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Abstract

ABSTRACT

Researchers from Lamont-Doherty Earth Observatory (L-DEO) and the University of Hawaii, with
funding from the U.S. National Science Foundation (NSF), in collaboration with researchers from United
States Geological Survey (USGS), Oxford University, and GEOMAR Helmholtz Centre for Ocean
Research Kiel (GEOMAR), propose to conduct two high-energy seismic surveys from the Research
Vessel (R/V) Marcus G. Langseth (Langseth) in the North Pacific Ocean during 2018/2019. The
NSF-owned Langseth is operated by Columbia University’s L-DEO under an existing Cooperative
Agreement. One proposed seismic survey would occur at the Main Hawaiian Islands in 2018, and
another survey would take place at the Emperor Seamounts in the North Pacific in 2019. The proposed
timing for the Hawaii survey is summer/early fall 2018; the timing for the Emperor Seamounts survey
would likely be spring/early summer. Both surveys would use a 36-airgun towed array with a total
discharge volume of ~6600 in®. The survey at the Emperor Seamounts would take place in International
Waters where water depths are 1500-6000 m. The Hawaii survey would occur within the U.S. Exclusive
Economic Zone (EEZ), in water ~700 to >5000 m deep.

NSF, as the research funding and action agency, has a mission to “promote the progress of science;
to advance the national health, prosperity, and welfare; to secure the national defense...”. The proposed
seismic surveys would collect data in support of research proposals that have been reviewed under the
NSF merit review process and identified as NSF program priorities. They would provide data necessary
to gain fundamental insight into the formation of the Hawaiian-Emperor chain and contribute to a more
comprehensive assessment of geohazards for the Hawaiian Islands region that could be used to evaluate
earthquake, tsunami and submarine landslides hazards. No seismic data have ever been acquired across
the Emperor Seamount chain.

This Final Environmental Assessment/Analysis (EA) addresses NSF’s requirements under the
National Environmental Policy Act (NEPA) for the proposed NSF federal action within the Hawaiian
EEZ and Executive Order 12114, “Environmental Effects Abroad of Major Federal Actions”, for the
proposed NSF federal action at the Emperor Seamounts. As operator of the Langseth, L-DEO, on behalf
of itself, NSF, and University of Hawaii, is requesting an Incidental Harassment Authorization (IHA)
from the U.S. National Marine Fisheries Service (NMFS) to authorize the incidental (i.e., not intentional)
harassment of small numbers of marine mammals should this occur during the seismic surveys. The
analysis in this document supports the IHA application process and provides additional information on
marine species that are not addressed by the IHA application, including sea turtles, seabirds, fish, and
invertebrates that are listed under the U.S. Endangered Species Act (ESA), including candidate species.
As analysis on endangered/ threatened species was included, this document will also be used to support
ESA Section 7 consultations with NMFS and the U.S. Fish and Wildlife Service (USFWS). Alternatives
addressed in this EA consist of the Proposed Action with issuance of an associated IHA and the No
Action alternative, with no IHA and no seismic surveys. This document tiers to the Programmatic
Environmental Impact Statement/ Overseas Environmental Impact Statement for Marine Seismic
Research Funded by the National Science Foundation or Conducted by the U.S. Geological Survey (June
2011) and Record of Decision (June 2012), referred to herein as PEIS.

Numerous species of marine mammals could occur in the proposed survey areas in the North
Pacific. Several of these species are listed as endangered under the ESA: the North Pacific right, sei, fin,
blue, and sperm whales, the Western North Pacific Distinct Population Segments (DPS) of humpback
whale and gray whales, the Hawaiian Islands Insular DPS of false killer whale, the Western DPS of
Steller sea lion, and the Hawaiian monk seal. ESA-listed sea turtle species that could occur in the Hawaii

Final Environmental Assessment/Analysis for L-DEO North Pacific Ocean, 2018/2019 Page vi



Abstract

survey area include the endangered hawksbill, leatherback, and loggerhead (North Pacific Ocean DPS)
turtles, and the threatened green (Central North Pacific DPS) and olive ridley turtles. Listed seabirds that
could be encountered in the survey areas include the endangered Hawaiian petrel, short-tailed albatross,
and band-rumped storm petrel (Hawaii DPS); and the threatened Newell’s shearwater (USFWS 2017).
ESA-listed fish species that could occur in the Hawaii survey area include the threatened oceanic white
tip shark and the Giant manta ray, and the endangered Sakhalin sturgeon could occur in the Emperor
Seamounts survey area.

Potential impacts of the proposed seismic surveys on the environment would be primarily a result
of the operation of the airgun array. A multibeam echosounder and sub-bottom profiler would also be
operated during the surveys. Impacts from the Proposed Action would be associated with increased
underwater anthropogenic sounds, which could result in avoidance behavior by marine mammals, sea
turtles, seabirds, and fish, and other forms of disturbance. An integral part of the planned surveys is a
monitoring and mitigation program designed to minimize potential impacts of the proposed activities on
marine animals present during the proposed surveys, and to document, as much as possible, the nature
and extent of any effects. Injurious impacts to marine mammals, sea turtles, and seabirds have not been
proven to occur near airgun arrays or the other types of sound sources to be used. However, a
precautionary approach would still be taken, and the planned monitoring and mitigation measures would
reduce the possibility of any effects.

Protection measures designed to mitigate the potential environmental impacts to marine mammals,
sea turtles, and seabirds would include the following: ramp ups; typically two (but a minimum of one)
dedicated observers maintaining a visual watch during all daytime airgun operations; two observers
before and during ramp ups during the day; no start ups during poor visibility or at night unless the
exclusion zone and passive acoustic monitoring (PAM) have been monitored for 30 min with no
detections; PAM via towed hydrophones during both day and night to complement visual monitoring; and
power downs (or if necessary shut downs) when marine mammals or sea turtles are detected in or about to
enter designated exclusion zones. The acoustic source would also be powered or shut down in the event
an ESA-listed seabird would be observed diving or foraging within the designated exclusion zones.
Observers would also watch for any impacts the acoustic sources may have on fish. L-DEO and its
contractors are committed to applying these measures in order to minimize effects on marine mammals,
sea turtles, seabirds, and fish, and other potential environmental impacts. Ultimately, survey operations
would be conducted in accordance with all applicable international, U.S. federal, and state regulations,
including IHA and Incidental Take Statement (ITS) requirements.

With the planned monitoring and mitigation measures, unavoidable impacts to each species of
marine mammal and sea turtle that could be encountered would be expected to be limited to short-term,
localized changes in behavior and distribution near the seismic vessel. At most, effects on marine
mammals would be anticipated as falling within the MMPA definition of “Level B Harassment” for those
species managed by NMFS. No long-term or significant effects would be expected on individual marine
mammals, sea turtles, seabirds, fish, the populations to which they belong, or their habitats. However,
NSF is required to request, and NMFS may issue, Level A takes for some marine mammal species
although Level A takes are very unlikely. No significant impacts would be expected on the populations
of those species for which a Level A take is permitted.
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I. Purpose and Need

| PURPOSE AND NEED

This Final environmental assessment (EA) was prepared under the National Environmental Policy
Act (NEPA) and the analysis per Executive Order 12114, “Environmental Effects Abroad of Major
Federal Actions” (EO 12114), referred to herein as the Final EA. The Final EA tiers to the Final
Programmatic Environmental Impact Statement (PEIS)/Overseas Environmental Impact Statement
(OEIS) for Marine Seismic Research funded by the National Science Foundation or Conducted by the
U.S. Geological Survey (NSF and USGS 2011) and Record of Decision (NSF 2012), referred to herein as
the PEIS. The purpose of this Final EA is to provide the information needed to assess the potential
environmental impacts associated with the Proposed Action, including the use of an airgun array during
the proposed seismic surveys.

The Final EA provides details of the Proposed Action at the site-specific level and addresses
potential impacts of the proposed seismic surveys on marine mammals, sea turtles, seabirds, fish, and
invertebrates. The analysis in this document supported an application for an Incidental Harassment
Authorization (IHA) from the National Marine Fisheries Service (NMFS), and Section 7 consultations
under the Endangered Species Act (ESA). The IHA would allow the non-intentional, non-injurious “take
by harassment” of small numbers of marine mammals! during the proposed seismic surveys by Columbia
University’s Lamont-Doherty Earth Observatory (L-DEO) in the North Pacific Ocean during 2018/2019.
Per NMFS requirement, small numbers of Level A takes are requested for the remote possibility of low-
level physiological effects; however, because of the characteristics of the Proposed Action and proposed
monitoring and mitigation measures, in addition to the general avoidance by marine mammals of loud
sounds, Level A takes are considered highly unlikely.

1.1 Mission of NSF

The National Science Foundation (NSF) was established by Congress with the National Science
Foundation Act of 1950 (Public Law 810507, as amended) and is the only federal agency dedicated to the
support of fundamental research and education in all scientific and engineering disciplines. Further
details on the mission of NSF are described in § 1.2 of the PEIS.

1.2 Purpose of and Need for the Proposed Action

As noted in the PEIS, § 1.3, NSF has a continuing need to fund seismic surveys that enable
scientists to collect data essential to understanding the complex Earth processes beneath the ocean floor.
The Hawaii-Emperor Seamount Chain is the most well-known example on Earth of hotspot magmatism,
where volcanoes form far from the boundaries between tectonic plates above hot regions in the
underlying mantle. The proposed seismic surveys would address many remaining questions about the
fundamental earth processes that create the volcanoes of the Hawaii-Emperor Seamount Chain and
similar seamount chains around the world, and how the enormous mass of these volcanoes is supported
by the rock material below them. The study being proposed for the North Pacific Ocean includes one
seismic survey at the Main Hawaiian Islands in the Central North Pacific and another seismic survey at

! To be eligible for an IHA under the MMPA, the proposed “taking” (with mitigation measures in place) must not
cause serious physical injury or death of marine mammals, must have negligible impacts on the species and stocks,
must “take” no more than small numbers of those species or stocks, and must not have an unmitigable adverse
impact on the availability of the species or stocks for legitimate subsistence uses.
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I. Purpose and Need

the Emperor Seamounts in the western North Pacific. The primary purpose of the surveys is to gain
fundamental insight into the formation and evolution of the Hawaiian-Emperor Seamount chain. This
volcanic chain is also associated with significant geohazards for Hawaii, including earthquakes, tsunamis
and landslides; the proposed survey would provide important new constraints that could be used to better
understand these hazards.

The proposed activities would collect data in support of research proposals that have been reviewed
through the NSF merit review process and have been identified as NSF program priorities to meet NSF’s
critical need to foster an understanding of Earth processes.

1.3 Background of NSF-funded Marine Seismic Research
The background of NSF-funded marine seismic research is described in § 1.5 of the PEIS.

1.4  Regulatory Setting
The regulatory setting of this EA is described in § 1.8 of the PEIS, including the
e [Executive Order 12114;
o National Environmental Protection Act (NEPA);
e Marine Mammal Protection Act (MMPA);
e Endangered Species Act (ESA);
e Coastal Zone Management Act (CZMA); and

e Magnuson-Stevens Fishery Conservation and Management Act — Essential Fish Habitat
(EFH).

Il ALTERNATIVES INCLUDING PROPOSED ACTION

In this Final EA, two alternatives are evaluated: (1) the proposed seismic surveys and associated
issuance of an associated IHA and (2) No Action alternative. Additionally, two alternatives were
considered but were eliminated from further analysis. A summary of the Proposed Action, the alternative,
and alternatives eliminated from further analysis is provided at the end of this section.

2.1  Proposed Action

The Proposed Action, including project objectives and context, activities, and monitoring/
mitigation measures for the proposed seismic surveys, is described in the following subsections.

2.1.1 Project Objectives and Context

Teams of researchers from L-DEO, University of Hawaii, United States Geological Survey
(USGS), Oxford University, and GEOMAR Helmholtz Centre for Ocean Research Kiel (GEOMAR),
have proposed to conduct two seismic surveys using the Langseth in the North Pacific — one at the Main
Hawaiian Islands in the Central North Pacific (Fig. 1) and the other at the Emperor Seamounts in the
western North Pacific (Fig. 2). The following information provides an overview of the research project
objectives associated with the surveys.

Final Environmental Assessment/Analysis for L-DEO North Pacific Ocean, 2018/2019 Page 2
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FIGURE 2. Location of the proposed 2019 seismic survey at the Emperor Seamounts in the western North Pacific Ocean, and the proposed

locations of ocean bottom seismometers (OBSs). OBSs would be deployed and recovered along one line at a time.
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I1. Alternatives Including Proposed Action

The Hawaii-Emperor Seamount Chain is the most well-known example on Earth of hotspot
magmatism, where volcanoes form far from plate boundaries above hot regions in the underlying mantle.
Many questions remain about the fundamental earth processes that create the volcanoes of the
Hawaii-Emperor Seamount chain and elsewhere, and how the enormous mass of these volcanoes is
supported by the rock material below them. The proposed study would involve a seagoing expedition to
seismically image the magmatic crust created by the hotspot and obtain critical information about the
crust’s volume, its composition, how it varies along the island chain, and how the tectonic plate deforms
in response to the weight of the volcanoes. In addition to gaining fundamental insight into the formation
of Hawaiian-Emperor Seamount chain, the study would also inform a more comprehensive assessment of
geohazards for the Hawaiian Islands region. Seismic data would image faults within the volcanic edifice
and in the surrounding oceanic crust that can be used to evaluate earthquake, tsunami, and submarine
landslide hazards.

The main goal of the seismic program proposed by L-DEO, University of Hawaii, USGS, Oxford
University, and GEOMAR s to address questions about the fundamental earth processes that create the
volcanoes of the Hawaii-Emperor Seamount chain and elsewhere. To achieve the project goals, the
Principal Investigators (PI) Drs. D. Shillington (L-DEO), T. Watts (Oxford University, L-DEO), and R.
Dunn, G. Ito, and P. Wessel (University of Hawaii), propose to collect 2-D deep-penetration seismic
reflection and wide-angle seismic refraction data on a series of long transects across the Hawaii-Emperor
Seamount Chain to constrain the thickness of new crust created by magmatism and the way that the
oceanic plate bends and deforms because of the addition of new crust. Although not funded through NSF,
collaborators Dr. I. Grevenmeyer (GEOMAR) would work with the Pls to achieve the research goals,
providing assistance, such as through logistical support (e.g., Ocean Bottom Seismometers or OBSs) and
data acquisition and exchange. Likewise, personnel from the USGS, Drs. U. Brink and N. Miller, would
collaborate on the program without receiving NSF funding; USGS would participate in planning,
acquiring and analyzing data and using the results to inform hazards for Hawaii.

2.1.2 Proposed Activities

2.1.2.1 Location of the Survey Activities

The proposed Hawaii survey would occur within ~18-24°N, ~153-160°W, and the proposed
Emperor Seamounts survey would occur within ~43-48°N, ~166-173°E. Representative survey
tracklines are shown in Figures 1 and 2. As described further in this document, however, some deviation
in actual track lines, including the order of survey operations, could be necessary for reasons such as
science drivers, poor data quality, inclement weather, or mechanical issues with the research vessel and/or
equipment. Thus, for the Emperor Seamounts survey, the tracklines could occur anywhere within the
coordinates noted above and illustrated by the box in the inset map on Figure 2. The tracklines for the
Hawaii survey could shift slightly (see § 2.1.2.2. below), but would stay within the coordinates noted
above and the general vicinity of representative lines depicted in Figure 1. Water depths in the proposed
Hawaii survey area range from ~700 to more than 5000 m. The water depths in the Emperor Seamounts
survey area range from 1500-6000 m. The proposed Hawaii seismic survey would be conducted within
the EEZ of Hawaii; the Emperor Seamounts survey would take place only within International Waters.

2.1.2.2 Description of Activities

The procedures to be used for the proposed marine geophysical surveys would be similar to those
used during previous surveys by L-DEO and would use conventional seismic methodology. The surveys
would involve one source vessel, the Langseth. The Langseth would tow an array of 36 airguns at a depth
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I1. Alternatives Including Proposed Action

of 12 m as an energy source with a total volume of ~6600 in®. The receiving system would consist of
OBSs and a single hydrophone streamer 15 km in length. A longer streamer allows for accurate
measurements of seismic velocities and provides a large amount of data redundancy for enhancing
seismic images during data processing. The shot interval would be 50 m for multi-channel seismic
(MCS) reflection lines and 150 m for OBS refraction lines.

There would be a total of four seismic transects for the Hawaii survey — two North (N)-South (S)
tracklines (Lines 1 and 2), and two East (E)-West (W) tracklines (Lines 3 and 4). An optional trackline
(Line 5) could be acquired instead of Line 4 (Fig. 1). Lines 1 and 2 would be acquired twice — seismic
refraction data would be acquired first, followed by MCS reflection data. Only MCS reflection profiling
would occur along Lines 3, 4, or 5. The location of the E-W tracklines (Lines 3, 4, or 5) could shift from
what is currently depicted in Figure 1 depending on the science objectives; however, the E-W lines would
remain in water >3200 m deep, outside of the critical habitat for false Killer whales, if possible.

The Langseth would first deploy all 70 OBSs required for the refraction profiling — the vessel
would transit from Honolulu to the north end of Line 2, deploy 35 OBSs along Line 2, ~15 km apart, and
then transit to the south end of Line 1 to deploy 35 OBSs (~15 km apart) along Line 1. The streamer and
airgun array would then be deployed. Refraction data would then be acquired from north to south on Line
1 followed by MCS profiling along the same line. If Lines 3 and 4 are to be surveyed (preferred option),
MCS profiles would then be acquired along Line 3, followed by refraction data acquisition in a north-
south direction along Line 2, followed by MCS profiles along Line 2 from south to north. The vessel
would then acquire MCS profiles from the north end of Line 2 to the west end of Line 4, and along Line
4. After seismic acquisition ceases, the streamer, airgun source, and all OBSs would be recovered by the
Langseth.

There would be three seismic transects for the Emperor Seamounts survey (Fig. 2). Data would be
acquired twice along the two OBS lines — once for seismic refraction data and once for MCS reflection
profiling. Only MCS reflection profiling would occur along the third transect that connects the two OBS
lines. The Langseth would first acquire MCS reflection data for all three lines — from north to south, then
along the connecting transect, and from west to east. After recovering the streamer and airgun array, the
Langseth would deploy 32 OBSs required for the refraction profiling from east to west along the first line.
After seismic acquisition along the first OBS line from west to east, the OBSs would be recovered and
re-deployed along the second OBS line, which would then be surveyed from north to south. The
Langseth would then recover all OBSs, the streamer, and the airgun array.

As the airgun arrays are towed along the survey lines, the OBSs would receive and store the
returning acoustic signals internally for later analysis, and the hydrophone streamer would transfer the
data to the on-board processing system. The Hawaii survey would use US Ocean Bottom Seismograph
Instrument Pool (OBSIP) OBSs, and the Emperor Seamounts survey would use 7 OBSIP and
25 GEOMAR 0OBSs. The US OBSIP OBSs would be from Scripps Institution of Oceanography (SI1O) or
Woods Hole Oceanographic Institute (WHOI). The WHOI D2 OBSs have a height of ~1 m and a
maximum diameter of 50 cm. The anchor is made of hot-rolled steel, weighs 23 kg, with dimension 2.5 x
30.5 x 38.1 cm. The SIO L-Cheapo OBSs have a height of ~1 m and a maximum diameter of ~1 m. The
anchors are 36-kg iron grates with dimensions 7 x 91 x 91.5 cm. The 25 GEOMAR OBSs would consist
of Longterm OBSs for Tsunami and Earthquake Research or LOBSTERs; 15 LOBSTER-6000 and 10
LOBSTER-ultradeep OBSs would likely be used. These OBSs are 165 cm long, 130 cm wide, and 72 cm
high, with a titanium frame that weighs ~335 kg; they have a steel anchor.

To retrieve OBSs, an acoustic release transponder (pinger) is used to interrogate the instrument at a
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frequency of 8-11 kHz, and a response is received at a frequency of 11.5-13 kHz. The burn-wire release
assembly is then activated, and the instrument is released to float to the surface from the anchor which is
not retrieved.

A total of ~5657 km of transect lines would be surveyed in the North Pacific Ocean: ~3455 km
during the Hawaii survey and ~2202 km during the Emperor Seamounts survey. There could be
additional seismic operations associated with turns, airgun testing, and repeat coverage of any areas where
initial data quality is sub-standard. In the calculations for all areas (see § 4.1.1.5), 25% has been added in
the form of operational days which is equivalent to adding 25% to the proposed line km to be surveyed.
Most of the Hawaiian survey would occur in deep (>1000 m) water; only a small proportion (1.5%)
would occur in intermediate water depths (100-1000 m). All of the Emperor Seamounts survey would
take place in deep (>1000 m) water.

