seven-year total impacts due to sonar use during SURTASS LFA sonar training 3 

activities. Stocks for which no take is requested are not shown. The maximum annual impacts per 4 

stock are the same values presented in each species impact assessment above. See Table 2-54 and 5 

Table 2-55. 6 

• A description of the methods used to calculate the estimated effects to marine mammal stocks over 7 

seven years of SURTASS LFA training is available in Section 2.4 (Species Impact Assessments).  8 

Table 2-54: Estimated Effects to Marine Mammal Stocks from SURTASS LFA Sonar over One 9 

Year of Maximum Navy Training 10 

Species Stock or Population BEH TTS AINJ 
ESA-Listed 

Blue whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1 1,061 3 

Central North Pacific (1) 12 - 

Fin whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 2 5,736 32 

Hawai'i 0 16 - 
Humpback whale Western North Pacific stock and DPS 5 1,128 4 

North Pacific right whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 0 325 2 

Sei whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 5 2,016 9 

Hawai'i (1) 4 1 
False killer whale Main Hawaiian Islands Insular (1) - - 

Sperm whale 

Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 37 - - 

North Pacific 224 (1) - 
Hawai'i 15 - - 

Hawaiian monk seal Hawai'i 1 - - 

Ringed seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 24 (1) - 

Steller sea lion Western (1) - - 
Non ESA-Listed 

Antarctic minke whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 4 44 - 

Bryde's whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 17 799 1 

Hawai'i 1 6 - 

Humpback whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ (1) 2 - 

CNP stock and HI DPS 2 11 - 

Minke whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 53 2,967 6 

Hawai'i (1) 2 - 

Omura's whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1 216 1 

Bottlenose dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,897 4 - 

Hawai'i Pelagic 31 (1) - 

Common dolphin Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,712 (1) - 

Dall's porpoise Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 3,019 (1) - 
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Species Stock or Population BEH TTS AINJ 

Dwarf sperm whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 718 (1) - 

Hawai'i 151 - - 

False killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 60 - - 

Hawai'i Pelagic 7 - - 

Fraser's dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 464 (1) - 

Hawai'i 151 (1) - 

Killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 172 1 - 

Hawai'i 1 - - 

Melon-headed whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 536 (1) - 

Hawaiian Islands 107 - - 

Northern right whale dolphin Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 10 - - 

Pacific white-sided dolphin North Pacific 49 - - 

Pantropical spotted dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 2,784 1 - 

Hawai'i Pelagic 233 - - 

Pygmy killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 317 (1) - 

Hawai'i 32 - - 

Pygmy sperm whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 863 (1) - 

Hawai'i 151 (1) - 

Risso's dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,574 (1) - 

Hawai'i 38 - - 

Rough-toothed dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 508 - - 

Hawai'i 299 - - 

Short-finned pilot whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,081 2 - 

Hawai'i 76 - - 

Spinner dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 275 (1) - 

Hawai'i Pelagic 14 (1) - 

Striped dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 4,325 2 - 

Hawai'i Pelagic 199 (1) - 

Baird's beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 64,875 0 - 

Blainville's beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 61,964 - - 

Hawai'i 2,073 - - 

Deraniyagala beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 9,448 - - 

Ginkgo-toothed beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 30,341 (1) - 

Goose-beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 111,484 (1) - 

Hawai'i 9,185 - - 

Hubbs' beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 25,289 - - 

Longman's beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 69,987 (1) - 

Hawai'i 5,017 - - 

Stejneger's beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 37,258 - - 
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Species Stock or Population BEH TTS AINJ 
Bearded seal Beringia (1) - - 
Harbor seal California (1) - - 

Northern fur seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,296 0 - 

Ribbon seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 3,376 34,274 1 

Sea otter Southern Alaska 0 - - 
Spotted seal Alaska Bering DPS 70 (1) - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
Nsd = No stock designation under MMPA. 
version.20250324 

