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Biological Opinion

1 INTRODUCTION

The Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.) establishes a
national program for conserving threatened and endangered species of fish, wildlife, plants, and
the habitat upon which they depend. Section 7(a)(2) of the ESA requires Federal agencies to
consult with the United States Fish and Wildlife Service (USFWS), NMFS, or both, to ensure
that their actions are not likely to jeopardize the continued existence of endangered or threatened
species or adversely modify or destroy their designated critical habitat. Section 7(b)(3) requires
that at the conclusion of consultation, the Service provide an opinion stating how the agencies’
actions will affect listed species and their critical habitat. If an incidental take is expected,
section 7(b)(4) requires the consulting agency to provide an incidental take statement (ITS) that
specifies the impact of any incidental taking and includes reasonable and prudent measures to
minimize such impacts.

When a Federal agency’s action “may affect” a protected species, that agency is required to
consult formally with NMFS or the USFWS, depending upon the endangered species, threatened
species, or designated critical habitat that may be affected by the action (50 CFR 8402.14(a)).
Federal agencies are exempt from this general requirement if they have concluded that an action
“may affect, but is not likely to adversely affect” endangered species, threatened species, or
designated critical habitat and NMFS or the USFWS concurs with that conclusion (50 CFR
8402.14(b)).

For the actions described in this document, the action agencies are the United States Navy (U.S.
Navy), which proposes to conduct military training and testing activities and (2) NMFS Office of
Protected Resources, Permits and Conservation Division (Permits Division), which proposes to
promulgate regulations pursuant to the Marine Mammal Protection Act of 1972, as amended
(MMPA 16 U.S.C. 1361 et seq.) related to the U.S. Navy’s proposed activities in the Atlantic
Fleet Training and Testing (AFTT) Study Area that may affect several ESA-listed species and to
issue letters of authorization (LOA) that would allow the U.S. Navy to “take” marine mammals
incidental to their proposed training and testing actions respectively. The consulting agency for
these proposals is NMFS Office of Protected Resources, Endangered Species Act Interagency
Cooperation Division.

The biological opinion (Opinion) and incidental take statement portions of this consultation were
prepared by NMFS Endangered Species Act Interagency Cooperation Division in accordance
with section 7(b) of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531, et
seq.), and implementing regulations at 50 CFR 8402. This document represents NMFS’ final
opinion on the effects of these actions on endangered and threatened species and critical habitat
that has been designated for those species.

1.1 Background

This biological opinion is based on information provided in the 21 September 2012 U.S. Navy’s
request for ESA consultation package which included the Atlantic Fleet Training and Testing
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Draft Environmental Impact Statement/Overseas Environmental Impact Statement (DEIS/OEIS)
the Atlantic Fleet Training and Testing Endangered Species Act Section 7 Consultation
Supplemental Information, and NMFS Permits Division’s 6 February 3013 request for Section 7
consultation under the ESA, the proposed Federal regulations under the MMPA specific to the
proposed activities (78 FR 7050). Also considered were the Final EIS/OEIS for Atlantic Fleet
Training and Testing, draft or final recovery plans for the endangered or threatened species that
are considered in this document, and publications that we identified, gathered, and examined
from the public scientific literature.

The Navy proposes to conduct training and testing activities within the Atlantic Fleet Training
and Testing (AFTT) Study Area. Navy training and testing activities have been ongoing in the
same general geographic area for several decades. Ongoing activities that are analyzed in
previous section 7 consultations are assessed in this Opinion as part of the Environmental
Baseline in the action area.

1.2 Consultation History

- On 21 September 2012, the U.S. Navy requested section 7 formal consultation based on their
determination that AFTT activities may affect and are likely to adversely affect North Atlantic
right whale (Eubalaena glacialis), humpback whale (Megaptera novaeangliae), sei whale
(Balaenoptera borealis), fin whale (Balaenoptera physalus), blue whale (Balaenoptera musclus),
sperm whale (Physeter macrocephalus), green sea turtle (Chelonia mydas), hawksbill sea turtle
(Eretmochelys imbricata), Kemp’s ridley sea turtle (Lepidochelys kempii), loggerhead sea turtle
(Caretta caretta), leatherback sea turtle (Dermochelys coriacea), largetooth sawfish (Pristis
pristis), smalltooth sawfish (Pristis pectinata), Atlantic sturgeon (Acipenser oxyrinchus
oxyrinchus) and Gulf sturgeon (Acipenser oxyrinchus desotoi). The U.S. Navy also requested
NMFS concurrence on their determination of may affect, not likely to adversely affect for
bowhead whale (Balaena mysticetes), Atlantic salmon (Salmo salar), shortnose sturgeon
(Acipenser brevirostrum), elkhorn coral (Acropora palmata), staghorn coral (Acropora
cervicornis), and designated critical habitats for Atlantic salmon, smalltooth sawfish, Gulf
sturgeon, staghorn coral and elkhorn coral. The U.S. Navy also requested formal conference on
the ringed seal (Pusa hispida), which at the time was proposed for listing.

- On 5 November 2012, we responded to the U.S. Navy’s 21 September request indicating that
we had received sufficient information to initiate formal consultation and conference. We also
determined that NMFS Permits and Conservation Division’s proposed action of promulgating a
rule in accordance with the Marine Mammal Protection Act (MMPA) and subsequently issuing
letters of authorization (LOA) authorizing take of marine mammals incidental to U.S. Navy
AFTT activities are inter-dependent and interrelated to the U.S. Navy’s proposed action and
therefore must be included in the consultation. Due to the complexity of the proposed action and
extent of species potentially affected, we proposed an extended consultation timeline with a final
opinion issued no later than 24 October 2013.

- On 28 November 2012, U.S. Navy Fleet Forces Command staff provided a revised timeline via
email requesting a final biological opinion no later than 15 October 2013.
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- On 29 November 2012, we received a letter (dated 28 November 2012) from U.S. Navy Fleet
Forces Command agreeing to extend consultation timelines and requesting a final biological
opinion no later than 15 October 2013.

- On 29 November 2012, we concurred with the revised timeline via email.

- On 28 December 2012, 4 subspecies of ringed seals (Arctic, Okhotsk, Baltic and Ladoga) were
listed as threatened and the Okhotsk and Beringia distinct population segments (DPSs) of
bearded seals were listed threatened under the Endangered Species Act. NMFS and the Navy
determined that the action area did not overlap the range of the two ESA-listed DPSs and
therefore there would be no effect from AFTT. Any exposure of bearded seals to stressors from
AFTT would be to non-listed populations which are protected under the MMPA.

- On 31 January 2013, NMFS’ Permits Division published a notice of proposed rulemaking and
request for comments for “Takes of Marine Mammals Incidental to Specified Activities; U.S.
Navy Training and Testing Study Area; Proposed Rule.”

- On 6 February 2013, NMFS’ Permits Division provided a copy of the proposed rule to initiate
consultation.

- On 20 February 2013, the Navy requested initiation of a conference on some of the coral
species proposed for listing (Dec 2012, 77 FR 73219).

- On 22 March 2013, U.S. Navy Fleet Forces Command submitted supplemental information
with Final EIS updates.

- On 18 June, 2013, U.S. Navy Fleet Forces Command submitted information, on NMFS’ ESA
Interagency Cooperation Division request, to change the likely to adversely affect determination
for largetooth sawfish to not likely to adversely affect.

- On 14 August 2013, NMFS’ Permits Division provided a revised draft Final Rule Takes of
Marine Mammals Incidental to Specified Activities; U.S. Navy Training and Testing Activities in
the Atlantic Fleet Training and Testing Study Area.

- On 15 August 2013, U.S. Navy Fleet Forces Command provided additional information on the
Post-Model Quantitative Analysis of Animal Avoidance Behavior and Mitigation Effectiveness
for Atlantic Fleet Training and Testing.

- On 16 August 2013, NMFS’ ESA Interagency Cooperation Division provided a copy of the
preliminary draft biological opinion to the U.S. Navy per agreed upon milestones. The Navy
provided comments on the preliminary draft on 26 August 2013.

- On 3 September 2013, NMFS’ Permits Division provided a revised draft Final Rule Takes of
Marine Mammals Incidental to Specified Activities; U.S. Navy Training and Testing Activities in
the Atlantic Fleet Training and Testing Study Area.

- On 19 September 2013, the Navy withdrew pile driving activities proposed as part of AFTT as
they were determined to be interrelated and interdependent to Elevated Causeway System

3
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(ELCAS) and overall Joint Logistics Over-the-Shore (JLOTS) training activities. These training
activities will be assessed under a separate consultation on JLOTS.

- On 26 September 2013, the Navy and NMFS’ Permits Division decided to remove pile driving
activities associated with ELCAS from the AFTT MMPA Rule. These activities would be
covered under a separate application for JLOTS along with the ESA Section 7 consultation.

- On 30 September 2013, NMFS’ ESA Interagency Cooperation Division provided a copy of the
draft biological opinion to the U.S. Navy, upon their request.

- On 24 October 2013, NMFS and the Navy agreed to extend the consultation to14 November
2013 due to the Government shutdown.

- On 4 November 2013, NMFS’ Permits Division provided the Final Rule text for Takes of
Marine Mammals Incidental to Specified Activities; U.S. Navy Training and Testing Activities in
the Atlantic Fleet Training and Testing Study Area.

- On 6 November 2013, NMFS’ Permits Division provided draft letters of authorization for U.S.
Navy training and testing activities respectively. NMFS’ ESA Interagency Cooperation Division
worked closely with the Permits Division during development of the MMPA regulations and
these draft letters of authorization.

2 DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by Federal agencies. Interrelated actions are those that are part of a larger
action and depend on the larger action for their justification. Interdependent actions are those
that have no independent utility apart from the action under consideration. This opinion
addresses three interdependent actions as proposed by the U.S. Navy and NMFS’s Permits
Division.

The U.S. Navy proposes to conduct training exercises and testing activities in the AFTT Study
Area over a five year period following issuance of the MMPA Letters of Authorization in
November 2013. This approach is consistent with Congress’ intent that we coordinate and
integrate the decision-making process under MMPA and ESA to the maximum extent
practicable, so this opinion analyzes the training and testing activities during the time and in the
geographic area covered by the MMPA regulations, which are limited to “periods of not more
than five consecutive years.” 16 U.S.C. 1371(a)(5)(A)(i). Further, NMFS has determined to
structure this consultation in this way to ensure that the effects of reasonably anticipated training
and testing activities may be analyzed close in time to their occurrence.

NMFS recognizes that while Navy training and testing requirements change over time in
response to global or geopolitical events and other factors, the general types of activities
addressed by this consultation are expected to continue into the reasonably foreseeable future,
along with the associated impacts. Therefore, as part of our effects analysis, we assumed that the
activities proposed for the next five years would continue into the reasonably foreseeable future
at levels similar to that assessed in this opinion, and we considered the direct and indirect effects
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of those assumed future activities, together with the effects of all interrelated and interdependent
actions. This approach addresses the recent court decision in Intertribal Sinkyone Wilderness
Council v. National Marine Fisheries Service et al., No. 1:12-cv-00420-NJV (N.D. Cal. Sept. 25,
2013), although we may consider a different approach in future actions.

Notwithstanding this analysis, however, NMFS would fully take into account all of the best
available science and any change in the status of the species when and if the Navy applies for a
new MMPA incidental take authorization upon expiration of the five-year regulations considered
in this opinion. The Navy would also need to initiate a new ESA consultation at that time.

The Navy categorizes training exercises and testing activities into functional warfare areas called
primary mission areas. Training exercises fall into the following eight primary mission areas:

* Anti-air warfare » Amphibious warfare
* Strike warfare « Anti-surface warfare
« Anti-submarine warfare * Electronic warfare

» Mine warfare * Naval special warfare

U.S. Navy proposed training and testing activities and annual activity levels are summarized in
this opinion. Specific details regarding each mission area can be found in the Atlantic Fleet
Training and Testing Environmental Impact Statement/Overseas Environmental Impact
Statement (FEIS/OEIS) (Navy 2013).

Also, NMFS’ Permits Division proposes to issue 5-year regulations and lastly will issue
subsequent Letters of Authorization (LOAS) to the U.S. Navy, pursuant to section 101(a)(5)(A)
of the Marine Mammal Protection Act of 1972, as amended (MMPA,; 16 U.S.C. 1361 et seq.),
for taking marine mammals incidental to conducting training and testing in the AFTT Study
Area. The MMPA regulations would be effective from November 2013 to November 2018.

2.1 U.S. Navy Proposed Training Exercises

2.1.1 Anti-Air Warfare (AAW)

The mission of anti-air warfare is to destroy or reduce enemy air and missile threats (including
unmanned airborne threats) and serves two purposes: to protect U.S. forces from attacks from the
air and to gain air superiority. Anti-air warfare also includes providing U.S. forces with adequate
attack warnings, while denying hostile forces the ability to gather intelligence about U.S. forces.

Aircraft conduct anti-air warfare through radar search, detection, identification, and engagement
of airborne threats-generally by firing anti-air missiles or cannon fire. Surface ships conduct
anti-air warfare through an array of modern anti-aircraft weapon systems such as aircraft
detecting radar, naval guns linked to radar-directed fire-control systems, surface-to-air missile
systems, and radar-controlled cannons for close-in point defense.

Table 1. Typical Anti-Air Warfare Training Exercises

Activity Name Activity Description

Aircrews engage in flight maneuvers designed to gain a tactical advantage

Air Combat Maneuver (ACM) during combat
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Air Defense Exercises (ADEX)

Aircrew and ship crews conduct defensive measures against threat aircraft
or missiles.

Gunnery Exercise (Air-to-Air)
(GUNEX [A-A])

Aircrews defend against threat aircraft with cannons (machine gun).

Missile Exercise (Air-to-Air)
(MISSILEX [A-A])

Aircrews defend against threat aircraft with missiles.

Gunnery Exercise (Surface-to-Air)
(GUNEX [S-A])

Surface ship crews defend against threat missiles and aircraft with guns.

Missile Exercise (Surface-to-Air)
(MISSILEX [S-A])

Surface ship crews defend against threat missiles and aircraft with
missiles.

2.1.2  Amphibious Warfare (AMW)

The mission of amphibious warfare is to project military power from the sea to the shore through
the use of naval firepower and Marine Corps landing forces. It is used to attack a threat located
on land by a military force embarked on ships. Amphibious warfare operations include small
unit reconnaissance or raid missions to large-scale amphibious operations involving multiple
ships and aircraft combined into a strike group.

Amphibious warfare training ranges from individual, crew, and small unit events to large task
force exercises. Individual and crew training include amphibious vehicles and naval gunfire
support training. Small-unit training operations include shore assaults, boat raids, airfield or port
seizures, and reconnaissance. Large-scale amphibious exercises involve ship-to-shore maneuver,
naval fire support, such as shore bombardment, and air strike and close air support training.

Table 2. Typical Amphibious Warfare Training Exercises

Activity Name

Activity Description

Naval Surface Fire Support Exercise—
Land-based target
(FIREX [Land])

Surface ship crews use large-caliber guns to fire on land-based targets in
support of forces ashore.

Naval Surface Fire Support Exercise-
At Sea
(FIREX [At Sea])

Surface ship crews use large-caliber guns to support forces ashore;
however, the land target is simulated at sea. Rounds impact the water and
are scored by passive acoustic hydrophones located at or near the target
area.

Marine Expeditionary Unit (MEU)
Certification Exercise (CERTEX)

Amphibious Ready Group exercise conducted to validate the Marine
expeditionary unit's readiness for deployment and includes small boat
raids; visit, board, search, and seizure training; helicopter and mechanized
amphibious raids; and a non-combatant evacuation operations.

Amphibious Assault

Forces move ashore from ships at sea for the immediate execution of
inland objectives.

Amphibious Raid / Humanitarian
Assistance Operations

Small unit forces move ashore swiftly from ships at sea for a specific
short-term mission. These are quick operations with as few personnel as
possible.

2.1.3 Strike Warfare (STW)

The mission of strike warfare is to conduct offensive attacks on land-based targets, such as
refineries, power plants, bridges, major roadways, and ground forces to reduce the enemy’s
ability to wage war. Strike warfare employs weapons by manned and unmanned air, surface,
submarine, and naval special warfare assets in support of extending dominance over enemy

territory (power projection).
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Strike warfare includes training of fixed wing attack aircraft pilots and aircrews in the delivery of
precision-guided munitions, non-guided munitions, rockets, and other ordnance, including the
high-speed anti-radiation missile, against land-based targets in all conditions. Not all strike
mission training events involve dropping ordnance and instead the event is simulated with video
footage obtained by onboard sensors.

Table 3. Typical Strike Warfare Training Exercises

Activity Name Activity Description

H|gh-_8peed_Ant|—Rad|at|0n Missile Aircrews launch a High-Speed Anti-Radiation Missile (HARM) against
Exercise (Air- to- Surface) .
threat radar sites.

(HARMEX [A-S])

2.1.4 Anti-Surface Warfare (ASUW)

The mission of anti-surface warfare is to defend against enemy ships or boats. In the conduct of
anti-surface warfare, aircraft use cannons, air-launched cruise missiles or other precision guided
munitions; ships employ torpedoes, naval guns, and surface-to-surface missiles; and submarines
attack surface ships using torpedoes or submarine-launched, anti-ship cruise missiles.

Anti-surface warfare training includes surface-to-surface gunnery and missile exercises, air-to-
surface gunnery and missile exercises, and submarine missile or torpedo launch events.

Table 4. Typical Anti-Surface Warfare Training Exercises

Activity Name Activity Description

Helicopter and surface ship crews conduct a suite of maritime security
Maritime Security Operations (MSO) | operations (e.g., visit, board, search, and seizure; maritime interdiction
operations; force protection; and anti-piracy operation).

Gunnery Exercise (Surface-to-
Surface) (Ship)
(GUNEX [S-S] — Ship)

Ship crews engage surface targets with ship's small, medium, and large
caliber guns.

Gunnery Exercise (Surface-to-
Surface) (Boat)
(GUNEX [S-S] — Boat)

Small boat crews engage surface targets with small and medium-caliber
guns.

Missile Exercise (Surface-to-

Surface ship crews defend against threat missiles and other surface ships
Surface)

(MISSILEX [S-S]) with missiles.

Gunnery Exercise (Air-to-Surface) Fixed-wing and helicopter aircrews, including embarked personnel, use
(GUNEX [A-S]) small and medium-caliber guns to engage surface targets.

Missile Exercise (Air-to-Surface) Fixed-wing and helicopter aircrews fire both precision-guided missiles and
(MISSILEX [A-S]) unguided rockets against surface targets.

Bombing Exercise (Air-to-Surface)

(BOMBEX [A-S]) Fixed-wing aircrews deliver bombs against surface targets.

Fixed-winged, helicopter, and ship crews use single or multi-beam lasers

Laser Targeting to illuminate enemy targets or to defend against approaching hostile
forces.
Aircraft, ship, and submarine crews deliver ordnance on a seaborne
Sinking Exercise (SINKEX) target, usually a deactivated ship, which is deliberately sunk using multiple

weapon systems.
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2.1.5 Anti-Submarine Warfare (ASW)

The mission of anti-submarine warfare is to locate, neutralize, and defeat hostile submarine
threats to surface forces. Anti-submarine warfare is based on the principle of a layered defense
of surveillance and attack aircraft, ships, and submarines all searching for hostile submarines.
These forces operate together or independently to gain early warning and detection, and to
localize, track, target, and attack hostile submarine threats.

Anti-submarine warfare training addresses basic skills such as detection and classification of
submarines, and distinguishing between sounds made by enemy submarines and those of friendly
submarines, ships, and marine life. More advanced, integrated anti-submarine warfare training
exercises are conducted in coordinated, at-sea training events involving submarines, ships, fixed
wing aircraft, and helicopters. This training integrates the full spectrum of anti-submarine
warfare from detecting and tracking a submarine to attacking a target using either exercise

torpedoes or simulated weapons.

Table 5. Typical Anti-Submarine Warfare Training Exercises

Activity Name

Activity Description

Tracking Exercise/ Torpedo Exercise —
Submarine (TRACKEX/TORPEX -
Sub)

Submarine crews search, track, and detect submarines. Exercise
torpedoes may be used during this event.

Tracking Exercise/ Torpedo Exercise —
Surface (TRACKEX/TORPEX -
Surface)

Surface ship crews search, track and detect submarines. Exercise
torpedoes may be used during this event.

Tracking Exercise/ Torpedo Exercise —
Helicopter (TRACKEX/TORPEX -
Helo)

Helicopter crews search, detect and track submarines. Recoverable air
launched torpedoes may be employed against submarine targets.

Tracking Exercise/ Torpedo Exercise -
Maritime Patrol Aircraft
(TRACKEX/TORPEX - MPA)

Maritime patrol aircraft crews search, detect, and track submarines.
Recoverable air launched torpedoes may be employed against submarine
targets.

Tracking Exercise - Maritime Patrol
Aircraft Extended Echo Ranging
Sonobuoy (TRACKEX — MPA
sonobuoy)

Maritime patrol aircraft crews search, detect, and track submarines with
extended echo ranging sonobuoys. Recoverable air launched torpedoes
may be employed against submarine targets.

Anti-Submarine Warfare Tactical
Development Exercise

Multiple ships, aircraft and submarines coordinate their efforts to search,
detect and track submarines with the use of all sensors. Anti-submarine
warfare tactical development exercise is a dedicated anti-submarine
warfare event.

Integrated Anti-Submarine Warfare
Course (IAC)

Multiple ships, aircraft, and submarines coordinate the use of their
sensors, including sonobuoys, to search, detect and track threat
submarines. Integrated Anti-Submarine Warfare Course is an intermediate
level training event and can occur in conjunction with other major
exercises.

Group Sail

Multiple ships and helicopters integrate the use of sensors, including
sonobuoys, to search, detect and track a threat submarine. Group sails are
not dedicated anti-submarine warfare events and involve multiple warfare
areas.

Anti-Submarine Warfare for
Composite Training Unit Exercise
(COMPTUEX)

Anti-submarine warfare activities conducted during a composite training
unit exercise.

Anti-Submarine Warfare for Joint
Task Force Exercise (JTFEX)/

Anti-submarine warfare activities conducted during a joint task force
exercise / sustainment exercise.

8
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Sustainment Exercise
(SUSTAINEX)

2.1.6 Electronic Warfare (EW)

The mission of electronic warfare is to degrade the enemy's ability to use their electronic
systems, such as communication systems and radar, in order to confuse or deny them the ability
to defend their forces and assets. Electronic warfare is also used to recognize an emerging threat
and counter an enemy’s attempt to degrade the electronic capabilities of the Navy.

Typical electronic warfare activities include threat avoidance training, signals analysis for
intelligence purposes, and use of airborne and surface electronic jamming devices to defeat
tracking and communications systems.

Table 6. Typical Electronic Warfare Training Exercises

Activity Name Activity Description

Aircraft, surface ship and submarine crews attempt to control portions of

Electronic Warfare Operations the electromagnetic spectrum used by enemy systems to degrade or deny

(EW OPS) the enemy’s ability to take defensive actions.
Counter Targeting - Flare Exercise Fixed-winged aircraft and helicopters crews defend against an attack by
(FLAREX) deploying flares to disrupt threat infrared missile guidance systems.

Surface ships, fixed-winged aircraft and helicopter crews defend against
an attack by deploying chaff, a radar reflective material, which disrupt
threat targeting and missile guidance radars.

Counter Targeting - Chaff Exercise
(CHAFFEX)

2.1.7 Mine Warfare (MIW)

The mission of mine warfare is to detect, and avoid or neutralize mines to protect Navy ships and
submarines and to maintain free access to ports and shipping lanes. Mine warfare also includes
offensive mine laying to gain control of, or deny the enemy access to sea space. Naval mines
can be laid by ships (including purpose-built minelayers), submarines, or aircratft.

Mine warfare neutralization (destruction) training includes exercises in which ships, aircraft,
submarines, or underwater vehicles search for mines. Personnel train to destroy or disable mines
by attaching and detonating underwater explosives to the mine. Other neutralization techniques
involve impacting the mine with a bullet-like projectile or intentionally triggering the mine to
detonate.

Table 7. Typical Mine Warfare Training Exercises

Activity Name Activity Description
Mine Countermeasures Exercise Littoral combat ship crews detect and avoid mines while navigating
(MCM) - Ship Sonar restricted areas or channels using active sonar.

Explosive Ordnance Disposal

(EOD)/Mine Neutralization Personnel disable threat mines. Explosive charges may be used.

Underwater Mine Countermeasures
(UMCM) Raise, Tow, Beach and
Exploitation Operations

Personnel recover moored mines, transfer the mines to shore, and
disassemble them.

Ship crews and helicopter aircrews tow systems (e.g., Organic and
Surface Influence Sweep, MK 104/105) through the water designed to
disable and/or trigger mines.

Mine Countermeasures -Towed
Mine Neutralization

Mine Countermeasures - Mine Ship crews and helicopter aircrews detect mines using towed and laser
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Detection mine detection systems (e.g., AN/AQS-20, Airborne Laser Mine Detection
System).

Mine Countermeasures — Mine Ship crews and helicopter aircrews disable mines by firing small and

Neutralization medium-caliber projectiles.

Mine Countermeasures - Mine

Neutralization — Remotely Operated Ship crews and helicopter aircrews disable mines using remotely operated

underwater vehicles.

Vehicles
. . Fixed-winged aircraft and submarine crews drop/launch non explosive
Mine Laying :
mine shapes.
Coordinated Unit Level Helicopter Helicopters aircrew members train as a squadron in the use of airborne
Airborne Mine Countermeasure mine countermeasures, such as towed mine detection and neutralization
Exercises systems.

Maritime security operations for military and civilian ports and harbors.
Only the sonar portion of this activity is analyzed in this document, as
other stressors were determined to have no effect to listed species. Marine
mammal systems may be used during the exercise.

Civilian Port Defense

2.1.8 Naval Special Warfare

The mission of naval special warfare is to conduct unconventional warfare, direct action, combat
terrorism, special reconnaissance, security assistance, counter-drug operations, and recovery of
personnel from hostile situations. Naval special warfare operations are highly specialized and
require continual and intense training.

Naval special warfare units utilize a combination of specialized training, equipment, and tactics,
including insertion and extraction operations using parachutes, submerged vehicles, rubber boats,
and helicopters; boat-to-shore and boat-to-boat gunnery; underwater demolition training;
reconnaissance; and small arms training.

2.1.9 Major Training Exercises

A major training event is comprised of several "unit level” range exercises conducted by several
units operating together while commanded and controlled by a single commander. These
exercises typically employ an exercise scenario developed to train and evaluate the strike group
in naval tactical tasks. In a major training event, most of the operations and activities being
directed and coordinated by the strike group commander are identical in nature to the operations
conducted during individual, crew, and smaller-unit training events. In a major training event,
however, these disparate training tasks are conducted in concert, rather than in isolation. Typical
major training exercises are described in the table below.

Table 8. Typical Major Training Exercises

Activity Name Activity Description

Intermediate level exercise designed to create a cohesive Strike Group
prior to deployment or joint task force exercise. Typically seven surface
ships, helicopters, maritime patrol aircraft, two submarines, and various
unmanned vehicles. Marine mammal systems may be used during the
exercise.

Composite Training Unit Exercise
(COMPTUEX)

Final fleet exercise prior to deployment of the Strike Group. Serves as a
ready-to-deploy certification for all units involved. Typically nine surface
ships, helicopters, maritime patrol aircraft, two submarines, and various
unmanned vehicles. Marine mammal systems may be used during the
exercise.

Joint Task Force Exercise (JTFEX) /
Sustainment Exercise (SUSTAINEX)

10



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

2.1.10 Other Training Activities
Other training activities that do not fall under a particular category are described in the table
below.

Table 9. Typical Other Training Activities

Activity Name Activity Description
Search and Rescue (SAR) Helicopter crews rescue military personnel at-sea.
Precision Anchoring Ship crews train in releasing of anchors in designated locations.

Submarine Navigational (SUB NAV) aSrL]Jgrgjtr?:pcorftws locate underwater objects and ships while transiting in

Submarine Navigation Under Ice Submarine crews train to operate under ice. During training and
Certification certification other submarines and ships simulate ice.

Surface ship crews locate underwater objects that may impede transit in

Surface Ship Object Detection and out of port.

Surface Ship Sonar Maintenance Pierside and at-sea maintenance of sonar systems.

Submarine Sonar Maintenance Pierside and at-sea maintenance of sonar systems.

2.1.11 Proposed Training Exercise Levels

The following table provides a summary of training activities (as described in Section 2.1 above)
including tempo and quantities of inert and live munitions that the U.S. plans to expend during
training that were analyzed by the U.S. Navy. Munitions that contain high explosives (HE) are
bolded in the table to highlight activities that might have greater potential for impact to listed
species.

Table 10. Proposed Training Activities (adapted from Table 2.8-1, Alternative 2, U.S. Navy FEIS/OEIS,
August 2013, pg 11)

. No. of Events Ordnance ;

Range Activity (per Year) (Number per Year) Location
Anti-Air Warfare (AAW)

3,200 None VACAPES
Air Combat Maneuver 1,155 None Cherry Point
(ACM) 1,270 None JAX

5,700 None Key West

595 None VACAPES
Air Defense Exercise 5,166 None Cherry Point
(ADEX) 5,157 None JAX

85 None GOMEX
Gunnery Exercise (Air-to- | 120 96,000 rounds VACAPES
Air) — Medium-Caliber 40 20,800 rounds Cherry Point
(GUNEX [A-A] - 75 62,400 rounds JAX
Medium-Caliber 70 56,000 rounds Key West

40 40 missiles (HE) VACAPES
Missile Exercise (Air-to- 43 43 missiles (HE) Cherry Point
Air) (MISSILEX [A-A]) 37 37 missiles (HE) JAX

8 8 missiles (HE) Key West
Gunnery Exercise 136 1,760 rounds (HE) VACAPES
(Surface-to-Air) — Large-
Caliber (GUNEX [S-A]) - | 84 1,100 rounds (HE) JAX
Large-Caliber
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Gunnery Exercise 180 409,200 rounds VACAPES
(Surface-to-Air) — 5 11,000 rounds Cherry Point
Medium-Caliber 84 165,000 rounds JAX
(GUNEX [S-A]) -
N CRTE 14 30,000 rounds Other AFTT Areas
4 4 missiles (HE) Northeast
. . 32 32 missiles (HE) VACAPES
{\g_'/s:i'rl)e (Ilz\jl(fsrgls Eéiu[rzf]) 8 8 missiles (HE) Cherry Point
15 15 missiles (HE) JAX
8 8 missiles (HE) GOMEX

Amphibious Warfare (AMW)

Naval Surface Fire
Support Exercise — Land-

Firing Point: Cherry Point

30 2,030 rounds Impact Area: Camp
Ffsﬁg];rarget [FIREX Lejune Range G-10
Naval Surface Fire 32 2,328 rounds (2,240 HE) VACAPE_S
Support Exercise — At Sea 4 320 rounds (280 HE) Cherry Point
(FIREX [At Sea]) 12 960 rounds (840 HE) JAX
2 160 rounds (140 HE) GOMEX
Marine Expeditionary Unit
(MEU) Certification 2 None Cherry Point
Exercise (CERTEX)
Amphibious Assault 10 None Cherry Point: Onslow Bay
Amphibious Raid/ 36 None Cherry Point: Onslow Bay
g;gzggigm Assistance 6 None JAX: Mayport
Strike Warfare (STW)
High-Speed Anti- 12 12 missiles (HE) VACAPES
Radiation Missile Exercise
(Air-to-Surface) 8 8 missiles (HE) Cherry Point

(HARMEX [A-S])

Anti-Surface Warfare (ASUW)

2 None Northeast
Maritime Security 602 None VACAPE.S
Operations (MSO) 70 None Cherry Point

152 None JAX

54 None GOMEX

2 52 grenades (HE) Northeast
Maritime Security 4 74 grenades (HE) VACAPES
Operations (MSO) — 2 28 grenades (HE) Cherry Point
Anti-Swimmer Grenades 2 24 grenades (HE) JAX

2 28 grenades (HE) GOMEX
Gunnery Exercise 1,224 2,750,000 rounds VACAPES
(Surface-to-Surface) — 150 212,240 rounds Cherry Point
Ship Small-Caliber 80 1,100,000 rounds JAX
(GUNEX [S-S] — Ship) 16 36,000 rounds GOMEX
Small-Caliber 70 201,000 rounds Other AFTT Areas
Gunnery Exercise 500 46,260 rounds (5,000 HE) | VACAPES
(Surface-to-Surface) — 63 35,100 rounds (600 HE) Cherry Point
Ship Medium-Caliber 200 21,240 rounds (2,000 HE) | JAX
(GUNEX [S-S] — Ship) 32 3,840 rounds (320 HE) GOMEX
Medium-Caliber 32 3,840 rounds (320 HE) Other AFTT Areas
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Gunnery Exercise 120 4,360 rounds (2,644 HE) VACAPES
(Surface-to-Surface) - Ship | 26 1,480 rounds (586 HE) Cherry Point
Large-Caliber (GUNEX 106 4,220 rounds (2,508 HE) JAX
[S-S] - Ship) - Large- 24 1,400 rounds (144 HE) GOMEX
Caliber 18 633 rounds (96 HE) Other AFTT Areas
Gunnery Exercise 10 27,500 rounds Northeast
(Surface-to-Surface) - 202 286,600 rounds VVACAPES
Boat 32 135,500 rounds Cherry Point
Small-Caliber (GUNEX 200 123,800 rounds JAX
[S-S] - Boat) - Small- 10 37,200 rounds GOMEX
Caliber 18 26,500 rounds Other AFTT Areas
Gunnery Exercise 2 700 rounds Northeast
(Surface-to-Surface) — 204 127,536 rounds (936 HE) | VACAPES
Boat Medium-Caliber 26 64,000 rounds (626 HE) Cherry Point
(GUNEX [S-S] - Boat) - 194 13,480 rounds (120 HE) | JAX
Medium-Caliber 8 2,900 rounds (32 HE) GOMEX
Missile Exercise (Surface- | 10 10 (8 HE) VACAPES
to-Surface)
(MISSILEX [S-S]) 10 10 (8 HE) JAX
Gunnery Exercise (Air-to- | 619 821,000 rounds VACAPES
Surface) — Small-Caliber 130 196,000 rounds Cherry Point
GUNEX [A-S]) -
(SmaII-CaIi[ber D 262 310,700 rounds JAX
220 176,000 rounds VACAPES
. . (44,000 HE)
Gunnery Exercise [Air-to- 104.800 rounds
Surface] — Medium- 210 ' Cherry Point
. (20,000 HE)
Caliber 198,400 rounds
(GUNEX [A-S]) - 245 ’ JAX
Medium-Caliber (44,000 HE)
40 24,000 rounds GOMEX
(6,000 HE)
Missile Exercise (Air-to- 100 3,800 rockets (3,800 HE) | VACAPES
Surface) — Rocket 100 3,800 rockets (3,800 HE) | JAX
g\g ('i;”‘EX [A-S]) - 10 3,80 rockets (3,80 HE) GOMEX
Missile Exercise (Air-to- 98 98 missiles (98 HE) VACAPES
Surface) 32 32 missiles (32 HE) Cherry Point
(MISSILEX [A-S]) 118 118 missiles (118 HE) JAX
Bombing Exercise (Air-to- 359 674 bombs (64 HE) VACAPES
Surface) 88 1,195 bombs (32 HE) Cherry Point
(BOMBEX [A-S]) 417 1,293 bombs (32 HE) JAX
66 339 bombs (4 HE) GOMEX
Laser Targeting 272 None VACAPES
315 None JAX
1 HE bomb; 11 HE
Sinking Exercise 1 missiles; 700 HE rounds; | Other AFTT Areas:
(SINKEX) 1 HE torpedo SINKEX Box
(representative scenario)
Anti-Submarine Warfare (ASW)
Tracking Exercise/ 24 Northeast
Torpedo Exercise — 8 VACAPES
Submarine 1 Cherry Point
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(TRACKEX/ TORPEX — | 25 Jax
Sub) 0 GOMEX