In addition to the operations of the airgun array, a multibeam echosounder (MBES), a sub-bottom
profiler (SBP), and an Acoustic Doppler Current Profiler (ADCP) would be operated from the Langseth
continuously during the seismic surveys, but not during transit to and from the survey areas. All planned
geophysical data acquisition activities would be conducted by L-DEO with on-board assistance by the
scientists who have proposed the studies. The vessel would be self-contained, and the crew would live
aboard the vessel.

2.1.2.3 Schedule

The Hawaii survey would be expected to last for 36 days, including ~19 days of seismic operations,
11 days of equipment deployment/retrieval, ~3 days of operational contingency time (e.g., weather delays,
etc.), and ~3 days of transit. The Langseth would leave out of and return to port in Honolulu during
summer/early fall (likely mid-August) 2018. The Emperor Seamounts survey would be expected to last
42 days, including ~13 days of seismic operations, ~11 days of equipment deployment/retrieval, ~5.5 days
of operational contingency time, and 12.5 days of transit. The Langseth would leave Honolulu and return to
port likely in Adak or Dutch Harbor. The most likely timing for this cruise would be late spring/early
summer 2019.

As the Langseth is a national asset, NSF and L-DEO strive to schedule its operations in the most
efficient manner possible; schedule efficiencies are achieved when regionally occurring research projects are
scheduled consecutively and non-operational transits are minimized. Because of the nature of the NSF
merit review process and the long timeline associated with the ESA Section 7 consultation and IHA
processes, not all research projects or vessel logistics are identified at the time the consultation documents
are submitted to federal regulators; typically, however, these types of details, such as port arrival/departure
locations, are not a substantive component of the consultations.

Seasonality of the proposed survey operations does not affect the ensuing analysis (including take
estimates), because the best available species densities for any time of the year have been used. As higher
densities of baleen whales would be encountered in the Emperor Seamounts survey area during the summer,
we have used the highest densities available for the area (i.e., July—September) to determine conservative
take estimates for baleen whales for a potential survey at any time of the year. Humpback whales are
known to occur in Hawaii during the winter (December—April); thus, more individuals would be
encountered if the proposed survey would occur at that time.

2.1.2.4  Vessel Specifications

The Langseth is described in § 2.2.2.1 of the PEIS. The vessel speed during all seismic operations
would be ~4.1 kt (~7.6 km/h) to tow the 15-km long streamer.
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2.1.25 Airgun Description

During both surveys, the Langseth would tow the full array, consisting of four strings with
36 airguns (plus 4 spares) and a total volume of ~6600 in®. The airgun array is described in § 2.2.3.1 of
the PEIS, and the airgun configuration is illustrated in Figures 2-11 to 2-12 of the PEIS. The 4-string
array would be towed at a depth of 12 m, and the shot intervals would range from 50 m for MCS
acquisition and 150 m for OBS acquisition.

2.1.2.6  Additional Acoustical Data Acquisition Systems

Along with the airgun operations, three additional acoustical data acquisition systems (an MBES,
SBP, and ADCP) would be operated from the Langseth during the proposed surveys, but not during
transits to/from the survey sites and ports. The ocean floor would be mapped with the Kongsberg EM
122 MBES and a Knudsen Chirp 3260 SBP. A Teledyne RDI 75 kHz Ocean Surveyor ADCP would be
used to measure water current velocities. These sources are described in § 2.2.3.1 of the PEIS.

2.1.3 Monitoring and Mitigation Measures

Standard monitoring and mitigation measures for seismic surveys are described in § 2.4.1.1 and
2.4.2 of the PEIS and would occur in two phases: pre-cruise planning and operations. The following
sections describe the efforts during both stages for the proposed activities. Numerous papers have been
published recently with recommendations on how to reduce anthropogenic sound in the ocean
(e.g., Simmonds et al. 2014; Wright 2014; Dolman and Jasny 2015). Some of those recommendations
have been taken into account here.

2.1.3.1 Planning Phase

As discussed in § 2.4.1.1 of the PEIS, mitigation of potential impacts from the proposed activities
begins during the planning phase. Several factors were considered during the planning phase of the
proposed activities, including:

Energy Source.—Part of the considerations for the proposed marine seismic surveys was to
evaluate whether the research objectives could be met with a smaller energy source. The scientific
objectives for the proposed surveys could not be met using smaller sources, as the primary aim of the
project is deep imaging of the crust and upper-most mantle, for which a large, low-frequency airgun array
is required.

Survey Location and Timing.—The Pls worked with NSF to identify specific locations where
seismic activities would not take place, such as critical habitat and marine protected areas, in order to
avoid sensitive species and concentrations of marine mammals and still meet the research goals. For
example, for the proposed Hawaii survey, the seismic transect lines were moved farther from shore to
avoid exposing Hawaiian monk seal critical habitat and the Hawaiian Islands Humpback Whale National
Marine Sanctuary (HIHWNMS) to Level A and B source levels (see § 111 below).

When considering potential times to carry out the proposed surveys, key factors taken into
consideration included environmental conditions (i.e., the seasonal presence of marine mammals, sea
turtles, and seabirds), weather conditions, equipment, and optimal timing for other proposed seismic
surveys using the Langseth. Most marine mammal species are expected to occur in Hawaiian waters
year-round, except for baleen whales that occur in the area on a seasonal basis. In particular, humpback
whales use Hawaiian waters extensively during the winter (December—April). Thus, the likely timing
(i.e., summer/early fall) for the proposed survey is advantageous for minimizing potential impacts on
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baleen whales. At the Emperor Seamounts survey area, it is expected that a greater number of baleen
whales would occur there during the summer (July—September, with peak numbers during August).
However, a summer timeframe for the surveys has more ideal weather conditions resulting in calmer waters
than other times of the year, which is necessary for quality data collection. The likely timing of the Emperor
Seamounts survey would be spring/early summer given key factors.

Mitigation Zones.—During the planning phase, mitigation zones for the proposed marine seismic
surveys were not derived from the farfield signature but calculated based on modeling by L-DEO for both
the exclusion zones (EZ) for Level A takes and safety zones (160 dB re 1puPams) for Level B takes. The
background information and methodology for this are provided in Appendix A.

The proposed surveys would acquire data with the 36-airgun array at a maximum tow depth of
12 m. L-DEO model results are used to determine the 160-dB:ms radius for the 36-airgun array and 40-in®
airgun at a 12-m tow depth in deep water (>1000 m) down to a maximum water depth of 2000 m. The
radii for intermediate water depths (100-1000 m) are derived from the deep-water ones by applying a
correction factor of 1.5. Table 1 shows the distances at which the 160-dB re 1pPams sound levels are
expected to be received for the 36-airgun array and the single (mitigation) airgun. The 160-dB level is the
behavioral disturbance criterion (Level B) that is used by NMFS to estimate anticipated takes for marine
mammals.

TABLE 1. Level B. Predicted distances to which sound levels >160-dB re 1 pPams could be received
during the proposed surveys in the North Pacific Ocean. The 160-dB criterion applies to all hearing
groups of marine mammals.

Predicted distances (in m)

Source and Volume Tow(rlrj];apth Water Depth (m) to the 160-dB Received
Sound Level
Single Bolt airgun, 12 >1000 m 4311
in3

40in 100-1000 m 6472

4 strings, >1000 m 6,733!
36 airguns, 12

6600 in3 100-1000 m 10,1002

! Distance is based on L-DEO model results.
2 Distance is based on L-DEO model results with a 1.5 x correction factor between deep and intermediate water depths.

The thresholds for permanent threshold shift (PTS) onset or Level A Harassment (injury) for
marine mammals for impulsive sounds use dual metrics of cumulative sound exposure level (SELcum Over
24 hours) and peak sound pressure levels (SPLsa). Different thresholds are provided for the various
hearing groups, including low-frequency (LF) cetaceans (e.g., baleen whales), mid-frequency (MF)
cetaceans (e.g., most delphinids), high-frequency (HF) cetaceans (e.g., porpoise and Kogia spp.), phocids
underwater (PW), and otariids underwater (OW). As required by the Technical Guidance for Assessing
the Effects of Anthropogenic Sound on Marine Mammal Hearing (NMFS 2016a), the largest distance of
the dual criteria (SELcum or Peak SPL#a) Was used to calculate takes and Level A threshold distances.
Here, SEL.m is used for LF cetaceans, and Peak SPL is used for all other hearing groups (Table 2).

Table 3 shows the distances at which the 175- and 195-dB re 1pParms sound levels are expected to
be received for the 36-airgun array and a single airgun, based on L-DEO modeling; the 195-dB distance
would be used as the EZ for sea turtles, as required by NMFS, and the 175-dB level is used by NMFS, as
well as USN (2017), to determine behavioral disturbance for turtles.
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TABLE 2. Level A threshold distances for different marine mammal hearing groups. As required by NMFS
(2016a), the largest distance (in bold) of the dual criteria (SELcum or Peak SPLaat) was used to calculate
takes and Level A threshold distances.

Level A Threshold Distances (m) for Various Hearing Groups

. Low- Mid- High- Phocid Otariid
36-airgun array;, Frequency Frequency Frequency Pinnineds Pinnineds
6600 in3 Cetaceans Cetaceans Cetaceans P P
PTS SELcum 320.2 0 1.0 10.4 0
PTS Peak 38.9 13.6 268.3 43.7 10.6

TABLE 3. Sea turtle thresholds recommended by NMFS. Predicted distances to which sound levels >195-
and 175-dB re 1 yPams could be received during the proposed surveys in the North Pacific Ocean.

Tow Depth Predicted distances (in m)
Source and Volume (m) Water Depth (m) to Received Sound Levels
195 dB 175dB

Single Bolt airgun, 12 >1000 m 8! (100%) 77t

40 in® 100-1000 m 112 (1003) 1162
4 strings, >1000 m 1811 18641

36 airguns, 12

6600 in® 100-1000 m 2721 27962

! Distance is based on L-DEO model results.
2 Distance is based on L-DEO model results with a 1.5 x correction factor between deep and intermediate water depths.
3 An EZ of 100 m would be used as the shut-down distance for sea turtles, as specified for low-energy sources in the PEIS.

This document has been prepared in accordance with the current NOAA acoustic practices, and the
monitoring and mitigation procedures are based on best practices noted by Pierson et al. (1998), Weir and
Dolman (2007), Nowacek et al. (2013a), Wright (2014), Wright and Cosentino (2015), and Acosta et
al. (2017). Based on consultation with NMFS, it is anticipated that the IHA and BiOp will require
protected species observers (PSOs) to establish and monitor a 500-m EZ for power downs and to monitor
an additional 500-m zone beyond the EZ. A power down would require the reduction of the full array to
a single 40-in® airgun. During operations, a 100-m EZ (Level A) and 430-m Level B zone would be
established and monitored for shut downs of the single airgun (regardless of water depth). Enforcement
of mitigation zones via power and shut downs would be implemented as described below.

2.1.3.2 Operational Phase

Marine mammals and sea turtles are known to occur in the proposed survey areas. However, the
number of individual animals expected to be approached closely during the proposed activities are
expected to be relatively small in relation to regional population sizes. To minimize the likelihood that
potential impacts could occur to the species and stocks, monitoring and mitigation measures proposed
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during the operational phase of the proposed activities, which are consistent with the PEIS and past IHA
and incidental take statement (ITS) requirements, include:

1. monitoring by PSOs for marine mammals, sea turtles, and ESA-listed seabirds diving near
the vessel, and observing for potential impacts of acoustic sources on fish;

passive acoustic monitoring (PAM);
PSO data and documentation; and

mitigation during operations (speed or course alteration; power-down, shut-down, and
ramp-up procedures; and special mitigation measures for rare species, species
concentrations, and sensitive habitats).

Five independently contracted PSOs would be on board the survey vessel with rotating shifts to
allow two observers to monitor for marine species during daylight hours, and one observer to conduct
PAM during day- and night-time seismic operations. The proposed operational mitigation measures are
standard for all high-energy seismic cruises, per the PEIS, and are described in the IHA application, and
therefore are not discussed further here.

Special mitigation measures were considered for these cruises and include:
1. Shut downs at any distance for a large whale with a calf or an aggregation of large whales.
2. Shut downs for melon-headed whale(s) in the range of the Kohala resident stock.

3. Shut downs for spinner or bottlenose dolphin(s) approaching or within the Level B zone in the
habitat of the Main Hawaiian Islands (MHI) insular stocks if authorized takes have been met.

4. Shut downs when PAM alone (without visual sighting) confirms presence of marine
mammal(s) (other than delphinids) in the 500-m exclusion zone.

With the proposed monitoring and mitigation provisions, potential effects on most, if not all,
individuals would be expected to be limited to minor behavioral disturbance. Those potential effects
would be expected to have negligible impacts both on individual marine mammals and on the associated
species and stocks. Ultimately, survey operations would be conducted in accordance with all applicable
U.S. federal regulations, including IHA and ITS requirements.

2.2  Alternative 1: No Action Alternative

An alternative to conducting the Proposed Action is the “No Action” alternative (Table 4). Under
the “No Action” alternative, NSF would not support the research and L-DEO to conduct the proposed
research operations. If the research operations were not conducted, the “No Action” alternative would
result in no disturbance to marine mammals attributable to the Proposed Action. Although the No-Action
Alternative is not considered a reasonable alternative because it does not meet the purpose and need for
the Proposed Action, it is included and carried forward for analysis in 8§ 4.3.

2.3 Alternatives Considered but Eliminated from Further Analysis

Table 4 provides a summary of the Proposed Action, alternative, and alternatives eliminated from
further analysis.
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2.3.1 Alternative E1: Alternative Location

The Hawaii-Emperor Seamount Chain is the best example in the world of a seamount chain formed
above a hotspot and is therefore the ideal location to study intraplate magmatism and the response of
oceanic plates to the addition of new crust by magmatism. The data that would be collected would add to
the comprehensive assessment of geohazards for the Hawaiian Islands region, such as earthquake,

tsunami, and submarine landslide hazards.

Locations other than this particular seamount chain in the

North Pacific would therefore not meet the necessary research conditions or research goals.

2.3.2 Alternative E2: Use of Alternative Technologies

As described in 8§ 2.6 of the PEIS, alternative technologies to the use of airguns were investigated

to conduct high-energy seismic surveys.

At this time, these technologies are still not feasible,

commercially viable, or appropriate to meet the Purpose and Need. Additional details about these
technologies are given in the Final USGS EA (RPS 2014a).

TABLE 4. Summary of Proposed Action, Alternative Considered, and Alternatives Eliminated.

Proposed Action:
Conduct marine
geophysical surveys
and associated
activities in the North
Pacific Ocean

Under this action, research activities are proposed to study earth processes and would
involve 2-D seismic surveys. Active seismic portions of each survey would be expected to
take ~20-22 days, additional operational days would be expected for transit; equipment
deployment, maintenance, and retrieval, weather; marine mammal activity; and other
contingencies. The affected environment, environmental consequences, and cumulative
impacts of the proposed activities are described in § Ill and IV. The standard monitoring and
mitigation measures identified in the PEIS would apply, along with any additional
requirements identified by regulating agencies in the U.S. All necessary permits and
authorizations, including an IHA, would be requested from regulatory bodies.

Alternative 1: No
Action

Under this Alternative, no proposed activities would be conducted and seismic data would
not be collected. While this alternative would avoid impacts to marine resources, it would not
meet the purpose and need for the Proposed Action. Geological data of scientific value and
relevance increasing our understanding of the formation of the Hawaiian-Emperor Seamount
chain, and adding to the comprehensive assessment of geohazards for the Hawaiian Islands
region, such as earthquake, tsunami, and submarine landslide hazards, would not be
collected. The collection of new data, interpretation of these data, and introduction of new
results into the greater scientific community and applicability of these data to other similar
settings would not be achieved. No permits and authorizations, including an IHA, would be
needed from regulatory bodies, as the Proposed Action would not be conducted.

Alternative E1
Eliminated from

Further Analysis:
Alternative Location

The Hawaii-Emperor Seamount Chain is the best example in the world of a seamount chain
formed above a hotspot and is therefore the ideal location to study intraplate magmatism and
the response of oceanic plates to the addition of new crust by magmatism. The data that
would be collected would add to the comprehensive assessment of geohazards for the
Hawaiian Islands region, such as earthquake, tsunami, and submarine landslide hazards,
would not be collected. The proposed science underwent the NSF merit review process, and
the science, including the site location, was determined to be meritorious.

Alternative E2
Eliminated from
Further Analysis:

Use of Alternative
Technologies

Under this alternative, L-DEO would use alternative survey techniques, such as marine
vibroseis, that could potentially reduce impacts on the marine environment. Alternative
technologies were evaluated in the PEIS, § 2.6. At this time, however, these technologies
are still not feasible, commercially viable, or appropriate to meet the Purpose and Need.
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111. Affected Environment

11l AFFECTED ENVIRONMENT

As described in the PEIS, Chapter 3, the description of the affected environment focuses only on
those resources potentially subject to impacts. Accordingly, the discussion of the affected environment
(and associated analyses) focuses mainly on those related to marine biological resources, as the proposed
short-term activity has the potential to impact marine biological resources within the project areas. These
resources are identified in § 111, and the potential impacts to these resources are discussed in 8 IV. Initial
review and analysis of the proposed Project activity determined that the following resource areas did not
require further analysis in this EA:

o Air Quality/Greenhouse Gases—Project vessel emissions would result from the proposed
activity; however, these short-term emissions would not result in any exceedance of
Federal Clean Air standards. Emissions would be expected to have a negligible impact on
the air quality within the proposed survey areas;

o Land Use—All activities are proposed to occur in the marine environment. Thus, no
changes to current land uses or activities in the proposed survey areas would result from the
Project;

o Safety and Hazardous Materials and Management—No hazardous materials would be
generated or used during the proposed activities. All Project-related wastes would be
disposed of in accordance with international, U.S. state, and federal requirements;

e Geological Resources (Topography, Geology and Soil)—The proposed Project would
result in very minor disturbance to seafloor sediments from OBS deployments during the
surveys; small anchors would not be recovered. The proposed activity would not
adversely affect geologic resources;

e Water Resources—No discharges to the marine environment that would adversely affect
marine water quality are expected in the Project areas. Therefore, there would be no
impacts to water resources resulting from the proposed Project activity;

e Terrestrial Biological Resources—All proposed Project activities would occur in the
marine environment and would not impact terrestrial biological resources;

o Visual Resources—No visual resources would be expected to be negatively impacted as
the proposed activities would be short-term and not visible from shore;

e Socioeconomic and Environmental Justice—Implementation of the proposed Project
would not affect, beneficially or adversely, socioeconomic resources, environmental
justice, or the protection of children. No changes in the population or additional need for
housing or schools would occur. Because of the location of the proposed marine activities
and distance from shore, human activities in the Emperor Seamounts survey area would be
limited to commercial fishing and other vessel traffic. In the Hawaii survey area, activities
would include recreational diving, fishing, and other vessel traffic. Diving, fishing, vessel
traffic, and potential impacts are described in further detail in § Il and IV. No other
socioeconomic impacts would be expected as result of the proposed activities; and

e Cultural Resources—There are numerous cultural resources in the proposed Hawaii survey
area. Traditional fisheries occur within the Hawaiian EEZ. Kealakekua Bay State Historical
Park is located south of Kailua-Kona on the Big Island. The bay is historically important as
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Captain James Cook landed on the Big Island and was killed there (Hawaii Tourism
Authority 2018). The national historic landmark of Pearl Harbor is located on the south
coast of Oahu. There are also numerous shipwrecks in the vicinity of the proposed survey
area (see § 3.8). Shipwrecks would be avoided when deploying OBSs, and airgun sounds
would have no effects on solid structures; therefore, no significant impacts on shipwrecks
would be expected (8 3.8). No impacts to cultural resources would be expected.

3.1 Oceanography

The Hawaiian-Emperor seamount chain is mostly an underwater mountain range, but it reaches
above sea level as the Hawaiian Islands. It consists of the Hawaiian Ridge and the Emperor Seamounts.
The seamount chain contains numerous underwater volcanoes, seamounts, and atolls, and is nearly 6000
km long, stretching from the Aleutian Trench to Lo’ihi seamount near Hawaii (Torsvik et al. 2017).

