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Finding of No Significant Environmental Impact
Scientific Research Permit to Dr. Peter L. Tyack, (Woods Hole Oceanographic Institution)
(Permit File No. 981-1707)

The NMFS Office of Protected Resources, Permits, Conservation, and Education Division has
prepared the attached Environmental Assessment (EA) of its proposed issuance of a permit to

Dr. Peter L. Tyack, (Woods Hole Oceanographic Institution) (Permit File No. 981-1707)
pursuant to the Marine Mammal Protection Act of 1972, as amended (16 U.S.C. 1361 et seq.),
the Regulations Governing the Taking and Importing of Marine Mammals (50 CFR part 216), the
Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.), and the regulations
governing the taking, importing, and exporting of endangered and threatened species (50 CFR
parts 222-226). The proposed action would authorize the following:

Issuance of a five year scientific research permit to take a variety of marine mammals in
the North Atlantic, including the Gulf of Mexico, and the Mediterranean Sea. The
purpose of the authorized research, as stated in the application, is to study the biology,
foraging ecology, communication, and behavior of a variety of cetacean species,
including endangered whales, with a focus on their responses to anthropogenic sounds in
the marine environment. The research is divided into three projects which use as their
principle sampling technique the short-term tagging (via suction cup mounted
instruments) of marine mammals with an advanced digital sound recording tag (DTAG)
that can record the acoustic stimuli an animal hears, while also measuring the whale’s
vocal, behavioral, and physiological responses to sound. The projects involve takes by
harassment during close approaches for behavior observation and photo-identification,
attachment of tags, focal follows (i.e., following a tagged whale to observe its behavior),
and controlled exposure to playbacks of a whale-finding sonar, airgun sounds, and/or
sperm whale (Physeter macrocephalus) social vocalizations (codas). When the DTAGs
are retrieved after release, small fragments of sloughed skin are often found in the suction
cup. These tissue samples will be exported from field sites and imported for genetic
analyses.

Project 1 involves studying the baseline behavior of whales and dolphins using the
DTAG. The goals of Project 1 are to: 1) obtain continuous sampling of marine mammal
vocal and motor behavior, 2) provide a basis for determining correction factors to visual
sighting data, and 3) serve as an additional control group for the playbacks of Projects 2
and 3.
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For Project 2, tagged animals will be used as test subjects in controlled tests of a whale-
finding sonar in the Mediterranean Sea. Maximum received level will be 160 dB re 1

pPa rms. Playbacks of sperm whale codas will be used as a control stimulus. The goal of
Project 2 is to validate the effectiveness of a whale-finding sonar, to calibrate
measurements of the target strength of marine mammals as a function of aspect, and to
assess the received levels at which animals that can hear the sonar may start to show
changes in behavior.

For Project 3 the responses of tagged sperm whales to short impulses from airgun arrays
at received levels no higher than 180 dB re 1 pPa rms will be studied in the Gulf of
Mexico. Playbacks of sperm whale codas will be used as a control stimulus. These
studies will involve visual observations of surfacing sperm whales, passive acoustic
tracking of diving sperm whales, and tagging sperm whales with DTAGs. The primary
research objective of the Project 3 airgun playbacks is to determine what characteristics
of exposure to specific sounds evoke behavioral responses in marine mammals.

Determination

Based on the analysis in the EA, I have determined that the proposed action to issue Permit No.
981-1707 does not constitute a major Federal action significantly affecting the quality of the
human environment within the meaning of Section 102(2)(c) of the National Environmental
Policy Act of 1969, as amended. Therefore, preparation of an environmental impact statement
on the action is not required. '
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[~William T. Hogarth, Ph.D. Date
Assistant Administrator for Fisheries
National Oceanographic and Atmospheric Association
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Abstract: NOAA Fisheries, Office of Protected Resources, proposes to issue a scientific research
permit for takes of various species of cetaceans in the wild, pursuant to the Marine Mammal
Protection Act of 1972, as amended (MMPA; 16 U.S.C. 1361 et seq.), and the Endangered
Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.). The primary objective of the
proposed action is to collect information on the biology, foraging ecology, behavior, and
communication of a variety of cetacean species with a focus on examining the effects of
underwater noise on these aspects. A secondary objective is to test the efficacy of a new mid-
high (1kHz-12kHz) frequency whale-finding sonar designed to be used in marine mammal
conservation. Scientific research permits are generally categorically excluded from the National
Environmental Policy Act of 1969 (NEPA; 42 U.S.C. 4321 et seq.) requirements to prepare an
environmental assessment (EA) or environmental impact statement (EIS) (NAO 216-6).
However, because of the nature of the proposed research, NOAA Fisheries concluded that further
environmental review was warranted to determine whether significant environmental impacts
could result from issuance of the proposed scientific research permit. Therefore, this document
evaluates the relevant effects of a variety of scientific research activities on cetacean species
under alternative permitting options.
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ENVIRONMENTAL ASSESSMENT

ON NMFS PERMITTED SCIENTIFIC RESEARCH ACTIVITIES TO STUDY THE
EFFECTS OF ANTHROPOGENIC SOUNDS ON MARINE MAMMALS

CHAPTER 1 PURPOSE OF AND NEED FOR ACTION

1.1 Description of Action

The NOAA Fisheries proposes to issue a scientific research permit for takes' of marine
mammals, including endangered species, in the wild, pursuant to the Marine Mammal Protection
Act of 1972, as amended (MMPA; 16 U.S.C. 1361 et seq.), and the Endangered Species Act of
1973, as amended (ESA; 16 U.S.C. 1531 et seq.). An application for a scientific research and
enhancement permit was received from Dr. Peter L. Tyack, Biology Department, Woods Hole
Oceanographic Institution, Woods Hole, Massachusetts, 02543 (File No. 981-1707).

Issuance of scientific research permits is among a category of actions that are exempted
(categorically excluded) from further environmental review, except under extraordinary
circumstances. The regulations governing issuance of special exception permits for scientific
research (50 C.F.R. §216.33) require an initial determination as to whether the activities
proposed in the permit applications meet the criteria for a categorical exclusion. When a
proposed action that would otherwise be categorically excluded meets any of the following
conditions: 1) is the subject of public controversy based on potential environmental
consequences; 2) has uncertain environmental impacts or unknown risks; 3) establishes a
precedent or decision in principle about future proposals; 4) may result in cumulatively
significant impacts; or 5) may have an adverse effect upon endangered or threatened species or
their habitats, an EA is prepared in order to determine if an EIS is required.

Dr. Tyack requests authorization for a five year permit to take various cetacean species,
including endangered whales, for scientific purposes related to the biology, foraging ecology,
communication, and behavior of these animals, with a focus on their responses to anthropogenic
sounds in the marine environment. Takes would include harassment during close approach for
behavioral observations, attachment of scientific instruments, controlled exposure to playbacks
of a whale-finding sonar, airgun sounds, and sperm whale (Physeter macrocephalus) social
vocalizations (codas).