  1 
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Table 2-55: Estimated Effects to Marine Mammal Stocks from SURTASS LFA Sonar Over Seven 
Years of Navy Training 

Species Stock or Population BEH TTS AINJ 
ESA-Listed 

Blue whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 4 7,422 21 

Central North Pacific 1 82 - 

Fin whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 13 40,152 218 

Hawai'i 0 111 - 
Humpback whale Western North Pacific stock and DPS 34 7,892 24 

North Pacific right whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 0 2,271 11 

Sei whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 34 14,106 58 

Hawai'i 2 28 1 
False killer whale Main Hawaiian Islands Insular 1 - - 

Sperm whale 

Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 253 - - 

North Pacific 1,568 1 - 
Hawai'i 101 - - 

Hawaiian monk seal Hawai'i 7 - - 

Ringed seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 164 1 - 

Steller sea lion Western 2 - - 
Non ESA-Listed 

Antarctic minke whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 22 305 - 

Bryde's whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 115 5,593 5 

Hawai'i 5 36 - 

Humpback whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1 12 - 

CNP stock and HI DPS 8 71 - 

Minke whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 371 20,764 42 

Hawai'i 3 12 - 

Omura's whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 7 1,506 3 

Bottlenose dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 13,276 23 - 

Hawai'i Pelagic 213 2 - 

Common dolphin Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 11,984 3 - 

Dall's porpoise Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 21,128 2 - 

Dwarf sperm whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 5,024 1 - 

Hawai'i 1,056 - - 

False killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 420 - - 

Hawai'i Pelagic 49 - - 

Fraser's dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 3,244 3 - 

Hawai'i 1,054 2 - 

Killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,200 6 - 

Hawai'i 4 - - 

Melon-headed whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 3,747 2 - 
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Species Stock or Population BEH TTS AINJ 
Melon-headed whale (cont) Hawaiian Islands 749 - - 

Northern right whale dolphin Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 67 - - 

Pacific white-sided dolphin North Pacific 342 - - 

Pantropical spotted dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 19,485 5 - 

Hawai'i Pelagic 1,626 - - 

Pygmy killer whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 2,213 1 - 

Hawai'i 218 - - 

Pygmy sperm whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 6,037 2 - 

Hawai'i 1,057 1 - 

Risso's dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 11,013 2 - 

Hawai'i 262 - - 

Rough-toothed dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 3,555 - - 

Hawai'i 2,092 - - 

Short-finned pilot whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 7,567 12 - 

Hawai'i 528 - - 

Spinner dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 1,923 1 - 

Hawai'i Pelagic 97 1 - 

Striped dolphin 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 30,269 8 - 

Hawai'i Pelagic 1,391 2 - 

Baird's beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 454,121 0 - 

Blainville's beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 433,748 - - 

Hawai'i 14,511 - - 

Deraniyagala beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 66,130 - - 

Ginkgo-toothed beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 212,383 1 - 

Goose-beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 780,388 1 - 

Hawai'i 64,291 - - 

Hubbs' beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 177,021 - - 

Longman's beaked whale 
Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 489,906 2 - 

Hawai'i 35,116 - - 

Stejneger's beaked whale Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 260,803 - - 

Bearded seal Beringia 1 - - 
Harbor seal California 1 - - 

Northern fur seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 9,067 0 - 

Ribbon seal Central and Western Pacific and Eastern 
Indian Oceans ᴺˢᵈ 23,632 239,918 2 

Sea otter Southern Alaska 0 - - 
Spotted seal Alaska Bering DPS 486 1 - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
Nsd = No stock designation under MMPA. 