The Hawaiian Islands consist of eight major islands to the southeast as well as the smaller
Northwestern Hawaiian Islands. The Hawaiian survey would occur in the Main Hawaiian Islands, which
are located within the North Pacific Subtropical Gyre (Luo et al. 2012). This large province comprises
four prevailing ocean currents with the Hawaiian Islands located almost centrally. It is bounded to the
north by the North Pacific Current, the North Equatorial Current to the south, the Kuroshio Current to the
west, and the California Current to the east. Studies based at the Hawaii Ocean Time-series station
ALOHA (~23°N, 158°W) have consistently shown that the North Pacific Subtropical Gyre is
characterized by oligotrophic conditions in the upper waters, with a maximum winter-mixed layer depth
of ~100 m (Luo et al. 2012). According to Luo et al. (2012), the primary productivity rates averaged
~500 mg C m2d? during 1991-2009; according to Sea Around Us (2016a), the primary production is
225.5 mg m=2d,

The Emperor Seamounts are located in the Northwest Pacific High Seas (Sea Around Us 2016b).
The Northwest Pacific High Seas include 9.69% of the World’s seamounts and has a primary productivity
of 344.7 mg m2d? (Sea Around Us 2016b). When considering bioregions, the Emperor Seamounts are
located in the West Pacific Subarctic Gyres Province (Longhurst 2007), or according to a newer
classification of ocean provinces, they are located within or just to the east of the Cold Temperate
Northwest Pacific Province (Spalding et al. 2007). The Kuroshio Extension, a warm-water surface
current, jets eastward from Japan across the Pacific Basin. Free from coastal influence, the Kuroshio
Current (called the Kuroshio Extension once offshore) forms a meandering, inertial jet and series of
back-eddies that transports large amounts of heat energy into the North Pacific (Nishida and White 1982;
Mizuno and White 1983; Qiu 2000; Yasuda 2003).

3.2  Protected Areas

In Hawaii, Marine Managed Areas (MMAS) have been designated to manage marine, estuarine,
and anchialine resources, including marine life and their habitats (State of Hawaii 2018a). Marine
Protected Areas (MPAS) are specific subsets of MMASs for the protection and conservation of habitats and
ecosystems (State of Hawaii 2018a). In Hawaii, MPAs include the HIHWNMS, the Papahanaumokuakea
Marine National Monument (PMNM), and 11 Marine Life Conservation Districts (MLCDs). MLCDs
serve to conserve and replenish marine life, such as fish inhabiting coral reefs (State of Hawaii 2018a).
Of the 11 MLCDS, three are located off Oahu, but only one, Paptikea, is located in the vicinity of
proposed seismic Line 2 off the west coast. There are five MLCDs designated for the Big Island of
Hawaii, four of which are on the west coast of the island (Kealakekua Bay, Lapakahi, Old Kona Airport,
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and Waialea Bay). Lapakahi is on the northwest coast of the island and is located closest to proposed
seismic Line 1 off the west coast.

In addition, there are several Natural Area Reserves but none of these are located in marine waters
near the proposed transect lines off the west coasts of Oahu or the Big Island (State of Hawaii 2018a,b).
Ahihi-Kinau Natural Area Reserve on the south coast of Maui includes a coastal lava field and adjacent
waters (327 ha) on the southwest coast of the island; it is a popular snorkel/dive site (MPAtlas 2018).
Kahoolawe Island Reserve, south of Maui, includes the island of Kahoolawe and waters out to 2 n.mi.
(MPAtlas 2018). The island used to be a former military range; any activities in this reserve have be
authorized by the Kahoolawe Island Reserve Commission (MPAtlas 2018). Two coral conservation
priority sites have also been identified on the northwest coasts of Maui and the Big Island (Levine and
Feinholz 2015), but the proposed transect lines do not traverse these sites. In addition, there are numerous
bottomfish restricted fishing areas in the region (MPAtlas 2018).

HIHWNMS was established in 1992 by the U.S. Congress to protect humpback whales and their
habitat in Hawaii (NOAA 2018a). Protection is provided to the warm, shallow waters (from the shoreline
to a depth of 100 fathoms or 183 m) around the four islands area of Maui, Penguin Bank; off the north
shore of Kauai, the north and south shores of Oahu, and the north Kona and Koahal coast of the Big
Island (NOAA 2018a). The sanctuary provides essential breeding, calving, and nursing areas necessary
for the long-term recovery of the North Pacific humpback whale population. The proposed transect lines
are located at least 10 km from the HIHWNMS (Fig. 1). There is also critical habitat for the Hawaiian
monk seal and critical habitat for the false killer whale in Hawaiian waters (Fig. 1), which are described in
more detail in the species accounts below.

Formerly known as the Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve, this area
was declared the PMNM in 2006 (NOAA 2017a). In 2016, the PMNM was extended from 50 n.mi. from
shore of the Northwestern Hawaiian Islands, to the 200-n.mi. limit, changing the area from ~140,000 mi?
to 583,000 mi2 (NOAA 2018b). Its purpose is to protect a coral reef ecosystem and important marine
mammal and fish habitat (Hoyt 2011). It provides important habitat protection for species such as the
green turtle and Hawaiian monk seal, as well as ~14 million seabirds (NOAA 2017a). Since its inception,
the area has been designated as a “Particularly Sensitive Sea Area” by the International Maritime
Organization and was pronounced a UNESCO World Heritage Site in 2010 (NOAA 2017a, 2018b).
Commercial fishing and resource extraction are prohibited within the PMNM (NOAA 2018b). The
PMNM is located >250 km west of the proposed survey area (Fig. 1).

Baird et al. (2015) described numerous Biologically Important Areas (BIAs) for cetaceans for the
Hawaii region. Twenty BIAs were identified for resident populations of cetaceans based on sighting data,
photo-identification, genetics, satellite tagging, and expert opinion, and one reproductive area for
humpbacks was identified as a BIA; these are described in the following section for each marine mammal
species. The BIAs range from ~700-23,500 km? in area (Baird et al. 2015).

The majority of the proposed seismic transect lines in the Emperor Seamounts survey area is
located within the Emperor Seamount Chain and Northern Hawaiian Ridge Ecologically or Biologically
Sensitive Marine Areas or EBSA (Fig. 2). This EBSA stretches for ~3000 km from the Aleutian Trench
to the Northwestern Hawaiian Islands and includes the North Hawaiian Ridge outside of the U.S. EEZ
and the Emperor Seamount Chain (CBD 2016a). The EBSA features a series of volcanic seamounts that
have mostly flat plateaus and sloping sides with minimum depths of 300-2000 m (CBD 2016a). The
Emperor Seamount Chain and North Hawaiian Ridge EBSA is home to commercial fisheries, and there is
a relatively low diversity and density of cold-water corals on the seamounts (CBD 2016a).
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The North Pacific Transition Zone (NPTZ) EBSA is located ~130 km from the Emperor
Seamounts survey area. The NPTZ is an upper water column feature extending across the North Pacific.
It shifts location seasonally, between 28° and 34°N on the southern boundary and 40-43°N on the
northern boundary (CBD 2016b). The eddies and frontal zones in the NPTZ create a highly productive
habitat with increased primary productivity in the form of a surface phytoplankton chlorophyll front that
concentrates zooplankton and other prey. This zone is an important feeding area for loggerhead turtles;
fish species such as albacore tuna, Pacific bluefin tuna, Pacific pomfret, blue shark, and Pacific saury; as
well as elephant seals, flying squid, Laysan albatross, and black-footed albatross. The NPTZ also serves
as a migratory corridor for loggerhead turtles and bluefin tuna (CBD 2016b).

3.3 Marine Mammals

Twenty-eight cetacean species, including 21 odontocetes (dolphins and small- and large-toothed
whales) and seven mysticetes (baleen whales), and one pinniped species, could occur in the proposed
Hawaii survey area (Table 5). In the Emperor Seamounts survey area, 27 marine mammal species could
occur, including 15 odontocetes (dolphins and small- and large-toothed whales), eight mysticetes (baleen
whales), and four pinniped species (Table 5). Of the marine mammal species/populations that may occur
within or near the survey areas in the North Pacific Ocean, 10 are listed under the U.S. ESA as endangered:
the North Pacific right, sei, fin, blue, and sperm whales, the Western North Pacific DPSs of humpback
and gray whales, the Hawaiian Islands Insular DPS of false killer whale, the Western DPS of Steller sea
lion, and the Hawaiian monk seal.

General information on the taxonomy, ecology, distribution and movements, and acoustic
capabilities of marine mammals are given in § 3.6.1, § 3.7.1, and 8§ 3.8.1 of the Programmatic
Environmental Impact Statement/Overseas Environmental Impact Statement for Marine Seismic Research
Funded by the National Science Foundation or Conducted by the U.S. Geological Survey (June 2011),
referred to herein as the NSF/USGS PEIS. The general distributions of marine mammals in the western
North Pacific Ocean is discussed in 8 3.6.3.7 and § 3.7.3.7 of the PEIS for the Mariana Islands, and in
§3.6.2.3, §3.7.2.3, and §3.8.2.3 for Southern California in the eastern North Pacific Ocean. The rest of
this section deals specifically with their distribution within the proposed survey areas in the North Pacific.
Information on the occurrence near the proposed survey areas, habitat, population size, and conservation
status for each of the marine mammal species is presented in Table 5.

Although the harbor porpoise (Phocoena phocoena) and sea otter (Enhydra lutris) were considered
for inclusion in this analysis, these species generally occur in nearshore areas and are not expected to
occur in the offshore waters of the Emperor Seamounts survey area. Also, the ringed seal (Pusa hispida),
spotted seal (Phoca largha), harbor seal (Phoca vitulina), walrus (Odobenus rosmarus), and bowhead
whale (Balaena mysticetus) are not expected to occur in the Emperor Seamounts survey area.

3.3.1 Mysticetes
3.3.1.1 Gray Whale (Eschrichtius robustus)

Two separate populations of gray whales have been recognized in the North Pacific (LeDuc et
al. 2002): the eastern North Pacific and western North Pacific (or Korean-Okhotsk) stocks. However, the
distinction between these two populations has been recently debated owing to evidence that whales from
the western feeding area also travel to breeding areas in the eastern North Pacific (Weller et al. 2012,
2013; Mate et al. 2015). Thus, it is possible that whales from both the endangered Western North Pacific
and the delisted Eastern North Pacific DPS could occur in the proposed survey area in the western North
Pacific.
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TABLE 5. The habitat, abundance, and conservation status of marine mammals that could occur in or

near the proposed seismic survey areas in the North Pacific Ocean.

Occurrence in Area at Abund-
Time of Survey Abun- Abun- ance in
. . . . ESA|IUCN | CITES
Species Habitat dance in | dance in North 3 4 5
. | Emperor Hawaii ! | Hawaii 2 | Pacific or
Hawalii
Seamounts ETP
Mysticetes
Gray whale Absent Rare Mainly coastal N.A. N.A. 1406 EN’| CR® |
North Pacific right whale Rare un- Pelagic, coastal N.A. N.A. 400-500° | EN | EN |
common
Mainly
Un- 7120- n "
Humpback whale Rare common nearshore, 10,4251 N.A. 21,063 EN LC |
banks
Minke whale Rare Un- Pelagic, coastal| N.A. N.A. >22,000 | NL | LC |
common
Bryde’s whale Un- Rare Pelagic, coastal| 798 1751 28,447 | NL | DD |
common
Sei whale Rare Un- | Mostly pelagic | 178 391 | 27,197 |EN| EN | 1
common
. Un- . 13,620-
Fin whale Rare common Pelagic, slope 58 154 18,6801 EN | EN |
- 17
Blue whale Rare un Pelagic, coastal 81 133 164718 EN | EN |
common 958
Odontocetes
Un- Un- Pelagic, steep 29,674
Sperm whale common | common topography 3354 4559 26,300%° EN| VU !
Pygmy sperm whale corL1J1rr;on Rare Deep, off shelf | 7138% N.A. N.A. NL | DD 1]
Dwarf sperm whale Common | Rare Dees‘ljc')sge”' 175192 | NA. | 11,2002 [NL| DD | 1l
Cuvier's beaked whale Common corL1J1rr;on Slope, pelagic 1941 723 20,0002 | NL | LC Il
Longman'’s beaked whale corlTJ]rr]r;on Absent Pelagic 4571 7619 2912 NL | DD Il
Blainville’s beaked whale corl1J1rr;on Absent Pelagic 2338 2105 25,300 | NL | DD 1
Stejneger’s beaked whale | Absent corl1J1rr;on Pelagic N.A. N.A. 25,300%° | NL | DD Il
Ginkgo-toothed beaked .
o omeaReate Rare | Absent Pelagic N.A. N.A. | 253005 |NL| DD | I
\?Vﬁ;"’l‘g'yaga'as beaked Rare | Absent Pelagic N.A. N.A. | 25300% |NL| DD | 1I
Hubb’s beaked whale Rare Absent Pelagic N.A. N.A. 25,300% | NL | DD Il
25,300%°
Baird’s beaked whale Absent un- Pelagic N.A. N.A. 5029% NL | DD I
common 97
10,190
Rough-toothed dolphin Common | Absent | Mainly pelagic [ 6288 72,528 | 107,633%® | NL | LC Il
Common bottlenose Coastal, shelf, 20 335,834%8
dolphin Common | Absent deep 59507 | 21815 | jgg gm0 | NE | LC | I
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Occurrence in Area at Abund-
Time of Survey Abun- Abun- ance in
. . . . ESA[IUCN | CITES
Species Habitat dance in | dance in North 2 4 5
.| Emperor Hawaii ! | Hawaii 2 | Pacific or
Hawaii
Seamounts ETP
Short-beaked common Shelf and -
dolphin Absent Rare pelagic, N.A. N.A. 2,963,000 NL [ LC 1
Pantropical spotted . 29 1,297,0923%2
dolphin Common [ Absent |Coastal, pelagic| 15,917 55,795 438,064% NL | LC Il
Spinner dolphin Common | Absent [Coastal, pelagic| 3351%° N.A.  [1,797,716%| NL | DD I
. . Un- Un- 29 964,36228
Striped dolphin common | common Off shelf 20,650 61,201 570,038% NL [ LC Il
Fraser’s dolphin corl:]rr;on Absent Pelagic 16,992 | 51,491 | 289,300%® | NL | LC Il
Pacific white-sided dolphin | Absent | Common Cscl):"glgzr;]tgl N.A. N.A. 988,333% | NL | LC Il
Northern right whale Absent Un- Pelagic N.A. NA | 307,784% | NL| LC | 1l
dolphin common
N . Un- Shelf, slope, 110,457%8
Risso’s dolphin common Rare mounts 7256 11,613 83,289% NL | LC Il
Melon-headed whale corLTJ]rr:on Absent Pelagic 579436 8666 45,400 | NL | LC Il
Pygmy killer whale corl1J1rr;on Absent [Pelagic, coastal| 3433 10,640 38,9002 [ NL | DD Il
False killer whale Corﬂ’r‘r;on Rare Pelagic 15405 | NA. 16,668 |EN%| DD I
Killer whale Rare Un- Widely 101 146 8500® |NL| DD | I
common distributed
Short-finned pilot whale | Common |  Rare Pe'a?éﬁé;"gh' 12,422 | 19,503 | 53,608% | NL | DD I
Dall’'s porpoise Absent | Common Deep water N.A. N.A. 1,186,000%°| NL [ LC 1]
Pinnipeds
Hawaiian monk seal corlTJ]rr]r;on Absent Coastal 1,272 N.A. N.A. EN | EN N.A.
Un- Coastal and 1.1 million*°
Northern fur seal Absent common pelagic N.A. N.A. 626,734%1 NL [ VU N.A.
c | and 143,0004°
Steller sea lion Absent Rare oa;taa iin N.A. N.A. 50,883%2 | E% | E47 N.A.
pelag 41,638%
Un- Coastal and 210,000-
Northern elephant seal Absent common pelagic N.A. N.A. 239,000% NL [ LC N.A.
. Coastal and 240,000%°
Ribbon seal Absent Rare pelagic N.A. N.A. 184,000 NL | LC N.A.

N.A. = Not available, not applicable, or not assessed; ETP = Eastern Tropical Pacific.

! Estimates presented in Carretta et al. (2017), unless otherwise noted. Most of the estimates provided by Carretta et al. (2017).

were derived from summer-fall shipboard surveys in 2010 by Bradford et al. (2013).
2Based on summer-fall shipboard surveys in 2010 (Bradford et al. 2017).

3U.S.ESA (NMFS 2018a): EN = Endangered, NL = Not listed.

4 Classification from the International Union for the Conservation of Nature (IUCN) Red List of Threatened Species (IUCN 2018):
CR = Critically Endangered; EN = Endangered; VU = Vulnerable; LC = Least Concern; DD = Data Deficient.

5 Convention on International Trade in Endangered Species of Wild Fauna and Flora (UNEP-WCMC 2017): Appendix | = Threatened
with extinction; Appendix Il = not necessarily now threatened with extinction but may become so unless trade is closely controlled.

SWeller et al. (2013).

7 Only the Western North Pacific DPS is listed as endangered.
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8 The western subpopulation is listed as critically endangered; the global population is designated as least concern.
9North Pacific (Jefferson et al. 2015).

10 Hawaii wintering area, 2004—-2006 (Calambokidis et al. 2008).

1 North Pacific, 2004—-2006 (Barlow et al. 2011).

12 Qut of the 14 distinct population segments (DPS) of humpbacks, only the Western Pacific DPS is listed as endangered; the
Hawaii DPS is not listed under the ESA (NMFS 2016b).

13 North West Pacific and Okhotsk Sea (IWC 2018a).

14 wWestern North Pacific (Hakamada et al. 2017).

15 Central and Eastern North Pacific (Hakamada and Matsuoka 2015a).

16 Ohsumi and Wada (1974).

17 Eastern North Pacific Stock (Calambokidis 2013).

18Western Pacific Ocean (Hakamada and Matsuoka 2015b).

19 Western North Pacific (Whitehead 2002).

20 Northeastern Temperate Pacific; estimate based on visual sightings (Barlow and Taylor 2005).

21 Barlow (2006).

22 Wade and Gerrodette (1993); estimate for ETP mostly for K. sima but may also include K. breviceps.
ZETP (Wade and Gerrodette 1993).

24 ETP (Ferguson and Barlow 2003).

% This estimate includes all species of the genus Mesoplodon in the ETP (Wade and Gerrodette 1993).
% pacific coast of Japan (Kasuya 2009a).

27Western Pacific Ocean (Okamura et al. 2012).

2 ETP for 2006 (Gerrodette et al. 2008).

2 pelagic stock.

30 Western North Pacific (Miyashita 1993a).

31 ETP (Gerrodette and Forcada 2002 in Hammond et al. 2008b).

S2ETP for 2006 for the two offshore spotted dolphin stocks (Gerrodette et al. 2008).

33 0nly the Main Hawaiian Islands Insular DPS is listed as endangered.

34 ETP for 2006 for the eastern and white belly spinner dolphin, stocks (Gerrodette et al. 2008).

35 North Pacific (Miyashita 1993b).

%6 Hawaiian Islands Stock (Aschettino 2010).

37 Hawaii pelagic stock (Bradford et al. 2015).

S ETP (Ford 2009).

% North Pacific (Buckland et al. 1993).

4 North Pacific (Jefferson et al. 2015).

41 Eastern Pacific stock (Muto et al. 2017).

42 Estimate for the Western U.S. Stock, including Russia and Japan (Muto et al. 2017).

43 Estimate for the Eastern U.S. Stock; not corrected for animals at sea (Muto et al. 2017).

44U.S. and Mexico (Lowry et al. 2014).

45 Alaska stock (Muto et al. 2017).

46 The Western U.S. stock or DPS is listed as endangered; the Eastern U.S. stock (DPS) is not listed.
“TThe Western Steller sea lion (Eumetopias jubatus jubatus) is listed as endangered under the IUCN Red List; globally, E. jubatus is
considered near threatened.

The western population is known to feed in the Okhotsk Sea along the northeast coast of Sakhalin
Island (Weller et al. 1999, 2002a, 2008), eastern Kamchatka, and the northern Okhotsk Sea in the summer
and autumn (Vladimirov et al. 2008). Winter breeding grounds are not known; however, it has been
postulated that wintering areas occur along the south coast of the Korean Peninsula, but it is more likely
that they are located in the South China Sea, along the coast of Guangdong province and Hainan
(Wang 1984 and Zhu 1998 in Weller et al. 2002a; Rice 1998). Winter records exist for Japan, North
Korea, and South Korea (Weller et al. 2002a,b). Migration into the Okhotsk Sea may occur through the
Sea of Japan via the Tatar Strait and/or La Perouse Strait (see Reeves et al. 2008). If migration timing is
similar to that of the better-known eastern gray whale, southbound migration probably occurs mainly in
December—January and northbound migration mainly in February—April, with northbound migration of
newborn calves and their mothers probably concentrated at the end of that period. The eastern North
Pacific gray whale breeds and winters in Baja, California, and migrates north to summer feeding grounds
in the northern Bering Sea, Chukchi Sea, and western Beaufort Sea (Rice and Wolman 1971;
Jefferson et al. 2015).