! Under the MMPA, “take” is defined as to "harass, hunt, capture, kill or collect, or attempt to harass, hunt, capture,
kill or collect." “Harass” is further defined as "Any act of pursuit, torment, or annoyance which (i) has the potential
to injure a marine mammal or marine mammal stock in the wild (Level A harassment); or (ii) has the potential to
disturb a marine mammal or marine mammal stock in the wild by causing a disruption of behavioral patterns,
including, but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering but does not have the
potential to injure a marine mammal or marine mammal stock in the wild (Level B harassment)." [16 U.S.C.
1362(18)(A)] The ESA defines “take” as "to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect,
or to attempt to engage in any such conduct."”
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The permit application covers three research projects on a variety of marine mammals including
endangered species in the North Atlantic (including the Gulf of Mexico) and Mediterranean Sea.
The principle research technique for all three projects involves short-term tagging (via suction
cup mounted instruments) of marine mammals with an advanced digital sound recording tag
(DTAG) that can record the acoustic stimuli an animal hears, while also measuring the whale’s
vocal, behavioral, and physiological responses to sound.

Project 1 involves studying the baseline behavior of animals tagged throughout the North
Atlantic. There are three main goals of the Project 1 tagging. The first goal is to obtain
continuous sampling of marine mammal vocal and motor behavior. DTAGs collect information
on feeding ecology, diving, vocalizations and social behavior that is impossible to obtain solely
via surface observations. The researcher hopes to tag some species, such as Cuvier’s beaked
whale (Ziphius cavirostris), whose vocalizations are poorly described in the literature with the
hopes of understanding their foraging and social behavior and possibly using acoustics to detect
their presence in the future. Tagging of other species, such as pilot whales (Globicephala sp.),
may yield new information about their social behavior and communication. The second goal of
the Project 1 tagging is to provide a basis for determining correction factors to visual sighting
data. Information such as dive, surfacing, and blow patterns can help determine the availability
of a species to be seen by a visual observer and thus provide a better estimate of population
and/or stock abundance. The third goal of Project 1 is to serve as an additional control group for
the playbacks of Projects 2 and 3. Although the playbacks are designed with a pre-exposure
period to observe behaviors prior to playback, the data collected in Project 1 will also serve as a
comparison for behaviors seen during and after controlled playbacks.

For the second project (Project 2), tagged animals will be used as test subjects in controlled field
verification tests of a whale-finding sonar in the Mediterranean Sea. No animal will experience
received levels exceeding 160 dB re 1 pPa rms. Playbacks of sperm whale codas will be used as
a control stimulus. Some anthropogenic sound sources (e.g., those used for oil and gas
exploration) are so loud that they pose a risk of injuring animals that are too close. The zone of
injury for such sources may extend hundreds of meters away from some sources (Richardson et
al. 1995). The possibility of injury creates a need to monitor the surrounding area to ensure that
no marine mammals or endangered animals such as sea turtles are in this zone of potential injury.
Monitoring techniques have typically been visual observations and passive acoustic listening;
however, it has been increasingly recognized that these methods are not 100% effective (e.g., at
night, during poor weather, when animals are silent). The need for a more effective detection
tool has led to development of very low power, mid-high frequency” (1kHz-12kHz) active sonars
that can detect marine mammals or sea turtles within a range of 1-2 km. The goal of the Project
2 playback experiment is to validate the effectiveness of a whale-finding sonar, to calibrate
measurements of the target strength’ of marine mammals as a function of aspect, and to assess

2 Conventional science defines frequency ranges of sound as: low < 1kHz, mid = 1-12kHz, and high > 10kHz.

3 Target strength is a measure of how well an object reflects sound. It is defined as the ratio of sound energy
reflected from an object divided by the sound energy hitting the target, expressed in dB (Urick 1983). Objects with
higher target strength will return stronger signals to the sonar receiver.
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the received levels at which animals that can hear the sonar may start to show changes in
behavior.

For the third project (Project 3) the responses of tagged sperm whales to short impulses from
airgun arrays at received levels no higher than 180 dB re 1 puPa rms will be studied in the Gulf of
Mexico. Playbacks of sperm whale codas will be used as a control stimulus. Most data on
responses of sperm whales to manmade sounds concern sounds from airguns used for seismic
exploration, and this is the sound source of most concern for sperm whales in the Gulf of
Mexico. The seismic industry is primarily interested in directing sound energy into geological
strata below the seafloor; therefore it uses arrays of airguns to direct low frequency sound
downwards. Airguns generate sound by releasing compressed air into the seawater from a
chamber. As the bubble expands and collapses, it generates an impulse sound. Technical
advances in the oil industry are allowing exploration and drilling for petroleum in much deeper
water than in the past. As oil industry activities move into the deep water habitat of sperm
whales, airgun use may have an increasing impact on deep divers such as sperm whales.
According to Cranswick and Regg (1997), 83% of the crude oil production and 99% of the gas
production in U.S. Federal waters occurs in the Gulf of Mexico. Most projections predict strong
expansion of oil industry activities into the deep water habitat of sperm whales in the Gulf of
Mexico.

There are conflicting accounts on the effects of sounds on large deep-diving toothed whales and
it is currently unknown what maximum levels of exposure are safe, and what levels may lead to
significant disruption of critical behaviors. A major obstacle to these studies has been the
inability to monitor responses when whales are at depth. Dr. Tyack proposes to use the DTAG
to resolve differences in results from earlier studies of how likely sperm whales are to silence,
move away, or show other disruption of behavior when they are exposed to impulse sounds from
an airgun array versus natural control sounds. These studies will involve visual observations of
surfacing sperm whales, passive acoustic tracking of diving sperm whales, and tagging sperm
whales with DTAGs. The primary research objective of the Project 3 airgun playbacks is to
determine what characteristics of exposure to specific sounds evoke behavioral responses in
marine mammals, which is an important issue for marine mammal conservation and for NOAA
Fisheries regulators.

All three proposed projects involve potential takes by harassment during close approaches for
tagging, attachment of tags, “focal follows” (i.e., following a tagged whale to observe its
behavior), and for Projects 2 and 3, playbacks of sound. When the DTAGs are retrieved after
release, small fragments of sloughed skin are often found in the suction cup. These tissue
samples will be exported from field sites and imported for genetic analyses.

1.1.1 Background

Over the past 50 years, economic and technological developments have increased the human
contribution to ambient noise in the ocean. Shipping is the overwhelmingly dominant source of
manmade noise in the ocean (Green et al. 1994). Ambient noise levels in the oceans are reported
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to have increased 10 dB from the 1960’s to the 1990’s due to shipping (Andrew et al., 2002). A
wide variety of artificial sound sources could affect marine mammals, including explosive
sources as used during oil and gas exploration, general ship noise, active sonar, military
ordnance exercises, and seismic exploration. Loud low frequency sound sources are increasingly
being employed for long range sonar, oceanographic and geophysical research, and
communication in the sea. The oil industry studies geological formations deep below the sea
surface by using arrays of airguns to make sounds intense enough for echoes of geological strata
to be detected kilometers away. In the Gulf of Mexico, over 200,000 miles are surveyed each
year in this manner (MMS data). As technology advances, the oil and gas industry is able to
explore and drill in much deeper water, possibly increasing the impact on deep divers like sperm
whales. Typical peak-to-peak energy source levels for the pulses produced by airgun arrays used
for seismic exploration range from 235- 269 dB re 1 pPa peak at 1 m with pulse durations of
several tens of milliseconds repeated every 10 sec or so (Richardson ef al. 1995). Military
sonars have had high energy source levels since World War I1.