44 Other AFTT Areas

102 80 torpedoes Total

3 Northeast
Tracking Exercise/ 201 VACAPES
Torpedo 47 Cherry Point
Exercise — Surface 412 JAX
(TRACKEX/ TORPEX - | 3 GOMEX
Surface) 98 Other AFTT Areas

764 18 torpedoes Total
Tracking Exercise/ 12 VACAPES
Torpedo 12 Cherry Point
Exercise — Helicopter 384 JAX
(TRACKEX/ TORPEX — | 24 Other AFTT Areas
Helo) 432 18 torpedoes Total
Tracking 79 Northeast
Exercise/Torpedo 158 VACAPES
Exercise - Maritime Patrol | 40 Cherry Point
Aircraft 475 JAX
(TRACKEX/TORPEX — 0 GOMEX
MPA) 752 18 torpedoes Total

. . 34 170 HE sonobuoys JAX

Tracking Exercise - 68 340 HE sonobuoys VACAPES
Maritime Patrol Aircraft h Point
Extended Echo Ranging 16 80 HE sonobuoys Cherry
Sonobuoys (TRACKEX— 202 1,010 HE sonobuoys JAX

0 None GOMEX
MPA Sonobuoy) 320 Total
Anti-Submarine Warfare
Tactical Development 4 None JAX
Exercise

0 None VACAPES
Integrated Anti-Submarine | 2 None Cherry Point
Warfare Course 2 None JAX

1 None GOMEX

5 35 HE sonobuoys VACAPES
Group Sail 5 35 HE sonobuoys Cherry Point

10 70 HE sonobuoys JAX

Submarine Command
Course (SCC) Operations

This event is included in TRACKEX/TORPEX — SUB training event

ASW For Composite

VACAPES/Cherry Paint/

Training Unit Exercise 4 A3 | SERE I JAX

(COMPTUEX) 1 70 HE sonobuoys GOMEX

ASW For Joint Task Force

Exercise (JTFEX)/ VACAPES/Cherry Point/
Sustainmt(ent Exer)cise 4 28 HE sonobuoys JAX g
(SUSTAINEX)

Electronic Warfare (EW)

. 302 None VACAPES
Electronic Warfare -
Operations (EW Ops) 2,620 None Cherry Point

181 None JAX
Counter Targeting Flare 104 None VACAPES
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Exercise (FLAREX) 377 None Cherry Point

318 None JAX

368 None GOMEX

900 None Key West
Count_er Targeting Chaff % sg:g X@?@iiisnt
Exercise (CHAFFEX) -
Ship 78 None JAX

18 None GOMEX

157 None VVACAPES
Counter Targeting Chaff 686 None Cherry Point
Exercise (CHAFFEX) — 532 None JAX
Aircraft 62 None GOMEX

3,000 None Key West
Mine Warfare (MIW)
Mine Countermeasures 48 None VACAPES
Exercise (MCM) — Ship 48 None JAX
Sonar 20 None GOMEX

524 524 HE charges VACAPES
Mine Neutralization — 30 1,518 HE charges VACAPE$: Little Creek

. 16 16 HE charges Cherry Point

Explosive Ordnance
Disposal (EOD) 20 20 HE charges JAX

16 16 HE charges GOMEX

12 12 HE charges Key West
Underwater Mine 290 None VACAPES
Countermeasure (UMCM) | 24 None Cherry Point
Raise, Tow, Beach, and 56 None JAX
Exploitation Operations 56 None GOMEX
Airborne Mine 880 None VACAPES
Countermeasure (AMCM) | 183 None Cherry Point
— Towed Mine 155 None JAX
Neutralization 94 None GOMEX
Airborne Mine 1,540 None VACAPE$
Countermeasure (AMCM) 311 None CCyIRDIIE
— Mine Detection S O[IE b

310 None GOMEX
Mine Countermeasure 110 2,750 rounds VACAPES
(MCM) — Mine 27 675 rounds Cherry Point
Neutralization Small and
Medium-Caliber 27 675 rounds JAX
Mine Countermeasure 630 630 neutralizers (60 HE) VACAPES
(MCM) - Mine 71 71 neutralizers Cherry Point
Neutralization — Remotely | 71 71 neutralizers JAX
Operated Vehicle 132 132 neutralizers (20 HE) GOMEX

4 48 mine shapes VACAPES
Mine Laying 2 24 mine shapes Cherry Point

1 12 mine shapes JAX
Coo_rdinated _Unit Leve! ; mgzg \C/:‘e (r:r’;iiisnt
Helicopter Airborne Mine
Countermeasure Exercises 2 OIS L

2 None GOMEX

Civilian Port Defense

1 event every other year
(3 total)

4 HE Charges

Occurs in a different area
each year in waters around
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Earle, NJ; Groton, CT;
Hampton Roads, VA,
Morehead City, NC;
Wilmington, NC; Kings
Bay,

GA; Mayport, FL,;
Beaumont,

TX; Corpus Christi, TX

Major Exercises

Composite Training Unit

VACAPES/ Cherry Point/

Exercise (COMPTUEX) S JAX/ GOMEX
Joint Task Force Exercise .
(JTFX)/ Sustainment 4 YA’\AXC APES/ Cherry Point/
Exercise (SUSTAINEX)
Other Training Activities
Search and Rescue (SAR) | 42 None JAX

640 None VACAPES
Precision Anchoring 210 None JAX

8 None GOMEX
Submarine Navigational 169 None Northeast
(SUB NAV) 84 None VACAPES

29 None JAX

9 None Northeast
Submarine Under Ice 9 None VACAPES
Certification 3 None Cherry Point

3 None JAX
Surface Ship Object 80 None VACAPES
Detection 64 None JAX

358 None VACAPES
Surface Ship Sonar 110 None Cherry Point
Maintenance (in 324 None JAX
OPAREAs and Ports) 0 None GOMEX

32 None Other AFTT Areas

132 None Northeast
Submarine Sonar 68 None VACAPES
Maintenance (in 0 None Cherry Point
OPAREAs and Ports) 8 None JAX

12 None Other AFTT Areas

Understanding the number of munitions detonating in water is critical to assessing potential
impacts from acoustic stressors, potential strike and fragments resulting from exploded
munitions. Table 11 and Table 12 below provide the number and source of these munitions.

Table 11. Proposed Annual Number of Impulsive Source Detonations During Training in the AFTT Study

Area

Explosive Class Net Explosive Weight (NEW)

Annual In-Water Detonations (Training)

El

(0.11b. —0.25Ib.)

124,552

E2

(0.26 1b. —0.5 Ib.)

856
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E3 (>05Ib. —2.51b.) 3,132
E4 (>2.5 1b.-5 Ib.) 2,190
E5 (>5 1b.-10 Ib.) 14,370
E6 (>10 1b.-20 Ib.) 500
E7 (>20 1b.-60 Ib.) 322
ES (>60 Ib.-100 Ib.) 77
E9 (>100 Ib. — 250 Ib.)

E10 (>250 Ib. — 500 Ib.)

E11 (>500 Ib. — 650 Ib.)

E12 (>650 Ib. — 1,000 Ib.) 133
E13 (>1,000 Ib. — 1,740 Ib.) -

Table 12. Proposed Annual Number of Impulsive Source Detonations During Non-Annual Training
Exercises Within the AFTT Study Area

Explosive Class Net Explosive Weight (NEW) Non-Annual In-Water Detonations (Testing)
E2 (0.26 Ib. —0.51b.) Average of 2
E4 (>251b.-51b.) Average of 2

Understanding the frequency and duration of active sonar sources is imperative in our risk
analysis for stressors resulting from non-impulsive sound sources. Table 13 and Table 14 below
provide the annual hours of these sources in the AFTT Study Area.

Table 13. Annual hours and items of non-impulsive sources used during training within the AFTT Study
Area

Source Class Category Source Class Average Annual Use
MF1 9,844 hours
MF1K 163 hours
MF2 3,150 hours
. MF2K 61 hours
Xérivirggﬂfggsyfggﬂnf )1 to 10 kHz MF3 2,058 hours
MF4 927 hours
MF5 14,556 items
MF11 800 hours
MF12 687 hours
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High-Frequency (HF) and Very

High-Frequency (VHF) Tactical HF1 1,676 hours
and non-tactical sources that

produce signals greater than

10kHz but less than 200kHz

HF4 8,464 hours
Anti-Submarine Warfare (ASW) ASW1 128 hours
ASW2 2,620 items
Active ASW sources ASW3 13,586 hours
ASW4 1,365 items
Torpedoes (TORP) TORP1 54 items
Active torpedo sonar TORP2 80 items

Table 14. Annual Hours and Items of Non-Impulsive Sources used During Non-Annual Training Within the
AFTT Study Area

Source Class Category Source Class Average Non-Annual Use

High-Frequency (HF) and Very

High-Frequency (VHF) Tactical

and non-tactical sources that HF4 192 hours
produce signals greater than

10kHz but less than 200kHz

2.2 U.S. Navy Proposed Testing Activities

The Navy’s research and acquisition community engages in a broad spectrum of testing activities
in support of the fleet. These activities support the Navy’s basic and applied scientific research
and technology development, test evaluation and maintenance and acquisition missions.

The individual commands within the research and acquisition community included in the U.S.
Navy’s FEIS/OEIS are Naval Air Systems Command, Naval Sea Systems Command, and the
Office of Naval Research and Naval Research Laboratory.

Some testing activities are similar to training activities conducted by the Atlantic Fleet. For
example, both the Fleet and the research and acquisition community fire torpedoes. While the
firing of a torpedo might look identical to an observer, the difference is in the purpose of the
firing. The Fleet might fire the torpedo to practice the procedures for such a firing, whereas the
research and acquisition community might be assessing a new torpedo guidance technology or to
ensure the torpedo meets performance specifications and operational requirements. These
differences may result in different analysis and potential mitigations for the activity.
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2.2.1 Naval Air Systems Command Testing Activities

Naval Air Systems Command testing activities generally fall in the primary mission areas used
by the fleets. Naval Air Systems Command activities include, but are not limited to, the testing
of new aircraft platforms, weapons, and systems before those platforms, weapons, and systems
are integrated into the fleet. In addition to the testing of new platforms, weapons, and systems,
Naval Air Systems Command also conducts lot acceptance testing of weapons and systems, such

as sonobuoys.

The majority of testing and development activities conducted by Naval Air Systems Command
are similar to Atlantic Fleet training events, and many platforms (e.g., the MH-60 helicopter) and
systems (e.g., Airborne Towed Mine-hunting System (AN/AQS-20A)) currently being tested are
already being used by the Fleet or will ultimately be integrated into Fleet training activities.
However, some testing and development may be conducted in different locations and in a
different manner than the fleet and, therefore, though the potential environmental effects may be
the same, the analysis for those events may differ.

Table 15. Typical Naval Air Systems Command Testing Activities

Activity Name

Activity Description

Anti-Air Warfare (AAW)

Air Combat Maneuver
(ACM) Test

This event is identical to the air combat maneuver training event. Test
events involve two or more aircraft, each engaged in continuous proactive
and reactive changes in aircraft attitude, altitude, and airspeed. No
weapons are fired during air combat

maneuver test activities.

Air Platform/Vehicle
Test

Testing performed to quantify the flying qualities, handling, airworthiness,
stability, controllability, and integrity of an air platform or vehicle. No
weapons are released during an air platform/vehicle test. In-flight
refueling capabilities are tested.

Air Platform Weapons
Integration Test

Testing performed to quantify the compatibility of weapons with the
aircraft from which they would be launched or released. Mostly non-
explosive weapons or shapes are used, but some tests may require the use
of high-explosive weapons.

Air-to-Air (A-A)
Weapons System Test

Test to evaluate the effectiveness of air-launched weapons against
designated airborne targets. Fixed-wing or rotary-wing aircraft may be
used. No testing of high-explosive weapons is planned.

Air-to-Air Missile Test

This event is similar to the training event missile exercise (air-to-air).
Tests are a type of air-to-air weapon system test in which non-explosive
practice air-to-air missiles are fired from fixed wing aircraft against
unmanned aerial drones such as BQM-34 and BQM-74.

Air-to-Air Gunnery Test

This event is similar to the training event gunnery exercise air-to-air. An
air-to-air gunnery test involves the firing of guns from both fixed wing and
rotary-wing aircraft against a towed aerial banner which serves as the
target. Typically non-explosive practice rounds are fired and the targets
fired upon are unmanned aerial drones.

Intelligence,
Surveillance, and
Reconnaissance Test

Test to evaluate communications capabilities of fixed wing and rotary-
wing aircraft, including unmanned systems that can carry cameras,
sensors, communications equipment, or other payloads. New systems are
tested at sea to ensure proper communications between aircraft and ships.
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Anti-Surface Warfare (ASUW)

Air-to-Surface Missile
Test

This event is similar to the training event missile exercise (air-to-surface).
Test may involve both fixed-wing and rotary-wing aircraft launching
missiles at surface maritime targets to evaluate the weapon system or as
part of another systems integration test.

Air-to-Surface Gunnery

This event is similar to the training event gunnery exercise (air-to-surface).
Strike fighter and helicopter aircrews evaluate new or enhanced aircraft
guns against surface maritime targets to test that the gun, gun ammunition,

Test . . A S .
or associated systems meet required specifications or to train aircrew in
the operation of a new or enhanced weapon system.

Rocket testing evaluates the integration, accuracy, performance, and safe

Rocket Test separation of laser-guided and unguided 2.75-in. rockets fired from a

hovering or forward flying helicopter or from a fixed-wing strike aircraft.

Air-to-Surface Bombing
Test

This event is similar to the training event bombing exercise (air-to-
surface). Strike fighter and maritime patrol aircraft test the delivery of
non-explosive practice bombs against surface maritime targets with the
goal of evaluating the bomb, the bomb carry and delivery system, and any
associated systems that may have been newly developed or enhanced.

Laser Targeting Test

Aircrew use laser targeting devices integrated into aircraft or weapon
systems to evaluate targeting accuracy and precision and to train aircrew
in the use of newly developed or enhanced laser targeting devices. Lasers
are designed to illuminate designated targets for engagement with laser-
guided weapons.

High Energy Laser
Weapons Test

High energy laser weapons tests evaluate the specifications, integration,
and performance of an aircraft mounted, approximately 25 kW high
energy laser. The laser is intended to be used as a weapon to disable small
surface vessels.

Electronic Warfare (EW)

Electronic Systems
Evaluation

Test that evaluates the effectiveness of electronic systems to control, deny,
or monitor critical portions of the electromagnetic spectrum. In general,
electronic warfare testing will assess the performance of three types of
electronic warfare systems: electronic attack, electronic protect, and
electronic support.

Chaff Test

Similar to the training event counter targeting - chaff exercise, chaff tests
evaluate newly developed or enhanced chaff, chaff dispensing equipment,
or modified aircraft systems against chaff deployment. Tests may also
train pilots and aircrew in the use of new chaff dispensing equipment.
Chaff tests are often conducted with flare tests and air combat maneuver
events, as well as other test events, and are not typically conducted as
stand alone tests.

Flare Test

Similar to the training event counter targeting - flare exercise, flare tests
evaluate newly developed or enhanced flares, flare dispensing equipment,
or modified aircraft systems against flare deployment. Tests may also
train pilots and aircrew in the use of newly developed or modified flare
deployment systems. Flare tests are often conducted with chaff tests and
air combat maneuver events, as well as other test events, and are not
typically conducted as stand-alone tests.

Anti-Submarine Warfare (ASW)

Anti-Submarine

This event is similar to the training event torpedo exercise. The test
evaluates antisubmarine warfare systems onboard rotary-wing and fixed-

Warfare Torpedo Test wing aircraft and the ability to search for, detect, classify, localize, and
track a submarine or similar target.
Kilo Dip A kilo dip is the operational term used to describe a functional check of a
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helicopter deployed dipping sonar system. The sonar system is briefly
activated to ensure all systems are functional. A kilo dip is simply a
precursor to more comprehensive testing.

Sonobuoy Lot
Acceptance Test

Sonobuoys are deployed from surface vessels and aircraft to verify the
integrity and performance of a lot, or group, of sonobuoys in advance of
delivery to the fleet for operational use.

Anti-Submarine
Warfare Tracking
Test—Helicopter

This event is similar to the training event anti-submarine warfare tracking
exercise/torpedo exercise - helicopter. The test evaluates the sensors and
systems used to detect and track submarines and to ensure that helicopter
systems used to deploy the tracking systems perform to specifications.

Anti-Submarine
Warfare Tracking
Test—Maritime Patrol
Aircraft

This event is similar to the training event anti-submarine warfare tracking
exercise/torpedo exercise -Maritime Patrol Aircraft extended echo ranging
sonobuoy. The test evaluates the sensors and systems used by Maritime
Patrol Aircraft to detect and track submarines and to ensure that aircraft
systems used to deploy the tracking systems perform to specifications and
meet operational requirements.

Mine Warfare (MIW)

Airborne Mine
Neutralization Test —
AN/ASQ-235 (AMNS)

Airborne mine neutralization tests of the AN/ASQ-235 evaluate the
system’s ability to detect and destroy mines. The AN/ASQ-235 uses up to
four unmanned underwater vehicles equipped with high-frequency sonar,
video cameras, and explosive neutralizers.

Airborne Projectile-based
Mine Clearance
System

An MH-60S helicopter uses a laser-based detection system to search for
mines and to fix mine locations for neutralization with an airborne
projectile-based mine clearance system. The system neutralizes mines by
firing a small or medium-caliber inert, supercavitating projectile from a
hovering helicopter.

Airborne Towed
Minesweeping Test —
AN/ALQ-220 (OASIS)

Tests of the Organic Airborne and Surface Influence Sweep (OASIS)
would be conducted by an MH-60S helicopter to evaluate the functionality
of Organic Airborne and Surface Influence Sweep and the MH-60S at sea.
The Organic Airborne and Surface Influence Sweep is towed from a
forward flying helicopter and works by emitting an electromagnetic field
and mechanically generated underwater sound to simulate the presence of
a ship. The sound and electromagnetic signature cause nearby mines to
explode.

Airborne Towed
Minehunting Sonar
Test — AN/AQS-20A

Tests of the AN/AQS-20A to evaluate the search capabilities of this
towed, mine hunting, detection, and classification system. The sonar on
the AN/AQS-20A identifies mine-like objects in the deeper parts of the
water column.

Airborne Laser-Based
Mine Detection System
Test (ALMDS)

An airborne mine hunting test of the AN/AES-1 Airborne Laser Mine
Detection System, or "ALMDS” evaluates the system’s ability to detect,
classify, and fix the location of floating and near-surface, moored mines.
The system uses a laser to locate mines and may operate in conjunction
with an airborne projectile-based mine detection system to neutralize
mines.

Mine Laying Test

Fixed winged aircraft evaluate the performance of mine laying equipment
and software systems to lay mines. A mine test may also train aircrew in
laying mines using a new or enhanced mine deployment system.

Other Testing Activities

Test and Evaluation
Catapult Launch

Tests evaluate the function of aircraft carrier catapults at sea following
enhancements, modifications, or repairs to catapult launch systems. This
includes aircraft catapult launch tests. No weapons or other expendable
materials would be released.

Air Platform Shipboard

Tests evaluate the compatibility of aircraft and aircraft systems with ships
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Integrate Test and shipboard systems. Tests involve physical operations and verify and
evaluate communications and tactical data links. This test function also
includes an assessment of carrier-shipboard suitability and hazards of
electromagnetic radiation to personnel, ordnance, and fuels.

Shipboard Electronic Tests measure ship antenna radiation patterns and test communication
Systems Evaluation systems with a variety of aircraft.

Maritime patrol aircraft and helicopters participate in maritime security
activities and fleet training events. Aircraft and surface ships identify,
Maritime Security track, intercept, board, and inspect foreign merchant vessels suspected of
not complying with United Nations/allied sanctions or conflict rules of
engagement.

2.2.2 Naval Sea Systems Command Testing Activities

Naval Sea Systems Command testing activities are aligned with its mission of new ship
construction, life cycle support, and weapon systems development. Each major category of
Naval Sea Systems Command activities is described below:

2.2.2.1 New Ship Construction Activities

Ship construction activities include pierside testing of ship systems, tests to determine how the
ship performs at sea (sea trials), and developmental and operational test and evaluation programs
for new technologies and systems. Pierside and at-sea testing of systems aboard a ship may
include sonar, acoustic countermeasures, radars, and radio equipment. In the FEIS/OEIS,
pierside testing at Navy contractor shipyards consists only of sonar systems. During sea trials,
each new ship propulsion engine is operated at full power and subjected to high-speed runs and
steering tests. At-sea test firing of shipboard weapon systems, including guns, torpedoes, and
missiles, are also conducted.

2.2.2.2 Shock Trials

One ship of each new class (or major upgrade) of combat surface ships constructed for the Navy
typically undergo an at-sea shock trial. A shock trial is a series of underwater detonations that
send a shock wave through the ship's hull to simulate near misses during combat. A shock trial
allows the Navy to validate the shock hardness of the ship and assess the survivability of the hull
and ship's systems in a combat environment as well as the capability of the ship to protect the
crew.

Table 16. Typical Ship Construction and Maintenance Activities

Ship Construction and Maintenance

New Ship Construction

Activity Name Activity Description
Pierside Sonar Testing Ship’s sonar systems are tested pierside to ensure
proper operation.
Propulsion Testing Ship is run at high speeds in various formations (e.g.,
straight-line and reciprocal paths).
Surface Combatant Sea Gun Testing Gun_s_ystems are tested using non-explosive practice
Trials — - Munitions. - —
Missile Testing Launching systems are tested using missiles fired at
target drones.
Decoy Testing Includes testing of the MK 36 Decoy Launching
system.

Surface Warfare Testing- | Ships defend against surface targets with large-caliber
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Large Caliber

guns.

Anti-Submarine Warfare
Testing

Ships demonstrate capability of countermeasure
systems and underwater surveillance and
communications systems.

Propulsion Testing

Ship is run at high speeds in various formations (e.g.,
straight-line and reciprocal paths).

Gun Testing-Small
Caliber

Small-caliber gun systems are tested using non-
explosive rounds.

Aircraft Carrier Sea Trials Gun Testing-Medium

Caliber

Medium-caliber gun systems are tested using non-
explosive and explosive rounds.

Missile Testing

Missile systems are tested using explosive rounds.

Bomb Testing

Non-explosive bombs are tested.

Pierside Sonar Testing

Submarine sonar systems are tested pierside to ensure
proper operation.

Propulsion Testing

Submarine is run at high speeds in various formations
and at various depths.

Submarine Sea Trials Weapons Testing

Submarine weapons systems are tested by cycling water
through them in lieu of actual weapons firing.

Anti-Submarine Warfare
Testing

Submarines demonstrate capability of underwater
surveillance and communications systems.

Propulsion Testing

Ship is run at high speeds in various formations (e.g.,
straight-line and reciprocal paths).

Other Ship Class Sea Trials Gun Testing- Small

Caliber

Small-caliber gun systems are tested using non-
explosive rounds.

Anti-Submarine Warfare Mission Package Testing

Ships and their supporting platforms (e.g., helicopters,
unmanned aerial systems) detect, localize, and
prosecute submarines.

Surface Warfare Mission Package Testing

Ships defend against surface targets with small,
medium, and large-caliber guns and medium range
missiles.

Mine Countermeasure Mission Package Testing

Ships conduct mine countermeasure operations.

Post- Homeporting Testing (all classes)

Electronic, navigation, and refueling capabilities are
tested.

Shock Trials

Explosives are detonated underwater against surface
ships.

2.2.2.3 Life Cycle Activities

Testing activities are conducted throughout the life cycle of a Navy ship to verify performance
and mission capabilities. Sonar system testing occurs pierside during maintenance, repair, and
overhaul availabilities, and at sea immediately following most major overhaul periods. A
Combat System Ship Qualification Trial is conducted for new ships and for ships that have
undergone modification or overhaul of their combat systems.

Radar cross signature testing of surface ships is conducted on new vessels and periodically
throughout a ship’s life cycle to measure how detectable the ship is to radar. Additionally,
electromagnetic measurements of off-board electromagnetic signatures are conducted for

submarines, ships, and surface craft periodically.

Table 17. Life Cycle Activities

Life Cycle Activities
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Activity Name

Activity Description

Ship Signature Testing

Ship and submarine radars and electromagnetic
signatures are tested.

Surface Ship Sonar Testing / Maintenance

Pierside and at-sea testing of ship systems occurs
periodically following major maintenance periods and
for routine maintenance.

Submarine Sonar Testing / Maintenance

Pierside and at-sea testing of submarine systems occurs
periodically following major maintenance periods and
for routine maintenance.

Combat System Ship Qualification Trial (CSSQT) - In-
Port Maintenance Period

All combat systems are tested to ensure they are
functioning in a technically acceptable manner and are
operationally ready to support at-sea CSSQT

events.

Combat System Ship Qualification Trial (CSSQT) - Air
Defense (AD)

Ship’s capability to detect, identify, track, and
successfully defend against live and simulated targets is
tested.

Combat System Ship Qualification Trial (CSSQT) —
Surface Warfare (SUW)

Capabilities of shipboard sensors to detect and track
surface targets, relay the data to the gun weapon
system, and defend against targets are tested.

Combat System Ship Qualification Trial (CSSQT) —
Undersea Warfare (USW)

Ship’s ability to track and defend against undersea
targets is tested.

2.2.2.4 Range Activities

Naval Sea Systems Command’s testing ranges are used to conduct principal testing, analysis, and
assessment activities for ship and submarine platforms, including ordnance, mines, and
machinery technology for surface combat systems. Naval Surface Warfare Center, Panama City
Division Testing Range focuses on surface warfare tests that often involve mine countermeasures
such as sonar operations, electromagnetic operations, laser operations, and ordnance/projectile
operations. Naval Undersea Warfare Center Division, Newport Testing Range focuses on the
undersea aspects of warfare and is, therefore, structured to test systems such as torpedoes and
unmanned underwater vehicles. The South Florida Ocean Measurement Facility Testing Range
retains a unique capability that focuses on signature analysis operations and mine warfare testing

events.

Table 18. Typical Naval Sea Systems Command Range Activities

Naval Sea Systems Command Range Activities

Naval Surface Warfare Center, Panama City Division Testing Range

Activity Name

Activity Description

Air Operations

Various aircraft operations are conducted in support of
other test activities.

Surface Operations

Surface vessel operations for deployment and recovery
of mine warfare systems and testing of communication
and propulsion systems are conducted.

Subsurface Operations

Subsurface operations include testing of underwater
vehicles, items placed on the ocean floor, and diving
activities.

Sonar Operations

Testing of sonar systems determines their capability to
detect, locate, and characterize mine-like objects.

Electromagnetic Operations

Electromagnetic operations test an array of magnetic
sensors used in mine countermeasure operations.

Laser Operations

Laser systems are tested to determine effectiveness as a
tool to identify mine-like objects.
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Ordnance Operations

Airborne, surface, organic (readily available units in
place), and shallow water mine countermeasure systems
are tested using explosive ordnance.

Projectile Firing

Airborne and surface crews defend against surface
targets with small, medium, and large-caliber guns.

Unmanned Underwater Vehicles Demonstration

The performance of multiple unmanned underwater
vehicles and associated acoustic, optical, and magnetic
systems are tested and demonstrated.

Mine Detection and Classification Testing

Air, surface, and subsurface vessels detect and classify
mines and mine-like objects.

Mine Countermeasure / Neutralization Testing

Air, surface, and subsurface vessels neutralize threat
mines and mine-like objects.

Stationary Source Testing

Stationary equipment (including swimmer defense
systems) is deployed to determine functionality.

Special Warfare Testing

Submersibles capable of inserting and extracting
personnel or payloads into denied areas from strategic
distances are tested.

Unmanned Underwater Vehicle Testing

Unmanned underwater vehicles are deployed to
evaluate hydrodynamic parameters, to full mission,
multiple vehicle functionality assessments.

Ordnance Testing

Airborne and surface crews defend against surface
targets with small, medium, and large-caliber guns, as
well as line charge testing.

Naval Undersea Warfare Center Division, Newport Testing Range

Launcher Testing

Launcher systems are tested to evaluate performance.

Torpedo Testing

Non-explosive practice torpedoes are launched to
record operational data.

Towed Equipment Testing

Surface vessel or unmanned underwater vehicle deploys
equipment to determine functionality of towed systems.

Unmanned Underwater Vehicle Testing

Unmanned underwater vehicles are deployed to
evaluate hydrodynamic parameters, to full mission,
multiple vehicle functionality assessments.

Unmanned Surface Vehicle Testing

Unmanned surface vehicles are deployed to verify the
functionality of basic capabilities and complex tests that
involve multiple participants and missions.

Unmanned Aerial System Testing

Unmanned aerial systems are launched to test the
capability to perform intelligence, surveillance, and
reconnaissance, and extend the communications range
of unmanned underwater vehicles, unmanned surface
vehicles, and submarines.

Semi-Stationary Equipment Testing

Semi-stationary equipment (e.g., a hydrophone) is
deployed to determine functionality.

Unmanned Underwater Vehicle Demonstrations

The performance of multiple unmanned underwater
vehicles and associated acoustic, optical, and magnetic
systems is tested and demonstrated.

Pierside Integrated Swimmer Defense Testing

Swimmer defense testing ensures that systems can
effectively detect, characterize, verify, and defend
against swimmer/diver threats in harbor environments.

South Florida Ocean Measurement Facility Testing Range

Signature Analysis Operations

Electromagnetic, acoustic, optical, and radar signature
measurements of surface ships and submarines are
tested.

Mine Testing Activities

Air, surface, and sub-surface systems detect, counter,
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and neutralize ocean deployed mine-like objects.

Various underwater, bottom crawling, robotic vehicles
Subsurface Testing Activities utilized in underwater search, recovery, installation, and
scanning activities are tested.

Various surface vessels, moored equipment, and
Surface Testing Activities materials tested to evaluate performance in the marine
environment

The performance of multiple unmanned underwater
Unmanned Underwater Vehicle Demonstrations vehicles and associated acoustic, optical, and magnetic
systems are tested and demonstrated.

2.2.2.5 Additional Activities Outside Naval Sea Systems Command Ranges

Numerous test activities and technical evaluations in support of Naval Sea Systems Command’s
systems development mission occur outside the predefined boundaries of the Naval Sea Systems
Command’s testing ranges and often in conjunction with fleet activities within the Study Area.
Tests within this category include, but are not limited to, anti-surface warfare, anti-submarine
warfare, and mine warfare tests using torpedoes, sonobuoys, and mine detection and
neutralization systems.

Unique Naval Sea Systems Command planned testing includes a kinetic energy weapon, which
uses electromagnetic energy to propel a round at a target, and alternative electromagnetic or
directed energy devices. In addition, areas of potential increased future equipment and systems
testing are swimmer detection systems, lasers, new radars, unmanned vehicles, and chemical-
biological detectors.

Table 19. Typical Activities Outside Naval Sea Systems Command Ranges

Additional Activities at Locations Outside of Naval Sea Systems Command Ranges

Anti-Surface Warfare (ASUW) / Anti-Submarine Warfare (ASW) Testing

Activity Name Activity Description

Missile testing includes various missiles fired from

Missile Testing submarines and surface combatants.

A Kkinetic energy weapon uses stored energy released in

sl [ErEey Uil o UGSl a burst to accelerate a non-explosive projectile.

Testing will include radiation of military and
Electronic Warfare Testing commercial radar and communication systems (or
simulators).

Air, surface, or submarine crews employ non-explosive

e MOS0 e torpedoes against submarines or surface vessels.

Air, surface, or submarine crews employ explosive

Torpedo (Explosive) Testing torpedoes against artificial targets or deactivated ships.

Towed sonar arrays and surface ship torpedo defense

Countermeasure Training systems are employed to detect and neutralize incoming
weapons
Pierside testing to ensure systems are fully functional in
Pierside Sonar Testing a controlled pierside environment prior to at-sea test
activities.

Sonar systems are tested at sea to ensure they are fully

At-sea Sonar Testin . i .
9 functional in an open ocean environment.

Mine Warfare (MIW) Testing
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Mine Detection and Classification

Air, surface, and subsurface vessels detect and classify
mines and mine-like objects.

Mine Countermeasure / Neutralization Testing

Air, surface, and subsurface vessels neutralize threat
mines that would otherwise restrict passage through an
area.

Shipboard Protection Systems and Swimmer Defense Testing

Pierside Integrated Swimmer Defense Testing

Swimmer defense testing ensures that systems can
effectively detect, characterize, verify, and defend
against swimmer/diver threats in harbor environments.

Shipboard Protection Systems Testing

Loudhailers and small-caliber munitions are used to
protect a ship against small boat threats.

Chemical / Biological Simulant Testing

Chemical/biological agent simulants are deployed
against surface ships.

Unmanned Vehicle Testing

Underwater Deployed Unmanned Aerial System Testing

Unmanned aerial systems are launched by submarines
and special operations forces while submerged.