In the western North Pacific, gray whales migrate along the coast of Japan (Weller et al. 2008), and
records have been reported there from November through August, with the majority for March through
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May (Weller et al. 2012). Although the offshore limit of this route is not well documented, gray whales
are known to prefer nearshore coastal waters. However, some exchange between populations in the
eastern and western North Pacific has been reported (Weller et al. 2012, 2013; Mate et al. 2015); thus,
migration routes could include pelagic waters of the Pacific Ocean, including the proposed Emperor
Seamounts survey area. Nonetheless, given their small population size and preference for nearshore
waters, it is highly unlikely that any gray whales would be encountered during the proposed Emperor
Seamounts survey during any time of the year. Additionally, during summer, most gray whales would be
feeding near Sakhalin Island. The gray whale does not occur in Hawaiian waters.

3.3.1.2 North Pacific Right Whale (Eubalaena japonica)

North Pacific right whales summer in the northern North Pacific, primarily in the Okhotsk Sea
(Brownell et al. 2001) and in the Bering Sea (Shelden et al. 2005; Wade et al. 2006). The eastern North
Pacific stock that occurs in U.S. waters numbers only ~31 individuals (Wade et al. 2011), and critical
habitat has been designated in the eastern Bering Sea and in the Gulf of Alaska, south of Kodiak Island
(NMFS 2017b). Wintering and breeding areas are unknown, but have been suggested to include the
Hawaiian Islands, Ryukyu Islands, and Sea of Japan (Allen 1942; Banfield 1974; Gilmore 1978; Reeves
et al. 1978; Herman et al. 1980; Omura 1986). The Hawaiian Islands were not a major calving ground for
right whales in the last 200 years, but mid-ocean whaling records of right whales during winter suggest
that right whales may have wintered and calved far offshore in the Pacific Ocean (Scarff 1986, 1991;
Clapham et al. 2004). In April 1996, a right whale was sighted off Maui, the first documented sighting of
a right whale in Hawaiian waters since 1979 (Salden and Mickelsen 1999).

Whaling records indicate that right whales once ranged across the entire North Pacific Ocean north
of 35°N and occasionally occurred as far south as 20°N (e.g., Scarff 1986, 1991). In the western Pacific,
most sightings in the 1900s were reported from Japanese waters, followed by the Kuril Islands, and the
Okhotsk Sea (Brownell et al. 2001). Significant numbers of right whales have been seen in the Okhotsk
Sea during the 1990s, suggesting that the adjacent Kuril Islands and Kamchatka coast are a major feeding
ground (Brownell et al. 2001). Right whales were also seen near Chichi-jima Island (Bonin Islands),
Japan, in the 1990s (Mori et al. 1998). During 1994-2014, right whale sightings were reported off
northern Japan, the Kuril Islands, and Kamchatka during April through August, with highest densities in
May and August (Matsuoka et al. 2015). All sightings were north of 38°N, and in July—August, the main
distribution was north of 42°N (Matsuoka et al. 2015). Right whale sightings were made within the
Emperor Seamounts survey area during August, and adjacent to the survey area during May and July
(Matsuoka et al. 2015). Ovsyanikova et al. (2015) also reported right whale sightings in the western
Pacific Ocean during 1977-2014; although they also reported sightings off eastern Japan, the Kuril
Islands, and southeast Kamchatka, including sightings to the west of the proposed Emperor Seamounts
survey area, no sightings were reported within the proposed survey area. Sekiguchi et al. (2014) reported
several sightings just to the north and west of the proposed survey area during June 2012.

Although there are a few historical records of North Pacific right whales in Hawaiian waters
(Brownell et al. 2001), they are very unlikely to occur in the Hawaiian survey area, especially during the
summer. However, right whales could be encountered in the Emperor Seamounts survey area during
spring and summer, and likely fall. Individuals that could occur there would likely be from a western
North Pacific stock rather than the eastern North Pacific stock.

3.3.1.3 Humpback Whale (Megaptera novaeangliae)

The humpback whale is found throughout all oceans of the World (Clapham 2009), with recent
genetic evidence suggesting three separate subspecies: North Pacific, North Atlantic, and Southern
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Hemisphere (Jackson et al. 2014). Nonetheless, genetic analyses suggest some gene flow (either past or
present) between the North and South Pacific (e.g., Jackson et al. 2014; Bettridge et al. 2015). Although
considered to be mainly a coastal species, the humpback whale often traverses deep pelagic areas while
migrating (e.g., Mate et al. 1999; Garrigue et al. 2015).

North Pacific humpback whales migrate between summer feeding grounds along the Pacific Rim
and the Bering and Okhotsk seas, and winter calving and breeding areas in subtropical and tropical waters
(Pike and MacAskie 1969; Rice 1978; Winn and Reichley 1985; Calambokidis et al. 2000, 2001, 2008).
In the North Pacific, humpbacks winter in four different breeding areas: (1) along the coast of Mexico;
(2) along the coast of Central America; (3) around the Main Hawaiian Islands; and (4) in the western
Pacific, particularly around the Ogasawara and Ryukyu islands in southern Japan and the northern
Philippines (Calambokidis et al. 2008; Fleming and Jackson 2011; Bettridge et al. 2015). These breeding
areas are recognized as the Hawaii, Central America, Mexico, and Western Pacific DPSs (NMFS 2016b).
The Western Pacific DPS is listed as endangered, whereas the Hawaii DPS is not listed (NMFS 2016b).
Calambokidis et al. (2008) estimated the Hawaii population at ~10,000 individuals and the Western
Pacific population at ~1000 humpbacks.

There is potential for the mixing of the western and eastern North Pacific humpback populations,
as several individuals have been seen in the wintering areas of Japan and Hawaii in separate years
(Darling and Cerchio 1993; Salden et al. 1999; Calambokidis et al. 2001, 2008). Whales from these
wintering areas have been shown to travel to summer feeding areas in British Columbia, Canada, and
Kodiak Island, Alaska (Darling et al. 1996; Calambokidis et al. 2001), but feeding areas in Russian waters
may be most important (Calambokidis et al. 2008). There appears to be a very low level of interchange
between wintering and feeding areas in Asia and those in the eastern and central Pacific (Calambokidis et
al. 2008; Baker et al. 2013).

In U.S. Pacific waters, four stocks are currently recognized: (1) California/Oregon/Washington,
(2) Central North Pacific (feeding areas occur from Southeast Alaska to the Alaska Peninsula),
(3) Western North Pacific (feeding occurs from the Aleutians, to the Bering Sea, and Russia), and
(4) American Samoa (Carretta et al. 2017). Calambokidis et al. (2008) estimated that >50% of the
population in the entire North Pacific winters in Hawaiian waters. Hawaii is the primary wintering area
for whales from summer feeding areas in the Gulf of Alaska, Southeast Alaska, and northern British
Columbia, Canada; some individuals from the Bering Sea feeding area also winter in Hawaii
(Calambokidis et al. 2008). Even though photo-identification studies showed that Hawaii is connected to
various feeding grounds in Alaska (Calambokidis et al. 2008), genetic data indicated that it was
significantly different from most feeding areas, except the northern Gulf of Alaska and eastern Aleutians,
and all other breeding areas (Baker et al. 2013).

Humpbacks use Hawaiian waters for breeding from December to April; peak abundance occurs
from late-February to early-April (Mobley et al. 2001). Most humpbacks have been sighted there in water
depths <180 m (Fleming and Jackson 2011), but Frankel et al. (1995) detected singers up to 13 km from
shore at depths up to 550 m. During vessel-based line-transect surveys in the Hawaiian Islands EEZ in
July—December 2002, one humpback whale was sighted on 21 November at ~20.3°N, 154.9°W just north
of the Big Island (Barlow et al. 2004). Another sighting was made during summer—fall 2010 surveys, but
the date and location of that sighting were not reported (Bradford et al. 2017). The HIHWNMS provides
protection to humpbacks in the shallow waters (from the shoreline to a depth of 100 fathoms or 183 m)
around the four islands area of Maui, Penguin Bank; off the north shore of Kauai, the north and south
shores of Oahu, and the north Kona and Koahal coast of the Big Island (NOAA 2018a). These areas, as
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well as some of the waters surrounding them, are also considered BIAs (Baird et al. 2015). The proposed
seismic lines are located at least 10 km from the HIHWNMS (Fig. 1). However, humpback whales are
not expected to be encountered in the Hawaiian survey area during the summer.

During Japanese surveys in the western North Pacific from 1994-2014, humpbacks were seen off
northern Japan, the Kuril Islands, and Kamchatka (Miyashita 2006; Matsuoka et al. 2015). Sightings
were reported for the months of April through September, with lowest densities in April and September
(Matsuoka et al. 2015). In May and June, sightings were concentrated east of northern Japan between
37° and 43°N; concentrations moved north of 45°N during July and August, off the Kuril Islands and
Kamchatka (Mutsuoka et al. 2015). Humpback whales were encountered within the proposed Emperor
Seamount study area in May, July, and August (Matsuoka et al. 2015).

Thus, humpbacks could be encountered in the Emperor Seamounts survey area during spring and
summer, as individuals are migrating to northern feeding grounds at that time. They could also be
encountered in the survey area during fall, on their southbound migration. Humpback whales are note
expected to occur in the Hawaiii survey area during the time of the proposed survey.

3.3.1.4 Common Minke Whale (Balaenoptera acutorostrata)

The common minke whale has a cosmopolitan distribution ranging from the tropics and subtropics
to the ice edge in both hemispheres (Jefferson et al. 2015). In the Northern Hemisphere, minke whales
are usually seen in coastal areas, but can also be seen in pelagic waters during northward migrations in
spring and summer, and southward migration in autumn (Stewart and Leatherwood 1985). In the North
Pacific, the summer range extends to the Chukchi Sea; in the winter, minke whales move further south to
within 2° of the Equator (Perrin and Brownell 2009). The International Whaling Commission (IWC)
recognizes three stocks in the North Pacific: the Sea of Japan/East China Sea, the rest of the western
Pacific west of 180°N, and the remainder of the Pacific (Donovan 1991).

In U.S. Pacific waters, three stocks are recognized: Alaska, Hawaii, and California/Oregon/
Washington stocks (Carretta et al. 2017). In Hawaii, the minke whale is thought to occur seasonally from
November through March (Rankin and Barlow 2005). It is generally believed to be uncommon in
Hawaiian waters; however, several studies using acoustic detections suggest that minke whales may be
more common than previously thought (Rankin et al. 2007; Oswald et al. 2011; Martin et al. 2012).
Acoustic detections have been recorded around the Hawaiian Islands during fall-spring surveys in 1997
and 2000-2006 (Rankin and Barlow 2005; Barlow et al. 2008; Rankin et al. 2008), and from seafloor
hydrophones positioned ~50 km from the coast of Kauai during February—April 2006 (Martin et al. 2012).
Similarly, passive acoustic detections of minke whales have been recorded at the ALOHA station
(22.75°N, 158°W) from October—May for decades (Oswald et al. 2011).

A lack of sightings is likely related to misidentification or low detection capability in poor sighting
conditions (Rankin et al. 2007). Two minke whale sightings were made west of 167°W, one in
November 2002 and one in October 2010, during surveys of the Hawaiian Islands EEZ (Barlow et
al. 2004; Bradford et al. 2013; Carretta et al. 2017). Numerous additional sightings in the EEZ were made
by observers on Hawaii-based longline fishing vessels, including four near the proposed survey area to
the north and south of the Main Hawaiian Islands (Carretta et al. 2017).

Minke whales have been seen regularly during Japanese sighting surveys in the western North
Pacific during summer (Miyashita 2006; Hakamada et al. 2009), and one sighting was made in
August 2010 in offshore waters off Japan during the Shatsky Rise cruise (Holst and Beland 2010). Minke
whales were sighted within the Emperor Seamounts survey area in the greatest numbers in August, with
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the lowest numbers occurring during May and June (Hakamada et al. 2009).

Thus, minke whales could be encountered in the Emperor Seamounts survey area during spring and
summer, and likely fall, but they are unlikely to be encountered in the Hawaiian survey area during the
summer.

3.3.1.5 Bryde’s Whale (Balaenoptera edeni/brydei)

Bryde’s whale occurs in all tropical and warm temperate waters in the Pacific, Atlantic, and Indian
oceans, between 40°N and 40°S (Kato and Perrin 2009). It is one of the least known large baleen whales,
and its taxonomy is still under debate (Kato and Perrin 2009). B. brydei is commonly used to refer to the
larger form or “true” Bryde’s whale and B. edeni to the smaller form; however, some authors apply the
name B. edeni to both forms (Kato and Perrin 2009). Although there is a pattern of movement toward the
Equator in the winter and the poles during the summer, Bryde’s whale does not undergo long seasonal
migrations, remaining in warm (>16°C) water year-round (Kato and Perrin 2009). Bryde’s whales are
known to occur in both shallow coastal and deeper offshore waters (Jefferson et al. 2015).

In the Pacific U.S., a Hawaii and an Eastern Tropical Pacific stock are recognized (Carretta et
al. 2017). In Hawaii, Bryde’s whales are typically seen offshore (e.g., Barlow et al. 2004; Barlow 2006),
but Hopkins et al. (2009) reported a Bryde’s whale within 70 km of the Main Hawaiian Islands. During
summer—fall surveys of the Hawaiian Islands EEZ, 13 sightings were made in 2002 (Barlow 2006), and
32 sightings were reported during 2010 (Bradford et al. 2017). Bryde’s whales were primarily sighted in
the western half of the Hawaiian Islands EEZ, with the majority of sightings associated with the
Northwestern Hawaiian Islands; none was made in the proposed survey area (Barlow et al. 2004; Barlow
2006; Bradford et al. 2013; Forney et al. 2015; Carretta et al. 2017).

Bryde’s whales have been regularly seen during Japanese summer sighting surveys in the western
North Pacific, south of 43°S (Hakamada et al. 2009, 2017), and individual movements have been tracked
with satellite tags in offshore waters off Japan (Murase et al. 2016). No recent sightings have been made
in the proposed Emperor Seamounts survey area, but commercial catches have been reported there
(IWC 2007a).

Bryde’s whale is likely to be rare in the Emperor Seamounts survey area, as its distributional range
is generally to the south of this region. However, it could occur in the Hawaiian survey area at any time
of the year.

3.3.1.6  Sei Whale (Balaenoptera borealis)

The sei whale occurs in all ocean basins (Horwood 2009), but appears to prefer mid-latitude
temperate waters (Jefferson et al. 2015). It undertakes seasonal migrations to feed in subpolar latitudes
during summer and returns to lower latitudes during winter to calve (Horwood 2009). The sei whale is
pelagic and generally not found in coastal waters (Harwood and Wilson 2001). It occurs in deeper waters
characteristic of the continental shelf edge region (Hain et al. 1985) and in other regions of steep
bathymetric relief such as seamounts and canyons (Kenney and Winn 1987; Gregr and Trites 2001).

During summer in the North Pacific, the sei whale can be found from the Bering Sea to the Gulf of
Alaska and down to southern California, as well as in the western Pacific from Japan to Korea. In the
U.S. Pacific, an Eastern North Pacific and a Hawaii stock are recognized (Carretta et al. 2017). In
Hawaii, the occurrence of sei whales is considered rare (DoN 2005). However, six sightings were made
during surveys in the Hawaiian Islands EEZ in July-December 2002 (Barlow 2006), including several
along the north coasts of the Main Hawaiian Islands (Barlow et al. 2004). All sightings occurred in
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November, with one sighting reported near proposed seismic Line 3 north of the Big Island (Barlow et
al. 2004). Bradford et al. (2017) reported two sightings in the northwestern portion of the Hawaiian
Islands EEZ during summer—fall surveys in 2010. Hopkins et al. (2009) sighted one group of three
subadult sei whales northeast of Oahu in November 2007. Sei whale vocalizations were also detected
near Hawaii during November 2002 (Rankin and Barlow 2007). Breeding and calving areas for this
species in the Pacific are unknown, but those sightings suggest that Hawaii may be an important
reproductive area (Hopkins et al. 2009).

Sei whales have been regularly seen during Japanese surveys during the summer in the western
North Pacific (Miyashita 2006; Hakamada et al. 2009; Sasaki et al. 2013). Sei whales have been sighted
in and near the Emperor Seamounts survey area, with the greatest numbers reported for July and August;
few sightings were made during May and June (Hakamada et al. 2009).

Thus, sei whales could be encountered in the Emperor Seamounts survey area during spring and
summer, and likely fall, but they are unlikely to be encountered in the Hawaiian survey area at any time
of the year, especially during summer.

3.3.1.7 Fin Whale (Balaenoptera physalus)

The fin whale is widely distributed in all the World’s oceans (Gambell 1985), although it is most
abundant in temperate and cold waters (Aguilar 2009). Nonetheless, its overall range and distribution are
not well known (Jefferson et al. 2015). A recent review of fin whale distribution in the North Pacific
noted the lack of sightings across the pelagic waters between eastern and western winter areas (Mizroch et
al. 2009). The fin whale most commonly occurs offshore, but can also be found in coastal areas
(Aguilar 2009). Most populations migrate seasonally between temperate waters where mating and
calving occur in winter, and polar waters where feeding occurs in summer (Aguilar 2009). However,
recent evidence suggests that some animals may remain at high latitudes in winter or low latitudes in
summer (Edwards et al. 2015).

The fin whale is known to use the shelf edge as a migration route (Evans 1987). Sergeant (1977)
suggested that fin whales tend to follow steep slope contours, either because they detect them readily, or
because the contours are areas of high biological productivity. However, fin whale movements have been
reported to be complex (Jefferson et al. 2015). Stafford et al. (2009) noted that sea-surface temperature is
a good predictor variable for fin whale call detections in the North Pacific.

North Pacific fin whales summer from the Chukchi Sea to California and winter from California
southwards (Gambell 1985). In the U.S., three stocks are recognized in the North Pacific:
California/Oregon/Washington, Hawaii, and Alaska (Northeast Pacific) (Carretta et al. 2017).
Information about the seasonal distribution of fin whales in the North Pacific has been obtained from the
detection of fin whale calls by bottom-mounted, offshore hydrophone arrays along the U.S. Pacific coast,
in the central North Pacific, and in the western Aleutian Islands (Moore et al. 1998, 2006; Watkins et
al. 2000a,b; Stafford et al. 2007, 2009). Fin whale calls are recorded in the North Pacific year-round,
including near the Emperor Seamounts survey area (e.g., Moore et al. 2006; Stafford et al. 2007, 2009;
Edwards et al. 2015). In the central North Pacific, call rates peak during fall and winter (Moore et
al. 1998, 2006; Watkins et al. 2000a,b).

Sightings of fin whales have been made in Hawaiian waters during fall and winter (Edwards et
al. 2015), but fin whales are generally considered uncommon at that time (DoN 2005). During spring and
summer, their occurrence in Hawaii is considered rare (DoN 2005; see Edwards et al. 2015). There were
five sightings of fin whales during summer—fall surveys in 2002, with sightings during every month
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except August (Barlow et al. 2004). Most sightings were made to the northwest of the Main Hawaiian
Islands; one sighting was made during October southeast of Ohau (Barlow et al. 2004). Two sightings
were made in the Northwestern Hawaiian Islands during summer—fall 2010 (Carretta et al. 2017;
Bradford et al. 2017). Two additional sightings in the EEZ were made by observers on Hawaii-based
longline fishing vessels, including one near proposed seismic Line 3 north of Maui (Carretta et al. 2017).
Fin whale vocalizations have also been detected in Hawaiian waters, mainly during winter (Oleson et
al. 2014, 2016).

In the western Pacific, fin whales are seen off northern Japan, the Kuril Islands, and Kamchatka
during the summer (Miyashita 2006; Matsuoka et al. 2015). During Japanese sightings surveys in the
western North Pacific from 1994-2014, the fin whale was sighted more frequently than the blue,
humpback, or right whale (Matsuoka et al. 2015). During May-June, main distribution areas occurred
from 35-40°N and moved north of 40°N during July and August; high densities were reported north of
45°N (Matsuoka et al. 2015). During these surveys, fin whales were seen in the proposed Emperor
Seamounts survey area from May through September, with most sightings during August (Matsuoka et
al. 2015). Summer sightings in the survey area during 1958-2000 were also reported by Mizroch et
al. (2009) and during July-September 2005 (Miyashita 2006). Edwards et al. (2015) reported fin whale
sightings within or near the Emperor Seamounts survey area from spring through fall.