There is growing evidence that some man-made sounds can disturb marine mammals, and the
issues concerning the effects on marine mammals of man-made sound have received increasing
attention (Green ef al. 1994; Richardson et al. 1995) within the scientific community and from
the public. Observed responses of marine mammals to man-made sounds include silencing,
disruption of activity, and movement away from the source (Chapter 9, Richardson et al. 1995).
The zone of influence of a sound source depends upon its energy level (usually measured in dB),
its frequency spectrum, its duration, and the conditions for sound propagation near the source
(Chapter 10, Richardson et al. 1995). Low frequency sound carries well under some
circumstances, and animals several tens of kilometers away from intense acoustic sources may
show behavioral responses (Finley ef al. 1990, Cosens and Dueck 1986). Marine mammals rely
on sound for communication, orientation, and detection of predators and prey. Prolonged
disruption of any of these functions would be of concern.

Public concern for the protection of marine mammals from underwater human noise has
increased in recent years. Projects such as the Heard Island Feasibility Test, Acoustic
Thermometry of Ocean Climate, and ship shock trials®, as well as the beaked whale strandings
observed near military mid frequency sonar exercises have triggered speculation about the
effects of human noise on marine species. Some underwater explosions and other man-made
sounds may harass, seriously injure, or kill marine mammals.

In order to understand the biological impact of any behavioral disruption caused by exposure to
noise, the function of the behavioral activities in which the animal is engaged prior to the
disturbance must be known. Sound can play a major role in the lives of marine mammals; for
example, it is used for navigation, detection and localization of prey, and for mediating social
interactions. Prolonged disruptions of any of these functions could alter reproduction or survival.
There is a need for systematic research on how marine mammals respond to such acoustic events
as a function of energy level, sound pressure level, rise time, frequency, and other features. One

4 In shock trials, a submarine or surface ship is subjected to a series of underwater explosions to test how the ship
will react to the effects of conventional and nuclear weapons.
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critical need is for research on the behavioral reactions of animals to sound. Behavioral
reactions to a given signal may differ according to age, sex, time of season, context, and many
other variables, and cannot be predicted at present.

1.1.2 Purpose and Need

The primary purpose of the proposed permit is to authorize takes of marine mammals, including
endangered species, for scientific research on the biology, foraging ecology, communication and
behavior of marine mammals, with a focus on their responses to anthropogenic sounds in the
marine environment.

The need for the proposed action arises from several sources. First, NOAA Fisheries has a
responsibility to implement both the MMPA and the ESA to protect, conserve, and recover
threatened and endangered marine mammals under its jurisdiction. The MMPA and ESA
prohibit takes of threatened and endangered marine mammals with only a few very specific
exceptions, including for scientific research and enhancement purposes. Permit issuance criteria
require that research activities are consistent with the purposes and polices of these Acts and will
not have a significant adverse impact on the species or stock.

A second reason for the proposed action is the need for collecting and analyzing additional
information on the biology and ecology of these species, especially on the effects of
anthropogenic sounds on marine mammals. This information is needed by NOAA Fisheries to
make conservation and management decisions that work to protect marine mammals and that
facilitate the recovery of those endangered marine mammals. Data are needed on the effects of
sound on the behavior, communication and feeding ecology of marine mammals.

1.1.3 Objectives

The objective of the proposed action is to authorize takes of marine mammals, including
endangered whale species, for scientific research that will contribute significantly to identifying,
evaluating, or resolving conservation problems for these species.

1.2 Other EA/EIS that influence the scope of this EA

A number of Environmental Assessments (EA) have been prepared on the effects of some of the
proposed research techniques being considered in the proposed action (i.e., close approach,
suction cup tagging, and controlled exposure to sound).



In 1992, NOAA Fisheries prepared an EA on the Effects of Biopsy Darting and Associated
Approaches on Humpback Whales and Right Whales in the North Atlantic (NMFS 1992a). The
EA was prepared in response to continued public concern surrounding the biopsy darting of
endangered cetaceans, apparent uncertainty about the effects on individual animals/populations
of repeated approaches associated with the biopsy darting procedure, and the fact that several
permits had previously been issued for the same procedure. Eliminating projectile biopsies from
the proposed activities was designated as the No Action alternative. In addition to the Proposed
Action and No Action alternatives, an “Alternative test methods” alternative was evaluated in
which skin samples would only be collected non-intrusively via sloughed skin samples from
free-ranging animals and biopsy samples from dead-at-sea and live/dead stranded whales. The
preferred alternative was the proposed action of issuing permits to authorize projectile biopsy
darting with mitigation measures intended to minimize the potential for adverse effects of the
research on the whales. A Finding of No Significant Impact (FONSI) was signed by the Acting
Assistant Administrator for Fisheries on June 16, 1992, based on the best available information
suggesting that careful approaches to whales, even repeated approaches, elicited only moderate
or minimal reactions, and that most whales showed no observed change in behavior in response
to biopsy darting.

NOAA Fisheries prepared an EA on the Effects of Biopsy Darting, Suction Cup Tagging and
Associated Approaches on Humpback and Killer Whales in the Eastern North Pacific in 1994
(NMFS 1994). The issues prompting preparation of the 1994 EA were the same as those stated
for the 1992 EA on the effects of these activities. However, new applications for permits were
received for research on species/stocks of whales that were not considered in the previous EAs.
There were four alternatives considered in the EA. Based on the best available information
suggesting that the proposed action would have little if any short- or long-term effects on the
subject whales and their populations a FONSI was signed by the Acting Assistant Administrator
for Fisheries. Since this EA was prepared, there have been no negative or unexpected effects
observed associated with suction cup tagging.

In response to a previous scientific research application (Permit No. 981-1578) from the current
applicant, Dr. Tyack, for research involving exposure of marine mammals to mid and high
frequency sound, and in light of the high degree of public interest in acoustic experiments
involving free-ranging whales at the time, NOAA Fisheries prepared an EA on the effects of
controlled exposure of sound on the behavior of various species of marine mammals (NMFS
2000). The primary research objective was to determine what characteristics of exposure to
specific sounds evoke minor behavioral responses in marine mammals. The EA examined the
environmental consequences of two alternatives: No Action (denial of the permit) and the
Proposed Action (permit issuance), which included mitigation measures that would be instituted
as part of the permit. The specific playback protocols examined involved exposure of animals to
playbacks of low-power mid- high-frequency active sonar designed to detect marine mammals.
The proposed received levels for the playbacks were not to exceed 160 dB. Other characteristics
of the signals included bandwidths of 100, 200, and 400Hz; pulse durations of 50, 100, 200, and
400 milliseconds; chirp upsweeps centered at 1, 2.5, 4, 8, and 12kHz; and a pulse repetition rate
of not more than one ping per minute. A FONSI was signed on August 31, 2000, based on
information indicating that the short-term impacts of conducting acoustic playback experiments
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on cetaceans would not result in more than a temporary shift in the hearing thresholds of some
individual cetaceans, and that changes in the behavior (to avoid the sounds) of individual
animals were expected to have negligible impacts on the animals.

The effects of close approach, suction cup tagging, and acoustic playback experiments on marine
mammals authorized under scientific research permits have been addressed in previous EAs and
associated Biological Opinions and found to pose no significant potential for adverse impacts.
Nevertheless, the protocols currently being requested by Dr. Tyack differ from those discussed
in the 2000 EA and thus NOAA Fisheries is reexamining the potential effects of the proposed
scientific research.