Unmanned Vehicle Development and Payload Testing

Vehicle development involves the production and
upgrade of new unmanned platforms on which to attach
various payloads used for different purposes.

Other Testing Activities

Special Warfare Testing

Special warfare includes testing of submersibles
capable of inserting and extracting personnel or
payloads into denied areas from strategic distances.

Radio-Frequency Communications Testing

Radio-frequency communications for towed or floating
buoys are tested.

Hydrodynamic Testing

Submarines maneuver in the submerged operating
environment.

At-Sea Explosives Testing

Explosives are detonated at sea.

2.2.3 Proposed Testing Activity Levels / Naval Air Systems Command

The following table provides a summary of testing activities including tempo and quantities of
inert and live munitions that the U.S. plans to expend during testing that were analyzed by the
U.S. Navy. Munitions containing high explosives (HE) are bolded in the table to highlight
activities that may have greater potential for impacts to listed resources than inert materials.

Table 20. Proposed Naval Air Systems Command Testing Activities (adapted from Table 2.8-2, Alternative 2,

U.S. Navy FEIS/OEIS, August 2013, pg. 27)

Range Activity el GiF IS Olel7Enee Location
(per Year) (Number per Year)
Anti-Air Warfare (AAW)
'&'rc(li/?)mbat Maneuver 500 None AFTT Study Area
1,477 None VVACAPES
189 None JAX
Air Platform Vehicle Test | 12 None Key West
28 None GOMEX
468 None AFTT Study Area
264 missiles, 1,100
Air Platform Weapons rockets, 44,000 medium-
Integration Test 715 caliber projectiles, 440 VACAPES
bombs
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Air-to-Air Weapons 66 55 mlssnes, _10,000 o VACAPES
Systems Test medium-caliber projectiles
Air-to-Air Missile Test 83 83 missiles VACAPES
Air-to-Air Gunnery Test
. - 55 9,870 rounds VACAPES
Medium-Caliber
Intelligence, $urve|llance, 39 None AFTT Study Area
and Reconnaissance Test
Anti-Surface Warfare (ASUW)
. . 185 223 missiles (31 HE) VVACAPES
'.?(';S'tto'surface Missile 44 65 missiles (18 HE) JAX
10 10 missiles GOMEX
44,000 rounds
Air-to-Surface Gunnery —— (11,000 HE) VAGRHES
Test — Medium-Caliber 44,000 rounds
. (11,000 HE) oS
Rocket Test 266 1,189 rockets (202 HE) VACAPES
66 748 rockets (202 HE) JAX
’?‘érs'tto'surface B g 465 bombs VACAPES
. 275 None VACAPES
Laser Targeting Test 61 None JAX
g Sy e 108 None VACAPES
Weapons Test
Electronic Warfare (EW)
Electronic System 671 None VACAPES
Evaluation 21 None GOMEX
670 None VACAPES
670 None Cherry Point
Chaff Test 670 None JAX
204 None GOMEX
670 None VACAPES
670 None Cherry Point
Flare Test 670 None JAX
50 None GOMEX
Anti-Submarine Warfare (ASW)
202 202 torpedoes VACAPES
(B OIS et 40 45 torpedoes JAX
3 None Northeast
Kilo Di 35 None VACAPES
P 0 None Cherry Point
5 None JAX
?22,? 0ty (et G ETE 39 1,512 HE sonobuoys Key West
95 106 HE sonobuoys Northeast
ASW Tracking Test - 224 686 HE sonobuoys VACAPE_S
Helicopter 0 None Cherry Point
83 None JAX
26 None GOMEX
18 408 HE sonobuoys Northeast
ASW Tracking Test — 12 264 HE sonobuoys VACAPES
Maritime Patrol Aircraft 11 244 HE sonobuoys JAX
9 204 HE sonobuoys GOMEX
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9 204 HE sonobuoys Cherry Point
16 368 HE sonobuoys Other AFTT Areas
Airborne Mine 33 144 neutralizers (99 HE) VACAPES
. 0 None SFOMF
Neutralization Systems & mines (8 HE), 290
(AMNS) Test — AQS-235 | 132 neutralizers (150 HE) NSWC PCD
120 rounds, 5 mines
Airborne Projectile-Based g (6 HE) VAGRHES
Mine Clearance System 231 (123}58) rounds, 20 mines NSWC PCD
Airborne Towed 33 No HE Mines VACAPES
Minesweeping Test 72 8 mines (4 HE) NSWC PCD
Airborne Towed 25 None VACAPES
Minehunting Sonar Test 100 MOIIE NSO FEID
g 0 None SFOMF
Airborne Laser-Based 33 None VACAPES
¥;;e Detection System 121 None NSWC PCD
. . 6 60 mine shapes VACAPES
Mine Laying Test 6 60 mine shapes JAX
Test and Evaluation
(T&E) Catapult Launch 9,570 None AFTT Study Areas
. . 69 None VACAPES
QELP:ZIZO;?S,[S gl 33 None Cherry Point
g 33 None IAX
. . 22 None VACAPES
e e [
y 3 None IAX
11 None VACAPES
Maritime Security 11 None Cherry Point
11 None JAX

2.2.4 Proposed Testing Activity Levels / Naval Sea Systems Command

The following table provides a summary of testing activities including tempo and quantities of
inert and live munitions that the U.S. plans to expend during testing that were analyzed by the
U.S. Navy. The difference in some of the event nomenclature between Table 18 and Table 21 is
due to some range activities being recategorized and included as part of the events listed in table
21 as explained in table 2.8-3 of the U.S. Navy Final EIS/OEIS, August 2013.

Table 21. Proposed Naval Sea Systems Command Testing Activities (adapted from Table 2.8-3, Alternative

2, U.S. Navy FEIS/OEIS, August 2013, pg. 29)
Event No. of Events Ordnance L ocation

(per Year) (Number per Year)
Ship Construction and Maintenance
New Ship Construction

5 None Pierside: Bath, ME
Surface Combatant Pierside Sonar 3 None E/'érS'de: Pascagoula,
Sea Trials Testing —

Pierside: Norfolk,
2 None

VA
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Pierside: Mayport,

2 None FL
5 None Northeast
Propulsion Testing 2 None Gulf of Mexico
2 None VACAPES
2 None JAX
104 large-caliber
4 roun'ds; 2‘80.0 Northeast
medium-caliber
rounds
52 large-caliber
2 roun_ds; 1'40.0 Gulf of Mexico
medium-caliber
. rounds
Gun Testing 52 large-caliber
2 rounds; 1,400 VACAPES
medium-caliber
rounds
52 large-caliber
5 roun_ds; 1,4QO JAX
medium-caliber
rounds
4 8 HE missiles Northeast
Missile Testing 2 4 HE m!ss!les Gulf of Mexico
2 4 HE missiles VACAPES
2 4 HE missiles JAX
4 None Northeast
Decoy Testing 2 None Gulf of Mexico
2 None VACAPES
2 None JAX
4 192 rounds Northeast
'?'Lég[?r?s va;];gze 2 96 rounds Gulf of Mexico
Caliber 2 96 rounds VACAPES
2 96 rounds JAX
4 None Northeast
Anti-Submarine 2 None Gulf of Mexico
Warfare Testing 2 None VACAPES
2 None JAX
Propulsion Testing | 4 events total None VACAPES
G . VACAPES
un Tes“.”g R 100 events total 10,000 rounds total Cherry Point
Small Caliber
. . JAX
Alrcraﬁ Carrier Sea ) VACAPES
Trials Gun Testing — 410 events total 67,200 rounds Cherry Point
Medium Caliber (600 HE) Total JAX
Missile Testing 17 events total 17 HE missiles total | VACAPES
Bomb Testing 120 events total 240 bombs total JAX

Submarine Sea
Trials

L. 3 None Pierside: Groton, CT
Pierside Sonar Pierside: Newport
Testing 3 None News, VA
Propulsion Testin 4 None Northeast

P 977 None VACAPES
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4 None JAX
W Svst 4 None Northeast
Tei?iaons ystem 7 None VACAPES
g 4 None IAX
. . 4 None Northeast
A
9 I3 None IAX
14 None AFTT Study Area
. Propulsion Testing | 30 None Gulf of Mexico
g;geTrriC;ﬁ‘:s Ship 3 None VACAPES
Gun Testing — 3 3,000 rounds VACAPES
Small Caliber 28 28,000 rounds Gulf of Mexico
ASW Mission Shipboard 16 16 torpedoes JAX
Package Testing Airborne 8 8 torpedoes VACAPES
Gun Testing —
Small Caliber 5 2,500 rounds AFTT Study Area
Gun Testing - 7,000 rounds (3,500
SUW Mission Medium Caliber > HE rounds) AP ST /A
Package Testing Gun Testing — 7,000 rounds (4,900
Large Caliber > HE rounds) AP ST A
Missile/Rocket 15 (either location) 30 missiles/rockets VACAPES
Testing (15 HE) JAX
. . . . 128 neutralizers JAX
MCM Mission Package Testing 8 (either location) (64 HE) VACAPES
4 None Northeast
Post Homeporting Testing (All Classes) 22 None VACAPES
22 None JAX
Shock Trials
VACAPES

Aircraft Carrier Full Ship Shock Trial

1 event total

4 charges total

(Ship Shock Box) /
JAX (Ship Shock
Box (either location)

DDG 1000 Zumwalt Class Destroyer Full

Ship Shock Trial

1 event total

4 charges total

VACAPES

(Ship Shock Box) /
JAX (Ship Shock
Box) (either location)

Littoral Combat Ship Full Ship Shock

Trial

2 events total

4 charges per event
(8 total)

VACAPES

(Ship Shock Box) /
JAX (Ship Shock
Box) (either location)

Life Cycle Activities

2 None VACAPES

Ship Signature Testing 5 None CgrS'de: Little Creek,
2 None GOMEX

Surface Ship Sonar Testing/Maintenance | 10 None VACAPES

(in OPAREAs and Ports) 6 None JAX

Submarine Sonar Testing/Maintenance (in | 12 None Northeast

OPAREAs and Ports) 16 None VACAPES

Combat System Ship Qualification Trial | 6 None f/';rs'de: Norfolk,

(CSSQT) In Port Maintenance Period 5 None Pierside: Mayport,
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FL
24,000 medium-
caliber rounds; 240
12 large-caliber rounds VACAPES
Combat System Ship Qualification Trial Egg Eg 74 missiles
(EESQIT) =lir Zaeiss (2] 6,000 medium-caliber
rounds, 60 large-
3 caliber rounds, 18 IAX
missiles (9 HE)
4,020 large-caliber
rounds (1,737 HE),
15 18,000 medium- VACAPES
caliber rounds, 9
missiles
Combat System Ship Qualification Trial ?gfng";%gscg"l;bé;
(CSSQT) — Surface Warfare (SUW) 3 6,000 medium-caliber JAX
rounds, 3 missiles
900 large-caliber
rounds (339 HE),
3 6,000 medium-caliber Key West
rounds, 3 missiles
Combat System Ship Qualification Trial 6 48 torpedoes JAX
(CSSQT) — Undersea Warfare (USW) 3 24 torpedoes VACAPES
Naval Sea Systems Command Range Activities
Naval Surface Warfare Center, Panama City Division Testing Range (NSWC PCD)
Unmanned _Underwater Vehicles 1 event total None NSWC PCD
Demonstrations
Mine Detection and Classification Testing | 81 None NSWC PCD
¥;;?ngountermeasures/ Neutralization 15 21 HE Charges NSWC PCD
Stationary Source Testing 11 None NSWC PCD
Special Warfare Testing 110 None NSWC PCD
Unmanned Underwater Vehicle Testing 88 None NSWC PCD
Line Charge
Testing 4 4 HE Charges NSWC PCD
Gun Testing — 7 7,000 rounds NSWC PCD
. Small Caliber
Ordnance Testing Gun Testin
resting - 102 5,100 rounds NSWC PCD
Medium Caliber
Gun Testing — 33 330 rounds (50 HE) | NSWC PCD
Large Caliber
Naval Undersea Warfare Center Division, Newport Testing Range (NUWCDIVNPT)
Launcher Testing 39 None NUWCDIVNPT

Narragansett Bay and

Torpedo Testing 30 30 torpedoes Rhode Island Sound
Restricted Areas
Towed Equipment Testing 33 None NUWCDIVNPT
Unmanned Underwater Vehicle Testing 123 None NUWCDIVNPT
Unmanned Surface Vehicle Testing 132 None NUWCDIVNPT
Unmanned Aerial System Testing 17 None NUWCDIVNPT
Semi-Stationary Equipment Testing 154 None NUWCDIVNPT
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Unmanned Underwater Vehicles

- 1 event total None NUWCDIVNPT
Demonstrations
Pierside Integrated Swimmer Defense 6 None Pierside: Newport, RI
South Florida Ocean Measurement Facility Testing Range (SFOMF)
Signature Analysis Activities 18 None SFOMF
Mine Testing Activities 33 None SFOMF
Surface Testing Activities 33 None SFOMF
Subsurface Testing Activities 33 None SFOMF
Unmanned _Underwater Vehicles 1 event total None SEOME
Demonstrations
Additional Activities at Locations Outside of Naval Sea Systems Command Ranges
Anti-Submarine Warfare (ASUW) / Anti-Submarine Warfare (ASW) Testing
Missile Testing 12 12 mis.siles VACAPES
1 1 missile AFTT Study Area
—_— . 55 2,200 projectiles VACAPES
Kinetic Energy Weapon Testing 1 event total 5,000 projectiles AFTT Study Area
106 None Pierside: Norfolk,
Electronic Warfare Testing V.A :
106 None Pierside: Groton, CT
71 None Northeast
4 60 torpedoes Northeast
13 347 torpedoes JAX
Boston Area
Torpedo (Non-Explosive) Testing 3 96 torpedoes Complex: Cape Cod
TORPEX boxes
2 56 torpedoes Gulf of Mexico
4 69 torpedoes VACAPES
Torpedo (Explosive) Testing 2 28 torpedoes (8 HE) AFTT Study Area
1 None AFTT Study Area
Boston Area
Complex: Cape Cod
Countermeasure Testing 5 93 torpedoes TORPEX boxes/
VACAPES/
GOMEX/ (any
location)
5 None Pierside: Portsmouth,
NH
4 None Pierside: Groton, CT
8 None Pierside: Norfolk,
VA
Pierside Sonar Testing 3 None Pierside: Kings Bay,
GA
Pierside: Mayport,
4 None FL
Pierside: Port
2 None Canaveral, FL
3 None VACAPES
. 5 None AFTT Study Area
At-Sea Sonar Testing > None Northeast
5 None JAX
Mine Warfare (MIW) Testing
Mine Detection and Classification Testing | 8 | None | VACAPES
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58 None JAX
Mine Countermeasures / Neutralization ! ﬂ EE guarges 7 VACAPES
Testing 7 - ~Narges, Gulf of Mexico

HE mines

Shipboard Protection Systems and Swimmer Defense Testing
Pierside Integrated Swimmer Defense 3 None E’/lz\rsme: HI5 CIEss

4 None E’/lzrsme: Norfolk,
Shipboard Protection Systems Testing 1300 rounds

4 : - VACAPES

(small caliber)
VACAPES

Chemical / Biological Simulant Testing 2sd (.m iy f 2 None Northeast.

locations) Cherry Point

JAX

Unmanned Vehicle Testing
Underwater Deployed Unmanned Aerial 30 (either location) None VACAPES
System Testing None Northeast

22 None Northeast
Unmanned Vehicle Development and gg None V;?‘CAPE.S
Payload Testing None Cherry Point

22 None JAX

23 None Gulf of Mexico
Other Testing
Special Warfare 4 None Key West
Radio-Frequency Communications
Testing 13 None Northeast
Hydrodynamic Testing 2 None AFTT Study Area
At-Sea Explosives Testing 4 (either location) 40 HE Charges JG:;I of Mexico

Understanding the number of munitions detonating in water is critical to assessing potential
impacts from acoustic stressors, potential strike and fragments resulting from exploded
munitions. Table 22 and Table 23 below provide the number and source of these munitions.

Table 22. Proposed Annual Number of Impulsive Source Detonations During Annual Testing Activities

Within the AFTT Study Area

Explosive Class

Net Explosive Weight (NEW)

Annual In-Water Detonations (Testing)

El 0.11b. —0.25Ib.) 25,501
E2 (0.26 Ib. —0.5Ib.) 0
E3 (>051b. —2.51b.) 2,912
E4 (>2.5 1b.-5 Ib.) 1,432
E5 (>5 1b.-10 Ib.) 495
E6 (>10 10.-20 Ib.) 54
E7 (>20 1b.-60 Ib.) 0
ES (>60 1b.-100 Ib.) 11
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E9 (>100 Ib. — 250 Ib.) 0
E10 (>250 Ib. —500 Ib.) 10
E1l (>500 Ib. — 650 Ib.) 27
E12 (>650 Ib. — 1,000 Ib.)
E13 (>1,000 Ib. — 1,740 Ib.)
E14 (>1.740 Ib. — 3,625 Ib.)

Table 23. Proposed Annual Number of Impulsive Source Detonations During Non-Annual Testing Activities
Within the AFTT Study Area

Explosive Class Net Explosive Weight (NEW) Non-Annual In-Water Detonations (Testing)
El (0.11b. —0.251b.) Up to 600
E16 (7,251 Ib. — 14,500 Ib.) Upto 12
El7 (14,501 Ib. — 58,000 Ib.) Upto 4

Understanding the frequency and duration of active sonar sources is imperative in our risk
analysis for stressors resulting from non-impulsive sound sources. Table 24 and Table 25 below
provide the annual hours of these sources in the AFTT Study Area.

Table 24. Annual hours and Items of Non-impulsive Sources Used During Annual Testing Within the AFTT
Study Area

Source Class Category Source Class Annual Use
_ LF4 Up to 254 hours
;c;\;]v—llzrkelﬂ;ency (LF) Sources that produce signals less LFs5 Up to 370 hours
LF6 -
MF1 Up to 220 hours
MF1K Up to 19 hours
MF2 Up to 36 hours
MF3 Up to 434 hours
MF4 Up to 776 hours
Mid-Freql_Jency (MF) Tactical and non-tactical sources that MES Up to 4,184
produce signals from 1 to 10 kHz sonobuoys
MF6 Up to 303 items
MF8 Up to 90 hours
MF9 Up to 13,034 hours
MF10 Up to 1,067 hours
MF12 Up to 144 hours
High_-Frequency (HF)_ and Very High—Frequenc_y (VHF):  HF1 Up to 1,243 hours
Tactical and non-tactical sources that produce signals
greater than 10kHz but less than 200kHz HE3 Up to 384 hours
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HF4 Up to 5,572 hours
HF5 Up to 1,206 hours
HF6 Up to 1,974 hours
HF7 Up to 366 hours
ASW1 Up to 96 hours
. _ - ASW?2 Up to 2,743
Anti-Submarine Warfare (ASW) Tactical sources used sonobouys
during anti-submarine warfare training and testing ASW2 Up to 274 hours
dotivities ASW3 Up to 948 hours
ASW4 Up to 483 items
Torpedoes (TORP) Source classes associated with active TORP1 Up to 581 torpedoes
acoustic signals produced by torpedoes
TORP2 Up to 521 torpedoes
Acoustic Modems (M) Transmit data acoustically through M3 Up to 461 hours
the water
Swimmer Detgctlon Sonar (SD) Used to detect divers and SD1/SD2 Up to 230 hours
submerged swimmers
Forward Looking Sonar (FLS) FLS2/FS3 Up to 365 hours
SAS1 Up to 6 hours
Synthetic Aperture Sonar (SAS): Sonar in which active
acoustic signals are post-processed to form high-resolution
images of the seafloor SAS2 Up to 3,424 hours
SAS3 -

Table 25. Annual hours and Items of Non-impulsive Sources Used During Non-Annual Testing Within the
AFTT Study Area

Source Class Category Source Class Annual Use
Low-Frequency (LF) Sources that produce signals less LES Up to 240 hours
than 1 kHz

Mid-Frequency (MF) Tactical and non-tactical sources that

produce signals from 1 to 10 kHz il5 =y 10 S50 ET
High-Frequency (HF) and Very High-Frequency (VHF): HF5 Up to 240 hours
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Tactical and non-tactical sources that produce signals HE6 Up to 720 hours
greater than 10kHz but less than 200kHz HE7 Up to 240 hours
Forward Looking Sonar (FLS) FLS2/FLS3 Up to 240 hours
Synthetic Aperture Sonar (SAS): Sonar in which active

acoustic signals are post-processed to form high-resolution SAS?2 Up to 720 hours

images of the seafloor

2.2.5 Office of Naval Research and Naval Research Laboratory Testing Activities

As the Department of the Navy’s Science and Technology provider, Office of Naval Research
and Naval Research Laboratory provide technology solutions for Navy and Marine Corps needs.
The Office of Naval Research's mission, defined by law, is to plan, foster, and encourage
scientific research in recognition of its paramount importance as related to the maintenance of
future naval power, and the preservation of national security.

Further, Office of Naval Research manages the Navy’s basic, applied, and advanced research to
foster transition from science and technology to higher levels of research, development, test, and
evaluation. The Ocean Battlespace Sensing Department explores science and technology in the
areas of oceanographic and meteorological observations, modeling, and prediction in the
battlespace environment; submarine detection and classification (anti-submarine warfare); and
mine warfare applications for detecting and neutralizing mines in both the ocean and littoral
environment. The Office of Naval Research events include research, development, test, and
evaluation activities; surface processes acoustic communications experiments; shallow water
acoustic communications experiments; sediment acoustics experiments; shallow water acoustic
propagation experiments; and long-range acoustic propagation experiments.

Table 26. Typical Naval Research Activities

Acoustics Experiments Description

Martha’s Vineyard Coastal The Martha’s Vineyard Coastal Observatory Acoustic Communications
Observatory Acoustic Experiment is designed to investigate ocean surface processes and their role in
Communications Experiment the generation and evolution of surface bubbles, roughness, and internal
(Coastal) turbulence; to investigate the impact of these processes on the propagation of

acoustic signals in the ocean; and to test and evaluate different techniques for
underwater acoustic communications. Acoustic (active) sources used during
the experiments are deployed on bottom-mounted tripods. Passive acoustic
receiving arrays (hydrophones) are also deployed on bottom-mounted tripods
located at varying distances from the sources. The experiment also involves
the use of small scientific acoustic sources that record and measure bubble
formation. The data collected will enable scientists to understand more about
the effects of bubbles on the propagation of high-frequency sound in shallow
water environments. Event duration is one to two weeks.

Sediment Acoustics Experiment The Sediment Acoustics Experiment is designed to investigate the seasonal
(Coastal) variability in seafloor and shallow sub-bottom acoustic properties in shallow
water Gulf of Mexico marine environments. The objective is to increase
understanding of the variability of seafloor and shallow sub-surface acoustic
properties that affect the ability to identify anthropogenic objects in the
nearshore environment. The results will enhance understanding of surface
and subsurface seafloor geological characteristics, including geo-acoustical
and geotechnical properties. Event duration is one to two weeks.
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Northwestlant Tomography The primary purpose of Northwestlant Tomography Experiment is to gain an
Experiment (Deep Water) understanding of the behavior of low-frequency sound transmissions in the
deep ocean over long distances in areas of naval interest. The experiments
combine measurements of acoustic propagation and ambient noise on a
vertical line array with the use of an ocean acoustic tomography array to help
characterize a complex and highly dynamic region of the ocean. Deep water
and long range experiments are designed to collect baseline acoustic and
oceanographic data in the Study Area. The experimental active acoustic
sources used include phase-coded m-sequence sources at center frequencies of
85 Hz, 230 Hz, and 270 Hz, and a source which will transmit pre-
programmed sequences at frequencies in the 10-1,000 Hz band. Event
duration is 52 weeks.

East Coast Shallow Water The goals of this experiment are to determine the dominant physical processes
Experiment (Continental Shelf) that affect the acoustic field and to develop decision-making tools for use in
shallow water environments. This includes knowing how to choose the
relevant environmental parameters to measure, how often to measure them,
and how to best select acoustic applications frequencies. Shallow water
acoustic experiments aid in meeting the Navy’s mission of fully defining the
coastal underwater environment and the variables that determine shallow
underwater sound transmission. This understanding is important because all
users of the ocean environment must rely on acoustic signals to sense their
undersea surroundings and to perform the many tasks underwater for which
light and other electromagnetic radiation are used in the atmosphere.
Underwater sound is used for such basic tasks as measuring ocean depth,
locating underwater objects, navigation, and communication. Event duration
is one to two weeks.

2.3 Sonar, Ordnance, Targets, and Other Systems Used in Training and Testing

The Navy uses a variety of sensors, platforms, weapons, and other devices to meet its mission.
Training and testing with these systems may introduce acoustic (sound) energy into the
environment. This section describes and organizes sonar systems, ordnance, munitions, targets,
and other systems to facilitate understanding of the activities in which these systems are used.
Underwater sound is described as one of two types for the purposes of the Navy’s application:
impulsive and non-impulsive. Underwater detonations of explosives and other percussive events
are impulsive sounds. Sonar and similar sound producing systems are categorized as non-
impulsive sound sources.

2.3.1 Sonar and Other Non-impulsive Sources

Modern sonar technology includes a variety of sonar sensor and processing systems. The
simplest active sonar emits sound waves, or “pings,” sent out in multiple directions and the
sound waves then reflect off of the target object in multiple directions. The sonar source
calculates the time it takes for the reflected sound waves to return; this calculation determines the
distance to the target object. More sophisticated active sonar systems emit a ping and then
rapidly scan or listen to the sound waves in a specific area. This provides both distance to the
target and directional information. Even more advanced sonar systems use multiple receivers to
listen to echoes from several directions simultaneously and provide efficient detection of both
direction and distance. The Navy rarely uses active sonar continuously throughout activities.
When sonar is in use, the pings occur at intervals, referred to as a duty cycle, and the signals
themselves are very short in duration. For example, sonar that emits a 1-second ping every 10
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seconds has a 10-percent duty cycle. The Navy utilizes sonar systems and other acoustic sensors
in support of a variety of mission requirements. Primary uses include the detection of and
defense against submarines (anti-submarine warfare) and mines (mine warfare); safe navigation
and effective communications; use of unmanned undersea vehicles; and oceanographic surveys.

2.3.2 Ordnance and Munitions

Most ordnance and munitions used during training and testing events fall into three basic
categories: projectiles (such as gun rounds), missiles (including rockets), and bombs. Ordnance
can be further defined by their net explosive weight, which considers the type and quantity of the
explosive substance without the packaging, casings, bullets, etc. Net explosive weight (NEW) is
the trinitrotoluene (TNT) equivalent of energetic material, which is the standard measure of
strength of bombs and other explosives. For example, a 12.7-centimeter (cm) shell fired from a
Navy gun is analyzed at about 9.5 pounds (Ib) (4.3 kilograms (kg)) of NEW. The Navy also uses
non-explosive ordnance in place of high explosive ordnance in many training and testing events.
Non-explosive ordnance munitions look and perform similarly to high explosive ordnance, but
lack the main explosive charge.

2.3.3 Defense Countermeasures

Naval forces depend on effective defensive countermeasures to protect themselves against
missile and torpedo attack. Defensive countermeasures are devices designed to confuse, distract,
and confound precision guided munitions. Defensive countermeasures analyzed in this opinion
include acoustic countermeasures, which are used by surface ships and submarines to defend
against torpedo attack. Acoustic countermeasures are either released from ships and submarines,
or towed at a distance behind the ship.

2.3.4 Mine Warfare Systems

The Navy divides mine warfare systems into two categories: mine detection and mine
neutralization. Mine detection systems are used to locate, classify, and map suspected mines, on
the surface, in the water column, or on the sea floor. The Navy analyzed the following mine
detection systems for potential impacts to marine mammals:

» Towed or hull-mounted mine detection systems. These detection systems use acoustic and
laser or video sensors to locate and classify suspect mines. Fixed and rotary wing platforms,
ships, and unmanned vehicles are used for towed systems, which can rapidly assess large
areas.

» Unmanned/remotely operated vehicles. These vehicles use acoustic and video or lasers to
locate and classify mines and provide unique capabilities in nearshore littoral areas, surf
zones, ports, and channels.

« Marine mammal systems. The Navy deploys trained Atlantic bottlenose dolphins (Tursiops
truncatus) and California sea lions (Zalopus californianus) for integrated training involving
two primary mission areas: to find objects such as inert mine shapes, and to detect swimmers
or other intruders around Navy facilities such as piers. These systems also include one or
more motorized small boats and several crew members for each trained marine mammal.
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When not engaged in training, Navy marine mammals are housed in temporary enclosures
either on land or aboard ships.

2.3.5 Mine Neutralization Systems

Mine neutralization systems disrupt, disable, or detonate mines to clear ports and shipping lanes,
as well as littoral, surf, and beach areas in support of naval amphibious operations. The Navy
analyzed the following mine neutralization systems for potential impacts to marine mammals:

« Towed influence mine sweep systems. These systems use towed equipment that mimic a
particular ship’s magnetic and acoustic signature triggering the mine and causing it to
explode.

« Unmanned/remotely operated mine neutralization systems. Surface ships and helicopters
operate these systems, which place explosive charges near or directly against mines to
destroy the mine.

« Airborne projectile-based mine clearance systems. These systems neutralize mines by firing
a small or medium-caliber non-explosive, supercavitating projectile from a hovering
helicopter.

» Diver emplaced explosive charges. Operating from small craft, divers put explosive charges
near or on mines to destroy the mine or disrupt its ability to function.

2.3.6 Classification of Non-impulsive and Impulsive Sources Analyzed

In order to better organize and facilitate the analysis of about 300 sources of underwater
non-impulsive sound or impulsive energy, the Navy developed a series of source classifications,
or source bins. This method of analysis provides the following benefits:

» Allows for new sources to be covered under existing authorizations, as long as those sources
fall within the parameters of a “bin;”

« Simplifies the data collection and reporting requirements anticipated under the MMPA,;

« Ensures a conservative approach to all impact analysis because all sources in a single bin are
modeled as the loudest source (e.g., lowest frequency, highest source level, longest duty
cycle, or largest net explosive weight within that bin);

» Allows analysis to be conducted more efficiently, without compromising the results;

» Provides a framework to support the reallocation of source usage (hours/explosives) between
different source bins, as long as the total number and severity of marine mammal takes
remain within the overall analyzed and authorized limits. This flexibility is required to
support evolving Navy training and testing requirements, which are linked to real world
events.

Non-impulsive sources are grouped into bins based on the frequency, source level when
warranted, and how the source would be used. Impulsive bins are based on the net explosive
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weight of the munitions or explosive devices. The following factors further describe how non-
impulsive sources are divided:

» Frequency of the non-impulsive source:
0 Low-frequency sources operate below 1 kilohertz (kHz)
o0 Mid-frequency sources operate at or above 1 kHz, up to and including 10 kHz
0 High-frequency sources operate above 10 kHz, up to and including 100 kHz
o Very high-frequency sources operate above 100 kHz, but below 200 kHz
» Source level of the non-impulsive source:
0 Greater than 160 decibels (dB), but less than 180 dB
0 Equal to 180 dB and up to 200 dB
0 Greater than 200 dB

How a sensor is used determines how the sensor’s acoustic emissions are analyzed. Factors to
consider include pulse length (time source is on); beam pattern (whether sound is emitted as a
narrow, focused beam, or, as with most explosives, in all directions); and duty cycle (how often a
transmission occurs in a given time period during an event).

There are also non-impulsive sources with characteristics that are not anticipated to result in
takes of marine mammals. These sources have low source levels, narrow beam widths,
downward directed transmission, short pulse lengths, frequencies beyond known hearing ranges
of marine mammals, or some combination of these factors. These sources were not modeled by
the Navy, but are qualitatively analyzed in the AFTT FEIS/OEIS.

2.3.7 U.S. Navy Proposed Mitigation and Monitoring — Standard Operating Procedures
This section describes the Navy’s standard operating procedures, mitigation measures, and
marine species monitoring and reporting efforts that were developed in close coordination with
NMFS’ Office of Protected Resources based previous consultations and lessons-learned from
employment during Phase | (2008-2013) training and testing activities activities. Table 27
provides a summary of the Navy’s proposed mitigation measures. These measures are also
described in NMFS’ proposed final rule in this opinion. The measures presented in the table are
discussed in greater detail in Section 5.3.1 (Lookout Procedural Measures), Section 5.3.2
(Mitigation Zone Procedural Measures), and Section 5.3.3 (Mitigation Areas) of the FEIS/OEIS.
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Table 27. Summary of the U.S. Navy

’s Proposed Mitigation and Monitoring Measures

Activity Category or
Mitigation Area

Recommended Lookout
Procedural Measure

Recommended Mitigation Zone
and Protection Focus

Current Measure and
Protection Focus

Specialized Training

Lookouts will complete the
Introduction to the U.S. Navy
Afloat Environmental
Compliance Training Series and
the U.S. Navy Marine Species
Awareness Training or civilian
equivalent

The mitigation zones observed by
Lookouts are specified for each
Mitigation Zone Procedural
Measure below.

The mitigation zones observed by
Lookouts are specified for each
Mitigation Zone Procedural
Measure below.

Low-Frequency and Hull-
Mounted Mid-Frequency Active
Sonar during Anti-Submarine
Warfare and Mine Warfare

2 Lookouts (general)
1 Lookout (minimally manned,
moored, or anchored)

Sources that can be powered
down: 1,000 yd (914 m) and 500
yd (457 m) power downs and
200 yd (183 m) shutdown for
marine mammals (hull-mounted
mid-frequency and low-
frequency) and sea turtles (low-
frequency only).

Sources that cannot be powered
down: 200 yd (183 m) shutdown
for marine mammals and sea
turtles.

Both: observation for
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Hull-mounted mid-frequency:
1,000 yd. (914 m) and 500 yd.
(457 m) power downs and 200
yd. (183 m) shutdown for marine
mammals and sea turtles;
avoidance of Sargassum rafts.
Low-frequency: None

High-Frequency and Non-Hull 1 Lookout 200 yd. (183 m) for marine Non-hull mounted mid-
Mounted Mid-Frequency Active mammals (high-frequency and frequency: 200 yd. (183 m) for
Sonar mid-frequency), sea turtles (bins | marine mammals, floating
MF8, MF9, MF10, and MF12 vegetation, and kelp paddies.
only), and concentrations of High-frequency: None
floating vegetation (Sargassum or
kelp paddies).
Improved Extended Echo 1 Lookout 600 yd. (549 m) for marine 1,000 yd. (914 m) for marine

Ranging Sonobuoys

mammals, sea turtles, and
concentrations of floating

mammals and sea turtles; 400 yd.
(366 m) for floating vegetation
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vegetation (Sargassum or kelp
paddies).