Thus, fin whales could be encountered in the Emperor Seamounts survey area from spring through
fall, but they are unlikely to be encountered in the Hawaiian survey area during summer.

3.3.1.8 Blue Whale (Balaenoptera musculus)

The blue whale has a cosmopolitan distribution and tends to be pelagic, only coming nearshore to
feed and possibly to breed (Jefferson et al. 2015). Blue whale migration is less well defined than for
some other rorquals, and their movements tend to be more closely linked to areas of high primary
productivity, and hence prey, to meet their high energetic demands (Branch et al. 2007). Generally, blue
whales are seasonal migrants between high latitudes in the summer, where they feed, and low latitudes in
the winter, where they mate and give birth (Lockyer and Brown 1981). Some individuals may stay in low
or high latitudes throughout the year (Reilly and Thayer 1990; Watkins et al. 2000b).

In the North Pacific, blue whale calls are detected year-round (Stafford et al. 2001, 2009; Moore et
al. 2002, 2006; Monnahan et al. 2014). Stafford et al. (2009) reported that sea-surface temperature is a
good predictor variable for blue whale call detections in the North Pacific. Although it has been
suggested that there are at least five subpopulations in the North Pacific (Reeves et al. 1998), analysis of
calls monitored from the U.S. Navy Sound Surveillance System (SOSUS) and other offshore
hydrophones (e.g., Stafford et al. 1999, 2001, 2007; Watkins et al. 2000a; Stafford 2003) suggests that
there are two separate populations: one in the eastern and one in the central North Pacific (Carretta et
al. 2017). The Eastern North Pacific Stock includes whales that feed primarily off California from
June—November and winter off Central America (Calambokidis et al. 1990; Mate et al. 1999). The
Central North Pacific Stock feeds off Kamchatka, south of the Aleutians and in the Gulf of Alaska during
summer (Stafford 2003; Watkins et al. 2000b), and migrates to the western and central Pacific (including
Hawaii) to breed in winter (Stafford et al. 2001; Carretta et al. 2017). The status of these two populations
could differ substantially, as little is known about the population size in the western North Pacific
(Branch et al. 2016).

Blue whales are considered rare in Hawaii (DoN 2005). However, call types from both stocks have
been recorded near Hawaii during August—April, although eastern calls were more prevalent; western
calls were mainly detected during December—March, whereas eastern calls peaked during August and
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September and were rarely heard during October—March (Stafford et al. 2001). No sightings were made
in the Hawaiian Islands EEZ during surveys in July-December 2002 (Barlow et al. 2004; Barlow 2006).
One sighting was made in the Northwestern Hawaiian Islands during August—October 2010 (Bradford et
al. 2013). Three additional sightings in the EEZ were made by observers on Hawaii-based longline
fishing vessels during 1994-2009, including one in offshore waters north of Maui (Carretta et al. 2017).

In the western North Pacific, blue whale calls have been detected throughout the year, but are more
prevalent from July—-December (Stafford et al. 2001). Numerous blue whale sightings have also been
made in the western North Pacific during Japanese surveys during 1994-2014 (Miyashita 2006; Matsuoka
et al. 2015). A northward migration pattern was evident, with the main distribution occurring from
35-40°N during May and June, and north of 40°N during July and August (Matsuoka et al. 2015). High
densities were reported north of 45°N (Matsuoka et al. 2015). Blue whales were seen in the proposed
Emperor Seamounts survey area during August and September and adjacent to the area during May and
July (Matsuoka et al. 2015).

Thus, blue whales could be encountered in the Emperor Seamounts and Hawaii survey areas at any
time of the year, but are more likely to occur in the Emperor Seamounts area during summer, and in the
Hawaii survey area during winter.

3.3.2 Odontocetes
3.3.2.1 Sperm Whale (Physeter macrocephalus)

The sperm whale is the largest of the toothed whales, with an extensive worldwide distribution
from the edge of the polar pack ice to the Equator (Whitehead 2009). Sperm whale distribution is linked
to its social structure: mixed groups of adult females and juveniles of both sexes generally occur in
tropical and subtropical waters at latitudes less than ~40° (Whitehead 2009). After leaving their female
relatives, males gradually move to higher latitudes with the largest males occurring at the highest latitudes
and only returning to tropical and subtropical regions to breed. Sperm whales generally are distributed
over large areas that have high secondary productivity and steep underwater topography, in waters at least
1000 m deep (Jaquet and Whitehead 1996). They are often found far from shore, but can be found closer
to oceanic islands that rise steeply from deep ocean waters (Whitehead 2009).

Sperm whale vocalizations have been recorded throughout the Central and Western Pacific Ocean
(Merkens et al. 2016). Sperm whales are widely distributed in Hawaiian waters throughout the year
(Mobley et al. 2000) and are considered a separate stock from the Oregon/Washington/California stock in
U.S. waters (Carretta et al. 2017). Higher densities occur in deep, offshore waters (Forney et al. 2015).
During summer—fall surveys of the Hawaiian Islands EEZ, 43 sightings were made in 2002 (Barlow
2006) and 41 were made in 2010 (Bradford et al. 2013). Sightings were widely distributed across the
EEZ during both surveys; numerous sightings occurred in and near the proposed survey area (Barlow et
al. 2004; Barlow 2006; Bradford et al. 2017). All sightings during surveys of the Main Hawaiian Islands
in 2000-2012 were made in water >1000 m in depth, with most sightings in areas >3000 m deep (Baird et
al. 2013). Sightings were made during surveys of the Big Island during all seasons, including near
proposed seismic Line 1; no sightings were made off Oahu (Baird et al. 2013). Sperm whales were also
detected acoustically off the west coast of the Big Island year-round (Klinck et al. 2012; Giorli et al.
2016).

Sperm whales have been regularly seen in the western North Pacific during Japanese surveys
during summer (Miyashita 2006; Hakamada et al. 2009), and sightings were also made in offshore waters
east of Japan and on the Shatsky Rise during a summer survey in 2010 (Holst and Beland 2010). During
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winter, few sperm whales are observed off the east coast of Japan (Kato and Miyashita 1998). Sperm
whales have been sighted in and near the Emperor Seamounts survey area from May through August,
with the greatest numbers occurring there during June—August (Miyashita 2006; Hakamada et al. 2009).

Thus, sperm whales could be encountered in the Emperor Seamounts and Hawaii survey areas at
any time of the year, but are more likely to occur in the Emperor Seamounts area during summer.

3.3.2.2 Pygmy and Dwarf Sperm Whales (Kogia breviceps and K. sima)

The pygmy and dwarf sperm whales are distributed widely throughout tropical and temperate seas,
but their precise distributions are unknown because much of what we know of the species comes from
strandings (McAlpine 2009). It has been suggested that the pygmy sperm whale is more temperate and
the dwarf sperm whale more tropical, based at least partially on live sightings at sea from a large database
from the Eastern Tropical Pacific or ETP (Wade and Gerrodette 1993). Kogia spp. are difficult to sight at
sea, because of their dive behavior and perhaps because of their avoidance reactions to ships and behavior
changes in relation to survey aircraft (Wirsig et al. 1998). Although there are few useful estimates of
abundance for pygmy or dwarf sperm whales anywhere in their range, they are thought to be fairly
common in some areas.

Both Kogia species are sighted primarily along the continental shelf edge and slope and over deeper
waters off the shelf (Hansen et al. 1994; Davis et al. 1998; Jefferson et al. 2015). However, several
studies have suggested that pygmy sperm whales live mostly beyond the continental shelf edge, whereas
dwarf sperm whales tend to occur closer to shore, often over the continental shelf (Rice 1998; Wang et
al. 2002; MacLeod et al. 2004). On the other hand, McAlpine (2009) and Barros et al. (1998) suggested
that dwarf sperm whales could be more pelagic and dive deeper than pygmy sperm whales.

Vocalizations of Kogia spp. have been recorded in the North Pacific Ocean (Merkens et al. 2016).
An insular resident population of dwarf sperm whales occurs within ~20 km from the Main Hawaiian
Islands throughout the year (Baird et al. 2013; Oleson et al. 2013). During small-boat surveys in 2000-
2012, dwarf sperm whales were sighted in all water depth categories up to 5000 m deep, but the highest
sighting rates were in water 500-1000 m deep (Baird et al. 2013). Of a total of 74 sightings during those
surveys, most sightings were made off the Big Island, including near proposed seismic Line 1 (Baird et al.
2013). The area off the west coast of the Big Island is considered a BIA for dwarf sperm whales (Baird et
al. 2015). Only one sighting was made off Oahu (Baird et al. 2013).

Only five sightings of pygmy sperm whales were made during the surveys, including several off
the west coast of the Big Island; the majority of sightings were made in water >3000 m deep (Baird et
al. 2013). The dwarf sperm whale was one of the most abundant species during a summer—fall survey of
the Hawaiian EEZ in 2002 (Barlow 2006); during that survey, two sightings of pygmy sperm whales,
five sightings of dwarf sperm whales, and one sighting of an unidentified Kogia sp. were made. All
sightings were made in the western portion of the EEZ (Barlow et al. 2004; Barlow 2006). During
summer—fall surveys of the Hawaiian EEZ in 2010, one dwarf sperm whale and one unidentified Kogia
sp. were sighted (Bradford et al. 2017); no sightings were made in or near the proposed survey area
(Carretta et al. 2017).

Although Kogia spp. have been seen during Japanese sighting surveys in the western North Pacific
in August-September (Kato et al. 2005), to the best of our knowledge, there are no direct data available
for the Emperor Seamounts survey area with respect to Kogia spp. Based on their distributional ranges,
the pygmy sperm whale is more likely to occur in the proposed Emperor Seamounts survey area than the
dwarf sperm whale.
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3.3.2.3 Cuvier’s Beaked Whale (Ziphius cavirostris)

Cuvier’s beaked whale is the most widespread of the beaked whales, occurring in almost all
temperate, subtropical, and tropical waters and even some sub-polar and polar waters (MaclLeod et
al. 2006). It is likely the most abundant of all beaked whales (Heyning and Mead 2009). Cuvier’s beaked
whale is found in deep water over and near the continental slope (Jefferson et al. 2015).

Cuvier’s beaked whale has been sighted during surveys in Hawaii (Barlow 2006; Baird et al. 2013;
Bradford et al. 2017). Resighting and telemetry data suggest that a resident insular population of Cuvier’s
beaked whale may exist in Hawaii, distinct from offshore, pelagic whales (e.g. McSweeney et al. 2007;
Baird et al. 2013; Oleson et al. 2013). During small-boat surveys around the Hawaiian Islands in
2000-2012, sightings were made in water depths of 500-4000 m off the west coast of the Big Island
during all seasons (Baird et al. 2013). The waters around the Big Island are considered a BIA for
Cuvier’s beaked whale (Baird et al. 2015); proposed seismic Line 1 would traverse this area.

During summer-fall surveys of the Hawaiian Islands EEZ, three sightings of Cuvier’s beaked
whale were made in the western portion of the EEZ in 2002 (Barlow 2006) and 23 were made in the EEZ
in 2010 (Bradford et al. 2013). It was one of the most abundant cetacean species sighted in 2002
(Barlow 2006). In 2010, most sightings were made in nearshore waters of the Northwestern Hawaiian
Islands, but one was made on the west coast of the Big Island, and another was made far offshore and to
the southwest of Kauai (Carretta et al. 2017). Cuvier’s beaked whales were also reported near proposed
seismic line 1 during November 2009 (Klinck et al. 2012). They have also been detected acoustically at
hydrophones deployed near the Main Hawaiian Islands during spring and fall (Baumann-Pickering et
al. 2014, 2016), including off the west coast of the Big Island (Klinck et al. 2012). Probable acoustic
detections were also made at Cross Seamount, south of the Main Hawaiian Islands, at 18.72°N, 158.25°W
(Johnston 2008).

Cuvier’s beaked whale has been seen during Japanese sighting surveys in August—September in the
western North Pacific (Kato et al. 2005). It has also been detected acoustically in the Aleutian Islands
(Baumann-Pickering et al. 2014). There is very little information on this species for the Emperor
Seamounts survey area, but what is known of its distribution and habitat preferences suggests that it could
occur there.

3.3.2.4 Longman’s Beaked Whale (Indopacetus pacificus)

Longman’s beaked whale, also known Indo-Pacific beaked whale, used to be one of the least
known cetacean species, but it is now one of the more frequently sighted beaked whales (Pitman 2009a).
Longman’s beaked whale occurs in tropical waters throughout the Indo-Pacific, with records from 30°S to
40°N (Pitman 2009a). Longman’s beaked whale is most often sighted in waters with temperatures >26°C
and depth >2000 m, and sightings have also been reported along the continental slope (Anderson et
al. 2006; Pitman 2009a).

During small-boat surveys around the Hawaiian Islands in 2000-2012, a single sighting of
Longman’s beaked whale was made off the west coast of the Big Island during summer (Baird et
al. 2013). During summer—fall surveys of the Hawaiian Islands EEZ, one sighting was made in 2002 and
three were made in 2010; one sighting was made in offshore waters southwest of Ohau, and another was
made at the edge of the EEZ southwest of the Big Island (Barlow et al. 2004; Barlow 2006; Bradford et
al. 2013). Acoustic detections have been made at the Palmyra Atoll and the Pearl and Hermes Reef
(Baumann-Pickering et al. 2014).

Longman’s beaked whale has been seen during Japanese sighting surveys in August—September in
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the western North Pacific (Kato et al. 2005). However, what is known about its distribution and habitat
preferences suggests that it does not occur in the Emperor Seamounts survey area.

3.3.2.5 Blainville’s Beaked Whale (Mesoplodon densirostris)

Blainville’s beaked whale is found in tropical and warm temperate waters of all oceans
(Pitman 2009b). It has the widest distribution throughout the world of all mesoplodont species and
appears to be common (Pitman 2009b). It is commonly sighted in some areas of Hawaii (Jefferson et
al. 2015).

McSweeney et al. (2007), Schorr et al. (2009), Baird et al. (2013), and Oleson et al. (2013) have
suggested the existence of separate insular and offshore Blainville’s beaked whales in Hawaiian waters.
During small-boat surveys around the Hawaiian Islands in 2000-2012, sightings were made in shelf as
well as deep water, with the highest sighting rates in water 3500-4000 m deep, followed by water
500-1000 m deep (Baird et al. 2013). Sightings were made during all seasons off the Big Island, as well
as off Oahu (Baird et al. 2013). The area off the west coast of the Big Island is considered a BIA for
Blainville’s beaked whale (Baird et al. 2015); proposed seismic Line 1 would traverse this BIA. During
summer—fall shipboard surveys of the Hawaiian Islands EEZ, three sightings were made in 2002 and two
were made in 2010, all in the western portion of the EEZ (Barlow et al. 2004; Barlow 2006; Bradford et
al. 2013). In addition, there were four sightings of unidentified Mesoplodon there in 2002 (Barlow et
al. 2004; Barlow 2006) and 10 in 2010 (Bradford et al. 2013).

Blainville’s beaked whales have also been detected acoustically at hydrophones deployed near the
Main Hawaiian Islands throughout the year (Baumann-Pickering et al. 2014, 2016; Henderson et al. 2016;
Manzano-Roth et al. 2016), including off the west coast of the Big Island, near proposed seismic Line 1,
during October—November 2009 (Klinck et al. 2012). Probable acoustic detections were also made at
Cross Seamount, south of the Main Hawaiian Islands, at 18.72°N, 158.25°W (Johnston 2008).
Blainville’s beaked whale is expected to be absent from the Emperor Seamounts survey area.

3.3.2.6  Stejneger’s Beaked Whale (Mesoplodon stejnegeri)

Stejneger’s beaked whale occurs in subarctic and cool temperate waters of the North Pacific
(Mead 1989). Most records are from Alaskan waters, and the Aleutian Islands appear to be its center of
distribution (Mead 1989). In the western Pacific Ocean, Stejneger’s beaked whale has been seen during
Japanese sighting surveys during August—-September (Kato et al. 2005). Seasonal peaks in strandings
along the western coast of Japan suggest that this species may migrate north in the summer from the Sea
of Japan (Mead 1989). They have also been detected acoustically in the Aleutian Islands during summer,
fall, and winter (Baumann-Pickering et al. 2014).

Given its distributional range (see Jefferson et al. 2015), Stejneger’s beaked whale could occur in
the Emperor Seamounts survey area. It does not occur in the Hawaiian survey area.

3.3.2.7 Ginkgo-toothed Beaked Whale (Mesoplodon ginkgodens)

Ginkgo-toothed beaked whale is only known from stranding and capture records (Mead 1989;
Jefferson et al. 2015). It is hypothesized to occupy tropical and warm temperate waters of the Indian and
Pacific oceans (Pitman 2009b). Its distributional range in the North Pacific extends from Japan to the
Galapagos Islands, and there are also records for the South Pacific as far south as Australia and New
Zealand (Jefferson et al. 2015). Although its distributional range is thought to be south of Hawaii
(Jefferson et al. 2015), vocalizations likely from this species have been detected acoustically at
hydrophones deployed near the Main Hawaiian Islands and just to the south at Cross Seamount (18.72°N,
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158.25°W), as well as at the Wake Atoll and Mariana Islands (Baumann-Pickering et al. 2014, 2016).
However, no sightings have been made in Hawaiian waters (Barlow 2006; Baird et al. 2013; Bradford et
al. 2017).

The ginkgo-toothed beaked whale could occur in the southern parts of the Hawaiian survey area,
but it is not expected to occur in the Emperor Seamounts survey area.

3.3.2.8 Deraniyagala’s Beaked Whale (Mesoplodon hotaula)

Deraniyagala’s beaked whale is a newly recognized species of whale that recently has been
described for the tropical Indo-Pacific, where it is thought to occur between ~15°N and ~10°S
(Dalebout et al. 2014). Strandings have been reported for the Maldives, Sri Lanka, the Seychelles,
Kiribati, and Palmyra Atoll (Dalebout et al. 2014), and acoustic detections have been made at Palmyra
Atoll and Kingman Reef in the Line Islands (Baumann-Pickering et al. 2014). It is closely related to
ginkgo-toothed beaked whale, but DNA and morphological data have shown that the two are separate
species (Dalebout et al. 2014).

Although possible, Deraniyagala’s beaked whale is unlikely to occur in the Hawaiian survey area,
and its range does not include the Emperor Seamounts survey area.

3.3.2.9 Hubb’s Beaked Whale (Mesoplodon carlhubbsi)

Hubb’s beaked whale occurs in temperate waters of the North Pacific (Mead 1989). Most of the
stranding records are from California (Willis and Baird 1998). Its distribution appears to be correlated
with the deep subarctic current (Mead et al. 1982). Its range is believed to be continuous across the North
Pacific (Macleod et al. 2006), although this has yet to be substantiated because very few direct at-sea
observations exist.

Hubb’s beaked whale was seen during Japanese sighting surveys in the western North Pacific
during August-September (Kato et al. 2005). However, there is very little information on this species for
the Emperor Seamounts survey area, but what is known of its distribution suggests that it is unlikely to
occur there. Although not expected to occur in warm waters, possible vocalizations have been detected
acoustically in the Hawaiian Islands and Wake Atoll, but no detections were made in the Aleutians
(Baumann-Pickering et al. 2014). Although possible, Hubb’s beaked whale is unlikely to occur in the
Hawaiian survey area.

3.3.2.10 Baird’s Beaked Whale (Berardius bairdii)

Baird’s beaked whale has a fairly extensive range across the North Pacific north of 30°N, and
strandings have occurred as far north as the Pribilof Islands (Rice 1986). Two forms of Baird’s beaked
whales have been recognized — the common slate-gray form and a smaller, rare black form (Morin et
al. 2017). The gray form is seen off Japan, in the Aleutians, and on the west coast of North America,
whereas the black from has been reported for northern Japan and the Aleutians (Morin et al. 2017).
Recent genetic studies suggest that the black form could be a separate species (Morin et al. 2017).

Baird’s beaked whale is currently divided into three distinct stocks: Sea of Japan, Okhotsk Sea, and
Bering Sea/eastern North Pacific (Balcomb 1989; Reyes 1991). The whales occur year-round in the
Okhotsk Sea and Sea of Japan (Kasuya 2009a). Baird’s beaked whales sometimes are seen close to shore,
but their primary habitat is over or near the continental slope and oceanic seamounts in waters
1000-3000 m deep (Jefferson et al. 1993; Kasuya and Ohsumi 1984; Kasuya 2009a).