1.3 Decision and other agencies involved in this analysis

The Director, Office of Protected Resources (OPR), NOAA Fisheries (Office Director) must
decide whether authorizing the new permit would be consistent with the purposes and policies of
the MMPA, ESA and their implementing regulations, including making certain the permitted
activities will not operate to the disadvantage of any marine mammal species.

During preparation of the draft EA, Notice of Receipt of the application File No. 981-1707 had
not yet been published in the Federal Register for public comment, nor had the application been
sent to the Marine Mammal Commission (MMC) for review because the Office Director
determined the need for an EA upon receipt of the application. The Office Director requested
comments from the public and the MMC on both the EA and application File No. 981-1707,
pursuant to 50 CFR § 216.33 (d)(2) with the publication of a notice in the Federal Register.
Comments received were taken into consideration during preparation of the final EA. No other
Federal, state, or local agencies are involved in the proposed action.

1.4  Scoping Summary

Upon receipt of a valid and complete application for a scientific research permit, the Office
Director publishes a Notice of Receipt in the Federal Register that summarizes the application
including: the type and manner of special exception activity proposed, the location in which the
marine mammals will be taken, and the requested period of the permit 50 CFR §216.33 (d)(1)).
This notice also lists where the application will be available for review and invites all interested
parties to submit written comments concerning the application within 30 days of the date of the
notice. Concurrent with publication of this notice, the Office Director forwards a copy of the
complete application to the MMC for comment (50 CFR §216.33 (d)(2)). The application is also
forwarded to NOAA Fisheries Regional Offices and Science Centers in the area where the
proposed research would occur, and independent scientific experts, as appropriate (50 CFR
§216.33 (d)(3)).

1.4.1 Scoping for File No. 981-1707 (Dr. Peter Tyack)

Concurrent with the publication in the Federal Register of the availability of this EA as a draft
was a notice of receipt of application File No. 981-1707. Both documents were available to all
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interested parties for comment for a period of 30 days. Copies of the draft EA and the permit
application were submitted to the Marine Mammal Commission as well as to NOAA Fisheries
Regional Offices and Science Centers. A public hearing was also held in Silver Spring to allow
the public to comment on the proposed research.

Since takes of endangered species are included in the proposed research, the NOAA Fisheries
OPR, Permits, Education and Conservation Division (Permits Division) initiated consultation
with the Endangered Species Division under Section 7 of the ESA. A Biological Opinion was
prepared that examines the potential of the proposed action to adversely affect listed species or
adversely modify critical habitat. After reviewing the current status of listed blue whales, fin
whales, humpback whales, sei whales, sperm whales, green sea turtles, Kemp’s ridley sea turtles,
hawksbill sea turtles, loggerhead sea turtles, and leatherback sea turtles, the status of each
species, the effects of the proposed research program, and the cumulative effects, the Biological
Opinion found that the research program, as proposed, is not likely to jeopardize the continued
existence of endangered or threatened whales or sea turtles. Critical habitat would not be
affected by the proposed action and thus would not be destroyed or adversely modified.

Comments on the proposed research were received from members of the public, the Marine
Mammal Commission, and NOAA Fisheries offices; however, few substantive comments were
received on the draft EA. When finalizing the EA and making a final determination on the
issuance of the permit, NOAA Fisheries took into account comments received on the application
and the draft EA, as well as the recommendations of the Biological Opinion.

1.4.2 Issues within the scope of this analysis

In accordance with NOAA Fisheries’ implementing regulations under the ESA and MMPA, and
its NEPA administrative order, this document examines the need for the proposed research and
whether the proposed research will have short or long-term direct or indirect effects on the
requested species and the human environment.

This document is being prepared following litigation involving Dr. Tyack’s original permit (No.
981-1578), in which the court issued a decision invalidating particular aspects of that permit
(Hawaii County Green Party vs. Evans, C-03-0078-SC, U.S. District Court, Northern District of
California). Permit No. 981-1578 authorized a suite of research activities, most very similar to
the research proposed in the new application (No. 981-1707). Research included attachment of
DTAGs, whale-finder sonar testing, playbacks of sperm whale vocalizations, and seismic airgun
playbacks.

With only the current Permit No. 981-1578 and one amendment still valid, the researcher is
limited in the research that he can conduct. Dr. Tyack has decided to apply for a new research
permit that incorporates his current research plans. Two projects that were part of the current
permit have not been requested by Dr. Tyack in this current application: 1) testing of the whale-
finder sonar developed by Scientific Solutions, Inc. on gray whales in the Pacific and 2) tagging
of animals including humpback whales in Pacific waters. Though many of the research
techniques that Dr. Tyack is planning to employ were already examined in the EA written for his
10



current permit, NOAA Fisheries has elected to prepare another EA to comprehensively
reexamine the issues.

NOAA Fisheries has determined that the best course of action is to issue a new permit to Dr.
Tyack for all his research activities in the Atlantic, including the Gulf of Mexico, and
Mediterranean Sea, and to analyze all those activities in a new EA. This EA is being prepared
pursuant to NOAA policy as described into NOAA Administrative Order 216-6. Should Permit
No. 981-1707 be issued to Dr. Tyack, he plans to withdraw his current permit, so there will be no
duplicative takes occurring.

Close approach for behavioral observation and attachment of scientific instruments are widely
used techniques whose effects on whales have been well documented and reviewed. Thus, the
primary purpose of this environmental assessment is to review the available scientific
information on the potential impacts of sound on marine animals and the human environment,
particularly the potential impacts of exposure to the sounds as proposed in the application for a
permit.

1.5  Federal permits, licenses, and entitlements necessary to implementation of the
action

Marine Mammal Protection Act permits. A moratorium on the taking of marine mammals in
U.S. waters and by U.S. citizens on the high seas was established with passage of the Marine
Mammal Protection Act of 1972, as amended (MMPA; 16 U.S.C. 1361 et seq.). The MMPA
provides that this moratorium on taking of marine mammals can be waived for specific purposes,
if the taking will not disadvantage the affected species or stock. Section 104 of the MMPA
allows for issuance of permits to take marine mammals for the purposes of scientific research or
to enhance the survival or recovery of a species or stock. These permits must specify the number
and species of animals that can be taken, and designate the manner (method, dates, locations,
etc.) in which the takes may occur.

Endangered Species Act permits. Section 9 of the Endangered Species Act of 1973, as amended
(ESA; 16 U.S.C. 1531 et seq.) and Federal regulations pursuant to section 4(d) of the ESA
prohibit the take of endangered and threatened species, respectively, without special exemption.
Permits to take ESA-listed species for scientific purposes (or for the purpose of enhancing the
propagation or survival of the species) may be granted pursuant to Section 10 of the ESA and in
accordance with NOAA Fisheries’ implementing regulations.