Passive acoustic monitoring
conducted with Navy assets
participating in the activity.

and kelp paddies.

Passive acoustic monitoring
conducted with Navy assets
participating in the activity.

Explosive Sonobuoys Using 0.6—
2.5 Pound NEW

1 Lookout

350 yd. (320 m) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Passive acoustic monitoring
conducted with Navy assets
participating in the activity.

None

Anti-Swimmer Grenades

1 Lookout

200 yd. (183 m) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

200 yd. (183 m) for marine
mammals, sea turtles, floating
vegetation, and kelp paddies.

Mine Countermeasure and
Neutralization Activities Using
Positive Control Firing Devices

General: 1 or 2 Lookouts (NEW
dependent)

Diver-placed: 2 Lookouts
Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and
live hardbottom.

Both: NEW dependent for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Both: 350 yd. (320 m) from
surveyed shallow coral reefs, live
hardbottom, artificial reefs, and
shipwrecks.

Both: 1 nm from beach in the
VACAPES Range Complex and
3,000 ft. (914 m) around
Fisherman Island for birds.
Diver-placed: 3.2 nm from an
estuarine inlet and 1.6 nm from
shoreline within the Navy Cherry
Point Range Complex for sea
turtles.

General: NEW dependent for
marine mammals and sea turtles.
Diver-placed: 700 yd. (640 m) for
up to 20 Ib. NEW for marine
mammals and turtles.

Both: 1,000 ft. (305 m) from
surveyed live hardbottom,
artificial reefs, and shipwrecks.
Both: 1 nm from beach and 3,000
ft. (914 m) around Fisherman
Island in the VACAPES Range
Complex for birds.

Diver-placed: 3.2 nm from
estuarine inlet and 1.6 nm from
shoreline in VACAPES, Navy
Cherry Point, and JAX Range
Complexes for sea turtles.
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Mine Neutralization Activities
Using Diver-Placed Time-Delay
Firing Devices

4 Lookouts

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and
live hardbottom.

Up to 10 min. time-delay using
up to 20 Ib. NEW: 1,000 yd.
(915 m) for marine mammals, sea
turtles, and concentrations of
floating vegetation (Sargassum or
kelp paddies).

350 yd. (320 m) for surveyed
shallow coral reefs, live
hardbottom, artificial reefs, and
shipwrecks.

1 nm from beach in the
VACAPES Range Complex and
3,000 ft. (914 m) around
Fisherman Island for birds.

3.2 nm from an estuarine inlet
and 1.6 nm from shoreline within
the Navy Cherry Point Range
Complex for sea turtles.

10 min. time-day on 20 Ib.
NEW: 1,450 yd. (1.3 km) for
marine mammals and sea turtles.

Explosive and Non-Explosive
Gunnery Exercises — Small- and
Medium-Caliber Using a Surface
Target

1 Lookout

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

200 yd. (183 m) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

350 yd. (320 m) for surveyed
shallow coral reefs.

200 yd. (183 m) for marine
mammals, sea turtles, floating
vegetation, and surveyed shallow
coral reefs.

Explosive and Non-Explosive
Gunnery Exercises — Large-
Caliber Using a Surface Target

1 Lookout

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

Explosive: 600 yd. (549 m) for
marine mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Non-Explosive: 200 yd. (183 m)
for marine mammals, sea turtles,
and concentrations of floating
vegetation (Sargassum or kelp
paddies).

Both: 70 yd. (64 m) within 30

Explosive: 600 yd. (549 m) for
marine mammals, sea turtles,
floating vegetation, and surveyed
shallow coral reefs.
Non-Explosive: 200 yd. (183 m)
for marine mammals, sea turtles,
and concentrations of floating
vegetation (Sargassum or kelp
paddies).

Both: 70 yd. (64 m) around entire
ship for marine mammals and sea
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degrees on either side of the gun
target line on the firing side for
marine mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Both: 350 yd. (320 m) for
surveyed shallow coral reefs.

turtles.

Non-Explosive Missile Exercises
and Explosive Missile Exercises
(Including Rockets) up to 250
Pound NEW Using a Surface
Target

1 Lookout

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

900 yd. (823 m) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

350 yd. (320 m) for surveyed
shallow coral reefs.

1,800 yd. (1.6 km) for marine
mammals, sea turtles, floating
vegetation, and kelp paddies.

Explosive Missile Exercises
Using 251-500 Pound NEW
Using a Surface Target

1 Lookout

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

2,000 yd. (1.8 km) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

350 yd. (320 m) for surveyed
shallow coral reefs.

None

Explosive and Non-Explosive
Bombing Exercises

1 Lookout

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

Explosive: 2,500 yd. (2.3 km) for
marine mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

Non-Explosive: 1,000 yd. (914
m) for marine mammals, sea
turtles, and concentrations of
floating vegetation (Sargassum or
kelp paddies).

Both: 350 yd. (320 m) for
surveyed shallow coral reefs.

Explosive: 5,100 yd. (4.7 km) for
marine mammals, sea turtles, and
floating vegetation.
Non-Explosive: 1,000 yd. (914
m) for marine mammals, sea
turtles, floating vegetation, and
kelp paddies.

Torpedo (Explosive) Testing

1 Lookout

2,100 yd. (1.9 km) for marine
mammals, sea turtles,

5,063 yd. (4.6 km) for marine
mammals, sea turtles, floating
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concentrations of floating
vegetation (Sargassum or kelp
paddies), and jellyfish
aggregations.

Passive acoustic monitoring
conducted with Navy assets
participating in the activity.

vegetation, and jellyfish
aggregations.

Passive acoustic monitoring
conducted with Navy assets
participating in the activity.

Sinking Exercises 2 Lookouts 2.5 nm for marine mammals, sea | 4.5 nm for marine mammals and
turtles, concentrations of floating | sea turtles.
vegetation (Sargassum or kelp 2.5 nm for floating vegetation and
paddies), and jellyfish jellyfish aggregations.
aggregations. Passive acoustic monitoring
Passive acoustic monitoring conducted with Navy assets
conducted with Navy assets participating in the activity.
participating in the activity.

At-Sea Explosive Testing 1 Lookout 1,600 yd. (1.4 km) for marine None

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs.

mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

350 yd. (320 m) for surveyed
shallow coral reefs.

Ordnance Testing — Line Charge
Testing

1 Lookout

900 yd. (823 m) for marine
mammals, sea turtles, and
concentrations of floating
vegetation (Sargassum or kelp
paddies).

880 yd. (805 m) for marine
mammals and sea turtles.
0.5 mi. (0.8 km) for Gulf
sturgeon.

Ship Shock Trials

At least 10 Lookouts or trained
marine species observers (or
combination)

10,000-Ib. and 40,000-Ib.
charge: 3.5 nm for all locations
for marine mammals, sea turtles,
concentrations of floating
vegetation (Sargassum or kelp
paddies), jellyfish aggregations,
large schools of fish, and flocks
of seabirds.

10,000-1Ib. charge: 3 nm/3.5 nm
for VACAPES / JAX for marine
mammals, sea turtles, floating
vegetation, jellyfish aggregations,
large schools of fish, and flocks
of seabirds.

40,000-Ib. charge: None.

Vessel Movements

1 Lookout

500 yd. (457 m) for whales.

500 yd. (457 m) for whales.
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200 yd. (183 m) for all other
marine mammals (except bow
riding dolphins).

200 yd. (183 m) for all other
marine mammals (except bow
riding dolphins).

Towed In-Water Device Use

1 Lookout

250 yd. (229 m) for marine
mammals.

250 yd. (229 m) for marine
mammals.

Precision Anchoring

No Lookouts in addition to
standard personnel standing
watch

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and
live hardbottom

Avoidance of precision anchoring
within the anchor swing diameter
of surveyed shallow coral reefs,
live hardbottom, artificial reefs,
and shipwrecks.

Avoidance of precision anchoring
within the anchor watch circle
diameter of surveyed shallow
coral reefs, live hardbottom,
artificial reefs, and shipwrecks.

North Atlantic Right Whale
Calving Habitat off the Southeast
United States

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

Avoidance or minimization of
conduct of specific activities
seasonally.

Use Early Warning System
sightings data.

Avoidance or minimization of
conduct of specific activities
seasonally.

Use Early Warning System
sightings data.

North Atlantic Right Whale
Foraging Habitat off the
Northeast

3 Lookouts during torpedo (non-
explosive) testing activities

All other activity-specific
measures described in the
Lookout Procedural Measures
and Mitigation Zone Procedural
Measures

Avoidance or minimization of
conduct of specific activities
seasonally. Use Sighting
Advisory System sightings data.
Specific measures for torpedo
(non-explosive) testing activities
year-round.

Avoidance or minimization of
conduct of specific activities
seasonally. Use Sighting Advisory
System sightings data.

Conduct torpedo (non-explosive)
testing activities in five designated
areas seasonally.

Submit written requests prior to
conducting hull-mounted surface and
submarine active sonar training or
helicopter dipping in the mitigation
area.

North Atlantic Right Whale Mid-
Atlantic Migration Corridor

1 Lookout

Practice increased vigilance,
exercise extreme caution, and
proceed at the slowest speed that
is consistent with safety, mission,
and training and testing
objectives.

Practice increased vigilance, exercise
extreme caution, and proceed at the
slowest speed that is consistent with
safety, mission, and training and
testing objectives.
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West Indian Manatee Habitat

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

Mayport, Florida: Comply with
all federal, state, and local
Manatee Protection Zones;
sightings communication.

Port Canaveral, Florida: Pierside
sonar observations and sightings
communication.

Kings Bay, Georgia: Pierside
sonar observations and sightings
communication.

Mayport, Florida: Comply with all
federal, state, and local Manatee
Protection Zones; sightings
communication.

Port Canaveral, Florida: Pierside
sonar observations and sightings
communication.

Kings Bay, Georgia: Pierside sonar
observations and sightings
communication.

Camp Lejeune, North Carolina:
None

Planning Awareness Areas

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

Limit planning major active sonar
exercises.

Limit planning major active sonar
exercises.

Shallow Coral Reefs, Hardbottom
Habitat, Artificial Reefs, and
Shipwrecks

No Lookouts in addition to
standard personnel standing
watch

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs,
artificial reefs, shipwrecks, and
live hardbottom

No precision anchoring within the
anchor swing diameter and no
explosive mine countermeasure
and neutralization activities
within 350 yd. (320 m) of
surveyed shallow coral reefs, live
hardbottom, artificial reefs, and
shipwrecks.

No explosive or non-explosive
small-, medium-, and large-
caliber gunnery exercises using a
surface target; explosive or non-
explosive missile exercises using
a surface target; explosive or non-
explosive bombing exercises; or
at-sea explosive testing within
350 yd. (320 m) of surveyed
shallow coral reefs.

Varying mitigation zone
distances based on marine
mammal ranges to effects.

Live Hardbottom and Shallow

No Lookouts in addition to

Anchors and Mine-like Objects:

Anchors and Mine-like Objects:
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Coral Reefs within South Florida
Ocean Measurement Facility

standard personnel standing
watch

Protective Measures Assessment
Protocol will contain maps of
surveyed shallow coral reefs and
live hardbottom

Installation of anchors and mine-
like objects are conducted using
real-time GIS and GPS, along
with groundtruth and verification
support, which will help the Navy
avoid sensitive marine species
and communities during
deployment, installation, and
recovery.

Bottom Crawling Unmanned
Underwater Vehicles: If
deployment occurs greater than
9.8 ft. (3 m) in depth, it will be
conducted using real-time GIS
and GPS, along with groundtruth
and verification support, which
will help the Navy avoid sensitive
marine species and communities.

Installation of anchors and mine-
like objects are conducted using
real-time GIS and GPS, along
with groundtruth and verification
support, which will help the Navy
avoid sensitive marine species
and communities during
deployment, installation, and
recovery.

Bottom Crawling Unmanned
Underwater Vehicles: None

Sea Turtle Nesting Habitat

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

Naval Surface Warfare Center,
Panama City Division: Sea turtle
nesting season is defined as from
March through September;
Avoidance of ordnance testing —
line charge testing activities
during the night during nesting
season.

Navy Cherry Point Range
Complex: Positive control and
time-delay diver-placed mine
neutralization and
countermeasure activities remain
3.2 nm from estuarine inlets and
1.6 nm from shoreline from
March through September.

Naval Surface Warfare Center,
Panama City Division: Sea turtle
nesting season is defined as from
May through September;
Avoidance of electromagnetic
mine countermeasure and
neutralization activities within
32 yd. (30 m) of shore during
nesting season; Avoidance of
ordnance testing — line charge
testing activities (day and night)
during nesting season.

VACAPES, Navy Cherry Point,
and JAX Range Complexes:
Positive control diver-placed
mine neutralization and
countermeasure activities remain
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3.2 nm from estuarine inlets and
1.6 nm from shoreline.

Piping Plover Habitat in Virginia

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

1 nm from beach in VACAPES
Range Complex and 3,000 ft.
(914 m) around Fisherman Island
during positive control and time-
delay diver-placed mine
neutralization and
countermeasure activities.

1 nm from beach in VACAPES
Range Complex and 3,000 ft.
(914 m) around Fisherman Island
during positive control diver-
placed mine neutralization and
countermeasure activities.

Gulf Sturgeon Habitat in the Gulf
of Mexico

Activity-specific measures
described in the Lookout
Procedural Measures and
Mitigation Zone Procedural
Measures

No ordnance testing — line charge
testing activities will occur within
nearshore Gulf of Mexico waters
in Escambia, Santa Rosa,
Okaloosa, Walton, Bay, and Gulf
counties in Florida from the
shoreline to 1 mi. (1.6 km)
offshore between October and
March (except within the
designated line charge testing
location on Santa Rosa Island).

No ordnance testing — line charge
testing activities will occur within
nearshore Gulf of Mexico waters
in Escambia, Santa Rosa,
Okaloosa, Walton, Bay, and Gulf
counties in Florida from the
shoreline to 1 mi. (1.6 km)
offshore between October and
March.
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2.4 Scope of NMFS Permits Division’s Proposed MMPA Rule and Letters of Authorization
On 13 April 2012, NMFS’ Permits Division received an application from the U.S. Navy
requesting regulations and two LOAs for the take of 42 species of marine mammals incidental to
Navy training and testing activities to be conducted in the AFTT Study Area over 5 years. The
Navy submitted addendums on 24 September 2012 and 21 December 2012.

The Permits Division proposes (1) to promulgate a rule pursuant to the Marine Mammal
Protection Act (MMPA) and (2) to issue two Letters of Authorization (LOA) for U.S. Navy
Atlantic Fleet Training and Testing activities respectively. While the MMPA Rule establishes
the framework, the LOA would actually authorize “take” of marine mammals including those
that are listed as threatened or endangered incidental to U.S. Navy training and testing activities.

2.4.1 Proposed Marine Mammal Protection Act (MMPA) Regulations for U.S. Navy

Atlantic Fleet Training and Testing for November 2013 through November 2018
NMEFS Permits Division’s proposed final rule is based on the information contained in the
revised LOA applications. The Navy is requesting regulations that would establish a process for
authorizing take, via two separate 5-year LOAs, of marine mammals for training activities and
for testing activities, each proposed to be conducted from Novemeber 2013 through November
2018.

Marine mammals present in the Study Area may be exposed to sound from active sonar and
underwater detonations. In addition, incidental takes of marine mammals may occur from ship
strikes. The Navy requests authorization to take individuals of 42 marine mammal species by
Level B harassment and individuals of 32 marine mammal species by Level A harassment. In
addition, the Navy requests authorization for take by serious injury or mortality individuals of 16
marine mammal species due to the use of explosives, and 11 total marine mammals (any species
except North Atlantic right whale) over the course of the proposed 5-year rule due to vessel
strike.

There are nine marine mammal species under NMFS jurisdiction included in the Navy’s
incidental take authorization request that are listed as threatened or endangered under the ESA
with confirmed or possible occurrence in the Study Area. They are: blue whale, humpback
whale, fin whale, sei whale, sperm whale, North Atlantic right whale, and ringed seal — Arctic
DPS. We are consulting with NMFS’ Permits Division pursuant to section 7 of the ESA, on the
issuance of the proposed rule and draft LOAs under section 101(a)(5)(A) of the MMPA for
AFTT activities. We have also determined that NMFS Permit Division’s actions are
interdependent with the U.S. Navy Atlantic Fleet’s proposed testing and training (i.e., AFTT).
Therefore, both actions are assessed in this Opinion. The proposed rule provides a five-year
framework for authorizations including descriptions of the specified activity and specified
geographical region (Sec. 218.80), effective dates and definitions (Sec. 218.81), permissible
methods of taking (Sec. 218.82), prohibitions (Sec. 218.83), mitigation (Sec. 218.84),
requirements for monitoring and reporting (Sec. 218.85), and procedures for applications for
letters of authorization (Sec. 218.86), issuance of letters of authorization (Sec. 218.87), and
Renewals and Modifications of Letters of Authorization and Adaptive Management (Sec.
218.88).
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The proposed rule amends 50 CFR §218 with regard to the taking and importing marine
mammals; U.S. Navy’s Atlantic Fleet Training and Testing (AFTT). We provide excerpts from
the description of the activity (anticipated levels of activities), permissible methods of taking and
mitigation for the five-year period.

8 218.80 Specified activity and specified geographical region.

(c) The taking of marine mammals by the Navy is only authorized if it occurs incidental to the
following activities :

52

(1) Active Acoustic Sources Used During Annual Training:

(i) Mid-frequency (MF) Source Classes:
(A) MF1 — an average of 9,844 hours per year.
(B) MF1K — an average of 163 hours per year.
(C) MF2 — an average of 3,150 hours per year.
(D) MF2K — an average of 61 hours per year.
(E) MF3 — an average of 2,058 hours per year.
(F) MF4 — an average of 927 hours per year.
(G) MF5 — an average of 14,556 sonobuoys per year.
(H) MF11 — an average of 800 hours per year.
(I) MF12 — an average of 687 hours per year.

(ii) High-frequency (HF) and Very High-frequency (VHF) Source Classes:
(A) HF1 — an average of 1,676 hours per year.
(B) HF4 — an average of 8,464 hours per year.

(iii) Anti-Submarine Warfare (ASW) Source Classes:
(A) ASWL1 — an average of 128 hours per year.
(B) ASW2 — an average of 2,620 sonobuoys per year.
(C) ASW3 —an average of 13,586 hours per year.
(D) ASW4 — an average of 1,365 devices per year.

(iv) Torpedoes (TORP) Source Classes:
(A) TORP1 — an average of 54 torpedoes per year.
(B) TORP2 — an average of 80 torpedoes year.

(2) Active Acoustic Sources Used During Annual Testing:

(i) LF:
(A) LF4 —an average of 254 hours per year.
(B) LF5 — an average of 370 hours per year.

(ii) MF:
(A) MF1 — an average of 220 hours per year.
(B) MF1K — an average of 19 hours per year.
(C) MF2 — an average of 36 hours per year.
(D) MF3 — an average of 434 hours per year.
(E) MF4 — an average of 776 hours per year.
(F) MF5 — an average of 4,184 sonobuoys per year.
(G) MF6 — an average of 303 items per year.
(H) MF8 — an average of 90 hours per year.
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(I) MF9 — an average of 13,034 hours per year.
(J) MF10 — an average of 1,067 hours per year.
(K) MF12 — an average of 144 hours per year.
(iii) HF and VHF:
(A) HF1 —an average of 1,243 hours per year.
(B) HF3 — an average of 384 hours per year.
(C) HF4 — an average of 5,572 hours per year.
(D) HF5 — an average of 1,206 hours per year.
(E) HF6 — an average of 1,974 hours per year.
(F) HF7 — an average of 366 hours per year.
(iv) ASW:
(A) ASWL1 — an average of 96 hours per year.
(B) ASW2 — an average of 2,743 sonobuoys per year.
(C) ASW2 — an average of 274 hours per year.
(D) ASW3 — an average of 948 hours per year.
(E) ASW4 — an average of 483 devices per year.
(v) TORP:
(A) TORP1 — an average of 581 torpedoes per year.
(B) TORP2 — an average of 521 torpedoes per year.
(vi) Acoustic Modems (M):
(A) M3 —an average of 461 hours per year.
(B) [Reserved]
(vii) Swimmer Detection Sonar (SD):
(A) SD1 and SD2 — an average of 230 hours per year.
(B) [Reserved]
(viii) Forward Looking Sonar (FLS):
(A) FLS2 and FLS3 — an average of 365 hours per year.
(B) [Reserved]
(ix) Synthetic Aperture Sonar (SAS):
(A) SAS1 — an average of 6 hours per year.
(B) SAS2 — an average of 3,424 hours per year.
(3) Explosive Sources Used During Annual Training:
(i) Explosive Classes:
(A) E1(0.1to 0.25 Ib NEW) — an average of 124,552 detonations per year.
(B) E2 (0.26 to 0.5 Ib NEW) — an average of 856 detonations per year.
(C) E3 (>0.5t0 2.5 Ib NEW) — an average of 3,132 detonations per year.
(D) E4 (>2.5t0 5 Ib NEW) — an average of 2,190 detonations per year.
(E) E5 (>5 to 10 Ib NEW) — an average of 14,370 detonations per year.
(F) E6 (>10 to 20 Ib NEW) — an average of 500 detonations per year.
(G) E7 (>20 to 60 Ib NEW) — an average of 322 detonations per year.
(H) E8 (>60 to 100 Ib NEW) — an average of 77 detonations per year.
() E9 (>100 to 250 Ib NEW) — an average of 2 detonations per year.
(J) E10 (>250 to 500 Ib NEW) — an average of 8 detonations per year.
(K) E11 (>500 to 650 Ib NEW) — an average of 1 detonations per year.
(L) E12 (>650 to 1,000 Ib NEW) — an average of 133 detonations per year.
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(i1) [Reserved]
(4) Explosive Sources Used During Annual Testing:
(i) Explosive Classes:
(A) E1 (0.1to 0.25 Ib NEW) — an average of 25,501 detonations per year.
(B) E2 (0.26 to 0.5 Ib NEW) — an average of 0 detonations per year.
(C) E3 (>0.5t0 2.5 Ib NEW) — an average of 2,912 detonations per year.
(D) E4 (>2.5t0 5 Ib NEW) — an average of 1,432 detonations per year.
(E) E5 (>5 to 10 Ib NEW) — an average of 495 detonations per year.
(F) E6 (>10 to 20 Ib NEW) — an average of 54 detonations per year.
(G) E7 >20 to 60 Ib NEW) — an average of 0 detonations per year.
(H) E8 (>60 to 100 Ib NEW) — an average of 11 detonations per year.
() E9 (>100 to 250 Ib NEW) — an average of 0 detonations per year.
(J) E10 (>250 to 500 Ib NEW) — an average of 10 detonations per year.
(K) E11 (>500 to 650 Ib NEW) — an average of 27 detonations per year.
(L) E12 (>650 to 1,000 Ib NEW) — an average of O detonations per year.
(M) E13 (>1,000 to 1,740 Ib NEW) — an average of O detonations per year.
(N) E14 (>1,714 to 3,625 Ib NEW) — an average of 4 detonations per year.
(ii) [Reserved]
(5) Active Acoustic Source Used During Non-Annual Training
(i) HF4 — an average of 192 hours
(i) [Reserved]
(6) Active Acoustic Sources Used During Non-Annual Testing
(i) LF5 — an average of 240 hours
(i) MF9 — an average of 480 hours
(iii) HF5 — an average of 240 hours
(iv) HF6 — an average of 720 hours
(v) HF7 — an average of 240 hours
(vi) FLS2 and FLS3 — an average of 240 hours
(vii) SAS2 — an average of 720 hours
(7) Explosive Sources Used During Non-Annual Training
(i) E2 (0.26 to 0.5 Ibs NEW) — an average of 2
(ii) E4 (2.6 to 5 Ibs NEW) — an average of 2
(8) Explosive Sources Used During Non-Annual Testing
(i) E1 (0.1 to 0.25 Ibs NEW) — an average of 600
(i) E16 (7,251 to 14,500 Ibs NEW) — an average of 12
(iii) E17 (14,501 to 58,000 Ibs NEW) — an average of 4

§ 218.82 Permissible methods of taking.

(1) Harassment (Level A and Level B) for all Training and Testing Activities:
(i) Mysticetes:
(A) Blue whale (Balaenoptera musculus) — 817
(C) Fin whale (Balaenoptera physalus) — 25,239
(D) North Atlantic right whale (Eubalaena glacialis) — 955
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(E) Humpback whale (Megaptera novaeangliae) — 9,196
(G) Sei whale (Balaenoptera borealis) — 54,766
(i1) Odontocetes:
(V) Sperm whale (Physeter macrocephalus) — 82,282
(iii) Pinnipeds:
(E) Ringed seal (Pusa hispida) — 1,795

(2) Mortality (or lesser Level A injury) for all Training and Testing Activities:
(iii) No more than 11 large whale mortalities from vessel strike.

§ 218.84 Muitigation.

(a) When conducting training and testing activities, as identified in § 218.80, the mitigation
measures contained in the LOA issued under §8 216.106 and 218.87 must be implemented.
These mitigation measures include, but are not limited to:
(1) Lookouts — The following are protective measures concerning the use of lookouts.
(i) Lookouts positioned on ships will be dedicated solely to diligent observation of
the air and surface of the water. Their observation objectives will include, but are
not limited to, detecting the presence of biological resources and recreational or
fishing boats, observing mitigation zones, and monitoring for vessel and
personnel safety concerns.
(i) Lookouts positioned in aircraft or on small boats will, to the maximum extent
practicable and consistent with aircraft and boat safety and training and testing
requirements, comply with the observation objectives described above in § 218.84
(@)(1)(0).
(iii) Lookout measures for non-impulsive sound:
(A) With the exception of ships less than 65 ft (20 m) in length and ships
that are minimally manned, ships using low-frequency or hull-mounted
mid-frequency active sonar sources associated with anti-submarine
warfare and mine warfare activities at sea will have two Lookouts at the
forward position of the ship. For the purposes of this rule, low-frequency
active sonar does not include surveillance towed array sensor system low-
frequency active sonar.
(B) While using low-frequency or hull-mounted mid-frequency active
sonar sources associated with anti-submarine warfare and mine warfare
activities at sea, vessels less than 65 ft (20 m) in length and ships that are
minimally manned will have one Lookout at the forward position of the
vessel due to space and manning restrictions.
(C) Ships conducting active sonar activities while moored or at anchor
(including pierside testing or maintenance) will maintain one Lookout.
(D) Surface ships or aircraft conducting high-frequency or non-hull-
mounted mid-frequency active sonar activities associated with anti-
submarine warfare and mine warfare activities at sea will have one
Lookout.

55



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

(E) Surface ships or aircraft conducting high-frequency active sonar
activities associated with anti-submarine warfare and mine warfare
activities at sea will have one Lookout.

(iv) Lookout measures for explosives and impulsive sound:
(A) Aircraft conducting activities with IEER sonobuoys and explosive
sonobuoys with 0.6 to 2.5 Ibs net explosive weight will have one Lookout.
(B) Surface vessels conducting anti-swimmer grenade activities will have
one Lookout.
(C) During general mine countermeasure and neutralization activities
using up to a 500-Ib net explosive weight detonation (bin E10 and below),
vessels greater than 200 ft will have two Lookouts, while vessels less than
200 ft or aircraft will have one Lookout.
(D) General mine countermeasure and neutralization activities using a 501
to 650-Ib net explosive weight detonation (bin E11), will have two
Lookouts. One Lookout will be positioned in an aircraft and one in a
support vessel.
(E) Mine neutralization activities involving diver-placed charges using up
to 100-Ib net explosive weight detonation (E8) conducted with a positive
control device will have a total of two Lookouts. One Lookout will be
positioned in each of the two support vessels, or one in a support vessel
and one in a helicopter. All divers placing the charges on mines will
support the Lookouts while performing their regular duties. The divers
placing the charges on mines will report all marine mammal sightings to
their dive support vessel or Range Safety Officer.
(F) When mine neutralization activities using diver-placed charges with up
to a 20-Ib net explosive weight detonation (bin E6) are conducted with a
time-delay firing device, four Lookouts will be used. Two Lookouts will
be positioned in each of two small rigid hull inflatable boats. In addition,
when aircraft are used, the pilot or member of the aircrew will serve as an
additional Lookout. The divers placing the charges on mines will report
all marine mammal sightings to their dive support vessel or Range Safety
Officer.
(G) Surface vessels conducting line charge testing will have one Lookout
(H) Surface vessels or aircraft conducting small- and medium-caliber
gunnery exercises against a surface target will have one Lookout.
(1) Surface vessels conducting large-caliber gunnery exercises against a
surface target will have one Lookout.
(J) Aircraft conducting missile exercises (including rockets) against
surface targets will have one Lookout.
(K) Aircraft conducting bombing exercises will have one Lookout.
(L) During explosive torpedo testing, one Lookout will be used and
positioned in an aircraft.
(M) During sinking exercises, two Lookouts will be used. One Lookout
will be positioned in an aircraft and one on a surface vessel.
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(N) Prior to commencing, during, and after completion of ship shock trials
using up to 10,000 Ib. HBX charges, the Navy will have at least 10
Lookouts or trained marine species observers (or a combination thereof)
positioned either in an aircraft or on multiple vessels (i.e., a Marine
Animal Response Team boat and the test ship). If aircraft are used, there
will be Lookouts or trained marine species observers positioned in an
aircraft and positioned on multiple vessels. If vessels are the only
platform, a sufficient number of additional Lookouts or trained marine
species observers will be used to provide visual observation of the
mitigation zone comparable to that achieved by aerial surveys.”
(O) Prior to commencing, during, and after completion of ship shock trials
using up to 40,000 Ib. HBX charges, the Navy will have at least 10
Lookouts or trained marine species observers (or a combination thereof)
positioned in an aircraft and on multiple vessels (i.e., a Marine Animal
Response Team boat and the test ship).
(P) Each surface vessel supporting at-sea explosive testing will have at
least one lookout.
(Q) Surface vessels conducting explosive and non-explosive large-caliber
gunnery exercises will have one lookout. This may be the same lookout
used during large-caliber gunnery exercises with a surface target as
described above in § 218.84 (a)(1)(iv)(I) and below in § 218.84
@)(1)(v)(C).

(v) Lookout measures for physical strike and disturbance:
(A) While underway, surface ships will have at least one lookout.
(B) During activities using towed in-water devices that are towed from a
manned platform, one lookout will be used.
(C) Activities involving non-explosive practice munitions (e.g., small-,
medium-, and large-caliber gunnery exercises) using a surface target will
have one lookout.
(D) During activities involving non-explosive bombing exercises, one
lookout will be used.
(E) During activities involving non-explosive missile exercises (including
rockets) using a surface target, one lookout will be used.

(2) Mitigation Zones — The following are protective measures concerning the
implementation of mitigation zones.

(i) Mitigation zones will be measured as the radius from a source and represent a

distance to be monitored.

(i) Visual detections of marine mammals within a mitigation zone will be

communicated immediately to a watch station for information dissemination and

appropriate action.

(iii) Mitigation zones for non-impulsive sound:
(A) When marine mammals are visually detected, the Navy shall ensure
that low-frequency and hull-mounted mid-frequency active sonar
transmission levels are limited to at least 6 dB below normal operating



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)

FPR-2012-9025

58

levels, for sources that can be powered down, if any detected marine
mammals are within 1,000 yd (914 m) of the sonar dome (the bow).

(B) The Navy shall ensure that low-frequency and hull-mounted mid-
frequency active sonar transmissions are limited to at least 10 dB below
the equipment’s normal operating levels, for sources that can be powered
down, if any detected marine mammals are within 500 yd (457 m) of the
sonar dome.

(C) The Navy shall ensure that low-frequency and hull-mounted mid-
frequency active sonar transmissions are ceased, for sources that can be
turned off during the activity, if any visually detected marine mammals are
within 200 yd (183 m) of the sonar dome. Transmissions will not resume
until one of the following conditions is met: the animal is observed exiting
the mitigation zone, the animal is thought to have exited the mitigation
zone based on a determination of its course and speed and the relative
motion between the animal and the source, the mitigation zone has been
clear from any additional sightings for a period of 30 min., the ship has
transited more than 2,000 yd (1.8 km) beyond the location of the last
sighting, or the ship concludes that dolphins are deliberately closing in on
the ship to ride the ship’s bow wave (and there are no other marine
mammal sightings within the mitigation zone). Active transmission may
resume when dolphins are bow riding because they are out of the main
transmission axis of the active sonar while in the shallow-wave area of the
bow.

(D) The Navy shall ensure that low-frequency and hull-mounted mid-
frequency active sonar transmissions are ceased, for sources that cannot be
powered down during the activity, if any visually detected marine
mammals are within 200 yd (183 m) of the source. Transmissions will not
resume until one of the following conditions is met: the animal is observed
exiting the mitigation zone, the animal is thought to have exited the
mitigation zone based on a determination of its course and speed and the
relative motion between the animal and the source, the mitigation zone has
been clear from any additional sightings for a period of 30 min., the ship
has transited more than 400 yd (366 m) beyond the location of the last
sighting.

(E) When marine mammals are visually detected, the Navy shall ensure
that high-frequency and non-hull-mounted mid-frequency active sonar
transmission levels are ceased if any visually detected marine mammals
are within 200 yd (183 m) of the source. Transmissions will not resume
until one of the following conditions is met: the animal is observed
exiting the mitigation zone, the animal is thought to have exited the
mitigation zone based on a determination of its course and speed and the
relative motion between the animal and the source, the mitigation zone has
been clear from any additional sightings for a period of 10 min. for an
aircraft-deployed source, the mitigation zone has been clear from any
additional sightings for a period of 30 min. for a vessel-deployed source,
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the vessel or aircraft has repositioned itself more than 400 yd. (366 m)

away from the location of the last sighting, or the vessel concludes that

dolphins are deliberately closing in to ride the vessel’s bow wave (and

there are no other marine mammal sightings within the mitigation zone).
(iv) Mitigation zones for explosive and impulsive sound:

(A) A mitigation zone with a radius of 600 yd (549 m) shall be established

for IEER sonobuoys (bin E4).

(B) A mitigation zone with a radius of 350 yd (320 m) shall be established

for explosive sonobuoys using 0.6 to 2.5 Ib net explosive weight (bin E3).