Off Japan’s Pacific coast, Baird’s beaked whales start to appear in May, numbers increase over the
summer, and decrease toward October (Kasuya 2009a). During this time, they are nearly absent in
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offshore waters (Kasuya 2009a). Kato et al. (2005) also reported the presence of Baird’s beaked whales
in the western North Pacific in August-September. They have also been detected acoustically in the
Aleutian Islands (Baumann-Pickering et al. 2014).

Baird’s beaked whale could be encountered at the Emperor Seamounts survey area, but its
distribution does not include Hawaiian waters.

3.3.2.11 Rough-toothed Dolphin (Steno bredanensis)

The rough-toothed dolphin is distributed worldwide in tropical to warm temperate oceanic waters
(Miyazaki and Perrin 1994; Jefferson 2009). In the Pacific, it occurs from central Japan and northern
Australia to Baja California, Mexico, and southern Peru (Jefferson 2009). It generally occurs in deep,
oceanic waters, but can be found in shallower coastal waters in some regions (Jefferson et al. 2015).

The rough-toothed dolphin is expected to be one of the most abundant cetaceans in the Hawaiian
survey area, based on previous surveys in the area (Barlow et al. 2004; Barlow 2006; Baird et al. 2013;
Bradford et al. 2017). Higher densities are expected to occur in deeper waters around the Hawaiian
Islands than in far offshore waters of the Hawaiian EEZ (Forney et al. 2015). During small-boat surveys
around the Hawaiian Islands in 2000-2012, it was sighted in water as deep as 5000 m, with the highest
sighting rates in water >3500 m deep, throughout the year (Baird et al. 2013). Sightings were made off
the Big Island as well as Oahu (Baird et al. 2013). The area west of the Big Island is considered BIA
(Baird et al. 2015); proposed seismic Line 1 would traverse this area. During summer—fall surveys of the
Hawaiian Islands EEZ, rough-toothed dolphins were observed throughout the EEZ, including near the
proposed survey area to the north and south of the Main Hawaiian Islands; in total, there were 18
sightings in 2002 and 24 sightings in 2010 (Barlow 2006; Barlow et al. 2004; Bradford et al. 2017).
Acoustic detections have also been made in Hawaiian waters (Rankin et al. 2015).

In the western North Pacific Ocean, rough-toothed dolphins have been seen during Japanese
sighting surveys during August—September (Kato et al. 2005). However, there is very little information
on this species for the Emperor Seamounts survey area, but what is known of its distribution suggests that
it is unlikely to occur there.

3.3.2.12 Common Bottlenose Dolphin (Tursiops truncatus)

The bottlenose dolphin occurs in tropical, subtropical, and temperate waters throughout the World
(Wells and Scott 2009). Generally, there are two distinct bottlenose dolphin ecotypes, one mainly found
in coastal waters and one mainly found in oceanic waters (Duffield et al. 1983; Hoelzel et al. 1998;
Walker et al. 1999). As well as inhabiting different areas, these ecotypes differ in their diving abilities
(Klatsky 2004) and prey types (Mead and Potter 1995).

The bottlenose dolphin is expected to be one of the most abundant cetaceans in the Hawaiian
survey area, based on previous surveys in the region (Barlow 2006; Baird et al. 2013; Bradford et
al. 2017). Higher densities are expected to occur around the Hawaiian Islands than in far offshore waters
of the Hawaiian EEZ (Forney et al. 2015). Photo-identification studies have shown that there are distinct
resident populations at the four island groups in Hawaii (Kuai & Niihau, Oahu, the 4-island region, and
the Big Island); the 1000-m isobath serves as the boundary between these resident insular stocks and the
Hawaii pelagic stock (Martien et al. 2012). The areas where the insular stocks are found are also
considered BIAs (Baird et al. 2015). Proposed seismic Lines 1 and 2 would traverse the BIAS to the west
of Oahu and west of the Big Island.

During small-boat surveys around the Hawaiian Islands in 2000-2012, the bottlenose dolphin was

Final Environmental Assessment/Analysis for L-DEO North Pacific Ocean, 2018/2019 Page 31



111. Affected Environment

sighted in water as deep as 4500 m, but the highest sighting rates occurred in water <500 m deep (Baird et
al. 2013). Sightings were made during all seasons off the Big Island, including near proposed seismic
Line 1, and off Oahu (Baird et al. 2013). Common bottlenose dolphins were also observed during
summer—fall surveys of the Hawaiian EEZ, mostly in nearshore waters but also in offshore waters,
including in and near the proposed survey area among the Main Hawaiian Islands, and to the north and
south of the islands (see map in Carretta et al. 2017). Fifteen sightings were made in 2002
(Barlow 2006), and 19 sightings were made in 2010 (Bradford et al. 2017).

In the western North Pacific Ocean, common bottlenose dolphins have been sighted off the east
coast of Japan during summer surveys in 1983-1991 (Miyashita 1993a). Although only part of the
proposed Emperor Seamounts survey area was surveyed during the month of August, no sightings were
made within or near the survey area (Miyashita 1993a). Offshore sightings to the south of the proposed
survey area were made during September (Miyashita 1993a), and there is also a record just to the
southwest of the survey area during summer (Kanaji et al. 2017). The distributional range of the common
bottlenose dolphin does not appear to extend north to the Emperor Seamounts survey area; thus, it is not
expected to be encountered during the survey.

3.3.2.13 Short-beaked Common Dolphin (Delphinus delphis)

The common dolphin is found in tropical and warm temperate oceans around the World
(Perrin 2009a). It ranges as far south as 40°S in the Pacific Ocean, is common in coastal waters
200-300 m deep, and is also associated with prominent underwater topography, such as seamounts
(Evans 1994). There are two species of common dolphins: the short-beaked common dolphin
(D. delphis) and the long-beaked common dolphin (D. capensis). The short-beaked common dolphin is
mainly found in offshore waters, and the long-beaked common dolphin is more prominent in coastal
areas.

During Japanese sighting surveys in the western North Pacific in August-September, both
long- and short-beaked common dolphins have been seen (Kato et al. 2005). Kanaji et al. (2017) reported
one record to the southwest of the proposed survey area during summer. There are also bycatch records
of short-beaked common dolphins near the Emperor Seamounts survey area during summer and winter
(Hobbs and Jones 1993). Based on information regarding the distribution and habitat preferences, only
the short-beaked common dolphin could occur there.

Neither the short-beaked nor long-beaked common dolphin are expected to occur in the Hawaiian
survey area. No sightings of either species have been made during surveys of the Hawaii Islands
(Barlow 2006; Baird et al. 2013; Bradford et al. 2017).

3.3.2.14 Pantropical Spotted Dolphin (Stenella attenuata)

The pantropical spotted dolphin is one of the most abundant cetaceans and is distributed worldwide
in tropical and some subtropical waters (Perrin 2009b), between ~40°N and 40°S (Jefferson et al. 2015).
It is found primarily in deeper waters, but can also be found in coastal, shelf, and slope waters
(Perrin 2009b). There are two forms of pantropical spotted dolphin: coastal and offshore. The offshore
form inhabits tropical, equatorial, and southern subtropical water masses; the pelagic individuals around
the Hawaiian Islands belong to a stock distinct from those in the ETP (Dizon et al. 1991; Perrin 2009b).
Spotted dolphins are commonly seen together with spinner dolphins in mixed-species groups, €.g., in the
ETP (Au and Perryman 1985), off Hawaii (Psarakos et al. 2003), and in the Marquesas Archipelago
(Gannier 2002).

The pantropical spotted dolphin is expected to be one of the most abundant cetaceans in the
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proposed Hawaiian survey area based on previous surveys in the region (Baird et al. 2013; Barlow 2006;
Bradford et al. 2017). Higher densities are expected to occur around the Main Hawaiian Islands than
elsewhere in the Hawaiian EEZ (Forney et al. 2015). The Main Hawaiian Islands insular spotted dolphin
stock consists of two separate stocks at Oahu and 4-Islands (which extend 20 km seaward), and one stock
off the Big Island, up to 65 km from shore (Carretta et al. 2017). Spotted dolphins outside of these insular
stocks are part of the Hawaii pelagic stock (Carretta et al. 2017).

During small-boat surveys around the Hawaiian Islands in 2000-2012, the pantropical spotted
dolphin was sighted in all water depth categories, with the lowest sighting rate in water <500 m (Baird et
al. 2013). It was observed during all seasons, including off the Big Island and Oahu (Baird et al. 2013).
It was also seen during summer—fall surveys of the Hawaiian Islands EEZ including in the proposed
survey area, with sightings to the north, south, and around the Main Hawaiian Islands (see map in
Carretta et al. 2017); 14 sightings were made in 2002 (Barlow 2006), and 12 sightings were made in 2010
(Bradford et al. 2017). The areas off southwest Oahu, south of Lanai, and west of the Big Island are
considered BIAs (Baird et al. 2015); proposed seismic Line 1 traverses the BIA west of the Big Island.
One sighting was made in July 2010 in the northwestern portion of the Hawaiian EEZ during the Shatsky
Rise cruise (Holst and Beland 2010).

In the western Pacific, pantropical spotted dolphins occur from Japan south to Australia; they have
been hunted in drive fisheries off Japan for decades (Kasuya 2007). A sighting of three individuals was
made in offshore waters east of Japan in August 2010 during the Shatksy Rise cruise (Holst and
Beland 2010). Pantropical spotted dolphins were also sighted off the east coast of Japan during summer
surveys in 1983-1991, with the highest densities in offshore waters between 30°N and 37°N
(Miyashita 1993a). Although only part of the proposed Emperor Seamounts survey area was surveyed
during the month of August, no sightings were made within or near the survey area; offshore sightings to
the south of the proposed survey area were made during August and September (Miyashita 1993a). The
distributional range of the pantropical spotted dolphin does not appear to extend north to the Emperor
Seamounts survey area; thus, it is not expected to be encountered during the survey.

3.3.2.15 Spinner Dolphin (Stenella longirostris)

The spinner dolphin is pantropical in distribution, including oceanic tropical and sub-tropical
waters between 40°N and 40°S (Jefferson et al. 2015). It is generally considered a pelagic species
(Perrin 2009b), but can also be found in coastal waters and around oceanic islands (Rice 1998). In
Hawaii, spinner dolphins belong to the offshore stock (S.1. longirostris; Gray’s spinner) that is separate
from animals in the ETP (Dizon et al. 1991).

The spinner dolphin is expected to be one of the most abundant cetaceans in the Hawaiian survey
area, based on previous surveys in the region (Barlow 2006; Baird et al. 2013; Bradford et al. 2017).
Higher densities are expected to occur around in offshore waters south of the Hawaiian Islands (Forney et
al. 2015). There are six separate stocks managed within the Hawaiian EEZ — the Hawaii Island (Big
Island), Oahu/4-islands, Kauai/Niihau, Pearl & Hermes Reef, Midway Atoll/Kure, and Hawaiian pelagic
stocks (Carretta et al. 2017); individuals from three of these stocks (Hawaii pelagic, Hawaii Island,
Oahu/4-Islands) are expected to overlap with the proposed survey area. The boundaries of these stocks
are out to 10 n.mi. from shore; these regions are also considered BIAs (Baird et al. 2015). Proposed
seismic Line 1 traverses the BIA west of the Big Island of Hawaii.

During small-boat surveys around the Hawaiian Islands in 2000-2012, it was sighted in water as
deep as 3000 m, with the highest sighting rates in water <500 m deep (Baird et al. 2013). It was seen
during all months, including off the west coast of the Big Island and off Oahu (Baird et al. 2013). Spinner
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dolphins were also sighted in the proposed survey area during summer—fall surveys of the Hawaiian
Islands EEZ, including south of Ohau (see map in Carretta et al. 2017); eight sightings were made in 2002
(Barlow 2006) and four were made in 2010 (Bradford et al. 2013).

Kato et al. (2005) noted that spinner dolphins were seen during Japanese sighting surveys in the
western North Pacific in August-September. To the best of our knowledge, there are no data on the
occurrence of spinner dolphins near the Emperor Seamounts survey area. However, the survey area is
located to the north of the known range of the spinner dolphins.

3.3.2.16 Striped Dolphin (Stenella coeruleoalba)

The striped dolphin has a cosmopolitan distribution in tropical to warm temperate waters from
~50°N to 40°S (Perrin et al. 1994a; Jefferson et al. 2015). It is typically found in waters outside the
continental shelf and is often associated with convergence zones and areas of upwelling (Archer 2009). It
occurs primarily in pelagic waters, but has been observed approaching shore where there is deep water
close to the coast (Jefferson et al. 2015).

The striped dolphin is expected to be one of the most abundant cetaceans in the proposed Hawaiian
survey area, based on previous surveys in the region (Barlow 2006; Baird et al. 2013; Bradford et
al. 2017). Higher densities are expected to occur around in offshore waters of the Hawaiian EEZ (Forney
et al. 2015). During small-boat surveys around the Hawaiian Islands in 2000-2012, sightings were made
in water depths of 1000-5000 m, with the highest sighting rates in water deeper than 3000 m (Baird et
al. 2013). Sightings were made during all seasons, including near proposed seismic Line 1 off the Big
Island (Baird et al. 2013). It was also sighted within the proposed survey area during summer—fall
shipboard surveys of the Hawaii Islands EEZ, including north and south of the Main Hawaiian Islands
(see map in Carretta et al. 2017); 15 sightings were made in 2002 (Barlow 2006) and 25 sightings were
made in 2010 (Bradford et al. 2013).

In the western North Pacific, the striped dolphin was one of the most common dolphin species seen
during Japanese summer sighting surveys (Miyashita 1993a). During these surveys, densities were
highest in offshore areas between 35°N and 40°N, and in coastal waters of southeastern Japan
(Miyashita 1993a). Although only part of the proposed Emperor Seamounts survey area was surveyed
during the month of August, no sightings were made within the survey area; sightings near the proposed
survey area, south of 41°N, were made during August (Miyashita 1993a). Kanaji et al. (2017) reported on
another record during summer to the southwest of the survey area. One winter bycatch record was
reported just to the south of the survey area for October 1990 to May 1991 (Hobbs and Jones 1993).
Based on its distributional range and habitat preferences, the striped dolphin could be encountered in the
Emperor Seamounts survey area.

3.3.2.17 Fraser’s Dolphin (Lagenodelphis hosei)

Fraser’s dolphin is a tropical oceanic species distributed between 30°N and 30°S that generally
inhabits deeper, offshore water (Dolar 2009). It occurs rarely in temperate regions and then only in
relation to temporary oceanographic anomalies such as El Nifio events (Perrin et al. 1994b). In the ETP,
it was sighted at least 15 km from shore in waters 1500-2500 m deep (Dolar 2009).

Fraser’s dolphin is one of the most abundant cetaceans in the offshore waters of the Hawaiian
Islands EEZ (Barlow 2006; Bradford et al. 2017). Summer—fall shipboard surveys of the EEZ resulted in
two sightings of Fraser’s dolphin in 2002 and four in 2010, all in the western portion of the EEZ
(Barlow 2006; Bradford et al. 2013; Carretta et al. 2017). During small-boat surveys around the
Hawaiian Islands in 2000-2012, only two sightings were made off the west coast of the Big Island, one

Final Environmental Assessment/Analysis for L-DEO North Pacific Ocean, 2018/2019 Page 34



111. Affected Environment

during winter and one during spring in water deeper than 1000 m.

Fraser’s dolphin was seen during Japanese sighting surveys in the western North Pacific during
August-September (Kato et al. 2005). However, its range does not extend as far north as the Emperor
Seamounts survey area. Thus, Fraser’s dolphin is not expected to occur in the Emperor Seamounts survey
area, but it could be encountered in deep water of the Hawaii survey area.

3.3.2.18 Pacific White-sided Dolphin (Lagenorhynchus obliquidens)

The Pacific white-sided dolphin is found throughout the temperate North Pacific, in a relatively
narrow distribution between 38°N and 47°N (Brownell et al. 1999). It is common both on the high seas
and along the continental margins (Leatherwood et al. 1984; Dahlheim and Towell 1994; Ferrero and
Walker 1996). Pacific white-sided dolphins often associate with other species, including cetaceans
(especially Risso’s and northern right whale dolphins; Green et al. 1993), pinnipeds, and seabirds.

Pacific white-sided dolphins were seen throughout the North Pacific during surveys conducted
during 1983-1990 (Buckland et al. 1993; Miyashita 1993b). Sightings were made in the western Pacific
during the summer (Buckland et al. 1993; Miyashita 1993b), as well as during spring and fall (Buckland
et al. 1993). Pacific white-sided dolphins were observed in the southern portion of the Emperor
Seamounts survey area, south of 45°S, as well as at higher latitudes just to the east (Buckland et al. 1993;
Miyashita 1993b). Bycatch in the squid driftnet fishery has also been reported for the Emperor
Seamounts survey area (Hobbs and Jones 1993; Yatsu et al. 1993). Thus, Pacific white-sided dolphins
could be encountered in the Emperor Seamounts survey area, but they are not known to occur as far south
as Hawaii.

3.3.2.19 Northern Right Whale Dolphin (Lissodelphis borealis)

The northern right whale dolphin is found in cool temperate and sub-arctic waters of the North
Pacific, ranging from 34-55°N (Lipsky 2009). It occurs from the Kuril Islands south to Japan and
eastward to the Gulf of Alaska and southern California (Rice 1998). The northern right whale dolphin is
one of the most common marine mammal species in the North Pacific, occurring primarily on the outer
continental shelf, slope waters, and oceanic regions, where water depths are >100 m (see Green et
al. 1993; Barlow 2003; Carretta et al. 2017). The northern right whale dolphin does, however, come
closer to shore where there is deep water, such as over submarine canyons (Jefferson et al. 2015).

Northern right whale dolphins were seen throughout the North Pacific during surveys conducted
during 1983-1990, with sightings made in the western Pacific primarily during the summer (Buckland et
al. 1993; Miyashita 1993b). Northern right whale dolphins were observed in the southern portion of the
Emperor Seamounts survey area, south of 45°S (Buckland et al. 1993; Miyashita 1993b). Bycatch
records for the Emperor Seamounts survey area have also been reported (Hobbs and Jones 1993; Yatsu et
al. 1993). One sighting was made just to the east of the survey area, at a more northerly latitude
(Miyashita 1993b). Thus, northern right whale dolphins could be encountered in the Emperor Seamounts
survey area, but their distribution does not range as far south as the Hawaiian Islands.

3.3.2.20 Risso’s Dolphin (Grampus griseus)

Risso’s dolphin is primarily a tropical and mid-temperate species distributed worldwide (Kruse et
al. 1999). It occurs between 60°N and 60°S, where surface water temperatures are at least 10°C (Kruse et
al. 1999). Water temperature appears to be an important factor affecting its distribution (Kruse et
al. 1999). Although it occurs from coastal to deep water, it shows a strong preference for mid-temperate
waters of the continental shelf and slope (Jefferson et al. 2014).
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During small-boat surveys around the Hawaiian Islands in 2000-2012, sighting rates were highest
in water >3000 m deep (Baird et al. 2013). Sightings were made during all seasons off the west coast of
the Big Island, including near proposed seismic Line 1; no sightings were made off Oahu (Baird et
al. 2013). During summer—fall surveys of the Hawaiian Islands EEZ, seven sightings were made in 2002
(Barlow 2006) and 10 were made in 2010 (Bradford et al. 2017); several sightings occurred within the
proposed survey area south of the Main Hawaiian Islands (see map in Carretta et al. 2017).

Risso’s dolphins were regularly seen during Japanese summer sighting surveys in the western
North Pacific (Miyashita 1993a), and one individual was seen in the offshore waters east of Japan on
18 August 2010 during the Shatksy Rise cruise (Holst and Beland 2010). Occurrence in the western
North Pacific appears to be patchy, but high densities were observed in coastal waters, between
148°E-157°E, and east of 162°E (Miyashita 1993a). Although only part of the proposed Emperor
Seamounts survey area was surveyed during the month of August, no sightings were made within the
survey area; however, sightings were made south of 41°N (Miyashita 1993a). As its regular northern
range extends to the southernmost portion of the Emperor Seamounts survey area, and one record has
been reported outside of its range in the Aleutian Islands (Jefferson et al. 2014), the occurrence of Risso’s
dolphin is expected to be rare in the Emperor Seamounts survey area.

3.3.2.21 Melon-headed Whale (Peponocephala electra)

The melon-headed whale is an oceanic species found worldwide in tropical and subtropical waters
from ~40°N to 35°S (Jefferson et al. 2015). It is commonly seen in mixed groups with other cetaceans
(Jefferson and Barros 1997; Huggins et al. 2005). It occurs most often in deep offshore waters and
occasionally in nearshore areas where deep oceanic waters occur near the coast (Perryman 2009). In the
North Pacific, it is distributed south of central Japan and southern California, as well as across the Pacific,
including Hawaii.