Convention on International Trade in Endangered Species of Flora and Fauna (CITES). Signed
in 1973, in response to an urgent need to control commercial trade in rare wildlife worldwide,
the CITES restricts or prohibits trade in live or dead wildlife and their parts for those species
listed on three appendices, which are based on the level of endangerment of the species. The
ESA implements the CITES treaty for the United States. Thus, it is unlawful to trade or possess
any specimens traded in violation of CITES. However, species and parts listed in the appendices
may be imported and exported with a valid CITES permit obtained from the U.S. Fish and
Wildlife Service, Office of Management Authority. For endangered species, a permit issued

11



under Section 10 of the ESA is also required for import and export. Holders of MMPA/ESA
permits for scientific research issued by NOAA Fisheries are responsible for obtaining the
appropriate CITES permits following receipt of their NOAA Fisheries permit and prior to any
import or export of species listed on the CITES appendices.

1.5.1 Brief overview of process for obtaining a NOAA Fisheries Scientific
Research Permit (SRP) under MMPA and ESA

Persons seeking a special exception permit for scientific research must submit a properly
formatted and signed application to the Office Director. The applicant must describe the species
to be taken, the manner and duration of the takes, the qualifications of the researchers to conduct
the proposed activities, as well as provide justification for such taking. Upon receipt,
applications are reviewed for completeness according to the specified format and for compliance
with regulations specified at 50 CFR §216.33. At this time, an initial determination is made as to
whether the proposed activity is categorically excluded from the need to prepare an EA or EIS.
A Notice of Receipt of complete applications must be published in the Federal Register. This
Notice invites interested parties to submit written comments concerning the application within
30 days of the date of the Notice. At the same time, the application is forwarded to the MMC
and other reviewers for comment. In addition, if endangered species are likely to be affected by
the proposed activities, the Permits Division must consult with NOAA Fisheries Endangered
Species Division (or the U.S. Fish and Wildlife Service if species under their jurisdiction are
involved). At the close of the comment period, the applicant may need to respond to requests for
additional information or clarification from reviewers. If the proposed activities do not meet the
criteria for a categorical exclusion, the appropriate environmental documentation (EA or EIS)
must be prepared and is subject to public comment. If all concerns can be satisfactorily
addressed and the proposed activity is determined to be in compliance with all relevant issuance
criteria (see sections 1.5.2 and 1.5.3), the Office Director will issue a permit.

1.5.2 MMPA regulations regarding issuance of SRPs

The regulations promulgated at 50 CFR §216.33, §216.34, and §216.41 specify criteria to be
considered by the Office Director in making a decision regarding issuance of a permit or an
amendment to a permit. Specifically, §216.33(c) requires that the Office Director: (a) make an
initial determination under NEPA as to whether the proposed activity is categorically excluded
from preparation of further environmental documentation, or whether the preparation of an
environmental assessment (EA) or environmental impact statement (EIS) is appropriate or
necessary; and (b) prepare an EA or EIS if an initial determination is made that the activity
proposed is not categorically excluded from such requirements. The permit issuance criteria
listed at §216.34 require that the applicant demonstrate that:

(1) The proposed activity is humane and does not present any unnecessary risks to the

health and welfare of marine mammals.

(2) The proposed activity is consistent with all restrictions set forth at §216.35 and any
purpose-specific restrictions as appropriate set forth at §216.41, §216.42, and §216.43.

12



(3) The proposed activity, if it involves endangered or threatened marine mammals, will
be conducted consistent with the purposes and policies set forth in section 2 of the ESA.
(4) The proposed activity by itself or in combination with other activities, will not likely
have a significant adverse impact on the species or stock.

(5) The applicant’s expertise, facilities, and resources are adequate to accomplish
successfully the objectives and activities stated in the application.

(6) If a live animal will be held captive or transported, the applicant’s qualifications,
facilities, and resources are adequate for the proper care and maintenance of the marine
mammal.

(7) Any requested import or export will not likely result in the taking of marine mammals
or marine mammal parts, beyond those authorized by the permit.

In addition to these requirements, the issuance criteria at §216.41(b) require that applicants for
permits for scientific research and enhancement must demonstrate that:

(1) The proposed activity furthers a bona fide scientific or enhancement purpose.
(2) If the lethal taking of marine mammals is proposed:

(a) Non-lethal methods for conducting the research are not feasible; and

(b) For depleted, endangered, or threatened species, the results will directly
benefit that species or stock, or will fulfill a critically important research need.

(3) Any permanent removal of a marine mammal from the wild is consistent with any
applicable quota established by the Office Director.

(4) The proposed research will not likely have significant adverse effects on any other
component of the marine ecosystem of which the affected species or stock is a part.

(5) For species or stocks designated or proposed to be designated as depleted, or listed or
proposed to be listed as endangered or threatened:

(a) The proposed research cannot be accomplished using a species or stock that is
not designated or proposed to be designated as depleted, or listed or proposed to be listed
as threatened or endangered,

(b) The proposed research, by itself or in combination with other activities will
not likely have a long-term direct or indirect adverse impact on the species or stock;

(c) The proposed research will either:

(1) Contribute to fulfilling a research need or objective identified in a
species recovery or conservation plan, or if there is no conservation or recovery plan in
place, a research need or objective identified by the Office Director in stock assessments
established under Section 117 of the MMPA;

(i1) Contribute significantly to understanding the basic biology or ecology
of the species or stock, or to identifying, evaluating, or resolving conservation problems
for the species or stock; or

(ii1) Contribute significantly to fulfilling a critically important research
need.

1.5.3 ESA regulations regarding issuance of SRPs
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NOAA Fisheries’ regulations implementing the ESA at 50 CFR §222.308(b) provide that
“Permits for marine mammals shall be issued in accordance with the provisions of part 216,
subpart D of this chapter” as outlined in the previous subsection of this EA. In addition to these
issuance criteria under the MMPA, NOAA Fisheries’ regulations implementing the ESA at 50
CFR §222.308(c) require that the following criteria be considered in determining whether to
issue a permit for scientific purposes for takes of endangered species:

(1) Whether the permit, if granted and exercised, will not operate to the disadvantage of
the endangered species;

(2) Whether the permit would be consistent with the purposes and policy set forth in
section 2 of the ESA;

(3) Whether the permit would further a bona fide and necessary or desirable scientific
purpose or enhance the propagation or survival of the endangered species, taking into account
the benefits anticipated to be derived on behalf of the endangered species;

(4) Whether alternative non-endangered species or population stocks can and should be
used;

(5) Whether the expertise, facilities, or other resources available to the applicant appear
adequate to successfully accomplish the objectives stated in the application; and

(6) Opinions or views of scientists or other persons or organizations knowledgeable about
the species which is the subject of the application or of other matters germane to the application.

Under section 7 of the ESA, the Permits Division, as a Federal action agency, is required to
determine whether issuance of a permit may affect listed species or critical habitat. If it is
determined that issuance of a permit may adversely affect listed species or adversely modify
critical habitat, the Permits Division must formally consult with the Endangered Species
Division. In requesting this consultation, the Permits Division is required to provide the best
scientific and commercial data available for an adequate review of the effects of the proposed
permit on listed species and critical habitat (50 CFR §402.14). Although both the MMPA and
ESA definition of a “take” include harassment, the ESA does not define harassment. However,
harassment has been defined in Biological Opinions prepared during consultations on issuance or
marine mammal research permits, as injury to an individual animal or population of animals
resulting from a human action that disrupts one or more behavioral patterns that are essential to
an individual animal’s life history or to the animal’s contribution to a population, or both.
Particular attention is given to the potential for injuries that may manifest themselves as an
animal that fails to feed successfully, breed successfully (which can result from feeding failure),
or complete its life history because of changes in its behavioral patterns. In the latter two of
these examples, the injury to an individual animal could be injurious to a population because the
individual’s breeding success will have been reduced.