(C) A mitigation zone with a radius of 200 yd (183 m) shall be established

for anti-swimmer grenades (up to bin E2).

(D) A mitigation zone ranging from 600 yd (549 m) to 2,100 yd (1.9 km),

dependent on charge size, shall be established for general mine

countermeasure and neutralization activities using positive control firing

devices. Mitigation zone distances are specified for charge size in Table

11-2 of the Navy’s application.

(E) A mitigation zone ranging from 350 yd (320 m) to 850 yd (777 m),

dependent on charge size, shall be established for mine countermeasure

and neutralization activities using diver placed positive control firing

devices. Mitigation zone distances are specified for charge size in Table

11-2 of the Navy’s application.

(F) A mitigation zone with a radius of 1,000 yd (914 m) shall be

established for mine neutralization diver placed mines using time-delay

firing devices (up to bin EG6).

(G) A mitigation zone with a radius of 900 yd (823 m) shall be established

for ordnance testing (line charge testing) (bin E4).

(H) A mitigation zone with a radius of 200 yd (183 m) shall be established

for small- and medium-caliber gunnery exercises with a surface target (up

to bin E2).

() A mitigation zone with a radius of 600 yd (549 m) shall be established

for large-caliber gunnery exercises with a surface target (bin E5).

(J) A mitigation zone with a radius of 900 yd (823 m) shall be established

for missile exercises (including rockets) with up to 250 Ib net explosive

weight and a surface target (up to bin E9).

(K) A mitigation zone with a radius of 2,000 yd (1.8 km) shall be

established for missile exercises with 251 to 500 Ib net explosive weight

and a surface target (E10)

(L) A mitigation zone with a radius of 2,500 yd (2.3 km) shall be

established for bombing exercises (up to bin E12).

(M) A mitigation zone with a radius of 2,100 yd (1.9 km) shall be

established for torpedo (explosive) testing (up to bin E11).

(N) A mitigation zone with a radius of 2.5 nautical miles shall be

established for sinking exercises (up to bin E12).

(O) A mitigation zone with a radius of 1,600 yd (1.4 km) shall be

established for at-sea explosive testing (up to bin E5).
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(P) A mitigation zone with a radius of 3.5 nautical miles shall be
established for a shock trial.
(Q) A mitigation zone with a radius of 70 yd (64 m), within 30 degrees on
either side of the gun target line on the firing side of the ship, shall be
established for all explosive and non-explosive large-caliber gunnery
exercises.
(v) Mitigation zones for vessels and in-water devices:
(A) A mitigation zone of 500 yd (457 m) for observed whales and 200 yd
(183 m) for all other marine mammals (except bow riding dolphins) shall
be established for all vessel movement, providing it is safe to do so.
(B) A mitigation zone of 250 yd (229 m) for any observed marine
mammal shall be established for all towed in-water devices that are towed
from a manned platform, providing it is safe to do so.
(vi) Mitigation zones for non-explosive practice munitions:
(A) A mitigation zone of 200 yd (183 m) shall be established for small,
medium, and large caliber gunnery exercises using a surface target.
(B) A mitigation zone of 1,000 yd (914 m) shall be established for
bombing exercises.
(C) A mitigation zone of 900 yd (823 m) shall be established for missile
exercises (including rockets) using a surface target.
(3) Protective Measures Specific to North Atlantic Right Whales
(i) North Atlantic Right Whale Calving Habitat off the Southeast United States.
(A) The Southeast Right Whale Mitigation Area is defined by a 5 nm (9.3
km) buffer around the coastal waters between 31-15 N. lat. and 30-15 N.
lat. extending from the coast out 15 nm (27.8 km), and the coastal waters
between 30-15 N. lat. to 28-00 N. lat. from the coast out to 5 nm (9.3 km).
(B) Between November 15 and April 15, the following activities are
prohibited within the Southeast Right Whale Mitigation Area:
(1) Low-frequency and hull-mounted mid-frequency active sonar
(except as noted below in § 218.84 (a)(3)(i)(C).
(2) High-frequency and non-hull mounted mid-frequency active
sonar (except helicopter dipping)
(3) Missile activities (explosive and non-explosive)
(4) Bombing exercises (explosive and non-explosive)
(5) Underwater detonations
(6) Improved extended echo ranging sonobuoy exercises
(7) Torpedo exercises (explosive)
(8) Small-, medium-, and large-caliber gunnery exercises
(C) Between November 15 and April 15, use of the following systems is to
be minimized to the maximum extent practicable within the Southeast
Right Whale Mitigation Area:
(1) Helicopter dipping using active sonar
(2) Low-frequency and hull-mounted mid-frequency active sonar
used for navigation training
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(3) Low-frequency and hull-mounted mid-frequency active sonar
used for object detection exercises
(D) Prior to transiting or training or testing in the Southeast Right Whale
Mitigation Area, ships shall contact Fleet Area Control and Surveillance
Facility, Jacksonville, to obtain the latest whale sightings and other
information needed to make informed decisions regarding safe speed and
path of intended movement. Submarines shall contact Commander,
Submarine Force United States Atlantic Fleet for similar information.
(E) The following specific mitigation measures apply to activities
occurring within the Southeast Right Whale Mitigation Area:
(1) When transiting within the Southeast Right Whale Mitigation
Area, vessels shall exercise extreme caution and proceed at a slow
safe speed. The speed shall be the slowest safe speed that is
consistent with mission, training, and operations.
(2) Speed reductions (adjustments) are required when a North
Atlantic right whale is sighted by a vessel, when the vessel is within
9 km (5 nm) of a sighting reported within the past 12 hours, or
when operating at night or during periods of poor visibility.
(3) Vessels shall avoid head-on approaches to North Atlantic right
whales(s) and shall maneuver to maintain at least 457 m (500 yd) of
separation from any observed whale if deemed safe to do so. These
requirements do not apply if a vessel’s safety is threatened, such as
when a change of course would create an imminent and serious
threat to a person, vessel, or aircraft, and to the extent vessels are
restricted in their ability to maneuver.
(4) Vessels shall minimize to the extent practicable north-south
transits through the Southeast Right Whale Mitigation Area. If
transit in a north-south direction is required during training or
testing activities, the Navy shall implement the measures described
above.
(5) Ship, surfaced subs, and aircraft shall report any North Atlantic
right whale sightings to Fleet Area Control and Surveillance
Facility, Jacksonville, by the most convenient and fastest means.
The sighting report shall include the time, latitude/longitude,
direction of movement and number and description of whale (i.e.,
adult/calf)

(i) North Atlantic Right Whale Foraging Habitat off the Northeast United States
(A) The Northeast Right Whale Mitigation Area consists of two areas: the
Great South Channel and Cape Cod Bay. The Great South Channel is
defined by the following coordinates: 41-40 N. Lat., 69-45 W. Long.; 41-
00 N. Lat., 69-05 W. Long.; 41-38 N. Lat., 68-13 W. Long.; and 42-10 N.
Lat., 68-31 W. Long. Cape Cod Bay is defined by the following
coordinates: 42-04.8 N. Lat., 70-10 W. Long.; 42-10 N. Lat., 70-15 W.
Long.; 42-12 N. Lat., 70-30 W. Long.; 41-46.8 N. Lat., 70-30 W. Long.;
and on the south and east by the interior shoreline of Cape Cod.
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(B) Year-round, the following activities are prohibited within the
Northeast Right Whale Mitigation Area:
(1) Improved extended echo ranging sonobuoy exercises in or
within 5.6 km (3 nm) of the mitigation area.
(2) Bombing exercises (explosive and non-explosive)
(3) Underwater detonations
(4) Torpedo exercises (explosive)
(C) Year-round, use of the following systems is to be minimized to the
maximum extent practicable within the Northeast Right Whale Mitigation
Area:
(1) Low-frequency and hull-mounted mid-frequency active sonar
(2) High-frequency and non-hull mounted mid-frequency active
sonar, including helicopter dipping
(D) Prior to transiting or training in the Northeast Right Whale Mitigation
Area, ships and submarines shall contact the Northeast Right Whale
Sighting Advisory System to obtain the latest whale sightings and other
information needed to make informed decisions regarding safe speed and
path of intended movement.
(E) The following specific mitigation measures apply to activities
occurring within the Northeast Right Whale Mitigation Area:
(1) When transiting within the Northeast Right Whale Mitigation
Area, vessels shall exercise extreme caution and proceed at a slow
safe speed. The speed shall be the slowest safe speed that is
consistent with mission, training, and operations.
(2) Speed reductions (adjustments) are required when a North
Atlantic right whale is sighted by a vessel, when the vessel is
within 9 km (5 nm) of a sighting reported within the past week, or
when operating at night or during periods of poor visibility.
(3) When conducting TORPEXSs, the following additional speed
restrictions shall be required: during transit, surface vessels and
submarines shall maintain a speed of no more than 19 km/hour (10
knots); during torpedo firing exercises, vessel speeds should,
where feasible, not exceed 10 knots; when a submarine is used as a
target, vessel speeds should, where feasible, not exceed 18 knots;
when surface vessels are used as targets, vessels may exceed 18
knots for a short period of time (e.g., 10-15 minutes).
(4) Vessels shall avoid head-on approaches to North Atlantic right
whales(s) and shall maneuver to maintain at least 457 m (500 yd)
of separation from any observed whale if deemed safe to do so.
These requirements do not apply if a vessel’s safety is threatened,
such as when a change of course would create an imminent and
serious threat to a person, vessel, or aircraft, and to the extent
vessels are restricted in their ability to maneuver.
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(5) Non-explosive torpedo testing shall be conducted during
daylight hours only in Beaufort sea states of 3 or less to increase
the probability of marine mammal detection.
(6) Non-explosive torpedo testing activities shall not commence if
concentrations of floating vegetation (Sargassum or kelp patties)
are observed in the vicinity.
(7) Non-explosive torpedo testing activities shall cease if a marine
mammal is visually detected within the immediate vicinity of the
activity. The tests may recommence when any one of the
following conditions are met: the animal is observed exiting the
immediate vicinity of the activity; the animal is thought to have
exited the immediate vicinity based on a determination of its
course and speed and the relative motion between the animal and
the source; or the immediate vicinity of the activity has been clear
from any additional sightings for a period of 30 minutes.
(iii) North Atlantic Right Whale Mid-Atlantic Migration Corridor
(A) The Mid-Atlantic Right Whale Mitigation Area consists of the
following areas:
(1) Block Island Sound: the area bounded by 40-51-53.7 N. Lat.,
70-36-44.9 W. Long.; and 41-20-14.1 N. Lat., 70-49-44.1 W.
Long; 41-4-16.7 N. Lat., 71-51-21 W. Long.; 41-35-56.5 N. Lat.,
71-38-26.1 W. Long; then back to first set of coordinates.
(2) New York and New Jersey: within a 37 km (20 nm) radius of
the following (as measured seaward from the COLREGS lines) 40-
29-42.2 N. Lat., 73-55-57.6 W. Long.
(3) Delaware Bay: within a 37 km (20 nm) radius of the following
(as measured seaward from the COLREGS lines) 38-52-27.4 N.
Lat., 75-01-32.1 W. Long.
(4) Chesapeake Bay: within a 37 km (20 nm) radius of the
following (as measured seaward from the COLREGS lines) 37-00-
36.9 N. Lat., 75-57-50.5 W. Long.
(5) Morehead City, North Carolina: within a 37 km (20 nm) radius
of the following (as measured seaward from the COLREGS lines)
34-41-32 N. Lat., 76-40-08.3 W. Long.
(6)Wilmington, North Carolina, through South Carolina, and to
Brunswick, Georgia: within a continuous area 37 km (20 nm) from
shore and west back to shore bounded by 34-10-30 N. Lat., 77-49-
12 W. Long.; 33-56-42 N. Lat., 77-31-30 W. Long.; 33-36-30 N.
Lat., 77-47-06 W. Long.; 33-28-24 N. Lat., 78-32-30 W. Long.;
32-59-06 N. Lat., 78-50-18 W. Long.; 31-50 N. Lat., 80-33-12 W.
Long.; 31-27 N. Lat., 80-51-36 W. Long.
(B) Between November 1 and April 30, when transiting within the Mid-
Atlantic Right Whale Mitigation Area, vessels shall exercise extreme
caution and proceed at a slow safe speed. The speed shall be the slowest
safe speed that is consistent with mission, training, and operations.
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(iv) Planning Awareness Areas
(A) The Navy shall avoid planning major training exercises involving the
use of active sonar in the specified planning awareness areas (PAAs — see
Figure 5.3-1 in the AFTT FEIS/OEIS) where feasible. Should national
security require the conduct of more than four major exercises (C2X,
JTFEX, or similar scale event) in these areas (meaning all or a portion of
the exercise) per year, or more than one within the Gulf of Mexico areas
per year, the Navy shall provide NMFS with prior notification and include
the information in any associated after-action or monitoring reports.
(4) Stranding Response Plan
(i) The Navy shall abide by the current Stranding Response Plan for Major Navy
Training Exercises in the Study Area, to include the following measures:
(A) Shutdown Procedures - When an Uncommon Stranding Event (USE -
defined in § 218.71 (b)(1)) occurs during a Major Training Exercise
(MTE) in the AFTT Study Area, the Navy shall implement the procedures
described below.
(1) The Navy shall implement a shutdown (as defined §
218.81(b)(2)) when advised by a NMFS Office of Protected
Resources Headquarters Senior Official designated in the AFTT
Study Area Stranding Communication Protocol that a USE
involving live animals has been identified and that at least one live
animal is located in the water. NMFS and the Navy will maintain
a dialogue, as needed, regarding the identification of the USE and
the potential need to implement shutdown procedures.
(2) Any shutdown in a given area shall remain in effect in that area
until NMFS advises the Navy that the subject(s) of the USE at that
area die or are euthanized, or that all live animals involved in the
USE at that area have left the area (either of their own volition or
herded).
(3) If the Navy finds an injured or dead animal floating at sea
during an MTE, the Navy shall notify NMFS immediately or as
soon as operational security considerations allow. The Navy shall
provide NMFS with species or description of the animal(s), the
condition of the animal(s), including carcass condition if the
animal(s) is/are dead, location, time of first discovery, observed
behavior (if alive), and photo or video (if available). Based on the
information provided, NFMS will determine if, and advise the
Navy whether a modified shutdown is appropriate on a case-by-
case basis.
(4) In the event, following a USE, that qualified individuals are
attempting to herd animals back out to the open ocean and animals
are not willing to leave, or animals are seen repeatedly heading for
the open ocean but turning back to shore, NMFS and the Navy
shall coordinate (including an investigation of other potential
anthropogenic stressors in the area) to determine if the proximity
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of mid-frequency active sonar training activities or explosive
detonations, though farther than 14 nautical miles from the
distressed animal(s), is likely contributing to the animals’ refusal to
return to the open water. If so, NMFS and the Navy will further
coordinate to determine what measures are necessary to improve
the probability that the animals will return to open water and
implement those measures as appropriate.
(B) Within 72 hours of NMFS notifying the Navy of the presence of a
USE, the Navy shall provide available information to NMFS (per the
AFTT Study Area Communication Protocol) regarding the location,
number and types of acoustic/explosive sources, direction and speed of
units using mid-frequency active sonar, and marine mammal sightings
information associated with training activities occurring within 80 nautical
miles (148 km) and 72 hours prior to the USE event. Information not
initially available regarding the 80-nautical miles (148-km), 72-hour
period prior to the event will be provided as soon as it becomes available.
The Navy will provide NMFS investigative teams with additional relevant
unclassified information as requested, if available.
(i) [Reserved]

8§ 218.85 Requirements for Monitoring and Reporting.
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(a) As outlined in the AFTT Study Area Stranding Communication Plan, the Holder of
the Authorization must notify NMFS immediately (or as soon as clearance procedures
allow) if the specified activity identified in § 218.80 is thought to have resulted in the
mortality or injury of any marine mammals, or in any take of marine mammals not
identified in § 218.81.

(b) The Holder of the LOA must conduct all monitoring and required reporting under the
LOA, including abiding by the AFTT Monitoring Plan.

(c) General Notification of Injured or Dead Marine Mammals - Navy personnel shall
ensure that NMFS (regional stranding coordinator) is notified immediately (or as soon as
clearance procedures allow) if an injured or dead marine mammal is found during or
shortly after, and in the vicinity of a Navy training or testing activity utilizing mid- or
high-frequency active sonar or underwater explosive detonations. The Navy shall
provide NMFS with species identification or description of the animal(s), the condition of
the animal(s) (including carcass condition if the animal is dead), location, time of first
discovery, observed behaviors (if alive), and photo or video (if available). The Navy
shall consult the Stranding Response Plan to obtain more specific reporting requirements
for specific circumstances.

(d) Annual AFTT Monitoring Plan Report - The Navy shall submit an annual report of
the AFTT Monitoring Plan on April 1 of each year describing the implementation and
results from the previous calendar year. Data collection methods will be standardized
across range complexes and study areas to allow for comparison in different geographic
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locations. Although additional information will be gathered, the protected species
observers collecting marine mammal data pursuant to the AFTT Monitoring Plan shall, at
a minimum, provide the same marine mammal observation data required in § 218.85. As
an alternative, the Navy may submit a multi-Range Complex annual Monitoring Plan
report to fulfill this requirement. Such a report would describe progress of knowledge
made with respect to monitoring plan study questions across all Navy ranges associated
with the ICMP. Similar study questions shall be treated together so that progress on each
topic shall be summarized across all Navy ranges. The report need not include analyses
and content that do not provide direct assessment of cumulative progress on the
monitoring plan study questions.

(e) Vessel Strike — In the event that a Navy vessel strikes a whale, the Navy shall do the
following:

(1) Immediately report to NMFS (pursuant to the established Communication

Protocol) the:
(i) Species identification if known;
(i) Location (latitude/longitude) of the animal (or location of the strike if
the animal has disappeared);
(iii) Whether the animal is alive or dead (or unknown); and
(iv) The time of the strike.

(2) As soon as feasible, the Navy shall report to or provide to NMFS, the:
(i) Size, length, and description (critical if species is not known) of animal;
(if) An estimate of the injury status (e.g., dead, injured but alive, injured
and moving, blood or tissue observed in the water, status unknown,
disappeared, etc.);
(iii) Description of the behavior of the whale during event, immediately
after the strike, and following the strike (until the report is made or the
animal is no long sighted);
(iv) Vessel class/type and operation status;
(v) Vessel length
(vi) Vessel speed and heading; and
(vii) To the best extent possible, obtain

(3) Within 2 weeks of the strike, provide NMFS:
(i) A detailed description of the specific actions of the vessel in the 30-
minute timeframe immediately preceding the strike, during the event, and
immediately after the strike (e.g., the speed and changes in speed, the
direction and changes in the direction, other maneuvers, sonar use, etc., if
not classified); and
(i) A narrative description of marine mammal sightings during the event
and immediately after, and any information as to sightings prior to the
strike, if available; and
(i) Use established Navy shipboard procedures to make a camera
available to attempt to capture photographs following a ship strike.
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(f) Annual AFTT Exercise and Testing Report - The Navy shall submit “quick-look”
reports detailing the status of authorized sound sources within 21 days after the end of the
annual authorization cycle. The Navy shall submit detailed reports 3 months after the
anniversary of the date of issuance of the LOA. The annual reports shall contain
information on Major Training Exercises (MTE), Sinking Exercise (SINKEX) events,
and a summary of sound sources used, as described below. The analysis in the reports
will be based on the accumulation of data from the current year’s report and data
collected from previous reports. These reports shall contain information identified in
subsections § 218.85(e)(1through 5).
(1) Major Training Exercises/SINKEX -
(1) This section shall contain the reporting requirements for Coordinated
and Strike Group exercises and SINKEX. Coordinated and Strike Group
Major Training Exercises:
(A) Sustainment Exercise (SUSTAINEX)
(B) Integrated ASW Course (IAC)
(C) Joint Task Force Exercises (JTFEX)
(D) Composite Training Unit Exercises (COMPTUEX)
(i) Exercise information for each MTE:
(A) Exercise designator
(B) Date that exercise began and ended
(C) Location (operating area)
(D) Number of items or hours (per the LOA) of each sound source
bin (impulsive and non-impulsive) used in the exercise
(E) Number and types of vessels, aircraft, etc., participating in
exercise
(F) Individual marine mammal sighting info for each sighting for
each MTE

1.
2.

3.
4.
5

=~

Date/time/location of sighting

Species (if not possible, indication of
whale/dolphin/pinniped)

Number of individuals

Initial detection sensor

Indication of specific type of platform the observation was
made from (including, for example, what type of surface
vessel or testing platform)

Length of time observers maintained visual contact with
marine mammal(s)

Sea state

Visibility

Sound source in use at the time of sighting

. Indication of whether animal is <200 yd, 200-500 yd, 500-

1,000 yd, 1,000-2,000 yd, or >2,000 yd from sound source

. Mitigation implementation — whether operation of sonar

sensor was delayed, or sonar was powered or shut down,
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and how long the delay was; or whether navigation was
changed or delayed

12. If source in use is a hull-mounted sonar, relative bearing of
animal from ship and estimation of animal’s motion
relative to ship (opening, closing, parallel)

13. Observed behavior — watchstanders shall report, in plain
language and without trying to categorize in any way, the
observed behavior of the animal(s) (such as closing to bow
ride, paralleling course/speed, floating on surface and not
swimming, etc.), and if any calves present

(G) An evaluation (based on data gathered during all of the MTES)
of the effectiveness of mitigation measures designed to minimize
the received level to which marine mammals may be exposed.
This evaluation shall identify the specific observations that support
any conclusions the Navy reaches about the effectiveness of the
mitigation.

(iii) Exercise information for each SINKEX:
(A) List of the vessels and aircraft involved in the SINKEX
(B) Location (operating area)
(C) Chronological list of events with times, including time of
sunrise and sunset, start and stop time of all marine species surveys
that occur before, during, and after the SINKEX, and ordnance
used
(D) Visibility and/or weather conditions, wind speed, cloud cover,
etc. throughout exercise if it changes
(E) Aircraft used in the surveys, flight altitude, and flight speed
and the area covered by each of the surveys, given in coordinates,
map, or square miles
(F) Passive acoustic monitoring details (number of sonobuoys,
detections of biologic activity, etc.)
(G) Individual marine mammal sighting info for each sighting that
required mitigation to be implemented

1. Date/time/location of sighting

2. Species (if not possible, indication of
whale/dolphin/pinniped)

3. Number of individuals

4. Initial detection sensor

5. Indication of specific type of platform the observation was
made from (including, for example what type of surface
vessel or platform)

6. Length of time observers maintained visual contact with

marine mammal(s)
Sea state
8. Visibility

~
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9. Indication of whether animal is <200 yd, 200-500 yd, 500-
1,000 yd, 1,000-2,000 yd, or >2,000 yd from the target
10. Mitigation implementation — whether the SINKEX was
stopped or delayed and length of delay
11. Observed behavior — watchstanders shall report, in plain
language and without trying to categorize in any way, the
observed behavior of the animals (such as animal closing to
bow ride, paralleling course/speed, floating on surface and
not swimming, etc.), and if any calves present
(H) List of the ordnance used throughout the SINKEX and net
explosive weight (NEW) of each weapon and the combined
ordnance NEW
(2) Summary of Sources Used
(i) This section shall include the following information summarized from
the authorized sound sources used in all training and testing events:
(A) Total annual hours or quantity (per the LOA) of each bin of
sonar or other non-impulsive source
(B) Total annual expended/detonated rounds (missiles, bombs,
etc.) for each explosive bin
(C) Improved Extended Echo-Ranging System (IEER)/sonobuoy
summary, including:
1. Total expended/detonated rounds (buoys)
2. Total number of self-scuttled IEER rounds
(3) Sonar Exercise Notification — The Navy shall submit to NMFS (specific
contact information to be provided in LOA) either an electronic (preferably) or
verbal report within fifteen calendar days after the completion of any major
exercise indicating:
(i) Location of the exercise.
(i) Beginning and end dates of the exercise.
(iii) Type of exercise.
(4) Geographic Information Presentation — The reports shall present an annual
(and seasonal, where practical) depiction of training exercises and testing bin
usage geographically across the Study Area.
(5) 5-yr Close-out Exercise and Testing Report — This report will be included as
part of the 2019 annual exercise or testing report. This report will provide the
annual totals for each sound source bin with a comparison to the annual allowance
and the 5-year total for each sound source bin with a comparison to the 5-year
allowance. Additionally, if there were any changes to the sound source
allowance, this report will include an discussion of why the change was made and
include the analysis to support how the change did or did not result in a change in
the FEIS and final rule determinations. The report will be submitted April 1
following the expiration of the rule. NMFS will submit comments on the draft
close-out report, if any, within 3 months of receipt. The report will be considered
final after the Navy has addressed NMFS’ comments, or 3 months after the
submittal of the draft if NMFS does not provide comments.
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(9) Ship Shock Trial Report — The reporting requirements will be developed in
conjunction with the individual test-specific mitigation plan for each ship shock trial.
This will allow both the Navy and NMFS to take into account specific information
regarding location, assets, species, and seasonality.

2.4.2 Proposed MMPA Letters of Authorization for U.S. Navy Atlantic Fleet Training
and Testing for November 2013 through November 2018

NMFS’ Permits Division proposes to issue two separate letters of authorization (LOA) for

training and testing respectvely for the five year period (November 2013 through November

2018) in accordance with the proposed final rule. The substantive requirements of the LOAs are

described below. Mitigation requirements are the same as those described in the MMPA rule and

therefore are not provided again in the specific LOA sections below.

2.4.2.1 Letter of Authorization (LOA), Atlantic Fleet Training Activities

The authorization would be valid for the period of 14 November 2013 through 13 November
2018 and is valid only for the unintentional taking of the species of marine mammals and
methods of take identified in 50 CFR § 218.82(b) and Condition (5) of this Authorization
incidental to the training activities specified in 50 CFR § 218.80(c) and Condition (4)(a) of this
Authorization and occurring within the AFTT Study Area.

2.4.2.1.1 Training Activity Levels
The LOA describes the use of active acoustic sources as follows for annual and non-annual
training (non-annual amounts in parentheses):

(1) MF1 —up to 9,844 hours per year

(i) MF1K —up to 163 hours per year

(iii) MF2 — up to 3,150 hours per year

(iv) MF2K — up to 61 hours per year

(v) MF3 — up to 2,058 hours per year

(vi) MF4 — up to 927 hours per year

(vii) MF5 — up to 14,556 sonobuoys per year
(viii) MF11 — up to 800 hours per year

(ix) MF12 — up to 687 hours per year

(x) HF1 — up to 1,676 hours per year

(xi) HF4 — up to 8,464 hours per year (up to 192 hours)
(xii) ASW1 — up to 128 hours per year

(xii) ASW2 — up to 2,620 hours per year
(xiv) ASW3 — up to 13,586 hours per year
(xv) ASW4 — up to 1,365 hours per year
(xvi) TORP1 — up to 54 torpedoes per year
(xvii) TORP2 — up to 80 torpedoes per year

The LOA describes the use of the following explosive sources during annual and non-annual
training (non-annual amounts in parentheses):
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(1) E1 — up to 124,552 detonations per year

(if) E2 — up to 856 detonations per year (up to 2)
(iii) E3 — up to 3,132 detonations per year

(iv) E4 — up to 2,190 detonations per year (up to 2)
(v) E5 — up to 14,370 detonations per year

(vi) E6 — up to 500 detonations per year

(vii) E7 — up to 322 detonations per year

(viii) E8 — up to 77 detonations per year

(ix) E9 — up to 2 detonations per year

(x) E10 — up to 8 detonations per year

(xi) E11 — up to 1 detonation per year

(xii) E12 — up to 133 detonations per year

2.4.2.1.2 Incidental Take

The annual incidental take of marine mammals from the sources identified in the LOA above,
and § 218.80(c) is limited to the species listed in the LOA. For this consultation, we focused on
ESA-listed species only. The LOA provides the method of take and the number of times
(estimated take based on the authorized amounts of sound source operation):

2.4.2.1.2.1 Level B Harassment
ESA-listed Mysticetes:
Blue whale (Balaenoptera musculus) — 735 (an average of 147 per year)
Fin whale (Balaenoptera physalus) — 22,450 (an average of 4,490 per year)
North Atlantic right whale (Eubalaena glacialis) — 560 (an average of 112 per year)
Humpback whale (Megaptera novaeangliae) — 8,215 (an average of 1,643 per year)
Sei whale (Balaenoptera borealis) — 50,940 (an average of 10,188 per year)
ESA-listed Odontocetes: No instances

2.4.2.1.2.2 Level A Harassment

ESA-listed Mysticetes:
Fin whale (Balaenoptera physalus) — 5 (1 per year)
Humpback whale (Megaptera novaeangliae) — 5 (1 per year)
Sei whale (Balaenoptera borealis) — 5 (1 per year)

ESA-listed Odontocetes: No Instances

ESA-listed Pinnipeds: No Instances

Mortality (or lesser Level A injury): No more than 10 large whale mortalities (no more than 3
in any given year) from vessel strike.

2.4.2.1.3 Mitigation, Monitoring and Reporting

The LOA requires that the U.S. Navy and any individuals operating under their authority must
implement mitigation, monitoring, and reporting required pursuant to 50 CFR 8§ 218.84 &
218.85 and implement the Terms and Conditions of the LOA when using sources identified in 50
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CFR 8 218.80. These mitigation, monitoring and reporting requirements are also described in
Section 2.4.1 of this Opinion.

2.4.2.2 Letter of Authorization (LOA), Atlantic Fleet Testing Activities

This Authorization is valid only for the unintentional taking of the species of marine mammals
and methods of take identified in 50 CFR § 218.82(b) and Condition (5) of this Authorization
incidental to the testing activities specified in 50 CFR § 218.80(c) and Condition (4)(a) of this
Authorization and occurring within the AFTT Study Area, (as depicted in Figure 1.1-1 in the
Navy’s FEIS/OEIS). In addition, the Study Area includes U.S. Navy pierside locations where
sonar maintenance and testing occurs.

2.4.2.2.1 Testing Activity Levels
The LOA describes the use of active acoustic sources as follows for annual and non-annual
testing (non-annual amounts in parentheses):
(i) LF4 —up to 254 hours per year
(if) LF5 —up to 370 hours per year (up to 240 hours)
(iii) MF1 — up to 220 hours per year
(iv) MF1K — up to 19 hours per year
(v) MF2 — up to 36 hours per year
(vi) MF3 — up to 434 hours per year
(vii) MF4 — up to 776 hours per year
(viii) MF5 — up to 4,184 sonobuoys per year
(ix) MF6 — up to 303 items per year
(xX) MF8 — up to 90 hours per year
(xi) MF9 — up to 13,034 hours per year (up to 480 hours)
(xii) MF10 — up to 1,067 hours per year
(xiii) MF12 — up to 144 hours per year
(xiv) HF1 — up to 1,243 hours per year
(xv) HF3 — up to 384 hours per year
(xvi) HF4 — up to 5,572 hours per year
(xvii) HF5 — up to 1,206 hours per year (up to 240 hours)
(xviii) HF6 — up to 1,974 hours per year (up to 720 hours)
(xix) HF7 — up to 366 hours per year (up to 240 hours)
(xx) ASW1 — up to 96 hours per year
(xxi) ASW2 — up to 2,743 sonobuoys per year
(xxii) ASW2 — up to 274 hours per year
(xxiii))ASW3 — up to 948 hours per year
(xxiv) ASW4 — up to 483 devices per year
(xxv) TORP1 — up to 581 torpedoes per year
(xxvi) TORP2 — up to 521 torpedoes per year
(xxvii) M3 — up to 461 hours per year
(xxviii) SD1 and SD2 — up to 230 hours per year
(xxix) FLS2 and FLS3 — up to 365 hours per year (up to 240 hours)
(xxx) SAS1 — up to 6 hours per year
(xxxi) SAS2 — up to 3,424 hours per year (up to 720 hours)
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Additionally, the LOA provides the levels of use for the following explosive sources during

annual and non-annual testing (non-annual amounts in parentheses):

(i) E1 — up to 25,501 detonations per year (up to 600)

(if) E2 — up to 0 detonations per year

(iii) E3 — up to 2,912 detonations per year
(iv) E4 — up to 1,432 detonations per year

(v) E5 — up to 495 detonations per year
(vi) E6 — up to 54 detonations per year
(vii) E7 — up to 0 detonations per year
(viii) E8 — up to 11 detonations per year
(ix) E9 — up to Odetonations per year
(x) E10 — up to 10 detonations per year
(xi) E11 — up to 27 detonation per year
(xii) E12 — up to O detonations per year
(xiii) E13 — up to O detonations per year
(xiv) E14 — up to 4 detonations per year
(xv) E16 — (up to 12)

(xvi) E17 — (up to 4)

2.4.2.2.2 Incidental Take
The annual incidental take of marine mammals from the sources identified in the LOA above,
and 8§ 218.80(c) is limited to the species listed in 5(b though d) in the LOA. For this consultation,
we focused on ESA-listed species only. The LOA provides the method of take and the indicated
number of times (estimated take based on the authorized amounts of sound source operation):

2.4.2.2.2.1 Level B Harassment
ESA-listed Mysticetes:

Blue whale (Balaenoptera musculus) — 82 (up to 18 per year)

Fin whale (Balaenoptera physalus) — 2,784 (up to 599 per year)

North Atlantic right whale (Eubalaena glacialis) — 395 (up to 87 per year)
Humpback whale (Megaptera novaeangliae) — 976 (up to 200 per year)
Sei whale (Balaenoptera borealis) — 3,821 (up to 796 per year)

ESA-listed Odontocetes: Sperm whale (Physeter macrocephalus) — 8,533 (up to 1,786 per year)
ESA-listed Pinnipeds: Ringed seal (Pusa hispida) — 1,795 (an average of 359 per year)

2.4.2.2.2.2 Level A Harassment
ESA-listed Mysticetes: No instances
ESA-listed Odontocetes:

Sperm whale (Physeter macrocephalus) — 6 (up to 5 per year)

ESA-listed Pinnipeds: No instances
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2.4.2.2.2.3 Mortality (or lesser Level A injury)
No more than 1 large whale mortality (no more than 1 in any given year) from vessel strike.

2.4.2.2.3 Mitigation, Monitoring and Reporting

The LOA for testing requires that the U.S. Navy and any individuals operating under their
authority must implement mitigation, monitoring, and reporting required pursuant to 50 CFR 88
218.84 & 218.85 and implement the Terms and Conditions of the LOA when using sources
identified in 50 CFR § 218.80. These mitigation, monitoring and reporting requirements are also
described in Section 2.4.1 of this Opinion.