Photo-identification and telemetry studies have revealed that there are two distinct populations of
melon-headed whales in Hawaiian waters—the Hawaiian Islands stock and the Kohala resident stock
associated with the west coast of the Big Island (Aschettino et al. 2012; Oleson et al. 2013; Carretta et al.
2017). During small-boat surveys around the Hawaiian Islands in 2000-2012, sightings were made
during all seasons in all water depths up to 5000 m, including sightings off the west coasts of the Big
Island and Oahu (Baird et al. 2013). There are numerous records near the proposed seismic transect off
the west coast of the Big Island (Carretta et al. 2017); this area is considered a BIA (Baird et al. 2015).
Forney et al. (2107) reported that this small resident population may be particularly sensitive to noise
exposure. Seismic transects through the Kohala resident stock range would be planned to occur during
daylight, if possible.

During summer—fall surveys of the Hawaiian Islands EEZ in 2002 and 2010, there was a single
sighting each year; neither was located near the proposed survey area (Barlow et al. 2004; Bradford et al.
2017). Satellite telemetry data revealed distant pelagic movements, associated with feeding, nearly to the
edge of the Hawaiian Islands EEZ (Oleson et al. 2013).

Melon-headed whales have been seen during Japanese sighting surveys in the western North
Pacific in August-September (Kato et al. 2005). However, their distributional range does not extend to
the Emperor Seamounts survey area. Thus, melon-headed whale is expected to occur in the proposed
Hawaiian survey area, but not in the Emperor Seamounts survey area.

3.3.2.22 Pygmy Killer Whale (Feresa attenuata)
The pygmy killer whale has a worldwide distribution in tropical and subtropical waters (Donahue
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and Perryman 2009), generally not ranging south of 35°S (Jefferson et al. 2015). In warmer water, it is
usually seen close to the coast (Wade and Gerrodette 1993), but it is also found in deep waters. In the
North Pacific, it occurs from Japan and Baja, California, southward and across the Pacific Ocean,
including Hawaii.

A small resident population inhabits the waters around the Main Hawaiian Islands (Oleson et
al. 2013), where it generally occurs within ~20 km from shore (Baird et al. 2011). During small-boat
surveys around the Hawaiian Islands in 2000-2012, sightings were made during all seasons in water up to
3000 m deep, off the west coasts of Oahu and the Big Island (Baird et al. 2013), including near proposed
seismic Lines 1 and 2. The waters off the west and southeast coasts of the Big Island are considered a
BIA (Baird et al. 2015). Pygmy Kkiller whales were also recorded during summer—fall surveys of the
Hawaiian Islands EEZ: three sightings in 2002 (Barlow et al. 2004; Barlow 2006) and five in 2010
(Bradford et al. 2017), including some within the study area to the north and south of the Main Hawaiian
Islands (Carretta et al. 2017).

Kato et al. (2005) reported the occurrence of this species during Japanese sighting surveys in the
western North Pacific in August—-September. However, its distributional range indicates that the pygmy
killer whale is unlikely to occur in the Emperor Seamounts survey area.

3.3.2.23 False Killer Whale (Pseudorca crassidens)

The false killer whale is found worldwide in tropical and temperate waters, generally between 50°N
and 50°S (Odell and McClune 1999). It is widely distributed, but generally uncommon throughout its
range (Baird 2009). It is gregarious and forms strong social bonds, as is evident from its propensity to
strand en masse (Baird 2009). The false killer whale generally inhabits deep, offshore waters, but
sometimes is found over the continental shelf and occasionally moves into very shallow water (Jefferson
et al. 2008; Baird 2009). In the North Pacific, it occurs from Japan and southern California, southward
and across the Pacific, including Hawaii.

Telemetry, photo-identification, and genetic studies have identified three independent populations
of false killer whales in Hawaiian waters: Main Hawaiian Islands Insular, Northwestern Hawaiian Islands,
and Hawaii pelagic stocks (Chivers et al. 2010; Baird et al. 2010, 2013; Bradford et al. 2014; Carretta et
al. 2017). The population inhabiting the Main Hawaiian Islands is thought to have declined dramatically
since 1989; the reasons for this decline are still uncertain, although interactions with longline fisheries
have been suggested (Reeves et al. 2009; Bradford and Forney 2014). Higher densities likely occur in the
western-most areas of the Hawaiian EEZ (Forney et al. 2015).

During 2008-2012, 26 false killer whales were observed hooked or entangled by longline gear
within the Hawaiian Islands EEZ or adjacent high-seas waters, and 22 of those were assessed as seriously
injured; locations of false killer whale and unidentified blackfish takes observed included the proposed
survey area (Bradford and Forney 2014). Critical habitat has been designated for the endangered insular
population of the false killer whale in Hawaii; in general, this includes waters between the 45- and 3200-
m isobaths in the Main Hawaiian Islands (NMFS 2018b).

High-use areas in Hawaii include the north half of the Big Island, the northern areas of Maui and
Molokai, and southwest of Lanai (Baird et al. 2012). These areas are considered BIAs (Baird et al. 2015),
and proposed seismic Line 1 to the west of the Big Island traverses the BIA. Individuals are found up to
122 km from shore (Baird et al. 2012). Satellite-tagged false killer whales were also recorded using the
areas off the western Big Island and west of Oahu during summer 2008 and fall 2009 (Baird et al. 2012).
During small-boat surveys around the Hawaiian Islands in 2000-2012, the highest sighting rates occurred
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in water >3500 m deep (Baird et al. 2013). Sightings were made during all seasons, including off the
west coast of the Big Island and Oahu (Baird et al. 2013). During summer—fall surveys of the Hawaiian
Islands EEZ, two sightings were made in 2002 (Barlow et al. 2004; Barlow 2006) and 14 were made in
2010 (Bradford et al. 2017), including two within the study area, south of the Main Hawaiian Islands
(see map in Carretta et al. 2017). False killer whales were also detected acoustically off the west coast of
the Big Island and off Kauai (Baumann-Pickering et al. 2015).

False killer whales have been seen during Japanese summer sighting surveys in the western Pacific
Ocean (Miyashita 1993a), and a sighting of four individuals was made in offshore waters east of Japan in
August 2010 during the Shatksy Rise cruise (Holst and Beland 2010). The distribution in the western
Pacific was patchy, with several high-density areas in offshore waters (Miyashita 1993a). Although only
part of the proposed Emperor Seamounts survey area was surveyed during the month of August, no
sightings were made within the survey area; however, one sighting was made just to the southeast of the
survey area (Miyashita 1993a). Jefferson et al. (2015) did not show its distributional range to include the
Emperor Seamounts region.

False killer whale is expected to occur in the proposed Hawaiian survey area, but it is likely rare, if
present at all, in the Emperor Seamounts survey area.

3.3.2.24 Killer Whale (Orcinus orca)

The killer whale is cosmopolitan and globally fairly abundant; it has been observed in all oceans of
the World (Ford 2009). It is very common in temperate waters and also frequents tropical waters, at least
seasonally (Heyning and Dahlheim 1988). High densities of the species occur in high latitudes, especially
in areas where prey is abundant. Killer whale movements generally appear to follow the distribution of
their prey, which includes marine mammals, fish, and squid.

Killer whales are rare in the Hawaii Islands EEZ. Baird et al. (2006) reported 21 sighting records
in Hawaiian waters between 1994 and 2004. During small-boat surveys around the Hawaiian Islands in
2000-2012, a single sighting was made during spring in water <2000 m deep off the west coast of the Big
Island (Baird et al. 2013). During summer—fall surveys of the Hawaiian Islands EEZ, two sightings were
made in 2002 (Barlow et al. 2004; Barlow 2006) and one was made in 2010 (Bradford et al. 2017); none
was made within the proposed survey area (Barlow et al. 2004; Bradford et al. 2017; Carretta et al. 2017).
Numerous additional sightings in and north of the EEZ have been made by observers on longliners, some
at the edge of the EEZ north of the Main Hawaiian Islands (Carretta et al. 2017).

Very little is known about killer whale abundance and distribution in the western Pacific Ocean
outside of Kamchatka. However, they are common along the coast of Russia, Sea of Okhotsk, and Sea of
Japan, Sakhalin Island, and Kuril Islands (Forney and Wade 2006). Kato et al. (2005) reported sightings
of this species during Japanese sighting surveys in the western North Pacific in August—September.
However, there is very little information on killer whales for the Emperor Seamounts survey area, but
based on information regarding the distribution and habitat preferences, they are likely to occur there
(see Forney and Wade 2006).

Killer whales are expected to occur in both the proposed Hawaiian and Emperor survey areas.

3.3.2.25 Short-finned Pilot Whale (Globicephala macrorhynchus)

The short-finned pilot whale is found in tropical and warm temperate waters; it is seen as far south
as ~40°S and as far north as 50°N (Jefferson et al. 2015). It is generally nomadic, but may be resident in
certain locations, including Hawaii. Pilot whales occur on the shelf break, over the slope, and in areas
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with prominent topographic features (Olson 2009). Based on genetic data, Van Cise et al. (2017)
suggested that two types of short-finned pilot whales occur in the Pacific — one in the western and central
Pacific, and one in the Eastern Pacific; they hypothesized that prey distribution rather than sea surface
temperature determine their latitudinal ranges.

During surveys of the Main Hawaiian Islands during 2000-2012, short-finned pilot whales were
the most frequently sighted cetacean (Baird et al. 2013). Higher densities are expected to occur around
the Hawaiian Islands rather than in far offshore waters of the Hawaiian EEZ (Forney et al. 2015). Photo-
identification and telemetry studies indicate that there may be insular and pelagic populations of short-
finned pilot whales in Hawaii (Mahaffy 2012; Oleson et al. 2013). Genetic research is also underway to
assist in delimiting population stocks for management (Carretta et al. 2017). During small-boat surveys
around the Hawaiian Islands in 2000-2012, pilot whales were sighted in water as deep as 5000 m, with
the highest sighting rates in water depths of 500-2500 m (Baird et al. 2013). Sightings were made during
all seasons, mainly off the west coasts of the Big Island and Ohau (Baird et al. 2013). The waters off the
west coast of the Big Island are considered a BIA (Baird et al. 2015); proposed seismic tLine 1 traverses
the BIA. During summer—fall surveys of the Hawaiian Islands EEZ, 25 sightings were made in 2002
(Barlow 2006) and 36 were made in 2010 (Bradford et al. 2017), including within the proposed survey
area, north, south, and between the Main Hawaiian Islands (see Carretta et al. 2017). Short-finned pilot
whales were also detected acoustically off the west coast of the Big Island and off Kauai (Baumann-
Pickering et al. 2015).

Stock structure of short-finned pilot whales has not been adequately studied in the North Pacific,
except in Japanese waters, where two stocks have been identified based on pigmentation patterns and
head shape differences of adult males (Kasuya et al. 1988). The southern stock of short-finned pilot
whales has been observed during Japanese summer sightings surveys (Miyashita 1993a) and is
morphologically similar to pilot whales found in Hawaiian waters (Carretta et al. 2017). Distribution of
short-finned pilot whales in the western North Pacific appears to be patchy, but high densities were
observed in coastal waters of central and southern Japan and in some areas offshore (Miyashita 1993a). A
sighting of three individuals was made in offshore waters east of Japan in August 2010 during the Shatksy
Rise cruise (Holst and Beland 2010). Although only part of the proposed Emperor Seamounts survey
area was surveyed during the month of August, no sightings were made within or near the survey area;
offshore sightings to the south of the proposed survey area were made during the month of September
(Miyashita 1993a). Although Jefferson et al. (2015) did not include the Emperor Seamounts region in its
distributional range, Olson (2009) did.

Short-finned pilot whales are expected to occur in the proposed Hawaiian survey area; their
occurrence in the Emperor Seamounts survey area is expected to be rare.

3.3.2.26 Dall’s Porpose (Phocoenoides dalli)

Dall’s porpoise is only found in the North Pacific and adjacent seas. It is widely distributed across
the North Pacific over the continental shelf and slope waters, and over deep (>2500 m) oceanic waters
(Hall 1979), ranging from ~30-62°N (Jefferson et al. 2015). In general, this species is common
throughout its range (Buckland et al. 1993). It is know to approach vessels to bowride (Jefferson 2009b).

In the western North Pacific, there are two different color morphs which are also considered
sub-species: the truei-type (P. d. truei) and the dalli-type (P. d. dalli) (Jefferson et al. 2015). They can be
distinguished from each other by the extent of their white thoracic patches—the truei-type has a much
broader patch, which extends nearly the length of the body. Both types could be encountered in the
proposed Emperor Seamounts survey area.
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Dall’ porpoise was one of the most common cetaceans in the bycatch of the central and western
North Pacific high-seas driftnet fisheries, but that source of mortality is not thought to have substantially
depleted their abundance in the region (Hobbs and Jones 1993). Dall’s porpoises were seen throughout
the North Pacific during surveys conducted during 1987-1990 (Buckland et al. 1993), including in the
western Pacific during the summer (Buckland et al. 1993; Kato et al. 2005). The observed range included
the entire Emperor Seamounts survey area (Buckland et al. 1993). Records of both types within the
Emperor Seamounts survey area, in particular for April-July, have also been reported by Kasuya (1982),
and bycatch records in the proposed survey area have also been reported (Hobbs and Jones 1993; Yatsu et
al. 1993). Thus, Dall’s porpoise could be encountered in the Emperor Seamounts survey area, but its
distribution does not range as far south as the Hawaiian Islands.

3.3.3 Pinnipeds
3.3.3.1 Hawaiian Monk Seal (Neomonachus schauinslandi)

The Hawaiian monk seal only occurs in the Central North Pacific. It is distributed throughout the
Hawaiian Island chain, with most of the population occurring in the Northwestern Hawaiian Islands
(within the PMNM), and a small but increasing number residing in the Main Hawaiian Islands (Baker et
al. 2011). Baker et al. (2016) reported an abundance of 1309 monk seals for 2014 and 1324 seals for
2015. Six main breeding subpopulations are located at the Kure Atoll, Midway Islands, Pearl and Hermes
Reef, Lisianski Island, Laysan Island, and French Frigate Shoals (Baker et al. 2011). Most births occur
from February to August, with a peak in April to June, but births have been reported any time of the year
(Gilmartin and Forcada 2009). Hawaiian monk seals show high site fidelity to natal islands (Gilmartin
and Forcada 2009; Wilson et al. 2017). They mainly occur within 50 km of atolls/islands (Parrish et al.
2000; Stewart et al. 2006; Wilson et al. 2017) and within the 500-m isobath (e.g., Parrish et al. 2002;
Wilson et al. 2017). Secondary occurrence may occur in water as deep as 1000 m, but occurrence beyond
the 1000-m isobath is rare (DoN 2005). Nonetheless, tagged monk seals have been tracked in water
>1000 m deep (Wilson et al. 2017).

Hawaiian monk seals are benthic foragers that feed on marine terraces of atolls and banks; most
foraging occurs in water depths <100 m deep but occasionally to depths up to 500 m (Parrish et al. 2002;
Stewart et al. 2006). Stewart et al. (2006) used satellite tracking to examine the foraging behavior of
monk seals at the six main breeding colonies in the Northwestern Hawaiian Islands. Foraging trips varied
by sex and by age and ranged from <1 km up to 322 km from haul-out sites. Wilson et al. (2017)
reported foraging trips of up to 100 km. Satellite tracking of Hawaiian monk seals revealed that home
ranges in Main Hawaiian Islands were much smaller than those in the Northwestern Hawaiian Islands
(NMFS 2007, 2014a); home ranges for most seals were <2000 km? (Wilson et al. 2017).

Critical habitat has been designated based on preferred pupping and nursing areas, significant
haul-out areas, and marine foraging areas out to a depth of 200 m (NMFS 2017b). In the Main Hawaiian
Islands, critical habitat generally includes marine habitat from the seafloor to 10 m above the seafloor,
from the 200-m isobath to the shoreline and 5 m inland, with some exceptions for specific areas (NMFS
2017b). For the Big Island of Hawaii, Maui, and Oahu (islands adjacent to the proposed transects), all
marine habitat and inland habitat is included as critical habitat (NMFS 2017b). The seismic transects are
located at least 10 km from monk seal critical habitat (Fig. 1).

Hawaiian monk seals have been reported throughout the Main Hawaiian Islands, including the west
coast of Oahu, the east coast of Maui, and the north coast of the Big Island (Baker and Johanos 2004;
DoN 2005). Tagged seals showed movements among the Main Hawaiian Islands, and were reported to
occur near and crossing proposed seismic Lines 1 and 2 off the west coast of Oahu and the Big Island
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(Wilson et al. 2017). However, the core area of occurrence around Oahu was reported to be off the south
coast, not the west coast (Wilson et al. 2017). Thus, monk seals could be encountered during the
proposed survey, especially in nearshore portions (<1000 m deep), as well as areas near the islands where
water depth is greater than >1000 m.

3.3.3.2 Northern Fur Seal (Callorhinus ursinus)

The northern fur seal is endemic to the North Pacific Ocean and occurs from southern California to
the Bering Sea, Okhotsk Sea, and Honshu Island, Japan (Muto et al. 2017). During the breeding season,
most of the worldwide population of northern fur seals inhabits the Pribilof Islands in the southern Bering
Sea (Lee et al. 2014; Muto et al. 2017). The rest of the population occurs at rookeries on Bogoslof Island
in the Bering Sea, in Russia (Commander Islands, Robben Island, Kuril Islands), on San Miguel Island in
southern California (NMFS 1993; Lee et al. 2014), and on the Farallon Islands off central California
(Muto et al. 2017). In the U.S., two stocks are recognized—the Eastern Pacific and the California stocks
(Muto et al. 2017). The Eastern Pacific stock ranges from the Pribilof Islands and Bogoslof Island in the
Bering Sea during summer to California during winter (Muto et al. 2017).

When not on rookery islands, northern fur seals are primarily pelagic but occasionally haul out on
rocky shorelines (Muto et al. 2017). During the breeding season, adult males usually come ashore in
May—August and may sometimes be present until November; adult females are found ashore from
June—November (Carretta et al. 2017; Muto et al. 2017). After reproduction, northern fur seals spend the
next 7-8 months feeding at sea (Roppel 1984). Once weaned, juveniles spend 2-3 years at sea before
returning to rookeries. Animals may migrate to the Gulf of Alaska, off Japan, and the west coast of the
U.S. (Muto et al. 2017); in particular, adult males from the Pripilof Islands have been shown to migrate to
the Kuril Islands in the western Pacific (Loughlin et al. 1999). The southern extent of the migration is
~35°N.

Northern fur seals were seen throughout the North Pacific during surveys conducted during
1987-1990, including in the western Pacific during the summer (Buckland et al. 1993). The observed
range included the entire Emperor Seamounts survey area (Buckland et al. 1993). They have also been
reported as bycatch in squid and large-mesh fisheries during summer in the Emperor Seamounts survey
area (Hobbs and Jones 1993; Yatsu et al. 1993). Tracked adult male fur seals that were tagged on St. Paul
Island in the Bering Sea in October 2009, wintered in the Bering Sea or northern North Pacific Ocean,
and approached near the eastern-most extent of the Emperor Seamounts survey area; females migrated to
the Gulf of Alaska and the California Current (Sterling et al. 2014). Tagged pups also approached the
eastern portion of the Emperor Seamounts survey area during November (Lea et al. 2009). Thus,
northern fur seals could be encountered in the Emperor Seamounts survey area; only juveniles would be
expected to occur there during the summer. Their distribution does not range as far south as the Hawaiian
Islands.

3.3.3.3 Steller Sea Lion (Eumetopias jubatus)

The Steller sea lion occurs along the North Pacific Rim from northern Japan to California
(Loughlin etal. 1984). They are distributed around the coasts to the outer shelf from northern Japan
through the Kuril Islands and Okhotsk Sea, through the Aleutian Islands, central Bering Sea, southern
Alaska, and south to California (NMFS 2016c). There are two stocks or DPSs of Steller sea lions — the
Western and the Eastern DPS which are divided at the 144°W longitude (NMFS 2016¢). The Western
DPS is listed as endangered and includes animals that occur in Japan and Russia (NMFS 2016c¢; Muto et
al. 2017); the Eastern DPS was delisted from threatened in 2013 (NMFS 2013a). Critical habitat has
been designated 20 n.mi. around all major haul-outs and rookeries, as well as three large foraging areas
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(NMFS 2017b); there is no critical habitat within the proposed survey area. Only individuals from the
Western DPS are expected to occur in the proposed survey area. It is uncertain whether individuals that
breed in Asia are genetically different enough to warrant a separate stock of Steller sea lion (Muto et al.
2017).