CHAPTER 2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter describes the range of potential actions (alternatives) determined reasonable with
respect to achieving the stated objective and also summarizes the related mitigation of each
alternative. Although there are several possible combinations of the proposed research activities
that could be considered as alternatives, there is a limited range of alternatives that could

14



reasonably achieve the need that the proposed actions are intended to address without violating
any environmental standards, including the MMPA and ESA. One alternative is the No Action
alternative, or Status Quo alternative, where the proposed permit would not be issued. No
Action does not mean that there will be no environmental consequences, because the existing
environment is not static, and because under no further action, Dr. Tyack is authorized to
conduct some research under his current permit (No. 981-1578) and because commercial and
military use of sound in the marine environment will continue. The Status Quo is the baseline for
rest of the analyses. The Proposed Action alternative represents all of the research proposed in
the submitted application. Another alternative that authorized the proposed research, but
required the applicant to use lower sound levels was eliminated because it did not facilitate the
development of a whale-finding sonar that can be used to detect marine mammals underwater.

2.1 Alternative 1: No Action

Under the No Action alternative, which describes the Status Quo conditions (baseline), a permit
would not be issued and the scientific research proposed in File No. 987-1707 would not take
place. Without the permit, there will still be sources of anthropogenic sound in the marine
environment that will affect marine mammals. Without the proposed research occurring, new
information and an increased understanding of the effects of sound in the marine environment
would not be gained.

As mentioned in Section 1.4.2, Dr. Tyack was issued a scientific research permit (No. 981-1578)
in 2000. The permit and subsequent amendments were the subject of recent litigation which
resulted in two of the amendments being invalidated by the judge. As a result, Dr. Tyack can
currently only conduct the research authorized by the original permit and one amendment. The
permitted research is limited to the Mediterranean and Ligurian Seas and the waters off the coast
of the Azores. Techniques involve attaching suction cup DTAGs to fin (Balaenoptera physalus),
sperm, beaked, pygmy and dwarf sperm (Kogia sp.), and pilot (Globicephala sp.) whales, as well
as bottlenose (Tursiops truncatus), common (Delphinus delphis), striped (Stenella coeruleoalba),
rough-toothed (Steno bredanensis), and Risso’s dolphins (Grampus griseus). Sperm whales
could also be tagged with DTAG that is implanted in the blubber. The original permit also
authorizes testing of a mid frequency, low power, whale-finder sonar with source levels of 160-
180 dB re 1 uPa at 1 m, and received level at the animal of 160 dB. Other species such as
humpback (Megaptera novaeangliae), minke (B. acutorostrata), sei (B. borealis), blue (B.
musculus) killer (Orcinus orca), false killer (Pseudorca crassidens), and bottlenose (Hyperoodon
ampullatus) whales, and Atlantic spotted dolphins (Stenella frontalis) may be unintentionally
exposed to the whale-finder sonar, but would not be tagged.

Theoretically, Dr. Tyack could choose to conduct the research authorized by Permit No. 981-
1578, if the proposed permit is not issued. However, the usefulness of that research is limited.
Dr. Tyack has already conducted tests of the whale-finder sonar as described in Permit No. 981-
1578 and it was unsuccessful at those source levels. Increased source levels are needed to
continue testing the whale-finder sonar and those levels are not currently authorized under
Permit No. 981-1578. The current permit has a very limited geographic range and does not
include tests to observe the effects of seismic airgun arrays on marine mammal behavior. Should
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Permit No. 981-1707 be issued, Dr. Tyack will be instructed to withdraw his current permit, so
there will be no duplicative takes occurring

2.2 Alternative 2 — Proposed Action: Issue Permit as requested by applicant

Under this alternative, a permit would be issued and the proposed scientific research described
below and in the permit application would take place. The proposed research is divided into

three research projects; the objectives and goals of these distinct projects are outlined in Section
1.1.

2.2.1 Project 1: Tagging animals in the North Atlantic (including Mediterranean
Sea and Gulf of Mexico)

Dr. Tyack proposes to tag various species of whales and dolphins in a variety of settings without
conducting playback experiments. The species requested to be tagged are: humpback, minke,
Bryde’s (Balaenoptera edeni), sei, fin, blue, sperm, bottlenose, beaked, pilot, melon-headed
(Peponocephala electra), killer, false killer, and pygmy killer whales (Feresa attenuata) and
bottlenose, common, Atlantic spotted, pantropical spotted (Stenella attenuata), spinner (S.
longirostris), striped, clymene (S. clymene), rough-toothed, Fraser’s (Lagenodelphis hosei), and
Risso’s dolphins. See Section 3.4 for a description of each species’ distribution and abundance.

The acoustic recording tag, or DTAG, offers a direct means to measure acoustic and motor
behavior. By simultaneously recording the received level of sound at the animal together with
physiological and behavioral signals, the connection between sound and behavioral or other
response can be made directly. Other advantages of the DTAG include: 1) the sound level at the
animal (i.e., received level, RL) is measured directly, 2) there are no time alignment errors when
correlating sound exposure and behavioral response, and 3) it is possible to measure subtle and
short-duration responses, e.g. fluke stroke frequency and amplitude, allowing lower exposure
levels to be used.

Two versions of the DTAG will be employed. The original DTAG has dimensions of
approximately 4" x 3" x 1", dramatically smaller than many other existing tags. A more recent
version of the DTAG has outside dimensions (including packaging) of 4.4" x 1.6"x 1", which is
40% less than the volume of the earlier DTAG design. Both DTAGs incorporate a digital signal
processor capable of real-time detection and compression of audio signals, making efficient use
of memory. The sampling rate and compression algorithm used by the tag are fully
programmable. The tag also includes sensors for pressure, pitch, roll, heading, surfacing events,
and temperature. All programming and data are downloaded through an infrared
communications port enabling the entire system to be potted and eliminating the need for a
pressure housing, thereby further increasing the efficiency and robustness of the instrument in
the field. The DTAG itself has no inherent attachment mechanism, so that attachment can be
customized for the species being studied. The new DTAG version has a modular audio
acquisition section and can be assembled with a high performance stereo ADC (24 bits,
96kHz/channel) suitable for sperm whales and baleen whales, or with a high speed ADC (12 bits,
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300-400kHz, single channel) for small odontocetes. The sensor suite on the newer tag is the
same as the older version with the addition of an EKG sensor.

The DTAG was designed to acquire data at high rates so that fine details of an individual’s
behavior can be documented. Being a high data rate tag, the DTAG need only be attached to an
animal for relatively short periods of time (i.e., 5-48 hours). Dr. Tyack believes that non-
invasive attachment mechanisms are the most appropriate to meet the target life of a few hours to
a day or two. The most appropriate non-invasive method for the temporary, external attachment
of the DTAGs on most cetacean species involves the use of suction cups.