2.5 Action Area

The action area encompasses the AFTT Study Area (Figure 1) and the area outside the study area
where direct and indirect effects of stressors from training and testing activities could be
experienced.
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Figure 1. Atlantic Fleet Training and Testing (AFTT) Study Area

25.1 AFTT Study Area

The Atlantic Fleet Training and Testing (AFTT) FEIS/OEIS Study Area (see Figure 1) is in the
western Atlantic Ocean and encompasses the east coast of North America and the Gulf of
Mexico. The Study Area starts seaward from the mean high water line east to the 45-degree west
longitude line, north to the 65-degree north latitude line, and south to approximately the 20-
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degree north latitude line. The Study Area covers approximately 2.6 million square nautical
miles (hm:) of ocean area, and includes designated Navy operating areas (OPAREAS) and special
use airspace. Navy pierside locations and port transit channels where sonar maintenance and
testing occur, and bays and civilian ports where training occurs (see Sections 2.1.11 of the
FEIS/OEIS, Bays, Harbors, and Civilian Ports, and 2.1.12, Pierside Locations) are also included
in the Study Area.

The Study Area also includes several Navy testing ranges and range complexes. A range
complex is a designated set of specifically bounded geographic areas and encompasses a water
component (above and below the surface), airspace, and may encompass a land component
where training and testing of military platforms, tactics, munitions, explosives, and electronic
warfare systems occur. Range complexes include established OPAREASs and special use
airspace, which may be further divided to provide better control of the area and events being
conducted for safety reasons.

2.5.2 Operating Area
An ocean area defined by geographic coordinates with defined surface and subsurface areas and
associated special use airspace. OPAREAs include the following:

2.5.2.1 Surface Danger Zones

A danger zone is a defined water area used for target practice, bombing, rocket firing, or other
especially hazardous military activities. Danger zones are established pursuant to statutory
authority of the Secretary of the Army and are administered by the United States (U.S.) Army
Corps of Engineers. Danger zones may be closed to the public on a full-time or intermittent
basis (33 CFR Part 334).

2.5.2.2 Restricted Areas

A restricted area is a defined water area for the purpose of prohibiting or limiting public access
to the area. Restricted areas generally provide security for government property and also provide
protection to the public from the risks of damage or injury arising from the government's use of
that area (33 CFR Part 334).

2.5.3 Special Use Airspace

Airspace of defined dimensions where activities must be confined because of their nature or
where limitations may be imposed upon aircraft operations that are not part of those activities
(Federal Aviation Administration Order 7400.8). Types of special use airspace most commonly
found in range complexes include the following:

2.5.3.1 Restricted Areas

Airspace where aircraft are subject to restriction due to the existence of unusual, often invisible
hazards (e.g., release of ordnance) to aircraft. Some areas are under strict control of the
Department of Defense (DoD) and some are shared with non-military agencies.
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2.5.3.2 Military Operations Area

Airspace with defined vertical and lateral limits established for the purpose of separating or
segregating certain military training activities from instrument flight rules traffic and to identify
for visual flight rules traffic where these activities are conducted.

2.5.3.3 Warning Area
Areas of defined dimensions, extending from 3 nautical miles (nm) outward from the coast of the
United States, which serve to warn non-participating aircraft of potential danger.

2.5.3.4 Air Traffic Control Assigned Airspace

Airspace of defined vertical/lateral limits, assigned by Air Traffic Control, for the purpose of
providing air traffic segregation between the specified activity being conducted within the
assigned airspace and other instrument flight rules traffic.

2.5.4 Northeast Range Complexes

The Northeast Range Complexes (see Figure 2) are the Boston Range Complex, Narragansett
Bay Range Complex, and Atlantic City Range Complex, which consist of operating areas and
associated special use airspace for fleet training and testing activities. The operating areas and
special use airspace areas are located in the Boston Operating Area, Narragansett Bay Operating
Area, and Atlantic City Operating Area. These complexes occupy waters off the coasts of
Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, and New Jersey.

2.5.5 Naval Undersea Warfare Center Division, Newport Testing Range

The Naval Undersea Warfare Center Division, Newport Testing Range consists of waters within
Narragansett Bay, Rhode Island, and nearshore areas of Rhode Island Sound; Block Island
Sound, and coastal waters south of Rhode Island. (see Figure 2)

2.5.6 Virginia Capes Range Complex

The Virginia Capes Range Complex consists of an operating area and several associated special
use airspaces. The Virginia Capes OPAREA extends southward from the Delaware-Maryland
border along the coast of Maryland, Virginia, and North Carolina. (see Figure 2)
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Figure 2. Atlantic Fleet Training and Testing (AFTT) Study Area, Mid-Atlantic U.S.

2.5.7 Navy Cherry Point Range Complex

The Navy Cherry Point Range Complex consists of an OPAREA and associated special use
airspace (see Figure 3). The Navy Cherry Point OPAREA extends southeast along the coast of
North Carolina.

2.5.8 Jacksonville Range Complex

The Jacksonville Range Complex consists of two OPAREASs and associated special use airspace.
The OPAREAs extend southward from the Georgia-South Carolina border and along the coast of
Georgia and Florida (see Figure 3).

2.5.9 Naval Surface Warfare Center Carderock Division, South Florida Ocean
Measurement Facility Testing Range

The South Florida Ocean Measurement Facility Testing Range is located at two sites just south

of Fort Lauderdale, Florida (see Figure 3).
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Figure 3. Atlantic Fleet Training and Testing (AFTT) Study Area, Southeastern U.S.

2.5.10 Key West Range Complex

The Key West Range Complex consists of an OPAREA and associated extensive special use

airspace in proximity to Key West, Florida (see Figure 4).

2.5.11 Gulf of Mexico Range Complex

The Gulf of Mexico Range Complex consists of four OPAREAs and associated special use
airspace in the Gulf of Mexico. These four OPAREAs are proximal to Panama City, Pensacola,

New Orleans, and Corpus Christi (see Figure 4).

2.5.12 Naval Surface Warfare Center, Panama City Division Testing Range
The Naval Surface Warfare Center, Panama City Division conducts testing activities in the
Pensacola and Panama City OPAREASs, in St. Andrew Bay, and military warning areas W-151,

W-155, and W-470 (see Figure 4).
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Figure 4. Atlantic Fleet Training and Testing (AFTT) Study Area, Gulf of Mexico, U.S.

2.5.13 Bays, Harbors and Civilian Ports

The Study Area includes Narragansett Bay, the lower Chesapeake Bay, and St. Andrew Bay for
training and testing activities. Ports included for civilian port defense training events include
Earle, New Jersey; Groton, Connecticut; Norfolk, Virginia; Morehead City, North Carolina;
Wilmington, North Carolina; Kings Bay, Georgia; Mayport, Florida; Beaumont, Texas; and
Corpus Christi, Texas.

2.5.14 Pierside Locations

Pierside locations include channels and transit routes in ports and facilities associated with ports
and shipyards. These locations in the Study Area are located at the following Navy ports and
naval shipyards:

* Portsmouth Naval Shipyard, Kittery, Maine;

» Naval Submarine Base New London, Groton, Connecticut;

* Naval Station Norfolk, Norfolk, Virginia;

« Joint Expeditionary Base Little Creek — Fort Story, Virginia Beach, Virginia;
* Norfolk Naval Shipyard, Portsmouth, Virginia;

 Naval Submarine Base Kings Bay, Kings Bay, Georgia;

* Naval Station Mayport, Jacksonville, Florida; and

* Port Canaveral, Cape Canaveral, Florida.
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Navy-contractor shipyards in the following cities are also in the Study Area:

» Bath, Maine;

* Groton, Connecticut;

* Newport News, Virginia; and
* Pascagoula, Mississippi.

3 APPROACH TO THE ASSESSMENT

Section 7(a)(2) of the ESA requires Federal agencies, in consultation with NMFS, to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species, or adversely modify or destroy their designated critical habitat. The jeopardy analysis
considers both survival and recovery of the species. The adverse modification analysis considers
the impacts on the conservation value of designated critical habitat.

“To jeopardize the continued existence of a listed species” means to engage in an action that
reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers,
or distribution of that species (50 CFR §402.02).

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 C.F.R. 402.02. Instead, we have relied upon the statutory
provisions of the ESA to complete the following analysis with respect to critical habitat.*

3.1 Overview of NMFS’ Assessment Framework
We will use the following approach to determine whether the proposed action is likely to
jeopardize listed species or destroy or adversely modify critical habitat:

Identify the rangewide status of the species and critical habitat likely to be adversely affected by
the proposed action.

Describe the environmental baseline in the action area. The environmental baseline includes the
past and present impacts of Federal, state, or private actions and other human activities in the
action area (Figure 1). It includes the anticipated impacts of proposed Federal projects that have
already undergone formal or early section 7 consultation and the impacts of state or private
actions that are contemporaneous with the consultation in process.

! Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, NMFS
(Application of the “Destruction or Adverse Modification” Standard Under Section 7(a)(2) of the Endangered
Species Act) (November 7, 2005).
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Analyze the effects of the proposed action on both species and their habitat. In this step, we
consider how the proposed action would affect the species’ reproduction, numbers, and
distribution or, in the case of salmon and steelhead, their viable salmonid population (VSP)
parameters. We also evaluate the proposed action’s effects on critical habitat features.

Describe any cumulative effects in the action area. Cumulative effects, as defined in our
implementing regulations (50 CFR 8402.02), are the effects of future state or private activities,
not involving Federal activities, that are reasonably certain to occur within the action area.
Future Federal actions that are unrelated to the proposed action are not considered because they
require separate section 7 consultation.

We integrate and synthesize the above factors to assess the risk that the proposed action poses to
species and critical habitat. In this step (Integration and Synthesis), we add the effects of the
action (Section 6) to the Environmental Baseline (Section 5) and the Cumulative Effects (Section
6.10) to assess whether the action could reasonably be expected to: (1) reduce appreciably the
likelihood of both survival and recovery of the species in the wild by reducing its numbers,
reproduction, or distribution; or (2) reduce the conservation value of designated or proposed
critical habitat. These assessments are made in full consideration of the Status of the Species and
critical habitat (Section 4).

Reach jeopardy and adverse modification Conclusion. In this step (Section 8) we state our
conclusions regarding jeopardy and the destruction or adverse modification of critical habitat are
presented in Section 8. These conclusions flow from the logic and rationale presented in Section
7 (Integration and Synthesis).

If necessary, define a reasonable and prudent alternative to the proposed action. If, in
completing the last step in the analysis, we determine that the action under consultation is likely
to jeopardize the continued existence of listed species or destroy or adversely modify designated
critical habitat, we must identify a reasonable and prudent alternative (RPA) to the action. The
RPA must not be likely to jeopardize the continued existence of listed species nor adversely
modify their designated critical habitat and it must meet other regulatory requirements.

3.2 Risk Analysis for Endangered and Threatened Species

Our jeopardy determinations must be based on an action’s effects on the continued existence of
threatened or endangered species as those “species” have been listed, which can include true
biological species, subspecies, or distinct population segments of vertebrate species. Because the
continued existence of listed species depends on the fate of the populations that comprise them,
the viability (that is, the probability of extinction or probability of persistence) of listed species
depends on the viability of the populations that comprise the species. Similarly, the continued
existence of populations are determined by the fate of the individuals that comprise them;
populations grow or decline as the individuals that comprise the population live, die, grow,
mature, migrate, and reproduce (or fail to do so).

Our risk analyses reflect these relationships between listed species and the populations that
comprise them, and the individuals that comprise those populations. Our risk analyses begin by
identifying the probable risks actions pose to listed individuals that are likely to be exposed to an
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action’s effects. Our analyses then integrate those individuals risks to identify consequences to
the populations those individuals represent. Our analyses conclude by determining the
consequences of those population-level risks to the species those populations comprise.

We measure risks to listed individuals using the individual’s “fitness,” which are changes in an
individual’s growth, survival, annual reproductive success, or lifetime reproductive success. In
particular, we examine the scientific and commercial data available to determine if an
individual’s probable response to an Action’s effects on the environment (which we identify in
our response analyses) are likely to have consequences for the individual’s fitness.

When individual, listed plants or animals are expected to experience reductions in fitness, we
would expect those reductions to also reduce the abundance, reproduction rates, or growth rates
(or increase variance in one or more of these rates) of the populations those individuals represent
(Stearns 1992a). Reductions in one or more of these variables (or one of the variables we derive
from them) is a necessary condition for reductions in a population’s viability, which is itself a
necessary condition for reductions in a species’ viability. Therefore, when listed plants or
animals exposed to an Action’s effects are not expected to experience reductions in fitness, we
would not expect that Action to have adverse consequences on the viability of the populations
those individuals represent or the species those populations comprise (Anderson 2000a; Mills
and Beatty 1979; Stearns 1992a). As a result, if we conclude that listed plants or animals are not
likely to experience reductions in their fitness, we would conclude our assessment because an
Action that is not likely to affect the fitness of individuals is not likely to jeopardize the
continued existence of listed species.

If, however, we conclude that listed plants or animals are likely to experience reductions in their
fitness, our assessment tries to determine if those fitness reductions are likely to be sufficient to
reduce the viability of the populations those individuals represent (measured using changes in the
populations’ abundance, reproduction, spatial structure and connectivity, growth rates, or
variance in these measures to make inferences about the population’s extinction risks). In this
step of our analyses, we use the population’s base condition (established in the Environmental
Baseline and Status of Listed Resources sections of this Opinion) as our point of reference.
Finally, our assessment tries to determine if changes in population viability are likely to be
sufficient to reduce the viability of the species those populations comprise. In this step of our
analyses, we use the species’ status (established in the Status of the Species section of this
Opinion) as our point of reference and we use our understanding of the general patterns and
processes by which species become extinct to help inform our decision about whether changes in
the performance of one or more populations are likely to affect the viability of the species those
populations comprise.
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3.3 Risk Analysis for Designated Critical Habitat

Our “destruction or adverse modification” determinations must be based on an action’s effects
on the conservation value of habitat that has been designated as critical to threatened or
endangered species®. If an area encompassed in a critical habitat designation is likely to be
exposed to the direct or indirect consequences of the proposed action on the natural
environment, we ask if primary or secondary constituent elements included in the designation (if
there are any) or physical or biotic phenomena that give the designated area value for the
conservation are likely to respond to that exposure.

In this step of our assessment, we identify (a) the spatial distribution of stressors and subsidies
produced by an action; (b) the temporal distribution of stressors and subsidies produced by an
action; (c) changes in the spatial distribution of the stressors with time; (d) the intensity of
stressors in space and time; (e) the spatial distribution of physical and biological features of
designated critical habitat; and (f) the temporal distribution of constituent elements of designated
critical habitat.

If primary constituent elements of designated critical habitat (or physical, chemical, or biotic
phenomena that give the designated area value for the conservation of listed species) are likely to
respond given exposure to the direct or indirect consequences of the proposed action on the
natural environment, we ask if those responses are likely to be sufficient to reduce the quantity,
quality, or availability of those constituent elements or physical, chemical, or biotic phenomena.

In this step of our assessment, we must identify or make assumptions about (a) the habitat’s
probable condition before any exposure as our point of reference (that is part of the impact of the
Environmental Baseline on the conservation value of the designated critical habitat); (b) the
ecology of the habitat at the time of exposure; (c) where the exposure is likely to occur; and (d)
when the exposure is likely to occur; (e) the intensity of exposure; (f) the duration of exposure;
and (g) the frequency of exposure.

In this step of our assessment, we recognize that the conservation value of critical habitat, like
the base condition of individuals and populations, is a dynamic property that changes over time
in response to changes in land use patterns, climate (at several spatial scales), ecological
processes, changes in the dynamics of biotic components of the habitat, etc. For these reasons,
some areas of critical habitat might respond to an exposure when others do not. We also
consider how designated critical habitat is likely to respond to any interactions and synergisms
between or cumulative effects of pre-existing stressors and proposed stressors.

We are aware that several courts have ruled that the definition of destruction or adverse modification that appears in the section 7
regulations at 50 CFR 8402.02 is invalid and do not rely on that definition for the determinations we make in this Opinion. Instead, as
we explain in the text, we use the “conservation value” of critical habitat for our determinations which focuses on the designated
area’s ability to contribute to the conservation or the species for which the area was designated.
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If the quantity, quality, or availability of the primary constituent elements of the area of
designated critical habitat (or physical, chemical, or biotic phenomena) are reduced, we ask if
those reductions are likely to be sufficient to reduce the conservation value of the designated
critical habitat for listed species in the action area. In this step of our assessment, we combine
information about the contribution of constituent elements of critical habitat (or of the physical,
chemical, or biotic phenomena that give the designated area value for the conservation of listed
species, particularly for older critical habitat designations that have no constituent elements) to
the conservation value of those areas of critical habitat that occur in the action area, given the
physical, chemical, biotic, and ecological processes that produce and maintain those constituent
elements in the action area. We use the conservation value of those areas of designated critical
habitat that occur in the action area as our point of reference for this comparison. For example, if
the critical habitat in the action area has limited current value or potential value for the
conservation of listed species that limited value is our point of reference for our assessment.

If the conservation value of designated critical habitat in an action area is reduced, the final step
of our analyses asks if those reductions are likely to be sufficient to reduce the conservation
value of the entire critical habitat designation. In this step of our assessment, we combine
information about the constituent elements of critical habitat (or of the physical, chemical, or
biotic phenomena that give the designated area value for the conservation of listed species,
particularly for older critical habitat designations that have no constituent elements) that are
likely to experience changes in quantity, quality, and availability given exposure to an action
with information on the physical, chemical, biotic, and ecological processes that produce and
maintain those constituent elements in the action area. We use the conservation value of the
entire designated critical habitat as our point of reference for this comparison. For example, if
the designated critical habitat has limited current value or potential value for the conservation of
listed species that limited value is our point of reference for our assessment.

3.4 Defining “Significance”
In biological opinions, we focus on potential physical, chemical, or biotic stressors that are
“significant” in the sense of being distinct from ambient or background. We then ask if

a. exposing individuals to those potential stressors is likely to represent a “significant”
negative experience in the life history of individuals that have been exposed; and if

b. exposing individuals to those potential stressors is likely to cause the individuals to
experience “significant” physical, chemical, or biotic responses; and if

C. any “significant” physical, chemical, or biotic response are likely to have “significant”
consequence for the fitness of the individual animal; and if

d. exposing the physical, chemical, or biotic phenomena that we identified as constituent
elements in a critical habitat designation or, in the case of critical habitat designations
that do not identify constituent elements, those physical, chemical or biotic phenomena
that give designated critical habitat value for the conservation of endangered or
threatened species is likely to represent a “significant” change in the quantity, quality, or
availability of the physical, chemical, or biotic resource; and if
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e. any “significant” change in the quantity, quality, or availability of a physical, chemical,
or biotic resource is likely to “significantly” reduce the conservation value of the
designated critical habitat.

In all of these cases, the term “significant” means “clinically or biotically significant” rather than
statistically significant because the presence or absence of statistical significance do not imply
the presence or absence of clinical significance (Achinstein 2001; Royall 2004) (Johnson 1999).

For populations (or sub-populations, demes, etc.), we are concerned about whether the number of
individuals that are likely to experience “significant” reductions in fitness and the nature of any
fitness reductions are likely to have a “significant” consequence for the viability (= probability of
demographic, ecological, or genetic extinction) of the population(s) those individuals represent.
Here “significant” also means “clinically or biotically significant” rather than statistically
significant.

For “species” (the entity that has been listed as endangered or threatened, not the biological
species concept), we are concerned about whether the number of populations that are likely to
experience “significant” reductions in viability (= increases in their extinction probabilities) and
the nature of any reductions in viability are likely to have “significant” consequence for the
viability (= probability of demographic, ecological, or genetic extinction) of the “species” those
population comprise. Here, again, “significant” also means “clinically or biotically significant”
rather than statistically significant.

For designated critical habitat, we are concerned about whether the area that has been designated
is likely to experience “significant” reductions in the quantity, quality, or availability of physical,
chemical, or biotic resources that are likely to result in “significant” reductions in the
conservation value (usually measured using the concept of “carrying capacity”) of the entire are
contained in the designation.

3.5 Evidence Available for the Consultation

To conduct these analyses, we considered all lines of evidence available through published and
unpublished sources that represent evidence of adverse consequences or the absence of such
consequences. Over the past decade, a considerable body of scientific information on
anthropogenic sounds and their effect on marine mammals and other marine life has become
available. Many investigators have studied the potential responses of marine mammals and other
marine organisms to human-generated sounds in marine environments or have integrated and
synthesized the results of these studies. Additionally, recent NMFS status reviews for listed
species also provide information on the status of the species including their resiliency, population
trends and specific threats to recovery that contributes to our Status of the Species,
Environmental Baseline, and Risk Analyses.

To supplement that body of knowledge, we conducted electronic literature searches using the
Web of Science, and Cambridge Abstract’s Aquatic Sciences and Fisheries Abstracts (ASFA)
database services. Our searches specifically focus on the ArticleFirst, BasicBiosis, Dissertation
Abstracts, Conference Papers Index, Oceanic Abstracts, Water Resources Abstracts,
Proceedings and ECO databases, which index the major journals dealing with issues of biology
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and ecological risk. In addition to these sources, we searched a NMFS Office of Protected
Resources electronic library consisting of information from these and many other sources that
collectively provide a comprehensive collection of citations and documents on listed species as
well as the anthropogenic and natural stressors they experience. To supplement our searches, we
examined the literature that was cited in the submittal documents and any articles we collected
through our electronic searches. We did not conduct hand searches of published journals for this
consultation. We organized the results of these searches using commercial bibliographic
software.

To comply with our obligation to use the best scientific and commercial data available, we
conducted additional searches throughout the consultation and during drafting of the biological
opinion to identify information that has become available since we issued the previous biological
opinions on the training and testing conducted by the U.S. Navy’s Atlantic Fleet. The U.S. Navy
provided NMFS with a draft and final Environmental Impact Statement (EIS)/ Overseas
Environmental Impact Statement (OEIS) on training and testing that are proposed in the Action
Area. We also evaluated the Navy’s annual and comprehensive major training exercise and
monitoring reports to assess effectiveness of mitigation and actual take incidental to actual
training and testing activity levels where feasible.

NMFS is currently in the process of re-evaluating the acoustic criteria as they apply to all activity
types (not just the Navy). Although our current use of acoustic criteria and acoustic thresholds
represents the best available science at the time of this action, our continued evaluation of all
available science and that science's application in the context of an acoustic threshold could
potentially result in changes to the acoustic criteria to the extent they are relevant to Navy
activities. However, it is important to note that while changes in acoustic criteria may affect the
enumeration of "takes," they do not necessarily significantly change the evaluation of population
level effects or the outcome of a jeopardy analysis. Further, while acoustic criteria may also
inform mitigation and monitoring activities, the Navy has a robust adaptive management
program that actively and regularly addresses new information and allows for modification of
mitigation and/or monitoring measures as appropriate. When new information is identified that
would potentially change our conclusions on population-level effects or our jeopardy analysis,
reinitiation of consultation would be prudent.

Considering the information that was available, this consultation and our biological opinion
involved a large amount of uncertainty about the basic hearing capabilities of marine mammals,
sea turtles, and fishes; how these taxa use sounds as environmental cues, how they perceive
acoustic features of their environment; the importance of sound to the normal behavioral and
social ecology of species; the mechanisms by which human-generated sounds affect the behavior
and physiology (including the non-auditory physiology) of exposed individuals, and the
circumstances that are likely to produce outcomes that have adverse consequences for
individuals and populations of exposed species (see NRC 2000 for further discussion of these
unknowns).
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3.5.1 The U.S. Navy Acoustic Effects Model (NAEMO)

Since 1997, the U.S. Navy has modeled the potential acoustic effects on marine mammals and
sea turtles from specific Navy training and test activities. Various models used “area density”
approaches in which acoustic footprints were computed and then multiplied by animal densities
to calculate effects. As a result of a review conducted by the Center for Independent Experts, as
required by the National Marine Fisheries Service, the Navy refined its process. The new
model—the Navy Acoustic Effects Model (NAEMO)—is the standard model now used by the
Navy to estimate the potential acoustic effects of proposed Navy training and testing activities on
marine mammals and sea turtles.

o
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Figure 5. NAEMO. AFTT Track Boundaries and Modeling Areas Within the Study Area

NAEMO is comprised of seven modules: Scenario Builder, Environment Builder, Acoustic
Builder, Marine Species Distribution Builder, Scenario Simulator, Post Processor, and Report
Generator. Scenario Builder is a graphical user interface (GUI)-based tool that defines where an
activity would occur, the duration of the activity, a description of the activity, and what platforms
would be participating. Once a platform is identified, all the sound sources typically associated
with that platform are displayed, thus providing standardization and repeatability when different
analysts are entering data. Individual sources can be turned on or off according to the
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requirements of the scenario. Platforms are either stationary or can be moved through the action
area in either a defined track or random straight-line movement.

Environment Builder is a GUI that extracts all of the oceanographic and environmental data
required for a scenario simulation. When an area is selected, information on bathymetry, sound
speed profiles, wind speeds, and bottom properties are extracted from an array of points across
the region, using Oceanographic and Atmospheric Master Library (OAML) databases. Seasonal
averages are created for the sound speed profiles and wind speeds from historical average values.

Acoustic Builder is a GUI that generates acoustic propagation data. It reads the Scenario Builder
file, allows the user to define analysis points for propagation software, and creates the
propagation model inputs. Depending on the source characteristics, the propagation models
utilized are Comprehensive Acoustic Simulation System/Gaussian Ray Bundle (CASS/GRAB),
Range-Dependent Acoustic Model (RAM), or Reflection and Refraction Multilayered
Ocean/Ocean Bottoms with Shear Wave Effects (REFMS).

Marine Species Distribution Builder is a module that allows the user to distribute marine species
within the modeling environment in accordance with the bathymetry and relevant descriptive
data. Marine species density data, which include seasonal information when available, are
obtained from the Navy Marine Species Density Database (NMSDD); the sizes of cells and
density of marine species within each cell vary by species and location.

Scenario Simulator executes the simulation and records the sound received by each marine
mammal and sea turtle in the area for every time step that sound is emitted; it incorporates the
scenario definition, sound propagation data, and marine species distribution data, ultimately
providing raw data output for each simulation. Most scenarios are run in small, 4- to 12-hour
segments based on representative training and testing activities. Some scenarios are evaluated by
platform and single locations, while others are evaluated in multiple locations within a single
range complex or testing range. Within each scenario, multiple ship track iterations are run to
provide a statistical set of raw data results.

Post Processor provides the computation of estimated effects that exceed defined threshold
criteria from each of the raw data files produced by Scenario Simulator which are designed for
determining harassment and mortality as defined by the MMPA for military readiness activities.
It also affords the option to review the output data through a series of tables and graphs.

Report Generator enables the user to assemble a series of simulation results created by multiple
post-processing runs and produce a combined result. Multipliers can be applied to each scenario
to compute the effects of conducting them multiple times. Results can also be exported via
Microsoft Excel files for further analysis and reporting.

Modeled effects from NAEMO were used to support the U.S. Navy’s analyses in the AFTT
Environmental Impact Statement/Overseas Environmental Impact Statement, mitigation
strategies, and documentation associated with Endangered Species Act Biological Evaluations
and Marine Mammal Protection Act permit applications. We have verified methodology and
data used in NAEMO for these analyses and thus accept the modeling conclusions on exposure
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of marine species. We have verified the methodology and data used in NAEMO for these
analyses, accept the modeling conclusions on exposure of marine species, and have considered
those exposures in our analysis. A full description of NAEMO can be accessed in the NUWC-
NPT Technical Report 12,071a, 23 Agust 2013 (updated from 12 March 2012).

Additionally, the Navy has produced a Technical Report to describe the post model quantitative
analysis that was applied {Navy, 2013 #155856}.

3.6 Treatment of “Cumulative Impacts” (in the sense of NEPA)

The U.S. Council on Environmental Quality defined “cumulative effects” (which we refer to as
“cumulative impacts” to distinguish between NEPA and ESA uses of the same term) as “the
impact on the environment which results from the incremental impact of the action when added
to other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-federal) or person undertakes such other actions” (40 CFR 81508.7). The effects
analyses of biological opinions considered the “impacts” on listed species and designated critical
habitat that result from the incremental impact of an action by identifying natural and
anthropogenic stressors that affect endangered and threatened species throughout their range (the
Status of the Species) and within an Action Area (the Environmental Baseline, which articulate
the pre-existing impacts of activities that occur in an Action Area, including the past,
contemporaneous, and future impacts of those activities). We assess the effects of a proposed
action by adding their direct and indirect effects to the impacts of the activities we identify in an
Environmental Baseline (50 CFR 8402.02), in light of the impacts of the status of the listed
species and designated critical habitat throughout their range; as a result, the results of our effects
analyses are equivalent to those contained in the “cumulative impact” sections of NEPA
documents.

We considered potential cumulative impacts as part of our consultation. Specifically, we
considered (1) impacts or effects that accumulate in the environment in the form of stressors or
reservoirs of stressors and (2) impacts or effects that represent either the response of individuals,
populations, or species to that accumulation of stressors in the environment or the accumulated
responses of individuals, populations, and species to sequences of exposure to stressors. Further,
we considered the potential impacts of these accumulative phenomema on an annual basis, over
the duration of the five-year MMPA regulations, and under the assumption that these activities
would continue into the reasonably foreseeable future. Given the ongoing nature of the proposed
activities, we assume that the type, amount, and extent of training and testing do not exceed
maximum levels assessed in the proposed action.

In the sense of Item 1, which captures the normal usage of “cumulative impacts,” we concluded
that phenomena like sound do not accumulate (sound energy rapidly transforms into other forms
of energy), although phenomena like the acreage of habitat destroyed and concentrations of toxic
chemicals, sediment, and other pollutants accumulate. We conclude that the probability of a ship
strip accumulated , in the sense that the probabilities of collisions associated with multiple
transits are higher than the probabilities associated with a single transit. We factored those
considerations into our estimation of the probability of a collision associated with multiple
transits.
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In the sense of Item 2, we considered phenomena that accumulate in individuals and individually
contribute or collectively determine the probable fitness of the individuals that comprise a
population. These include, the passage of time and its corollary, the passage or loss of time
(specifically, the loss of time to reproduce, to forage, and to migrate, etc.); reproductive success;
longevity; energy debt, including allostatic loading; body burdens of toxic chemicals; the fitness
costs of behavioral decisions (canonical costs); injuries and tissue damage; and overstimulation
of sensory organs (which would include noise-induced losses of hearing sensitivity).

At the level of populations, phenomena that “accumulate” include population abundance; the
number or percent of individuals in a population with lifetime reproductive success greater than
2.0; the number or percent of individuals in a population with lifetime reproductive success equal
to 2.0; the number or percent of individuals in a population with lifetime reproductive success
less than 2.0; the number or percent of individuals that emigrate from a population per unit time;
the number or percent of individuals that immigrate into a population per unit time; mortality
within a particular age or stage over generation time; and the reservoir of juveniles in a
population that have a high probability of surviving to the age of reproduction (population
momentum or its absence).

At the species level, we accumulate those phenomena that allow us to estimate the extinction
risks facing a species. These include increases or decreases in the number of occurrences or
populations; the extinction probability of particular occurrences; variance in the rates of
population growth or decline; and demographic stochasticity.

Cummulative effects also include effects of future State, tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action are not considered in this section
because they require separate consultation pursuant to Section 7 of the ESA.

4 STATUS OF LISTED RESOURCES

This section identifies the ESA-listed species that potentially occur within the Action Area that
may be affected by U.S. Navy Atlantic Fleet training and testing. It then summarizes the biology
and ecology of those species and what is known about their life histories in the Action Area. The
species potentially occurring within the action area are listed in Table 28, along with their
regulatory status.

4.1 ESA-listed Species and Designated Critical Habitat That May be Affected by the
Proposed Action

This section identifies the ESA-listed species that potentially occur within the Action Area that

may be affected by U.S. Navy Atlantic Fleet training and testing. It then summarizes the biology

and ecology of those species and what is known about their life histories in the Action Area. The

species potentially occurring within the action area are listed in Table 28, along with their

regulatory status.
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Table 28. ESA-listed Species that May be Affected by U.S. Navy Atlantic Fleet Training and Testing

Activities

Species ESA Status Critical Habitat Recovery Plan
Marine Mammals — Cetaceans

Blue Whale (Balaenoptera musculus) E-35FR 18319 - - 07/1998

Fin Whale (Balaenoptera physalus) E—35FR 18319 - - 75 FR 47538
Humpback Whale (Megaptera novaeangliae) E —35 FR 18319 - -- 55 FR 29646
g‘lgggﬁst)'a”tic ROt e (SR E_ 73 FR 12024 59 FR 28805 70 FR 32293
Sei Whale (Balaenoptera borealis) E —35FR 18319 - -- 76 FR 43985
Bowhead Whale (Balaena mysticetes) E-35FR 18319 - - - -

Sperm Whale (Physeter macrocephalus) E-35FR 18619 - - 75 FR 81584
Marine Mammals - Pinnipeds

gi;ged Seal (Phoca hispida hispida) — Arctic T_77ER 76706 L L

Sea Turtles

Green Turtle (Chelonia mydas) E — 43 FR 32800 63 FR 46693 63 FR 28359
Hawksbill Turtle (Eretmochelys imbricata) E —35FR 8491 63 FR 46693 57 FR 38818
Kemp’s Ridley Turtle (Lepidochelys kempii) E—35FR 18319 - - 75 FR 12496
Leatherback Turtle (Dermochelys coriacea) E-61FR 17 44 FR 17710 63 FR 28359
e 52 e 2050
Fishes

Shortnose sturgeon (Acipenser brevirostrum)  E — 32 FR4001 - 63 FR 69613
g’;'genser oxitr‘fﬁiﬁﬂ'; desotoi)(Page: 91 156 FR 49653 68 FR 13370 Recovery Plan
Atlantic sturgeon (Acipenser oxyrinchus

oxyrinchus)

Alantic Sturgeon, Gulf of Maine DPS T-77 FR 5880 - -

Atlantic Sturgeon, New York Bight DPS E - 77 FR 5880 - - - -

Atlantic Sturgeon, Chesapeake Bay DPS E - 77 FR 5880 - - - -

Atlantic Sturgeon, Carolina DPS E-77FR5914 - -

Atlantic Sturgeon, South Atlantic DPS E - 77 FR 5914 - - - -

Atlantic Salmon — Gulf of Maine DPS E—74 FR 29344 74 FR 29300 70 FR 75473
Smalltooth Sawfish (Pristis pectinata) E — 68 FR 15674 74 FR 45353 74 FR 3566

Largetooth Sawfish (Pristis pristis)

E— 76 FR 40822

Corals

Elkhorn Coral (Acropora palmata)

T-71FR 26852

Staghorn Coral (Acropora cervicornis)

T-71FR 26852
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4.2 Species Proposed for Listing That May be Affected
The U.S. Navy determined that the proposed species listed in Table 29 may be affected by
proposed training and testing activities and associated stressors.