 

 1 
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2.5 RANGES TO EFFECTS  1 

The following section provides the range (distance) over which specific physiological or behavioral 2 

effects are expected to occur based on the acoustic and explosive criteria in the Criteria and Thresholds 3 

TR, and the acoustic and explosive propagation calculations from NAEMO described in the Quantitative 4 

Analysis TR. Ranges are determined by modeling the distance that noise from a source will need to 5 

propagate to reach exposure level thresholds specific to a hearing group that will cause behavioral 6 

response, TTS, and AINJ. Ranges to effects are utilized to help predict impacts from acoustic and 7 

explosive sources and assess the benefit of mitigation zones. 8 

Tables present median and standard deviation ranges to effects for each hearing group, source or bin, 9 

bathymetric depth intervals of ≤200 m and >200 m to represent areas on an off the continental shelf, 10 

and exposure duration (sonar). Ranges to effects consider propagation effects of sources modeled at 11 

different locations (i.e., analysis points), seasons, source depths, and radials (i.e., each analysis point 12 

considers propagation effects in different x-y directions by modeling 18 radials in azimuthal increments 13 

of 20° to obtain 360° coverage around an analysis point).  14 

Boxplots visually present the distribution, variance, and outlier ranges for a given combination of a 15 

source or bin, hearing group, and effect. On the boxplots, outliers are plotted as dots, the lowest and 16 

highest non-outlier ranges are the extent of the left and right horizontal lines respectively that extend 17 

from the sides of a colored box, and the 25th, 50th (i.e., median), and 75th percentiles are the left edge, 18 

center line, and right edge of a colored box respectively. 19 

2.5.1 RANGES TO EFFECTS TO MARINE MAMMALS  20 

Ranges to effects for sonar were determined by modeling the distance that sound would need to 21 

propagate to reach exposure level thresholds specific to a hearing group that would cause behavioral 22 

response, TTS, and AINJ, as described in the Criteria and Thresholds TR. The ranges do not account for an 23 

animal avoiding a source nor for the movement of the platform, both of which would influence the 24 

actual range to onset of auditory effects during an actual exposure. 25 

The tables below provide the ranges to TTS and AINJ for an exposure duration of 1, 30, 60, and 120 26 

seconds for six representative sonar systems. Due to the lower acoustic thresholds for TTS versus AINJ, 27 

ranges to TTS are longer. Successive pings can be expected to add together, further increasing the range 28 

to the onset of TTS and AINJ. 29 

The mean, 5th, and 95th percentile behavioral response curves below, provide the probability of 30 

behavioral response as a function of range for the sensitive species (beaked whales), mysticete (all 31 

baleen whales), odontocete (most toothed whales, most porpoises, and dolphins), and pinniped (true 32 

seals and sea lions) behavioral response groups. 33 

  34 
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Table 2-56: Cetacean Ranges to Effects for Sonar 1 

Group TTS AINJ 

HF 0 m (70 m) 0 m (0 m) 

VHF 0 m (0 m) 0 m (0 m) 

VLF 65,097 m (21,323 m) 1,000 m (393 m) 

LF 3,500 m (14,373 m) 10 m (247 m) 
Median ranges with standard deviation ranges in parentheses 
HF = High Frequency Cetaceans, VHF = Very High Frequency Cetaceans, VLF 
= Very Low Frequency Cetaceans, LF = Low Frequency Cetaceans 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 

 2 

Figure 2-5: HF Cetacean Ranges to Temporary Threshold Shift for Sonar 3 

 4 

Figure 2-6: HF Cetacean Ranges to Auditory Injury for Sonar  5 
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 1 

Figure 2-7: VHF Cetacean Ranges to Temporary Threshold Shift for Sonar 2 

 3 

Figure 2-8: VHF Cetacean Ranges to Auditory Injury for Sonar 4 

  5 
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 1 

Figure 2-9: VLF Cetacean Ranges to Temporary Threshold Shift for Sonar 2 

 3 

Figure 2-10: VLF Cetacean Ranges to Auditory Injury for Sonar 4 

  5 
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 1 

Figure 2-11: LF Cetacean Ranges to Temporary Threshold Shift for Sonar 2 

 3 

Figure 2-12: LF Cetacean Ranges to Auditory Injury for Sonar 4 

  5 



PAC SURTASS LFA Acoustic Analysis Report  June 2025 

B-92 

Table 2-57: Pinniped in Water Ranges to Effects for Sonar 1 

Group TTS AINJ 

PW 2,500 m (5,755 m) 0 m (95 m) 