The basic principle for tag delivery is to minimize the potential for disturbing the whale or
dolphin. For large, slow moving whales, a pole delivery system is used similar to that developed
by Moore et al (2001). Specifically, a 10-12 m pole is cantilevered from the bow of a small boat
and allows tag attachment via suction cups from a greater distance than is typically possible with
typical pole deployments. In some settings, for example with beaked whales or bow-riding
dolphins, it may be simpler to hand hold a 2-4 m pole to deploy the tag. Baird successfully
attached tags similar to the DTAG to porpoises in Puget Sound (Hanson and Baird 1998) and
pilot whales in the Mediterranean (Baird et al. 2002) using this approach. The successful
attachment of a DTAG to a beaked whale was achieved using this kind of short hand-held pole.
In some settings, such as with larger, fast-moving toothed whales that do not bow-ride, it is
preferable to use a cross bow to apply the tag remotely. Baird (1994) for example, has found the
cross bow to be the best attachment method for killer whales. For cross bow attachments, the
slight loss of precision in location of attachment is outweighed by the ability to rapidly attach the
tag remotely from a greater distance. Dr. Tyack proposes to consider the cross bow as a
potential fall back attachment method for suction cup tags. DTAGs are attached on the dorsal
surface of the animal behind (caudal to) the blowhole and closer to the dorsal fin than to the
blowhole. This tag placement ensures that the tag will not cover or obstruct the whale’s
blowhole. Even if the suction cup were to migrate along the whale’s body after placement, the
movement would be toward the tail (i.e., further away from the blowhole) due to the forward
motion of the whale.

The tagging protocol for each species will follow a general model, but will differ according to
the size and shape of individual species and environmental conditions. Where possible, an
observation vessel will track and observe the animal selected for tagging using visual and
acoustic monitoring prior to tagging. This observed pre-tagging behavior may serve as a
baseline and be compared to post-tagging behavior to indicate any effects of the tagging
procedure. The tag attachment vessel will approach the animal as cautiously as possible while
still achieving a position to allow attachment of the tag. During and after tag attachment, the
observation and tracking vessel will track and observe the animal when it is at the surface for the
duration of the tag attachment, as well as for a period post-tagging to ensure both that the data
collected during the tag’s life represent as normal a repertoire as possible and that the tag had no
observable adverse effects on the animal. Either the tagging vessel or the observation vessel will
recover the tag after it releases from the animal. Photos will be taken of all tagged animals,
tagging attempts, and tag locations on the individual animals. Where applicable, the photos will
be used to identify the tagged animal, i.e., to compare to known catalogues for information about
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tagged individuals and to prevent duplicative tagging.

The tag can release from the animal in at least three ways. First, since the DTAG attaches with a
suction cup, if an animal is bothered by the tag, the animal can dislodge it by rapid movements,
by rubbing it on the seafloor, or by contact with another animal. Second, the tag can simply
release on its own due to repeated diving (i.e., pressure changes) working the suction cups loose,
some other mechanical failure, or releasing with sloughed skin. Finally, there is a release
mechanism that uses an electrically corrosive wire assembly to release the entire tag package
(i.e., DTAG, batteries, flotation, suction cups, plastic housing, and RF transmitter) from the
whale. The corrosive wire assembly opens a tube to release the suction, and is not in contact
with the whale at any time so it poses no threat. While working under Permit No. 981-1578 in
the past few years, Dr. Tyack has repeatedly been able to obtain attachment durations of 4-12
hours on sperm whales, the maximum programmed recording time. The playback design
(Projects 2 and 3) requires tags to be attached for about four to six hours, and the target
attachment duration is 4-12 hours. Because the tag is attached behind the blowhole it has no
chance of occluding the blowhole, since the tag migrates towards the tail as the animal moves.

Project 1. Proposed Takes

Species Max Annual #| Max Annual # Max Annual # Goal # Max Annual Location
tagging takes| close approach focal follow Playbacks | # playback
takes takes takes

Humpback whale 30 135 90 N/A N/A North Atlantic (including
(Megaptera Med and Gulf of Mexico)
novaeangliae)

Minke whale 30 135 90 N/A N/A North Atlantic (including
(Balaenoptera Med and Gulf of Mexico)
acutorostrata)

Brydes whale 30 135 90 N/A N/A North Atlantic (including
(Balaenoptera edeni) Med and Gulf of Mexico)
Sei whale (Balaenoptera 30 135 90 N/A N/A North Atlantic (including
borealis) Med and Gulf of Mexico)
Fin whale (Balaenoptera 30 135 90 N/A N/A North Atlantic (including
physalus) Med and Gulf of Mexico)
Blue whale (Balaenoptera 0 0 0 N/A N/A North Atlantic (including
musculus) Med and Gulf of Mexico)
Sperm whale (Physeter 100 900 300 N/A N/A North Atlantic (including
macrocephalus) Med and Gulf of Mexico)
Beaked whales 100 1200 300 N/A N/A North Atlantic (including
(Mesoplodon spp.) Med and Gulf of Mexico)
Cuvier's beaked whale 100 1200 300 N/A N/A North Atlantic (including
(Ziphius cavirostris) Med and Gulf of Mexico)
Bottlenose whale 100 1200 300 N/A N/A North Atlantic (including
(Hyperoodon ampullatus) Med and Gulf of Mexico)
Pilot whales 100 2000 1000 N/A N/A North Atlantic (including

(Globicephala spp.)

Med and Gulf of Mexico)
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Bottlenose dolphin 100 2000 1000 N/A N/A North Atlantic (including
(excluding mid-Atlantic Med and Gulf of Mexico)
coastal stock) (Tursiops

truncatus)

Common dolphin 100 2000 1000 N/A N/A North Atlantic (including
(Delphinus delphis and D. Med and Gulf of Mexico)
capensis)

Atlantic spotted dolphin 100 2000 1000 N/A N/A North Atlantic (including
(Stenella frontalis) Med and Gulf of Mexico)
Pantropical spotted 100 2000 1000 N/A N/A North Atlantic (including
dolphin (Stenella Med and Gulf of Mexico)
attenuata)

Striped dolphin (Stenella 100 2000 1000 N/A N/A North Atlantic (including
coeruleoalba) Med and Gulf of Mexico)
Spinner dolphin (Stenella 100 2000 1000 N/A N/A North Atlantic (including
longirostris) Med and Gulf of Mexico)
Clymene dolphin 100 2000 1000 N/A N/A North Atlantic (including
(Stenella clymene) Med and Gulf of Mexico)
Rough-toothed dolphin 100 2000 1000 N/A N/A North Atlantic (including
(Steno bredanensis) Med and Gulf of Mexico)
Fraser’s dolphin 100 2000 1000 N/A N/A North Atlantic (including
(Lagenodelphis hosei) Med and Gulf of Mexico)
Kogia spp. (K. simus and 100 1200 300 N/A N/A North Atlantic (including
K. breviceps) Med and Gulf of Mexico)
Risso’s dolphin (Grampus 100 2000 1000 N/A N/A North Atlantic (including
griseus) Med and Gulf of Mexico)
Killer whale (Orcinus 100 2000 1000 N/A N/A North Atlantic (including
orca) Med and Gulf of Mexico)
False Killer whale 100 2000 1000 N/A N/A North Atlantic (including
(Pseudorca crassidens) Med and Gulf of Mexico)
Melon-headed whale 100 2000 1000 N/A N/A North Atlantic (including

(Peponocephala electra)

Med and Gulf of Mexico)

2.2.2 Project 2: Tagging, playbacks of sperm whale codas, and tests of whale-

finding sonar in the Mediterranean Sea

Dr. Tyack proposes to use DTAGs to help calibrate measurements of the target strength (see
footnote on page 6) of marine mammals as a function of their orientation in the water, and to
validate the effectiveness of whale-finding sonars in detecting marine mammals. The whale-
finder sonar being tested was developed by a NATO undersea research lab in Italy. The sonar
uses a non-directional sound source and a sophisticated directional receiver. Dr. Tyack proposes
to research to test how well this whale-finder detects whales in the Mediterranean Sea. DTAGs
will also provide a sensitive tool to monitor potential reactions of marine mammals to the

received sounds of the whale-finding sonars.