Table 29. Species Proposed for Listing Under the ESA that May be Affected by U.S. Navy Atlantic Fleet
Training and Testing Activities

Species ESA Status Critical Habitat Recovery Plan

Corals

Boulder Star Coral (Montastraea annularis) s;oggssgzlzlgdangered - - -

Proposed
Reclassification from
Elkhorn Coral (Acropora palmata) Threatened to 73 FR 72210 - -
Endangered
77 FR 73219

Mountainous Star Coral (Montastraea Proposed Endangered
faveolata) 77 FR 73219

Pillar Coral (Dendrogyra cylindrus) sgoggsggzlilr;dangered == == —

Rough Cactus Coral (Mycetophyllia ferox) ;’;olg;sggzlflgdangered - S

Proposed
Reclassification from
Staghorn Coral (Acropora cervicornis) Threatened to 73 FR 72210 - --
Endangered
77 FR 73219

Star Coral (Montastraea franksi) ;’;olg;ssgzlilgdangered - —

Lamark’s Sheet Coral (Agaricia lamarki) s;oggssgzzgreatened - - ——

Elliptical Star Coral (Dichocoenia stokesii) ;’;olr:);ssgz'ligreatened - -- -

4.3 Species and Designated Critical Habitat Not Considered Further in this Opinion

As described in the Approach to the Assessment section of this Opinion, NMFS uses two criteria
to identify those endangered or threatened species or critical habitat that are not likely to be
adversely affected by proposed U.S. Navy Atlantic Fleet training and testing. The first criterion
IS exposure or some reasonable expectation of a co-occurrence between one or more potential
stressor associated with training and testing activities and a particular listed species or designated
critical habitat. If we conclude that a listed species or designated critical habitat is not likely to
be exposed to training and testing activities, we must also conclude that the critical habitat is not
likely to be adversely affected by those activities. The second criterion is the probability of a
response given exposure, which considers susceptibility. For example, a species may be exposed
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to noise from explosions of ordnance, but may be unlikely to be affected by the sound (at sound
pressure levels they are likely to be exposed to). We applied these criteria to the species listed in
Table 28 and Table 29.

4.3.1 Largetooth Sawfish

Taxonomy All sawfishes belong to two Genera (Pristis and Anoxypristis) in the Family Pristidae
of the Order Pristiformes, and are classified as rays (Superorder Batoidea). Sawfishes are
distinguished from other rays by the long snout (rostrum) with teeth on either side. Using
molecular phylogeny (mitochondrial and nuclear gene analysis) paired with morphological
characters, Faria (2007) distinguished seven extant species in the Pristidae. Sawfishes are
classified into three morphological groups based on rostrum characteristics: Largetooth,
smalltooth, and knifetooth (Garman, 1913). Three species are currently classified in the
largetooth ‘‘group,”” namely P. perotteti,P. microdon, and P. pristis, though difficulties
associated with taxonomic identification are known (Faria 2007) (Wiley et al., 2008, Wueringer
et al., 2009).

Pristis perotteti has been referred to by other names throughout its range. For instance, it has
been called P. antiquorum (Bigelow and Schroeder 1953b), P. zephyreus (Beebe and Tee-Van,
1941), P. pristis (McEachran and Fechhelm, 1998), or P.microdon (Chirichigno and Cornejo.
2001) (Garman, 1913; Fowler, 1941; Vakily et al., 2002). Some scientists consider the eastern
Pacific populations to be part of the species P. microdon (Chirichigno and Cornejo. 2001)
(Garman, 1913; Fowler, 1941), while others consider the eastern Pacific populations to be P.
perotteti (Compagno and Cook 1995; Cook et al. 2005) (Jordan and Evermann, 1896; refs. in
Beebe and Tee-Van, 1941; Cambhi et al., 1998). The species are generally classified based upon
location (i.e., P. perotteti occurs in the Atlantic, while P. microdon is in the Indo-Pacific), and
there is some evidence that tooth counts may differ (Wueringer et al., 2009). The conserved
morphology of sawfishes makes identification difficult in some cases; most species are
distinguished by the number of teeth on, and size of, the rostrum, placement of the first dorsal fin
in relation to the pectoral fins, and shape of the lower lobe of the caudal fin. However, Faria
(2007), used both mitochondrial and nuclear genes to investigate the population structure for all
Pristidae. The results from his study indicate that the ‘‘largetooth’” species P. microdon and P.
perotteti are separate species, and that P. microdon occurs in the Pacific, based on their
mitochondrial deoxyribonucleic acid sequencing data and differences in external morphology
(e.g., rostrum length and horizontal length of the eye).

Based on the available taxonomic information on P. perotteti, we have determined the species’
range is the eastern and western Atlantic Ocean. The rostral tooth count per side for P. perotteti
ranges from 14 to 22, and the space between the two most posterior teeth is between 4.5 and 8.5
percent of rostrum standard length (Faria 2007). The origin of the first dorsal fin is forward of
the pelvic fin origin, and the lower lobe of the caudal fin is distinct at all maturity stages. The
largest known specimen was a 275.6 in (700 cm) total length (TL) female captured in northern
Brazilian waters (Almeida 1999). The only other sawfish species that overlaps in range with P.
perotteti is the smalltooth sawfish, P. pectinata. These species are differentiated by the number
of teeth on the rostrum (22 to 29 per side for P. pectinata (Wiley et al., 2008), and 14 to 22 per
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side for P. perotteti(Faria 2007)), and the rostrum length of P. pectinata is shorter in relation to
its body length.

e 1Miles Note: Map represents NMFS, Office of Protected Resources
7 0 1,000 2000 3,000 4,000 approximate range of July 2011

Figure 6. Largetooth Sawfish Historic Range

4.3.1.1 Habitat Use and Migration

Largetooth sawfish are generally restricted to shallow coastal, estuarine, and fresh waters,
although they have been found at depths of up to 400 ft (122 m) in Lake Nicaragua. Largetooth
sawfish are often found in brackish water near river mouths and large bays, preferring partially
enclosed waters, lying in deeper holes and on bottoms of mud or muddy sand (Bigelow and
Schroeder 1953b). This species, like the smalltooth sawfish, is highly mangrove-associated
(Burgess et al. 2009).

Juvenile smalltooth sawfish are commonly found close to shore on muddy or sandy bottoms
(NMFS 2009); however they are commonly observed swimming near the surface in the wild and
in aquaria (Cook et al. 2005). Largetooth sawfish move across salinity gradients freely and
appear to have more physiological tolerance of freshwater than smalltooth sawfish sand
(Bigelow and Schroeder 1953b; Thorson 1974; Thorson 1976b)Dahl, 1971; all as cited in
Thorson, 1982a).

Though their habitats once overlapped in the northern Gulf of Mexico, the largetooth sawfish
historically had a more southerly range than the smalltooth sawfish, with what appears to be a
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more narrow seasonal migration pattern. Mature largetooth sawfish seasonally ventured into
waters as far north as U.S. waters of the Gulf of Mexico.

4.3.1.2 Age and Growth

There have been no formal studies examining the age and growth of the largetooth sawfish,
though Thorson’s (1982) study of the Lake Nicaragua population estimated size at birth to be 30
in (75 cm) and an early juvenile growth rate of 13.8 to 15.7 in (35 to 40 cm)/year. Thorson
(1982) also estimated age of maturity to be 10 years and size at maturity 118 in (300 cm).
Preliminary vertebral growth ring analysis has extrapolated largetooth sawfish (P. microdon)
lifespan to an estimated maximum age of 51 years (Peverell 2006), and we determined this to be
our best available estimate of largetooth sawfish lifespan. Growth rates of captive sawfish in
Colombia averaged 7.7 in (19.6 cm) per year (Bohoroquez, 2001).

4.3.1.3 Reproductive Biology

The reproductive method of sawfishes is most likely lecithotrophic viviparity; ova are internally
fertilized, developing embryos receive nourishment from an external yolk sac, and the pups are
born live after the yolk sac is absorbed. The only known reproductive study of largetooth
sawfish was from Lake Nicaragua in the 1970s (Thorson 1976b). This study found that litter
size ranged from one to 13 pups, with an average of 7.3 pups per cycle. The gestation period
was approximately 5 months, with a biennial reproductive cycle. After gestation, young are born
between October and December (Oetinger, 1978). Thorson (1976b) also found that both ovaries
appeared to be functional, though the left seemed to be larger and carry more ova. Parturition
occurred in October and November and size at birth was between 28.7 and 31.5 in (73 and 80
cm) TL. Thorson (1976b) reported that the smallest gravid female was 120 in (305 c¢cm) TL, and
based on this and other observations, reported the size at maturity is estimated to be around 118
in (300 cm) TL. The life history of largetooth sawfish, like most elasmobranchs, is characterized
by slow growth, late maturity, and low fecundity, which generally contributes to a low intrinsic
rate of population increase.

Simpfendorfer (2000a) estimated that largetooth sawfish in Lake Nicaragua had an intrinsic rate
of increase (r) of 0.05 to 0.07 per year, with a population doubling time (t«) of 10.3 to 13.6 years.
Intrinsic rates of increase below 0.1 are considered low, making species particularly vulnerable
to population decline (Musick et al. 2000). The results indicated that if effective conservation
measures are put in place for the species and its habitats, recovery to levels with little risk of
extinction will take many decades. Since Thorson (1973) hypothesized that many Lake
Nicaragua sawfish may live their whole lives in the lake and Faria (2007) reported that the Lake
Nicaragua sawfish may be a separate stock, the life history parameters estimated by
Simpfendorfer (2000a) may be unique to that subpopulation or stock.

4.3.1.4 Diet and Feeding

No published information is available that quantitatively describes the diet of largetooth sawfish.
Bigelow and Schroeder (1953b) reported that, in general, sawfish subsist on the most abundant
small schooling fishes in the area, such as mullets and small clupeids. There is also some
evidence of largetooth sawfish feeding on crustaceans and other small benthic organisms
(Bigelow and Schroeder 1953b). In these cases, the rostrum may be used to stir up the bottom
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sediments to locate prey, and in the case of fish predation, the rostrum may be used to stun or
wound the fish in a slashing movement (Bigelow and Schroeder 1953b).

4.3.1.5 Predation

While there is potential for competition between P. perotteti and P. pectinata due to their
overlap in range and habitat types, there is no data to support this, and differences in patterns of
habitat use and salinity tolerance may adequately partition the niches of these species. Thorson
(1970) speculated that the Lake Nicaragua population may have also competed with the bull
shark, Carcharhinus leucas, as both were quite prevalent (Thorson, 1970); however, both species
have since declined to the point of near extirpation. A Pristis species has been documented
within the stomach of a bottlenose dolphin near Bermuda (Bigelow and Schroeder 1953b), in the
stomach of a bull shark (C. leucas) in Australia (Thorburn et al.,2004), and a juvenile smalltooth
sawfish was captured with fresh bite marks from what appears to be a bull shark (Tonya Wiley,
pers. comm., 2009). The International Union for Conservation of Nature (IUCN) Red List for
the largetooth sawfish also states that crocodiles prey on the species (Charvet-Almeida et al.,
2007).

4.3.1.6 Distribution and Abundance

Historically, P. perotteti are thought to inhabit warm temperate to tropical marine waters in the
eastern and western Atlantic and Caribbean. In the western Atlantic, P. perotteti occurred from
the Caribbean and Gulf of Mexico south through Brazil, and in the United States, largetooth
sawfish were reported in the Gulf of Mexico, mainly along the Texas coast and east into Florida
waters (Burgess et al. 2009) (Burgess and Curtis, 2003). Burgess et al. (2009) also state that,
based on the evidence, the species rarely occurred in Florida waters and that nearly all records of
largetooth sawfish encountered in U.S. waters were limited to the Texas coast. In the eastern
Atlantic, P. perotteti historically occurred from Spain through Angola.

Currently, P. perotteti are thought to primarily occur in freshwater habitats in Central (includes
Mexico) and South America and West Africa. In Atlantic drainages, largetooth sawfish have
been found in freshwater at least 833 miles (1,340 km) from the ocean in the Amazon River
system (Manacapuru, Brazil), as well as in Lake Nicaragua and the San Juan River; the Rio
Coco, on the border of Nicaragua and Honduras; Rio Patuca, Honduras; Lago de Izabal, Rio
Motagua, and Rio Dulce, Guatemala; the Belize River, Belize; Mexican streams that flow into
the Gulf of Mexico; Las Lagunas Del Tortuguero, Rio Parismina, Rio Pacuare, and Rio Matina,
Costa Rica; Rio San Juan and the Magdalena River, Colombia; the Falm River in Mali and
Senegal; the Saloum River, Senegal; coastal rivers in Gambia; and the Geba River, Guinea-
Bissau (Compagno and Cook 1995; Cook et al. 2005; Thorson 1974; Thorson 1982) (Castro-
Aguirre, 1978 as cited in Thorson, 1982b).

4.3.1.7 The United States

Although the first confirmed record of a U.S. largetooth sawfish was from ‘the Gulf of Mexico”’
in 1878 (Burgess et al. 2009), they were likely present prior to this time period. Sawfish
encounters were reported in the entire Gulf of Mexico in early popular literature of the late 1800s
but the similarities between the smalltooth and largetooth sawfishes limited the ability of non-
specialists to discriminate between the two species. Because of this, there is no conclusive data
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available for largetooth sawfish abundance before fishing and other anthropogenic pressures
began to affect their distribution. Recreational fishers in Texas began targeting prize fishes,
including large elasmobranchs such as sawfishes, in the 1930s. Photographs taken of these
catches were favored in the print media, allowing Burgess et al. (2009), to identify 33 largetooth
sawfish in Texas.

Though reported in the United States, it appears that P. perotteti was never as abundant as P.
pectinata, with approximately 39 confirmed records (33 in Texas) from 1910 through 1961, and
no confirmed sightings in the years since (Burgess et al. 2009). A 1963 newspaper article
reporting a shrimp trawler off the coast of Texas taking a ‘‘broadbill sawfish’” may refer to a
largetooth sawfish (Burgess et al. 2009). One specimen was reported between 1916 and 1919 in
Louisiana. The capture location and identification as a largetooth sawfish species ‘‘presumably
from Alabama’’ was catalogued at the University of Alabama but could not be verified (Burgess
et al. 2009).

Four individuals from Florida were noted between 1910 and 1960 (Burgess et al. 2009). Two of
the reports in Florida were identified by elasmobranch researcher Stewart Springer by rostral
tooth counts: One from Key West (1941) and another from Port Salerno (Baughman, 1943)
(Bigelow and Schroeder 1953b). Port Salerno is on the east coast of Florida, making this capture
the only reported largetooth sawfish outside of the Gulf of Mexico in the United States. Another
specimen from south Florida was collected by the American Museum of Natural History in 1910.
The final record for P. perotteti in Florida was recorded in the Springer and Woodburn (1960)
study of Tampa Bay fishes. The dried specimen was on display at the Sea-Orama in the City of
Clearwater Beach, but the identification was not verified, and the size of the specimen (Burgess
et al. 2009) was much smaller than any other individual captured in U.S. waters. With this
exception, all largetooth sawfish captured in the U.S. were 14 feet (4.3 m) in length or larger.

In Texas, largetooth sawfish were primarily found in three regions: Padre Island-Laguna Madre,
Corpus Christi-Port Aransas, and Galveston-Freeport (Burgess et al. 2009). Most were caught
from 1929 through 1957, though some records may have been duplicated (Baughman, 1943).
Ten largetooth sawfish were encountered in the Corpus Christi-Port Aransas region, from 1917
to 1961, though again duplication of records is possible. The highest number of records is from
the northeast Texas coast (Galveston) and the lowest number from near the Texas-Mexico border
(Padre Island), corresponding to the historical freshwater inflow patterns of the region (Longley,
1994). That is, sighting frequency is positively correlated with higher freshwater flow discharge.
While it is likely that the freshwater affinity of this species, especially in comparison to the
smalltooth sawfish, attracted the largetooth sawfish to these high outflow areas, these numbers
may also be an artifact of higher fishing effort or likelihood of reporting in that area.

Burgess et al. (2009) report captures of largetooth sawfish in Texas were primarily in shallow
inshore waters and the majority (65 percent) of those captures noted were taken from fisheries
using rod and reel gears. Additionally, shrimp nets (reported as shrimp seines, shrimp net, and
shrimp trawls) are the gear type associated with approximately 25 percent of all captures. Where
size data could be determined, all largetooth sawfish caught in Texas were greater than 16 ft
(4.88 m) TL. Burgess et al. (2009) report all largetooth sawfish found in U.S. waters were large

97



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

(>14 ft (4.3 m)) and were primarily encountered during periods of warm water (May through
October), suggesting that adults of this species mainly utilized Texas waters in the summer (but
data on month of capture only exist for 10 records). The last confirmed record of P. perotteti in
U.S. waters was from Port Aransas, Texas on 24 June 1961. The last records for other Gulf of
Mexico states include Florida in 1941 and Louisiana in 1917. No records of largetooth sawfish
were found from Mississippi, and, as stated previously, the one Alabama specimen could not be
verified.

4.3.1.8 Summary and Abundance

The range of the largetooth sawfish has contracted significantly on both sides of the Atlantic.
Although no time-series abundance data exists to quantify the extent of the decline of the species
throughout its range, we believe that with the substantial number of commercial and recreational
fisheries fishing along our U.S. coast, the uniqueness of the species morphology, and because
media and internet sites are easily accessible to the public, largetooth sawfish encounters would
be noteworthy and reported. Additionally, outreach efforts along the Gulf of Mexico coast in the
U.S. for the smalltooth sawfish, which includes printed brochures and signage in local bait shops,
marinas, and boat ramps on where and how to report sawfish encounters, should have increased
the likelihood of reporting a largetooth sawfish encounter. Access to media and internet sites for
reporting largetooth encounters outside the U.S. is most likely less common in some of the
remote areas along the coasts of Central America, the Amazonian region of Brazil, and West
Africa. Nevertheless, the apparent decrease of sightings over time suggests that the species has
undergone severe declines in abundance throughout its range. Moreover, the decline in museum
records, negative scientific survey results in the U.S. and Lake Nicaragua, and anecdotal reports
from fisher people suggest the trend for the species is declining (Burgess et al. 2009).

4.3.1.9 Conclusion

The U.S. Navy determined that stressors resulting from sonar and other active acoustic sources,
explosives, swimmer defense airguns, weapons firing/launch/impact noise, aircraft noise, vessel
noise, electromagnetic devices, vessels and in-water devices, and military expended materials
may affect, but are not likely to adversely affect largetooth sawfish as the activities would not
impose fitness consequences on an individual that could result in “take” due to very low
potential for co-ocurrence of individuals and specific stressors. All other stressors were
determined to have “no effect” on largetooth sawfish since exposure or response to these
potential stressors would not be expected.”

We conclude that the training exercises and testing activities the U.S. Navy proposes to conduct
in the AFTT Study Area on an annual basis and cumulatively over five years from November
2013 through November 2018, or ongoing for the reasonably foreseeable future, are not likely to
adversely affect the largetooth sawfish due to lack of potential for exposure to stressors
associated with training and testing. As a result, we will not consider this species in greater
detail in the remainder of this Opinion.
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4.3.2 Atlantic Salmon-Gulf of Maine DPS

4.3.2.1 Description of the species

Gulf of Maine (GOM) DPS Atlantic salmon occur along the Atlantic coast from the
Androscoggin River (Maine) in the south to the St. Croix River on the U.S.-Canadian border.
The lower Penobscot River has three primary tributaries that contain Atlantic salmon: Cove
Brook, Kenduskeag Stream, and Kennebec and Ducktrap rivers. The estimated population of
Atlantic salmon in the lower Penobscot River and its tributaries is less than 20 adult Atlantic
salmon. Atlantic salmon are also listed in the Denny’s River, East Machias River, Machias
River, Pleasant River, Narraguagus River, and Sheepscot River.

4.3.2.2 Distribution

The Atlantic salmon is an anadromous fish species that is native to the basin of the North
Atlantic Ocean from the Arctic Circle to Portugal in the eastern Atlantic Ocean, from Iceland and
southern Greenland, and from the Ungava region of northern Quebec south to the Connecticut
River (Scott and Crossman 1973). In the U.S., Atlantic salmon historically ranged from Maine
south to Long Island Sound. However, the central New England and Long Island Sound DPSs
have been extirpated (65 FR 69459).

4.3.2.3 Habitat

The salmon’s preferred spawning habitat is coarse gravel or rubble substrate (up to 3.5 inches in
diameter) with adequate water circulation to keep the buried eggs well oxygenated (Peterson
1978). Water depth at spawning sites is typically between one and 2 feet deep, and water
velocity averages 2 feet per second (Beland 1984). Spawning sites, or redds, average 8 feet long
and 4.5 feet wide and are often located at the downstream end of riffles where water percolates
through the gravel or where upwellings of groundwater occur (Moir et al. 1998). The annual egg
production is approximately 240 eggs per 1,075 feet? of fluvial habitat (Chaput et al. 1998).

4.3.2.4 Movement, Growth, and Reproduction

Adult Atlantic salmon ascend the rivers of New England beginning in the spring and continuing
into the fall, with peak numbers occurring in June. Although spawning does not occur until late
fall, the majority of Atlantic salmon in Maine enter freshwater between May and mid-July (Aerts
et al. 2013; Venn-Watson et al. 2010). Salmon that return in early spring spend nearly 5 months
in the river before spawning, often seeking cool water refuge (e.g., deep pools, springs, and
mouths of smaller tributaries) during the summer months. Once an adult salmon enters a river,
rising river temperatures and water flows stimulate upstream migration. Approximately 80% of
salmon return to their home river after two years at sea, measuring approximately 2.5 feet long
and weighing approximately 10 pounds (USFWS 2005b). A minority (10 to 20%) of Maine
salmon return as smaller fish, or grilse, after only one winter at sea and still fewer return after
three years at sea. A spawning run of salmon with representation of several age groups ensures
some level of genetic exchange among generations. Once in freshwater, adult salmon cease
feeding during their up-river migration. Spawning occurs in late October through November.
Spawning sites are positioned within flowing water, particularly where upwelling of groundwater
occurs, allowing for percolation of water through the gravel (Venn-Watson et al. 2013). These
sites are most often positioned at the head of a riffle (Aerts et al. 2013); the tail of a pool; or the
upstream edge of a gravel bar where water depth is decreasing, water velocity is increasing
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(Kajan and Saarinen 2013; McLaughlin and Knight 1987), and hydraulic head allows for
permeation of water through the redd (a gravel depression where eggs are deposited).

A single female may create several redds before depositing all of her eggs. Female anadromous
Atlantic salmon produce a total of 1,500-1,800 eggs per kilogram of body weight, yielding an
average of 7,500 eggs per two sea-winter (SW) female (an adult female that has spent two
winters at sea before returning to spawn) (Barnes 1992).

After spawning, most Atlantic salmon move immediately downstream to backwater habitats near
the head of tide (Cunjak et al. 1998) (Dvoretsky and Dvoretsky 2013). Upon returning to salt
water, the spawned salmon or kelt resume feeding. If the salmon survives another one or two
years at sea, it will return to its home river as a repeat spawner. From 1967 to 2003,
approximately 3% of the wild and naturally reared adults that returned to rivers where adult
returns are monitored--mainly the Penobscot River--were repeat spawners (Hardack 2013).
Hatchery fish also return to the rivers into which they are stocked (Gorsky et al. 2009).

In late March or April, the eggs hatch into alevins. Alevins remain in the redd for about six
weeks and are nourished by their yolk sac. Alevins emerge from the gravel about mid-May,
generally at night, and begin actively feeding (Redfern et al. 2013). Survival from the egg to fry
stage in Maine is estimated to range from 15-35% (Robertson et al. 2013). Survival rates of eggs
and larvae are a function of stream gradient, overwinter temperatures, interstitial flow, predation,
disease, and competition (Day et al. 2013). Once larval fry emerge from the gravel and begin
active feeding they are referred to as fry. The majority of fry (>95%) emerge from redds at night
(Castellini 2012). The survival rate of fry is affected by stream gradient, overwintering
temperatures and water flows, and the level of predation and competition (Bley and Moring
1988).

Within days, the free-swimming fry enter the parr stage, moving downstream to areas with
adequate cover (rocks, vegetation, overhanging banks, and woody debris), water depths ranging
from approximately four to 24 inches, velocities between 1foot and 3 feet per second, and
temperatures near 61°F (Beland 1984). When they finally reach their desired habitats, parr will
actively defend territories that vary in size depending on the amount of food available and the
density of other parr in the area (Armstrong et al. 1999; McCormick et al. 1998; Symons 1971).
Some male parr become sexually mature and can successfully spawn with sea-run adult females.
Water temperature, appetite, parr density, photoperiod, the level of competition and predation,
and food supply may all influence the growth rate of parr (Elliot 1991; Fausch 1988; Hearn
1987; Lundqvist 1980; Metcalfe et al. 1988; Nicieza and Metcalfe 1997; Randall 1982). Maine
Atlantic salmon parr densities are typically between three and nine parr per 1,075 feet?, with
years up to 16 parr per 1,075 feet? not uncommon (Beland 1996). There is no evidence of
density-dependent limitations at densities of 13 parr per 1,075 feet® (Whalen et al. 2000). Parr
feed on larvae of mayflies, stoneflies, caddisflies, chironomids, blackflies, annelids, and
mollusks, as well as numerous terrestrial insects that fall into the river (Scott and Crossman
1973).
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In a parr’s second or third spring, when it has grown 5 to 6 inches long, physiological,
morphological, and behavioral changes occur (Schaffer and Elson 1975). This process, called
smoltification, prepares parr for the dramatic change in osmoregulatory needs that comes with
the transition from a freshwater to a saltwater habitat (Hoar 1976; McCormick et al. 1998;
McLeese et al. 1994). In southern latitudes, including New England, most parr smolt after one
year, but in cooler areas, they may take two to four years in freshwater before smolting
((McCormick et al. 1998). Most smolts in New England rivers enter the sea during May and
June to begin their ocean migration. Maine rivers produce approximately three smolts per 1,075
feet’ of habitat.

Atlantic salmon of U.S. origin are highly migratory, undertaking long marine migrations from
the mouths of U.S. rivers into the northwest Atlantic Ocean, where they are distributed
seasonally over much of the region (Reddin 1985). The marine phase starts with smoltification
and subsequent migration through the natal river and estuary. Upon completion of the
physiological transition to saltwater, the post-smolt stage grows rapidly and has been
documented moving in small, loosely aggregated schools near the surface (Dutil and Coutu
1988). After entering the nearshore waters of Canada, the post-smolts become part of a mixture
of stocks of Atlantic salmon from various North American streams. Post-smolts appear to feed
opportunistically on macroinvertebrates, amphipods, euphausiids, and fish (Andreassen et al.
2001; Hansen and Pethon 1985; Hansen and Quinn 1998). Once they mature to adult salmon,
they travel individually and primarily eat capelin, herring, and sand lance (Hansen and Pethon
1985; Hansen and Quinn 1998; Reddin 1985).

4.3.2.5 Status and Trends

The GOM DPS of anadromous Atlantic salmon was listed by the USFWS and NMFS as an
endangered species on November 17, 2000 (65 FR 69495). The GOM DPS encompasses all
naturally reproducing remnant populations of Atlantic salmon downstream of the former
Edwards Dam site on the Kennebec River northward to the mouth of the St. Croix River. To
date, Atlantic salmon are listed in the Denny’s, East Maccias, Machias, Pleasant, Narraguagus,
Ducktrap, and Sheepscot Rivers, Kenduskeag Stream, and Cove Brook. Naturally reproducing
Atlantic salmon in the Penobscot River and its tributaries downstream of the former Bangor Dam
are listed as endangered. The USFWS’s GOM DPS river-specific hatchery-reared fish are also
included as part of the listed entity (73 FR 51415).

Anadromous Atlantic salmon were native to nearly every major coastal river north of the Hudson
River, New York (USFWS 2005b). The annual historic Atlantic salmon adult population
returning to U.S. rivers has been estimated to be between 300,000 and 500,000 (Beland 1984;
Stolte 1981). The largest historical salmon runs in New England were likely in the Connecticut,
Merrimack, Androscoggin, Kennebec, and Penobscot Rivers.

By the early 1800s, Atlantic salmon runs in New England had been severely depleted, reducing
the distribution in the southern half of its range. Restoration efforts were initiated in the mid-
1800s, but there was little success (Stolte 1981). There was a brief period of success in the late
19™ century when limited runs were reestablished in the Merrimack and Connecticut Rivers by
artificial propagation, but these runs were extirpated by the end of the century. By the end of the
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19" century, three of the five largest salmon populations in New England (Connecticut,
Merrimack, and Androscoggin Rivers) had been eliminated.

Abundance of adult Atlantic salmon is estimated using traps at a fishway, or through redd (nest)
counts. Total trap counts, which include wild and hatchery fish, and total number of redds
counted in GOM DPS between 1997 and 2004 are depicted in Figure 7. Such counts typically
underestimate the actual returns of Atlantic salmon, but can give an idea of trends over time for
index reaches and watershed. Juvenile smolt production is another measure of population trends,
growth rate, and densities.
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Figure 7. Adult returns to the GOM DPS 1967-2007.

Recently, Fay et al. (2006) used Population Viability Analysis (PVA) techniques to determine
the conservation status of Atlantic salmon in the GOM DPS. Composite spawner data used to
populate the model included adult return and rod kill estimates from the Penobscot River, adult
spawner and rod kill estimates for the Narraguagus River, and adult spawner estimates for the
GOM DPS. Using two time series, 1984 to 2004 and 1991 to 2004, Fay et al. (2006) calculated
the negative population growth rates (for 1980-2004, lambda = 0.9690, variance = 0.0261; for
1991-2004, lambda = 0.9471, variance = 0.0142). From this, the estimated risk of extinction
(defined herein as the number of spawners that falls below 100 individuals) within 100 years is
61% and 75% (or 28% and 45% in 40 years), for each respective data set.
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4.3.2.6 Natural Threats

Geographic features, such as waterfalls, pose natural barriers to salmon migration to spawning
habitat. A variety of diseases affect Atlantic salmon, but are exacerbated by the presence of
farming pens near river mouths. Atlantic salmon are prey for a variety of predators, including
seals, porpoises, dolphins, otters, minks, birds, sharks, and a variety of other fishes at various
salmon life stages.

4.3.2.7 Anthropogenic Threats

Humans pose numerous threats to Atlantic salmon survival and recovery (see USFWS 2005b for
a review). Water quality in both marine, estuarine, and aquatic habitats suffers from both point
and non-point source pollution, both biological (bacteria) and chemical. Riverine environments
are becoming acidified, which can cause physiological stress in adults and altered developmental
biology in eggs or hatchlings. In association with acidification, aluminum toxicity can lead to
osmoregulation failure. This is because Atlantic salmon are highly sensitive to pH changes and
many runs of Atlantic salmon in Sweden, Norway, and Canada have been severely depleted or
extirpated due to acidity changes in river systems resulting from industrial activity (Sandgy and
Langaker 2001; Watt 1981; Watt et al. 1983; Watt et al. 2000). Pesticide use and its immigration
into Maine waterways is also of concern. For example, atrazine can significantly impair water
balance in salmon even at low concentrations, resulting in a reduced ability for salmon to move
between fresh and salt water (Jagoe and Haines 1990; Staurnes et al. 1993; WWF 2001). At
levels that presently occur in stream environments, male salmon also experience impaired
olfactory reception in being able to detect female pheromones (Waring and Moore 1998). Thus,
male reproduction activity is not cued to that of females and has the potential to severely reduce
recruitment. Nonylphenols are also severely detrimental to juvenile salmon. These chemicals
also reduce the ability of smolts to transition between fresh and salt water, leading to mortality,
as well as imitate female hormones leading to eggs that do not hatch (Fairchild et al. 1999; WWF
2001). Sedimentation due to erosion and development in and around aquatic waterways can
degrade salmon habitat and the habitat of their invertebrate prey. Excessive nutrient load, as in
marine systems, can lead to a bloom of plant growth and subsequent death, which reduces
oxygen levels to anoxic conditions. This can lead to extensive habitat loss and salmon mortality.

Although changes overtly seem minor, increases in Maine’s river temperatures can have broad
impacts on salmon recovery, including changes in fish physiology, prey abundance and
distribution, loss of spawning activity, and other effects (Holbrook et al. 2009; USFWS 2005b).
As in Pacific salmon species, Atlantic salmon decline originated largely from manmade barriers
across rivers preventing movement to and from spawning and marine habitats. Although many
of these barriers have since been modified or removed, modern construction (bridges, culverts,
etc.) that do not consider Atlantic salmon needs can hinder recovery efforts (Holbrook et al.
2009). When water temperatures exceed 22° C during spawning runs, Atlantic salmon tend to
have poorer success in passing obstacles than (Holbrook et al. 2009).

Atlantic salmon fisheries have been discontinued in the U.S., Canada, and Greenland. A high
threat is posed by farm-raised salmon due to the potential for these fish to escape (instances of
thousands of fish escaping are known) and interbreed with wild salmon, thereby affecting the

genetics of Atlantic salmon as a species. Recent evidence shows that supportive breeding
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programs, where wild Atlantic salmon are captured and bred in captivity and young are released
early in life, produce fish that are genetically, morphologically, and behaviorally different from

truly wild progeny (Blanchet et al. 2008). The presence of disease and parasites in farm-raised

salmon pens can also have a deleterious effect on wild Atlantic salmon.

Climate change has the potential to be a strong negative influence on Atlantic salmon.
Remaining occupied habitat is at the southern edge of the ESU’s range. To survive, populations
have adapted to distinct physical and environmental conditions here (Saunders 1981). Climate
models predict significant, extended warming (IPCC 2001b). Although periods of North
Atlantic warming and cooling have occurred, changes have not been uniform as global warming
is, changing sea temperatures, wind currents, fresh water input, and mixing of the ocean’s
surface layer. Small thermal changes can critically affect biological functions, such as protein
metabolism, response to aquatic contaminants, reproductive performance, smolt development,
and species distribution limits (Keleher and Rahel 1996; McCormick et al. 1997; Reid et al.
1997; Somero and Hofmann 1997; Van der Kraak and Pankhurst 1997; Welch et al. 1998).
Atlantic salmon smolt growth is known to change with temperature, with a temperature increase
from 57° to 64°F resulting in a greater than 10% decrease in growth rate (Handeland et al. 2008).