Rookeries of Steller sea lions from the Western DPS are located on the Aleutian Islands and along
the Gulf of Alaska, as well as the east coast of Kamchatka, Commander Islands, and Kuril Islands
(Burkanov and Loughlin 2005; Fritz et al. 2016; Muto et al. 2017). Breeding adults occupy rookeries
from late-May to early-July (NMFS 2008). Non-breeding adults use haulouts or occupy sites at the
periphery of rookeries during the breeding season (NMFS 2008). Pupping occurs from mid-May to
mid-July (Pitcher and Calkins 1981) and peaks in June (Pitcher et al. 2002). Territorial males fast and
remain on land during the breeding season (NMFS 2008). Females with pups generally stay within
30 km of the rookeries in shallow (30-120 m) water when feeding (NMFS 2008). Tagged juvenile sea
lions showed localized movements near shore (Briggs et al. 2005). Loughlin et al. (2003) reported that
most (88%) at-sea movements of juvenile Steller sea lions in the Aleutian Islands were short (<15 km)
foraging trips. The mean distance of juvenile sea lion trips at sea was 16.6 km and the maximum trip
distance recorded was 447 km. Long-range trips represented 6% of all trips at sea, and trip distance and
duration increase with age (Loughlin et al. 2003; Call et al. 2007). Although Steller sea lions are not
considered migratory, foraging animals can travel long distances outside of the breeding season (Loughlin
et al. 2003; Raum-Suryan et al. 2002).

There is little information available on at-sea occurrence of Steller sea lions in the northwestern
Pacific Ocean. Even though Steller sea lions are unlikely to occur in the proposed offshore survey area
based on their known distributional range and habitat preference, it is possible that they could be
encountered during the Emperor Seamounts survey area.

3.3.3.4 Northern Elephant Seal (Mirounga angustirostris)

Northern elephant seals breed in California and Baja California, primarily on offshore islands
(Stewart et al. 1994), from December—March (Stewart and Huber 1993). Adult elephant seals engage in
two long northward migrations per year, one following the breeding season, and another following the
annual molt, with females returning earlier to molt (March—April) than males (July—August) (Stewart and
DeLong 1995). Juvenile elephant seals typically leave the rookeries in April or May and head north,
traveling an average of 900-1000 km. Hindell (2009) noted that traveling likely takes place in water
depths >200 m.

When not breeding, elephant seals feed at sea far from the rookeries, ranging as far north as 60°N,
into the Gulf of Alaska and along the Aleutian Islands (Le Boeuf et al. 2000). Some seals that were
tracked via satellite-tags for no more than 224 days traveled distances in excess of 10,000 km during that
time (Le Beouf et al. 2000). Northern elephant seals that were satellite-tagged at a California rookery have
been recorded traveling as far west as ~166.5-172.5°E, including the proposed Emperor Seamount survey
area (Le Boeuf et al. 2000; Robinson et al. 2012; Robinson 2016 in OBIS 2018; Costa 2017 in OBIS 2018).
Occurrence in the survey area was documented during August and September; during July and October,
northern elephant seals were tracked just to the east of the survey area (Robinson et al. 2012). Post-molting
seals traveled longer and farther than post-breeding seals (Robinson et al. 2012).

Thus, northern elephant seals could be encountered in the Emperor Seamounts survey area during
summer and fall. Although there are rare records of northern elephant seals in Hawaiian waters, they are
unlikely to occur in the proposed survey area.
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3.3.3.5 Ribbon Seal (Histriophoca fasciata)

Ribbon seals occur in the North Pacific and adjacent Arctic Ocean, ranging from the Okhotsk Sea,
to the Aleutian Islands and the Bering, Chukchi, and western Beaufort seas. Ribbon seals inhabit the
Bering Sea ice front from late-March to early-May and are abundant in the northern parts of the ice front
in the central and western parts of the Bering Sea (Burns 1970; Burns 1981). In May to mid-July, when
the ice recedes, some of the seals move farther north (Burns 1970; Burns 1981) to the Chukchi Sea (Kelly
1988c). However, most likely become pelagic and remain in the Bering Sea during the open-water
season, and some occur on the Pacific Ocean side of the Aleutian Islands (Boveng et al. 2008). Of 10
seals that were tagged along the cost of the Kamchatka Peninsula in 2005, most stayed in the central and
eastern Bering Sea, but two were tracked along the south side of the Aleutian Islands; 8 of 26 seals that
were tagged in the central Bering Sea in 2007 traveled to the Bering Strait, Chukchi Sea, and Arctic Basin
(Boveng et al. 2008). Although unlikely ribbon seals could be encountered in the proposed Emperor
Seamounts survey area.

3.4  Sea Turtles

Five species of sea turtles could occur in or near the proposed survey areas. ESA-listed sea turtle
species that could occur in the Hawaii survey area include the endangered hawksbill, leatherback, and
loggerhead (North Pacific Ocean DPS) turtles, and the threatened green (Central North Pacific DPS) and
olive ridley turtles. In the Emperor Seamounts survey area, only leatherback and loggerhead (North
Pacific Ocean DPS) turtles are expected to occur. Under the IUCN Red List (IUCN 2018), the hawksbill
turtle is listed as critically endangered, the green turtle is listed as endangered, and the leatherback, olive
ridley, and loggerhead turtles are listed as vulnerable. General information on the taxonomy, ecology,
distribution and movements, and acoustic capabilities of sea turtles are given in § 3.4.1 of the PEIS.
General distribution of sea turtles in the western North Pacific Ocean is discussed in § 3.4.3.7 of the PEIS
for the Mariana Islands, and in § 3.4.2.3 for Southern California in the eastern North Pacific Ocean. The
rest of this section deals specifically with their distribution within the proposed survey areas in the North
Pacific.

3.4.1 Leatherback Turtle (Dermochelys coriacea)

The leatherback turtle is the most widely distributed sea turtle, ranging far from its tropical and
subtropical breeding grounds to feed (Plotkin 2003). It is found from 71°N to 47°S, and nesting occurs
from 38°N to 34°S (Eckert et al. 2012). The largest nesting sites for leatherbacks in the Pacific Ocean
occur on the beaches of Birdshead Peninsula in Papua, Indonesia (Dutton et al. 2007; Hitipeuw et al.
2007; Benson et al. 2008). In the western Pacific, leatherbacks also nest in New Guinea, the Solomon
Islands, and Vanuatu, with fewer nesting in Fiji, Malaysia, and Australia (NMFS and USFWS 2013a).
Nesting leatherbacks have also been discovered in Japan (Kamezaki et al. 2002). In the eastern Pacific,
leatherbacks nest along the west coast of Mexico and Central America (Marquez 1990); critical habitat
has been designated off the U.S. west coast (NMFS 2017b).

After nesting, female leatherbacks typically migrate from tropical waters to temperate areas, where
higher densities of jellyfish occur in the summer (NMFS 2016d). Leatherbacks tend to feed in areas of
high productivity, such as current fronts and upwelling areas, along continental margins, and in
archipelagic waters (Morreale et al. 1994; Lutcavage 1996). Hatchling leatherbacks are pelagic, but
nothing is known about their distribution for the first four years (Musick and Limpus 1997).
Leatherbacks are highly pelagic and are known to swim more than 11,000 km each year (Eckert 1998).
They are one of the deepest divers in the ocean, with dives deeper than 4000 m (Spotila 2004). The
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leatherback dives continually and spends short periods of time on the surface between dives (Eckert et al.
1986). During migrations or long distance movements, leatherbacks maximize swimming efficiency by
traveling within 5 m of the surface (Eckert 2002).

Adult leatherbacks appear to migrate along bathymetric contours from 200-3500 m (Morreale et al.
1994). They appear to use the Kuroshio Extension (north of Hawaii) during migrations from Indonesia to
the high seas and the eastern Pacific (Benson et al. 2008). The westward migration, from foraging
grounds along the west coast of North America to western Pacific nesting sites, is believed to be south of
Hawaii (Eckert pers. comm. in DoN 2005). It is not known whether most leatherbacks in the central
Pacific Ocean come from eastern or western Pacific nesting sites, but individuals from both nesting areas
occur in Hawaiian waters (Dutton et al. 1998; 2000a,b).

Although leatherbacks do not nest at U.S. Pacific Islands, they are regularly sighted in the offshore
waters of Hawaii throughout the year (Nitta and Henderson 1993; DoN 2005), including the proposed
survey area (Ganong 2012 in OBIS 2018; Benson et al. 2011; Howell et al. 2015). Leatherbacks have
been caught incidentally in the Hawaiian longline fishery to the north and south of the Hawaiian Islands
(McCracken 2000; DoN 2005), including near the proposed survey area. Most leatherbacks are taken as
bycatch during April and May, with the fewest numbers caught in late summer/early fall and in
February—March (Kobayashi and Polovina 2005).

Although nesting is limited in Japan, leatherbacks are sighted off the coast at various times of the
year (Sea Turtle Association of Japan 2018). Given the patchy distribution of high biomass areas
associated with the Kuroshio Extension and bifurcation, combined with the apparent leatherback
migration corridor along oceanic fronts in the North Pacific (Polovina et al. 2000; Benson et al. 2011),
leatherbacks could occur occasionally in the southern Emperor Seamounts survey area to feed. However,
to the best of our knowledge, leatherbacks have not been seen in the Emperor Seamounts survey area
north of 40°N, nor have they been caught by longliners fishing the Kuroshio Extension (e.g., Yokota et al.
2006). Satellite-tagged leatherback turtles were tracked near the proposed survey area at 166-173°E but
south of 40°N (Ganong 2012 in OBIS 2018; Benson et al. 2011).

3.4.2 Loggerhead Turtle (Caretta caretta)

The loggerhead is a widely distributed species, occurring in coastal tropical and subtropical waters.
Loggerhead turtle nesting in the Pacific Ocean is restricted to the western region; the two main nesting
stocks in Japan and Australia/New Caledonia have been identified as genetically distinct (NMFS and
USFWS 2007a). The nesting season is typically from May-August (USFWS 2003). In Japan,
loggerheads mainly nest along the southern coast and the Ryukyu Islands (Conant et al. 2009), including
Honshu, Shikoku, and Kyushu (Conant et al. 2009; Sea Turtle Association of Japan 2018). Surveys for
nesting turtles conducted on Okinawa and adjacent islands of the central Ryukyus between 1995 and 1996
found 47 clutches belonging to loggerheads (Kikukawa et al. 1996). Loggerhead nesting along the
Japanese coast occurs from April-August, with a peak in July. All loggerheads in the North Pacific
originate at Japanese nesting beaches (Hatase et al. 2002).

Juvenile loggerheads in the Pacific Ocean have a very long pelagic phase that can last decades
(Briscoe et al. 2016). Telemetry studies, mark-recapture data, demographics, diet analysis, and
oceanographic patterns suggest that North Pacific loggerhead turtles, mostly hatched in southern Japan,
are transported as hatchlings and juveniles to the North Pacific by the Kuroshio Current (Kobayashi et al.
2008). Juveniles are then likely entrained by the Kuroshio Extension, as tracked individuals have been
carried eastward to the Kuroshio Extension Bifurcation Region north of Hawaii (Polovina et al. 2006).
Juvenile loggerheads appear to linger in this area for months to forage in nutrient-rich surface waters from
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fall to winter, and spring (Polovina et al. 2006).

Generally, between the ages of 7 and 12, juvenile loggerheads move to nearshore foraging areas
(NMFS 2017). For example, some loggerheads seen feeding along Baja California have been tracked
genetically and by satellite telemetry; these have been shown to come from Japanese breeding sites
(Bowen et al. 1995; Resendiz et al. 1998; Nichols et al. 2000). Apparently, loggerheads gather along the
Baja coast to capitalize on an abundance of nutrient-rich prey, like pelagic red crabs, that accumulate in
local zones of upwelling (Bowen et al. 1995). Loggerheads feed in all marine habitats, including coastal
bays and estuaries, shallow water along the continental shelves, and the high seas (Bowen et al. 1995;
Yokota et al. 2006; Reich et al. 2009). Adult loggerheads feed on a variety of benthic fauna like conchs,
crabs, shrimp, sea urchins, sponges, and fish.

Once sexually mature, loggerheads depart feeding grounds near California and begin their long,
slow journey back to natal beaches in Japan (Bowen et al. 1995; Nichols et al. 2000). During migration
through the open sea they feed primarily in surface waters on jellyfish, pteropods, floating mollusks and
egg clusters, flying fish, and squid (Polovina et al. 2003, 2004). Traveling <2 km/h, loggerheads appear
to migrate along nutrient-rich, oceanic fronts in the North Pacific (Nichols et al. 2000; Polovina et al.
2000; Kobayashi et al. 2008). This preferred route, counter the North Pacific Current and past the
Hawaiian Islands, returns loggerheads to pelagic waters where they are susceptible as bycatch to local
longliners seeking tuna, swordfish, and sharks (Lewison et al. 2004). In the central Pacific, loggerheads
are mainly found in pelagic waters, and this region is thought to be an important foraging area for juvenile
loggerheads (Brisco et al. 2016). They are rarely sighted near the islands of Hawaii, but are seen in
offshore waters north of Hawaii throughout the year (McCracken 2000; DoN 2005; Kobayashi and
Polovina 2005). Bycatch takes in the longline fishery have also been reported for the offshore waters
north of Hawaii, with most taken during January and February (McCracken 2000; Kobayashi and
Polovina 2005). Satellite-tagged loggerheads have been located near and within the proposed Hawaii
survey area (Nichols et al. 2000; Polovina et al. 2004; Kobayashi et al. 2008; Briscoe et al. 2016; Parker
etal. 2015 in OBIS 2018).

After returning to Japan to breed, adult loggerheads tend to remain in the western Pacific,
migrating annually between nesting beaches in Japan and feeding grounds in the South and East China
seas (Sato et al. 1997; Nichols 2005; Parker et al. 2005). Loggerheads were seen within the proposed
Emperor Seamounts survey area during August and September of 2010, 2011, and 2012 (Parker et al.
2015 in OBIS 2018). Bycatch has also been reported in the Kuroshio Extension near the proposed survey
area, south of 40°N (Yokota et al. 2006).

3.4.3 Hawksbill Turtle (Eretmochelys imbricata)

The hawksbill is the most tropical of all sea turtles, with nesting occurring between ~30°N and
~30°S (Eckert 1995). In the western Pacific, major hawksbill turtle nesting areas can be found in
Australia, Indonesia, Papua New Guinea, and the Philippines (NMFS and USFWS 2013b). In the central
Pacific, nesting is widespread, occurring at scattered locations in low numbers (NMFS 2014b).
Hawksbill turtles are typically associated with clear, coastal waters of mainland and island shelves,
seagrass pastures, and coral reefs (Marquez 1990).

Hawksbills nest on low- and high-energy beaches, often sharing high-energy locations with green
turtles. They most commonly perform short-distance movements between nesting beaches and offshore
feeding banks, although long-distance movements are also known (NMFS and USFWS 2013b).
Post-hatchlings are believed to be pelagic for several years, taking shelter in Sargassum associated with
convergence zones (NMFS and USFWS 2013b); they re-enter coastal waters after a few years (NMFS
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2014b). In the Pacific, the pelagic habitat of hawksbill juveniles is unknown (NMFS 2014b).

In Hawaii, hawksbills nest primarily on the east coast of the Big Island, but a few nest on Maui and
Molokai; only ~20 females nest in Hawaii every year (NMFS and USFWS 2013b). Nesting typically
occurs from May through December (NMFS 2014b). DoN (2005) did not report any records of
hawksbills for the offshore waters of Hawaii but noted that the main area of occurrence is within the
100-m isobath. Similarly, Van Houtan et al. (2016) concluded from strandings, bycatch, and simulations
that, in Hawaii, this species spends the first 4 years of its life in coastal waters. Hawksbill turtles are not
taken as bycatch in the longline fishery (McCracken et al. 2000; Kobayashi and Polovina 2005.
Hawksbill turtles could occur in the proposed Hawaii survey area, especially in coastal areas; however,
they are not expected to occur in the Emperor Seamounts survey area.

3.4.4 Olive Ridley Turtle (Lepidochelys olivacea)

The olive ridley has a large range in tropical and subtropical regions in the Pacific, Indian, and
south Atlantic oceans (NMFS 2014c) and is generally found between 40°N and 40°S. It is primarily a
pelagic species (NMFS 2014c), capable of feeding at considerable depths (80-300 m), although ~90% of
its time is spent at depths <100 m (Eckert et al. 1986; Polovina et al. 2003). In the western Pacific, olive
ridley turtle nesting colonies occur in Australia, Brunei, Malaysia, Indonesia, and Vietnam (Shanker and
Pilcher 2003; NMFS and USFWS 2014).

The largest nesting area is along the northeast coast of India; the second largest nesting area is in
the eastern Pacific in southern Mexico and northern Costa Rica. No nesting occurs in the U.S. Pacific
Islands (NMFS and USFWS 2014). In the eastern Pacific, most olive ridleys nest synchronously in huge
colonies called “arribadas”, with several thousand females nesting at the same time; others nest alone, out
of sequence with the arribada (Kalb and Owens 1994). Olive ridleys nest throughout the year in the
eastern Pacific (NMFS and USFWS 2014). Females and males begin to aggregate near their nesting
beaches two months before the nesting season (Arenas and Hall 1992). However, Pitman (1990)
observed olive ridleys mating at sea, as far as 1850 km from the nearest mainland, during every month of
the year except March and December. There was a sharp peak in offshore mating activity during August
and September, corresponding with peak breeding activity in mainland populations. Of 324 olive ridleys
that were captured during surveys in the ETP (including offshore waters to 155°W), 50 were involved in
mating (Kopitsky et al. 2002).

Outside of the breeding season, the turtles disperse, but little is known of their behavior. The
post-nesting migration routes of olive ridleys tracked via satellite from Costa Rica traversed thousands of
kilometers of deep oceanic waters ranging from Mexico to Peru, and more than 3000 km out into the
central Pacific (Plotkin et al. 1994a). However, movements of turtles tagged in Central America were
highly dissociated from each other, indicating that olive ridleys are “nomadic epipelagic foragers that
prey on patchily distributed food” (Morreale et al. 2007). Neither males nor females migrate to one
specific foraging area, but exhibit a nomadic movement pattern and occupy a series of feeding areas in the
oceanic waters (Plotkin et al. 1994a,b). In the high seas of the ETP, the olive ridley is the most abundant
sea turtle; it can be seen foraging or mating in groups exceeding 1000 called flotillas (Pitman 1990;
Arenas and Hall 1992; Kopitsky et al. 2000).

Individuals from both the eastern and western Pacific nesting populations feed in the central North
Pacific (Dutton et al. 2000b). However, olive ridleys from the western Pacific have been associated with
the Kuroshio Extension Bifurcation region (~35°N), whereas olive ridleys from the eastern Pacific region
occur farther south (south of ~28°N) in the center of the North Pacific subtropical gyre (Polovina et al.
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2004). Satellite telemetry showed locations of olive ridley turtles near the Hawaii survey area (Polovina
et al. 2004). Olive ridleys have been taken as bycatch in the Hawaiian longline fishery in offshore waters
to the north and south of Hawaii throughout the year (McCracken 2000; Kobayashi and Polovina 2005),
including near and within the proposed survey area. They are sighted in particularly high densities in the
offshore waters south of Hawaii (DoN 2005; Parker et al. 2015 in OBIS 2018).

Presumably, olive ridleys are attracted to offshore areas of high productivity (e.g., current front and
back-eddies of the Kuroshio Extension and bifurcation), e.g., akin to loggerheads (Polovina et al. 2006).
However, to the best of our knowledge, olive ridleys have not been seen in the proposed Emperor
Seamounts survey area, nor have they been caught by longliners fishing the Kuroshio Extension
(e.g., Yokota et al. 2006). However, they are known to occur off the coast of Japan at various times of the
year (Sea Turtle Association of Japan 2018).

3.4.5 Green Turtle (Chelonia mydas)

The green turtle is widely distributed in tropical and subtropical waters near continental coasts and
around islands, ranging from ~30°N to 30°S (NMFS 2016e). Major nesting sites in the western Pacific
include Raine Island off eastern Australia, where ~25,000 females nest, Indonesia, Malaysia, and the
Philippines (Shanker and Pilcher 2003; NMFS and USFWS 2007d).

In the central Pacific, green turtles are found around most tropical islands, including Hawaii
(NMFS 2016e). In Hawaii, most green turtles (~400 fe