The main focus of the research will be sperm whales because they can be reliably tagged for long
periods, they vocalize most of the time, can be tracked in real time, and as large whales, they
should provide a strong echo signal for imaging through sonar. However there is a need for
testing how well the sonar works for detecting the variety of species present in this area.
Therefore, for these tests Dr. Tyack proposes to tag any of a broad variety of species that may be
encountered in this area, including fin whales, pilot whales, Risso’s dolphin, bottlenose dolphins,
common dolphins, and striped dolphins (Gannier 1998). Given the potential that beaked whales
and possibly dwarf or pygmy sperm whales may be particularly sensitive to mid-frequency
sounds, Dr. Tyack would not conduct any tests of the whale-finding sonars to those species, nor
would he transmit anywhere within the beaked whale habitat identified in the Ligurian Sea.

The whale-finding sonar source uses four elements mounted in a device that can be towed from a
research vessel designed for acoustic research. The low-power sonar described in the current
permit application from Dr. Tyack (Permit No. 981-1578) used source levels of 160-180 dB re 1
pPa at 1 m, and the permit was subsequently amended to use source levels of 160-200 dB re 1
pPa at 1 m. No echoes from whales were detected using these source levels, which has led Dr.
Tyack to request an increase to the source level, but not the received level at the whale, which
will remain 160 dB re 1 uPa at 1 m. The applicant proposes to increase the maximum source
level to 210 dB re 1 uPa at 1 m. Given the frequency range of the sonar, even at the maximum
source level of 210 dB, an animal as close as 30 m away would not be exposed to sound levels
above 180 dB, and an animal as close as 317 m away would not be exposed to sound levels
above 160 dB. The closest Dr. Tyack can typically approach a diving sperm whale is about 1000
m, so this source level would make it unlikely that the focal animal would be exposed to levels
above 150 dB. The biological opinion written for Dr. Tyack’s current permit (No. 981-1578)
concluded that the proposed tagging and whale-finder sonar tests were not likely to affect the
endangered blue, fin, humpback, sei or sperm whales in a way that reduces their reproduction,
numbers, or distribution, and therefore, is not likely to appreciably reduce their likelihood of
surviving or recovering in the wild.

The signals to be used for detecting marine mammals include a subset of the following for the
mid-high frequency sonar:

Source levels: 160dB-210dB re 1 puPa rms at 1 m, not to exceed 160dB at the animal.

Signals: Chirp upsweeps centered at 1kHz, 2.5kHz, 4kHz, 8kHz, 12kHz.

Bandwidths: 100Hz, 200Hz, 400Hz.

Pulse Durations: 50ms, 100ms, 200ms, 400ms.

Pulse repetition: No more than 1 ping per 15 sec.

The pulses of the whale-finder sonar share some similarities with the clicks made by sperm
whales, so Dr. Tyack proposes to use the natural click sounds of these animals as a control
stimulus for evaluating behavioral responses of the whales to the sonar. For the control sounds,
Dr. Tyack proposes to play back sperm whale coda signals, which are series of short (20-40
msec) clicks with a total duration not longer than a few seconds (Watkins and Schevill, 1977).
The source level of these clicks is about 160-180 re 1 uPa at 1 m (Richardson et al. 1995, Table
7.2; Madsen et al. 2002), and we will limit the source level for coda playbacks to a maximum of
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180 re 1 pPa at 1 m. Initially Dr. Tyack proposes to use a playback duration of a series of codas
that may last up to several minutes. None of the playback signals last for longer than several
tens of msec, and none will transmit clicks for more than a small percentage of the duration of
transmission.

All operations and equipment associated with the application of DTAGs in Project 2 will be the
same as in Project 1. The goal of the tagging component of Project 2 is to use DTAGs to
measure the received sound level of transmissions at the animal, to measure the orientation and
depth of the animal in order to assess variation in Target Strength (TS), and to measure any
potential reactions of the tagged animals to sonar sounds. The DTAG has a three-axis
magnetometer that can sense the orientation of the whale with respect to the earth’s magnetic
field. By comparing the whale’s heading against the bearing from the ship to the whale with
respect to ship’s heading, it is possible to estimate the orientation of the whale to the sonar.
Using data from the first cruises under Permit No. 981-1578, Zimmer et al. (2003) have
validated the ability to link data from the tag on the whale to the sonar source on the ship to
pinpoint the location and orientation of the whale. The hydrophone on the DTAG can also
precisely measure Received Level (RL) of a sonar transmission at the tagged whale. If the
Source Level (SL) of the transmission is known, then these data enable a precise calculation of
Target Strength of the whale as a function of its orientation. Since Transmission Loss (TL) = SL
— RL, measurement of SL and RL allows calculation of TL. The basic sonar equation is RL
(back at sonar) = SL — 2 TL (round trip transmission loss) + TS. Therefore, if the SL is known
and the RL is measured on the tag, the Target Strength can be calculated from the measurements
on a ping-by-ping basis as a function of orientation.

At the start of the cruise, an engineering test will be conducted to calibrate the sound sources.
This is important to validate the models used to predict the received level of sound at the whale
as a function of range and depth. For this preliminary test, Dr. Tyack will select an area with
low density of marine mammals and an environment far from the beaked whale habitat. They
will only start transmitting after monitoring visually and acoustically for 30 min with no
detections of marine mammals. The source level will be ramped up starting at 162 dB re 1 pPa
rms at 1 m, increasing by no more than 6 dB every two minutes. This two minute increment
allows any whale or sea turtle as close a 1 m from the source plenty of time to swim away at 2
m/sec (a typical swim velocity for many species) to get beyond the 160 dB exposure range. If
any marine mammals are detected within the 160 dB zone, corresponding to 317 m for the
maximum source level of 210 dB (assuming spherical spreading), the source will be shut off
until none are detected for 30 minutes again. Visual and acoustic monitoring will continue
during the entire transmission period, and these monitors will have the source shutdown if any
animal comes near the maximum exposure zone. The basic plan for this test is to use a buoy or
boat to deploy a calibrated sonar target (not an active source, but test object with known
reflectivity) and an array of calibrated hydrophones deployed vertically in the water. The source
vessel then runs a pattern around the hydrophones. This allows the researchers to validate
precisely how sound is propagating from the source to be used in the playbacks.

After the engineering test and validation, the research will switch to the protocol for playbacks.
Early each morning the ship will use its passive hydrophone array and beamforming system to
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locate calls of marine mammals, with a primary focus on sperm whales. If calls are detected, the
ship will move near the animals. Visual observers on both the playback vessel and the tracking
vessel (if a separate tracking vessel is used) will start a lookout for animals as soon as sufficient
daylight is available