OW 0 m (0 m) 0 m (0 m) 
Median ranges with standard deviation ranges in parentheses 
PW = Phocids in Water, OW = Otariids in Water 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 

 2 

 3 

Figure 2-13: Phocids in Water Ranges to Temporary Threshold Shift for Sonar 4 

 5 

Figure 2-14: Phocids in Water Ranges to Auditory Injury for Sonar 6 

  7 
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 1 

Figure 2-15: Otariids in Water Ranges to Temporary Threshold Shift for Sonar 2 

 3 

Figure 2-16: Otariids in Water Ranges to Auditory Injury for Sonar 4 

  5 
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 1 

Figure 2-17: Probability of Behavioral Response to Sonar as a Function of Range for 2 

Odontocetes 3 

 4 

 5 

Figure 2-18: Probability of Behavioral Response to Sonar as a Function of Range for 6 

Mysticetes 7 

  8 
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 1 

Figure 2-19: Probability of Behavioral Response to Sonar as a Function of Range for Sensitive 2 

Species 3 

 4 

Figure 2-20: Probability of Behavioral Response to Sonar as a Function of Range for Pinnipeds 5 
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1 Introduction 
The Navy Acoustic Effects Model (NAEMO) is the Navy’s standard model used to estimate acoustic 
effects on marine species resulting from at-sea training and testing activities per OPNAV 5090.1-M. 
NAEMO is developed and run by the Marine Species Modeling Team (MSMT) at the Naval Undersea 
Warfare Center (NUWC), Division Newport in support of the Navy’s environmental compliance 
planning. A detailed description of NAEMO’s standard quantitative methods is described in Reference 1 
and those methods are applicable for Surveillance Towed Array Sensor System Low Frequency Active 
(SURTASS LFA) modeling unless otherwise described herein. The methods described in this report focus 
on the modifications to NAEMO that allow for more comprehensive modeling of the system. 

From 1999 to 2019, the Acoustic Integration Model (AIM), developed by the Marine Acoustics, Inc. 
(MAI), estimated the acoustic effects of the SURTASS LFA system on marine species over a variety of 
locations around the world in support of the previous environmental planning, including the 2019 Final 
Supplemental Environmental Impact Statement/Supplemental Overseas Environmental Impact Statement 
(SEIS/SOEIS) for SURTASS LFA sonar (Reference 2). Based on program and policy changes, NAEMO 
will be used for modeling in support of the 2026 SEIS/OEIS and subsequent environmental compliance 
documents. The MSMT has identified differences between AIM and NAEMO for reference. The 
information about AIM presented in this report is based on a review of the series of documents prepared 
by MAI for the SURTASS LFA system.   

2 Comparison of NAEMO to AIM 
AIM, as described in the 2019 SEIS/SOEIS and previous versions (References 2, 3, 4), and NAEMO are 
similar in many ways (both models represent each marine species as independent virtual animals called 
“animats”), but there are differences:  

• Source parameters modeled in NAEMO accurately reflect operational parameters, based on 
validation from system subject matter experts, and the source level and duty cycle are higher than 
those used in AIM; 

• NAEMO uses the range-dependent Comprehensive Acoustic Simulation System/Gaussian Ray 
Bundle (CASS-GRAB) for propagation modeling while AIM uses the range-dependent Navy 
standard parabolic equation (PE);  

• NAEMO models propagation at 5° bearing resolution, AIM uses a 90° resolution; 
• NAEMO models to a maximum 500 km distance extent for SURTASS LFA modeling, while 

AIM models to a 100 decibels (dB) transmission loss cutoff; 
• NAEMO distributes animats and runs simulations for all unique species-stock density layers 

while AIM used three representative densities for modeling and scales simulation output based on 
species-stock density for final results; 

• Animats are horizontally stationary in NAEMO, while AIM simulates animat movement;  
• NAEMO mathematically approximates animal avoidance to sound, while AIM’s animal 

movement did not factor avoidance; 
• NAEMO calculates behavioral effect using the maximum sound pressure level (SPL) an animat is 

exposed to, while AIM uses a single ping equivalent (SPE) metric.  
 

A complete summary of how AIM was used to model SURTASS LFA sonar can be found in Appendix B 
in Reference 2. 



  

3 Modeling SURTASS LFA with NAEMO 
The modeling methods outlined in Reference 1 are applied to SURTASS LFA with two exceptions, (1) 
NAEMO methods are applied to is 500 kilometers (km) instead of 100 km and (2) propagation of the 
array is calculated based on the individual transducers and combined rather than as a point source. 

For Phase IV at-sea program modeling efforts for other non-SURTASS LFA acoustic sources, NAEMO 
modeled out to 100 km for all sources (Reference 1). However, a 2022 MSMT analysis of the SURTASS 
LFA sonar system determined, based on Phase IV criteria, the standard 100 km modeling extent would be 
insufficient to capture all behavioral effects on marine species. Both distance and received level cutoff 
conditions are considered in determining which exposures are included in the behavioral effects 
calculation. While the specified distance condition for all behavioral hearing groups is within 100 km, 
sound exposures above the received level cutoff condition (based on the 50% value along the behavioral 
response function) extended outside of 100 km for some behavioral hearing groups. Contributing factors 
to the long propagation distance for the LFA sonar system include the high source level and decreased 
loss of energy to low-frequency waves from absorption of sound in the ocean in some locations and under 
some environmental conditions. For SURTASS LFA modeling, NAEMO propagates out to 500 km, 
regardless of transmission loss, to capture the long transmission range given the low frequency and high 
apparent source level of the system.  

SURTASS LFA is a towed array with multiple projectors located at different depths. The sound fields of 
the individual projectors are independent within a range from the source called the “near-field.” Past that 
range is considered the “far-field,” where transmissions from the individual projectors constructively 
interfere and the sound field behaves like that of a point source at the center point of the array depth. The 
received level of the array in the far-field is greater than what the received level would be from an 
individual projector in the far field. Therefore, the array is modeled in the far-field with a source level 
based on the cumulative energy of the projectors acting together. For the array source level, the effective 
source level of the system design was used. Effective source level is a theoretical value, hypothetically 
measured at 1 m from the array on its horizontal axis, calculated from the formula:  

 𝑆𝑆𝐿𝐿𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑆𝑆𝑆𝑆𝑆𝑆 + 20 log10 𝑁𝑁 (1) 
Where: 

• SLE = source level of an individual projector 
• N = number of projectors 

 

The near-field range was estimated based on the Fresnel distance (Reference 5), which is dependent on 
the source frequency and size of the array. The analysis indicated that the near-field range would be 
within the SURTASS LFA mitigation zone, a small value relative to the 500 km propagation range 
NAEMO extends to for this source. Because the estimated near-field range is relatively small, NAEMO 
models SURTASS LFA at all ranges using the effective source level of the array, including within the 
near field. 

As discussed in Section 4.1 of Reference 1, propagation modeling in NAEMO does not apply source level 
and only uses the frequency, depth, vertical beam width, and relative beam angle (i.e., the vertical 
directionality of the beam) to create the transmission loss table. For each coordinate point where 



  

propagation is modeled for the SURTASS LFA system, NAEMO calculates the transmission loss for each 
individual projector within the array and combines them into a single transmission loss table. That 
transmission loss is then applied to a source level in the Simulator, as covered in Reference 1 (Section 
4.3). The source level, that was applied in NAEMO in both the near- and far-field, was the effective 
source level of the array, which likely results in an over-estimate of the received level in the near-field.  
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