It should be noted that positive effects may also be realized by climate change and specifically
warmer water temperature. Increased opportunities for growth in spring and summer could
increase the percentage of fish that enter the upper size distribution of a population and smolt the
following spring (Thorpe 1977; Thorpe 1994; Thorpe et al. 1980). In addition, warmer rearing
temperatures during the late winter and spring have been shown to advance the timing of the
parr-smolt transformation in Atlantic salmon (Solbakken et al. 1994). There is, however, an
optimal temperature range and a limit for growth after which salmon parr will stop feeding due
to thermal stress. During this time, protein degradation and weight loss will increase with rising
water temperature (McCarthy and Houlihan 1997). The NRC (2004) concluded that some
degree of climate warming or change in hydrologic regime could be tolerated if other problems
affecting Atlantic salmon are reduced.

4.3.2.8 Atlantic Salmon- Gulf of Maine DPS, Critical Habitat

On 19 June 2009, 45 specific areas occupied by Atlantic salmon at the time of listing
(approximately 19,571 km of perennial river, stream, and estuary habitat and 799 square
kilometers of lake habitat within the range of the GOM DPS) were established for Atlantic
salmon critical habitat (74 FR 29300). Navy facilities including the Bath Ironworks ship
building facility were excluded from this designation.
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Atlantic Salmon Critical Habitat
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Figure 8. Atlantic Salmon —Gulf of Maine DPS Critical Habitat

The Primary Constituent Elements (PCESs) for this critical habitat include:
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Deep, oxygenated pools and cover (e.g., boulders, woody debris, vegetation, etc.), near
freshwater spawning sites, necessary to support adult migrants during the summer while
they await spawning in the fall.

Freshwater spawning sites that contain clean, permeable gravel and cobble substrate with
oxygenated water and cool water temperatures to support spawning activity, egg
incubation, and larval development as well as support emergence, territorial development
and feeding activities of Atlantic salmon fry.

Freshwater rearing sites with space to accommodate growth and survival of Atlantic
salmon parr.

Freshwater rearing sites with a combination of river, stream, and lake habitats that
accommodate parr’s ability to occupy many niches and maximize parr production.

Freshwater rearing sites with cool, oxygenated (6 mg/L) water and diverse food resources
(mayflies, stoneflies, chironomids, caddisflies, blackflies, aquatic annelids, and mollusks,
as well as numerous terrestrial invertebrates, alewives, dace, or minnows) to support
growth and survival of Atlantic salmon parr.
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o Freshwater and estuary migratory sites free from physical and biological barriers that
delay or prevent access of adult salmon seeking spawning grounds needed to support
recovered populations or prevent emigration of smolts to the marine environment.

e Freshwater and estuary migration sites with pool, lake, and instream habitat that provide
cool, oxygenated water and cover items (e.g., boulders, woody debris, and vegetation) to
serve as temporary holding and resting areas during upstream migration of adult salmon.

e Freshwater and estuary migration sites with abundant, diverse native fish communities to
serve as a protective buffer against predation.

e Freshwater and estuary migration sites with sufficiently cool water temperatures and
water flows that coincide with diurnal cues to stimulate smolt migration.

e Freshwater migration sites with water chemistry (particularly pH) needed to support sea
water adaptation of smolts.

These PCEs have undergone significant degradation over in the recent past. Acidification is one
of the greatest threats to salmon and their habitat. Ongoing concerns exist over the role global
warming may play in salmon survival, as increases in temperature can affect salmon
development and survival. Also, contaminants from runoff and discharges into freshwater
streams and lakes have raised concern on bioaccumulation in the food chain and into top level
predators, such as Atlantic salmon.

4.3.2.9 Conclusion

The U.S. Navy determined that stressors resulting from sonar and other active acoustic sources,
explosives, swimmer defense airguns, weapons firing/launch/impact noise, aircraft noise, vessel
noise, vessels and in-water devices, and military expended materials may affect, but are not
likely to adversely affect Atlantic salmon by imposing fitness consequences on an individual that
could result in “take.” All other stressors were determined to have “no effect” on Atlantic salmon
since exposure or response to these potential stressors would not be expected.

We conclude that co-occurrence between potential stressors associated with training and testing
activities and Atlantic salmon is possible for active sonar and other acoustic sources, explosives
and other impulsive sources, vessels and in-water devices, military expended materials, fiber
optic cables and guidance wires, parachutes, munitions and other military expended materials;
however, we do not anticipate exposures. Because of their coastal distribution, Atlantic salmon
are not likely to be exposed to stressor associated with the training activities the U.S. Navy
conducts on the Northeast Operating Areas or the Virginia Capes, Cherry Point, or Jacksonville
Range Complex. Additionally, Atlantic salmon are unable to detect the sound produced by mid-
or high-frequency sonar and other active acoustic sources. Low-frequency active sonar and other
active acoustic sources are not typically operated in the Northeast Range Complexes or in coastal
or nearshore waters. If low frequency sources are used in the Northeast Range Complexes, then
adult Atlantic salmon in the open ocean could be exposed to sound within their hearing range
within these areas. However, the probability of co-occurrence between the activity and species is
very low. Therefore acoustic impacts from these sources are not expected.
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The primary exposure to vessel and aircraft noise would occur around the Navy ranges, ports,
and air bases. Vessel and aircraft overflight noise have the potential to expose Atlantic salmon to
sound and general disturbance, potentially resulting in short-term behavioral responses. Atlantic
salmon are more susceptible to encounters with these sounds since they typically travel in
schools within the top 10 ft. (3 m) of the water column (Hedger et al. 2009). However, the
likelihood of co-ocurrence of these stressors and species during training and testing events is
low.

While the entire Kennebec River system surrounding the shipyard is considered critical habitat
for the species as a result of its use as a spawning and nursery area, the shipyard in Bath, Maine
has been excluded for national security reasons. The designated primary constituent elements
(sites for spawning and incubation, sites for juvenile rearing, and sites for migration) for Atlantic
salmon critical habitat do not occur within the Study Area and therefore, the proposed training
activities would not affect the critical habitat. Therefore, Atlantic salmon and designated critical
habitat are not carried forward in our analysis in this Opinion.

4.3.3 Shortnose Sturgeon

Shortnose sturgeon occur along the Atlantic Coast of North America, from the St. John River in
Canada, south to the St. John’s River in Florida. NMFS’ recovery plan (1998d) recognized 19
wild populations based on their strong fidelity to their natal streams, and several captive
populations (from a Savannah River broodstock) that are maintained for educational and research
purposes (NMFS 1998d) (Table 11). Although these populations are geographically isolated,
genetic analyses suggest that individual shortnose sturgeon move between some of these
populations each generation (Quattro 2002; Wirgin et al. 2005b).

4.3.3.1 Distribution

Shortnose sturgeon occur along the Atlantic Coast of North America, from the St. John River in
Canada to the St. John’s River in Florida. At the northern end of the species’ distribution, the
highest rate of gene flow (which suggests migration) occurs between the Ponobscot and
Androscoggin Rivers. At the southern end of the species’ distribution, populations south of the
Pee Dee River appear to exchange between one and 10 individuals per generation, with the
highest rates of exchange between the Ogeechee and Altamaha Rivers (Wirgin et al. 2005b).
Wirgin et al. (2005) concluded that rivers separated by more than 250 miles were connected by
very little migration while rivers separated by no more than 12 miles (such as the rivers flowing
into coastal South Carolina) would experience high migration rates. Coincidentally, at the
geographic center of the shortnose sturgeon range, there is a 250 mile stretch of river with no
known populations occurring from the Delaware River, New Jersey to Cape Fear River, North
Carolina (Kynard 1997a). However, shortnose sturgeon are known to occur in the Chesapeake
Bay, and may be transients from the Delaware River via the Chesapeake (Skjeveland et al. 2000;
Welsh et al. 2002a) or remnants of a population in the Potomac River (Kynard et al. 2009).

Rogers and Weber (1995a), Kahnle et al. (1998a), and Collins et al. (2000b) concluded that
shortnose sturgeon are extinct from the St. Johns River in Florida and the St. Marys River along
the Florida and Georgia border. In 2002, a shortnose sturgeon was captured in the St. Johns
River, Florida, suggesting either immigration or a small remnant population (FFWCC 2007d).
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Rogers and Weber (1995a) also concluded that shortnose sturgeon have become extinct in
Georgia’s Satilla River.

Table 30. Shortnose sturgeon populations and their estimated abundances.

. @ Data Abundance Population
Population (Location) Series Estimate (C.1.)° Segment Reference
Saint John River (Canada) 19731977 18,000 (+/-30%) Adults ?2%%55"5;’” () SRRIEtie
Kennebecasis River (Canada) 1998-2005 2,068 (801-11,277)
Kennebecasis River 2005 4,836 (+/-69) Li et al. (2007)
Penobscot River (ME) 2006-2007 1,049 (673-6,939) UME 2008
2008 1739 (846-3653) Summer P. Dionne, pers. comm..
667 (451-1013) Fall P. Dionne, pers. comm..
Kennebec River (ME) 1977-1981 7,222 (5,046-10,765)  Adult Squiers et al. (1982)
2003 9,488 (6,942-13,358)  Adults Squiers (2003)
Merrimack River (MA) 1987-1991 32 (20-79) Adults Y] & NISAET, Ol
NMES unpubl.
Connecticut River (MA, CT)  1989-2002  1,042-1,580°¢ Adults Savoy (2004)
Upper Connecticut River® 1976-1977 516 (317-898) Total L%ugbset;; (EE0]E NISIEE
i Total Taubert (1980); NMFS
1977-1978 370 (235-623) (1998b)
i ) Total Taubert (1980); NMFS
1976-1978 714 (280-2,856) (1998b)
1976-1978 297 (267-618) Vit (Tl%“gb;g; (0] Wlme
Adults Kynard & Kieffer, unpubl.;
1994 328 (188-1,264) NMFS unpubl.
) ) Spawning Kynard & Kieffer, unpubl.;
1994-2001 143 (14-360) Adults NMFS unpubl.
; are ) _ Savoy and Shake (1992);
Lower Connecticut River 1988-1993 895 (799-1,018) Adult NMFS (1998b)
Hudson River (NY) 1980 30,311 Total ag‘gb()mg); MR
61,057 (52,898- .
1994-1997 72191) Total Bain et al. (2007)
Delaware River (NJ, DE, PA) 1981-1984 ié,;g%{lO,ZBB— Partial Hastings et al. (1987)
14,080 (10,079- . .
1981-1984 20.378) Partial Hastings et al. (1987)
i 12,047 (10,757~ Brundage and O'Herron
Sl 13,589) (2003)
Chesapeake Bay (MD, VA)
Cape Fear River (NC)
Winyah Bay (NC, SC)
Santee River (SC)
Cooper River (SC) 1996-1998 300 Adults Cooke et al. (2004)
ACE Basin (SC)
. B Post, SCDNR 2003;
Savannah River (SC, GA) 1,000 - 3,000 Adults NMES unpubl.
Ogeechee River (GA) 1993 266 (236 — 300) Weber (1996)Weber 1998;
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Rogers and Weber (1995b)

1993 361 (326 — 400) Total 1994, NMFS (1998b)
Fleming et al. (2003);
1999-2004 147 (104-249) NMFS%npubI.( )
Altamaha River (GA) 1988 2,862 (1,069 - 4,226) Total NMFS (1998b)
1990 798 (645 - 1,045) Total NMFS (1998b)
1993 468 (316 — 903) Total NMFS (1998b)
6,320 (4,387-9,249) Total DeVries (2006)
Satilla River (GA)
Saint Mary's River (FL)
Saint Johns River (FL) FFWCC (2007c)

*The original 19 populations identified by NMFS in the 1998 recovery plan are left aligned in this column.
Estimates for a tributary or river segment are indented.

PPopulation estimates are established using different techniques and should be viewed with caution. In some
cases, sampling biases may have violated the assumptions of the procedures used or resulted in inadequate
representation of a population segment. Some estimates (e.g., those without confidence intervals or are
depicted by ranges only) are the “best professional judgment” of researchers based on their sampling effort
and success.

‘Range represents total population estimates using four different techniques. All techniques suggest the
population increased during the sampling period (see Savoy (2004) for more details).

dAbove Holyoke Dam.

*Below Holyoke Dam.

4.3.3.2 Status and trends

Shortnose sturgeon were listed as endangered on 11 March 1967, under the Endangered Species
Preservation Act (32 FR 4001) and remained on the endangered species list with enactment of
the ESA of 1973, as amended. Although the original listing notice did not cite reasons for listing
the species, a 1973 Resource Publication issued by the U.S. Department of Interior (USDOI),
stated that shortnose sturgeon were “in peril ... gone in most of the rivers of its former range
[but] probably not as yet extinct" (USDOI 1973). Pollution and overfishing, including bycatch
in the shad fishery, were listed as principal reasons for the species' decline. Shortnose sturgeon
are listed as an endangered species throughout all of its range.

Northern shortnose sturgeon population abundances are generally larger than southern
populations (Kynard 1997b). Updated population estimates also suggest that three of the largest
populations (Kennebec, Hudson, and Delaware River) may be increasing or stable, although data
is limited. The New York (Hudson River) shortnose sturgeon population is the largest extant
population of this species and based on available data exhibits appears to have increased (NMFS
1998d) (Bain et al. 2000). The most recent population estimate indicates this population consists
of about 61,000-shortnose sturgeon (95 percent confidence interval [CI] was between 52,898 and
72,191 fish (Bain et al. 2000)). A comparison of the Bain estimate to the 1979/1980 population
estimate of spawning adults by Dovel et al. (1992); about 13,000 fish) led Bain et al. (2000) to
conclude that the population had made a dramatic increase (about 400 percent increase) between
1979 and 1997. While still evidence of an increasing population, a comparison of total
population estimates (30,000:60,000) would suggest the population has only doubled in size
during the study years. Similarly, the Kennebec River population appears to be increasing.

Early estimates suggest that the Kennebec River contained an estimated 7,200 adult shortnose
sturgeon in 1977-81 (Squiers et al. 1982), while the most recent estimate for this population is
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about 9,500 fish (Squiers 2003), suggesting the population has increased by about 30 percent in
about a twenty year period.

Data from the Delaware River, suggests that the population may be stable. Brundage and
O’Herron (2006) estimate that the current population for the Delaware River is 12,047 adult fish
(1999-2003; 95 percent CI: 10,757-13,589), which is similar to the 1981/84 estimate by
Hastings et al. (1987) of 12,796 fish (95 percent Cl: 10,288-16367). The recent capture of
several fish that were tagged as adults by Hastings et al. (1987) suggests that older fish may
comprise a substantial portion of the Delaware River population. Based on studies from other
sturgeon species we know of no evidence of senescence in sturgeon, and we would expect that
these fish are reproductively active (Paramian et al. 2005). Despite their longevity, the viability
of sturgeon populations is sensitive to variability in juvenile recruitment and survival (Anders et
al. 2002; Gross et al. 2002; Secor et al. 2002). Although interannual variation in juvenile
recruitment would be expected as a result of stochastic factors that influence spawning and
egg/larval survival, if the mean population size does not change over the long-term then it would
appear there is sufficient juvenile survival to provide at least periodic recruitment into the adult
age classes. Data on juvenile recruitment or age-1+ survival would, however, establish whether
this population is at a stable equilibrium.

South of Chesapeake Bay, populations are relatively small compared to their northern
counterparts. The largest of the southern populations of shortnose sturgeon is the Altamaha
River population. Population estimates have been calculated several times for sturgeon in the
Altamaha since 1993. Total population estimates shown pretty sizeable interannual variation is
occurring; estimates have ranged from as low as 468 fish in 1993 to over 6,300 fish in 2006
(DeVries 2006; NMFS 1998b). The Ogeechee River is the next most studied river south of
Chesapeake Bay, and abundance estimates indicate that the shortnose sturgeon population in this
river is considerably smaller than that in the Altamaha River. The highest point estimate in 1993
using a modified Schnabel technique resulted in a total population estimate of 361 shortnose
sturgeon (95 percent Cl: 326-400). In contrast the most recent survey resulted in an estimate of
147 shortnose sturgeon (95 percent Cl: 104-249), suggesting that the population may be
declining.

Annual variation in population estimates in many basins is due to changes in yearly capture rates,
which are strongly correlated with weather conditions (river flow and water temperatures). In
“dry years” fish move into deep holes upriver of the saltwater/freshwater interface, which can
make them more susceptible to gillnet sampling. Consequently, rivers with limited data sets
among years and limited sampling periods within a year may not offer a realistic representation
of the size or trend of the shortnose sturgeon population in the basin. As a whole, the data on
shortnose sturgeon populations is rather limited and some of the differences observed between
years may be an artifact of the models and assumptions used by the various studies. Long-term
data sets and an open population model would likely provide for more accurate population
estimates across the species range, and could provide the opportunity to more closely link strong-
year classes to habitat conditions.
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Throughout the species’ range there are other extant populations, or at least evidence that several
other basins are used periodically. That is, shortnose sturgeon have been documented in the St.
John’s River (FL), the St. Mary’s River, Chesapeake Bay, Potomac River, Piscataqua River, the
Housatonic River, and others. Some basins probably previously contained shortnose
populations, but recent sampling has been largely unsuccessful. Despite the occasional
observations of shortnose sturgeon, populations may be extinct in several basins (e.g., St. John’s
(FL), St. Mary’s, Potomac, Housatonic, and Neuse rivers). Those few fish that have been
observed in these basins are generally presumed to be immigrants from neighboring basins. In
some cases, (e.g. Chesapeake Bay) migratory information collected from tagged fish and genetic
evidence confirms that fish captured in Chesapeake Bay were part of the Delaware River
population (Grunwald et al. 2002; Wirgin et al. 2005a)(T. King, in progress).

4.3.3.3 Critical habitat
Critical habitat has not been established for shortnose sturgeon.

4.3.3.4 Conclusion

The U.S. Navy determined that stressors resulting from sonar and other active acoustic sources,
explosives, swimmer defense airguns, weapons firing/launch/impact noise, aircraft noise, vessel
noise, electromagnetic devices, vessels and in-water devices, military expended materials, and
seafloor devices may affect, but are not likely to adversely affect shortnose sturgeon.

The likelihood of exposure of shortnose sturgeon to stressors associated with U.S. Navy training
and testing activities is very low based on the low numbers of shortnose sturgeon that may occur
in the action area during training and testing events. As such exposure and subsequent response
to potential stressors from training and testing activities are not likely. Therefore, shortnose
sturgeon will not be considered further in this Opinion.

4.3.4 Multiple Coral Species

4.3.4.1 Coral Species Information

Corals are marine invertebrates in the phylum Cnidaria that occur as polyps, usually forming
colonies of many clonal polyps on a calcium carbonate skeleton. The Cnidaria include true stony
corals (class Anthozoa, order Scleractinia), the blue coral (class Anthozoa, order Helioporacea),
and fire corals (class Hydrozoa, order Milleporina). Members of these three orders are
represented among the 82 candidate coral species (79 Scleractinia, one Helioporacea, and two
Milleporina). All 82 candidate species are reef-building corals, because they secrete massive
calcium carbonate skeletons that form the physical structure of coral reefs. Reef-building coral
species collectively produce coral reefs over time in high-growth conditions, but these species

also occur in non-reef habitats (i.e., they are reef-building, but not reef-dependent). There are
approximately 800 species of reef-building corals in the world.

Most reef-building coral species are in the order Scleractinia, consisting of over 25 families, 100
genera, and the great majority of the approximately 800 species. Most Scleractinian corals form
complex colonies made up of a tissue layer of polyps (a column with mouth and tentacles on the
upper side) growing on top of a calcium carbonate skeleton, which the polyps produce through
the process of calcification. Scleractinian corals are characterized by polyps with multiples of
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six tentacles around the mouth for feeding and capturing prey items in the water column. In

contrast, the blue coral, Heliopora coerulea, is characterized by polyps always having eight
tentacles, rather than the multiples of six that characterize stony corals. The blue coral is the
only species in the suborder Octocorallia (the “octocorals”) that forms a skeleton, and as such is

the primary octocoral reef-building species. Finally, Millepora fire corals are also reef-building
species, but unlike the scleractinians and octocorals, they have near microscopic polyps
containing tentacles with stinging cells.

Reef-building coral species are capable of rapid calcification rates because of their symbiotic
relationship with single-celled dinoflagellate algae, zooxanthellae, which occur in great numbers
within the host coral tissues. Zooxanthellae photosynthesize during the daytime, producing an
abundant source of energy for the host coral that enables rapid growth. At night, polyps extend
their tentacles to filter-feed on microscopic particles in the water column such as zooplankton,
providing additional nutrients for the host coral. In this way, reef-building corals obtain nutrients

autotrophically (i.e.,via photosynthesis) during the day, and heterotrophically (i.e., via predation)
at night. In contrast, non-reef-building coral species do not contain zooxanthellae in their
tissues, and thus are not capable of rapid calcification. Unlike reef-building corals, these
“azooxanthellate” species are not dependent on light for photosynthesis, and thus are able to
occur in low-light habitats such as caves and deep water. We provide additional information in
the following sections on the biology and ecology of reef-building corals and coral reefs.

4.3.4.1.1 Reproductive Life History

Corals use a number of diverse reproductive strategies that have been researched extensively;
however, many individual species' reproductive modes remain poorly described. Most coral
species use both sexual and asexual propagation. Sexual reproduction in corals is primarily

through gametogenesis (i.e., development of eggs and sperm within the polyps near the base).
Some coral species have separate sexes (gonochoric), while others are hermaphroditic.

Strategies for fertilization are either by “brooding” or “broadcast spawning” (i.e., internal or
external fertilization, respectively). Brooding is relatively more common in the Caribbean,
where nearly 50 percent of the species are brooders, compared to less than 20 percent of species
in the Indo-Pacific. Asexual reproduction in coral species most commonly involves
fragmentation, where colony pieces or fragments are dislodged from larger colonies to establish
new colonies, although the budding of new polyps within a colony can also be considered
asexual reproduction. In many species of branching corals, fragmentation is a common and
sometimes dominant means of propagation.

Depending on the mode of fertilization, coral larvae (called planulae) undergo development
either mostly within the mother colony (brooders) or outside of the mother colony, adrift in the
ocean (broadcast spawners). In either mode of larval development, planula larvae presumably
experience considerable mortality (up to 90 percent or more) from predation or other factors
prior to settlement and metamorphosis. (Such mortality cannot be directly observed, but is
inferred from the large amount of eggs and sperm spawned versus the much smaller number of
recruits observed later.) Coral larvae are relatively poor swimmers; therefore, their dispersal
distances largely depend on the duration of the pelagic phase and the speed and direction of
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water currents transporting the larvae. The documented maximum larval life span is 244 days
(Montastraea magnistellata), suggesting that the potential for long-term dispersal of coral larvae,
at least for some species, may be substantially greater than previously thought and may partially
explain the large geographic ranges of many species.

The spatial and temporal patterns of coral recruitment have been studied extensively. Biological
and physical factors that have been shown to affect spatial and temporal patterns of coral
recruitment include substratum availability and community structure, grazing pressure,
fecundity, mode and timing of reproduction, behavior of larvae, hurricane disturbance, physical
oceanography, the structure of established coral assemblages, and chemical cues. Additionally,
factors other than dispersal may influence recruitment and several other factors may influence
reproductive success and reproductive isolation, including external cues, genetic precision, and
conspecific signaling.

In general, on proper stimulation, coral larvae, whether brooded by parental colonies or
developed in the water column, settle and metamorphose on appropriate substrates. Some
evidence indicates that chemical cues from crustose coralline algae, microbial films, and/or other
reef organisms or acoustic cues from reef environments stimulate settlement behaviors. Initial
calcification ensues with the forming of the basal plate. Buds formed on the initial corallite
develop into daughter corallites. Once larvae are able to settle onto appropriate hard substrate,
metabolic energy is diverted to colony growth and maintenance. Because newly settled corals
barely protrude above the substrate, juveniles need to reach a certain size to limit damage or
mortality from threats such as grazing, sediment burial, and algal overgrowth. Once recruits
reach about 1 to 2 years post-settlement, growth and mortality rates appear similar across
species. In some species, it appears that there is virtually no limit to colony size beyond
structural integrity of the colony skeleton, as polyps apparently can bud indefinitely.

4.3.4.1.2 Distribution and Abundance

Corals need hard substrate on which to settle and form; however, only a narrow range of suitable
environmental conditions allows the growth of corals and other reef calcifiers to exceed loss
from physical, chemical, and biological erosion. While corals do live in a fairly wide
temperature range across geographic locations, accomplished via either adaptation (genetic
changes) or acclimatization (physiological or phenotypic changes), reef-building corals do not
thrive outside of an area characterized by a fairly narrow mean temperature range (typically 25
°C-30 °C). Two other important factors influencing suitability of habitat are light and water
quality. Reef-building corals require light for photosynthetic performance of their zooxanthellae,
and poor water quality can negatively affect both coral growth and recruitment. Deep
distribution of corals is generally limited by availability of light. Hydrodynamic condition

(e.g., high wave action) is another important habitat feature, as it influences the growth,
mortality, and reproductive rate of each species adapted to a specific hydrodynamic zone

4.3.4.1.3 Threats
The following section provides an overview of threats to coral species.
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4.3.4.1.3.1 Ocean Warming

Ocean warming is one of the most important threats posing extinction risks to the 82 candidate
coral species; however, individual susceptibility varies among species. The primary observable
coral response to ocean warming is bleaching of adult coral colonies, wherein corals expel their
symbiotic zooxanthellae in response to stress. For corals, an episodic increase of only 1°C-2°C
above the normal local seasonal maximum ocean temperature can induce bleaching. Corals can
withstand mild to moderate bleaching; however, severe, repeated, or prolonged bleaching can
lead to colony death. While coral bleaching patterns are complex, with several species
exhibiting seasonal cycles in symbiotic dinoflagellate density, thermal stress has led to bleaching
and associated mass mortality in many coral species during the past 25 years. In addition to
coral bleaching, other effects of ocean warming detrimentally affect virtually every life-history
stage in reef-building corals. Impaired fertilization, developmental abnormalities, mortality,
impaired settlement success, and impaired calcification of early life phases have all been
documented.

Spatially, exposure of colonies of a species to ocean warming can vary greatly across its range,
depending on colony location (e.g.,latitude, depth, bathymetry, habitat type, etc.) and physical

processes that affect seawater temperature and its effects on coral colonies (e.g., winds, currents,
upwelling shading, tides, etc.). Colony location can moderate exposure of colonies of the species
to ocean warming by latitude or depth, because colonies in higher latitudes and/or deeper areas
are usually less affected by warming events. Also, some locations are blocked from warm
currents by bathymetric features, and some habitat types reduce the effects of warm water, such
as highly-fluctuating environments. Physical processes can moderate exposure of colonies of the

species to ocean warming in many ways, including processes that increase mixing (e.g., wind,

currents, tides),reduce seawater temperature (e.g., upwelling, runoff), or increase shading (e.g.
turbidity, cloud cover). For example, warming events in Hawaii in 1996 and 2002 resulted in
variable levels of coral bleaching because colony exposure was strongly affected by winds, cloud
cover, complex bathymetry, waves, and inshore currents (NMFS 2012b, SIR Section 3.2.2).

Temporally, exposure of colonies of a species to ocean warming between now and 2100 will
likely vary annually and decadally, while increasing over time, because: (1) Numerous annual
and decadal processes that affect seawater temperatures will continue to occur in the future

(e.g., inter-decadal variability in seawater temperatures and upwelling related to EI-Nifio
Southern Oscillation); and (2) ocean warming is predicted to substantially worsen by 2100.
While exposure of the 82 candidate coral species to ocean warming varies greatly both spatially
and temporally, exposure is expected to increase for all species across their ranges between now
and 2100 (NMFS 2012b, SIR Section 3.2.2).

Multiple threats stress corals simultaneously or sequentially, whether the effects are cumulative

(the sum of individual stresses) or interactive (e.g., synergistic or antagonistic). Ocean warming
is likely to interact with many other threats, especially considering the long-term consequences
of repeated thermal stress, and ocean warming is expected to continue to worsen over the
reasonably foreseeable future. Increased seawater temperature interacts with coral diseases to
reduce coral health and survivorship. Coral disease outbreaks often have either accompanied or
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immediately followed bleaching events, and also follow seasonal patterns of high seawater

temperatures. The effects of greater ocean warming (i.e., increased bleaching, which Kills or
weakens colonies) are expected to interact with the effects of higher storm intensity

(i.e., increased breakage of dead or weakened colonies) in the Caribbean, resulting in an
increased rate of coral declines. Likewise, ocean acidification and nutrients may reduce thermal
thresholds to bleaching, increase mortality and slowing recovery.

There is also mounting evidence that warming ocean temperatures can have direct impacts on
early life stages of corals, including abnormal embryonic development at 32°C and complete

fertilization failure at 34°C for one Indo-Pacific Acropora species. In addition to abnormal
embryonic development, symbiosis establishment, larval survivorship, and settlement success
have been shown to be impaired in Caribbean brooding and broadcasting coral species at
temperatures as low as 30°C-32°C. Further, the rate of larval development for spawning species
is appreciably accelerated at warmer temperatures, which suggests that total dispersal distances
could also be reduced, potentially decreasing the likelihood of successful settlement and the
potential for replenishment of extirpated areas.

Finally, warming is and will continue causing increased stratification of the upper ocean, because
water density decreases with increasing temperature. Increased stratification results in decreased
vertical mixing of both heat and nutrients, leaving surface waters warmer and nutrient-poor.
While the implications for corals and coral reefs of these increases in warming-induced
stratification have not been well studied, it is likely that these changes will both exacerbate the

temperature effects described above (i.e., increase bleaching and decrease recovery) and

decrease the overall net productivity of coral reef ecosystems (i.e., fewer nutrients) throughout
the tropics and subtropics.

Overall, there is ample evidence that climate change (including that which is already committed
to occur from past GHG emissions and that which is reasonably certain to result from continuing
and future emissions) will follow a trajectory that will have a major impact on corals. If many
coral species are to survive anticipated global warming, corals and their zooxanthellae will have
to undergo significant acclimatization and/or adaptation. There has been a recent research
emphasis on the processes of acclimatization and adaptation in corals, but, taken together, the
body of research is inconclusive on how these processes may affect individual corals' extinction
risk, given the projected intensity and rate of ocean warming (NMFS 2012b, SIR Section
3.2.2.1). In determining extinction risk for the 82 candidate coral species, the review team was
most strongly influenced by observations that corals have been bleaching and dying under ocean
warming that has already occurred. Thus, the review team determined that ocean warming and
related impacts of global climate change are already having serious negative impacts on many
corals, and that ocean warming is one of the most important threats posing extinction risks to the
82 candidate coral species between now and the year 2100 (Brainard et al. 2011).

4.3.4.1.3.2 Disease
Coral diseases are a common and significant threat affecting most or all coral species and regions
to some degree, although the scientific understanding of individual disease causes in corals
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remains very poor. The incidence of coral disease appears to be expanding geographically in the
Indo-Pacific and there is evidence that massive coral species are not recovering from disease
events in certain locations. The prevalence of disease is highly variable between sites and
species. There is documented increased prevalence and severity of diseases with increased water
temperatures, which may correspond to increased virulence of pathogens, decreased resistance of
hosts, or both. Moreover, the expanding coral disease threat has been suggested to result from
opportunistic pathogens that become damaging only in situations where the host integrity is
compromised by physiological stress and/or immune suppression. Overall, there is mounting
evidence that warming temperatures and coral bleaching responses are linked (albeit with mixed
correlations) with increased coral disease prevalence and mortality. Complex aspects of
temperature regimes, including winter and summer extremes, may influence disease outbreaks.
Bleaching and coral abundance seem to increase the susceptibility of corals to disease
contraction. Further, most recent research shows strong correlations between elevated human
population density in close proximity to reefs and disease prevalence in corals.

Although disease causes in corals remain poorly understood, some general patterns of biological
susceptibility are beginning to emerge. There appear to be predictable patterns of immune

capacity across coral families, corresponding with trade-offs with their life history traits, such as
reproductive output and growth rate. Acroporidae, representing the largest number of candidate

species, has low immunity to disease. Likewise, Pocilloporidae has low immunity; however,
both of these families have intermediate/high reproductive outputs.

Both Faviidae and Mussidae are intermediate to high in terms of disease immunity and
reproductive output. Finally, while Poritidae has high immunity to disease, it has a low
reproductive output. Overall, disease represents a high importance threat in terms of extinction
risk posed to coral species; however, individual susceptibility varies among the 82 candidate
species.

As with ocean warming, the effects of coral disease depend on exposure of the species to the
threat, which can vary spatially across the range of the species, and temporally between now and
2100. Spatially, exposure to coral disease in the Caribbean is moderated by distance of some
coral habitats from the primary causes of most disease outbreaks, such as stressors resulting from
sedimentation, nutrient over-enrichment, and other local threats. Exposure to coral disease for
some species in the Indo-Pacific may be somewhat more moderated spatially than in the
Caribbean, due to a greater proportion of reef-building coral habitats located in remote areas that
are much farther away from local sources of disease outbreaks. Exposure to coral disease can
also be moderated by depth of many habitats in both regions, but again more so in the Indo-
Pacific than in the Caribbean. Deep habitats are generally less affected by disease outbreaks
associated with stressors resulting from ocean warming, especially in the Indo-Pacific. Disease
exposure in remote areas and deep habitats appears to be low but gradually increasing.
Temporally, exposure to coral disease will increase as the causes of disease outbreaks

(e.g., warming events) increase over time (NMFS, 2012b, SIR Section 3.3.2).

As explained above, disease may be caused by a threat such as ocean warming and bleaching,
nutrients, toxins, etc. However, interactive effects are also important for this threat, because
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diseased colonies are more susceptible to the effects of some other threats. For example,
diseased or recovering colonies may be more quickly stressed than healthy colonies by land-
based sources of pollution (sedimentation, nutrients, and toxins), more quickly succumb to
predators, and more easily break during storms or as a result of other physical impacts. There
are likely many other examples of cumulative and interactive effects of disease with other threats
to corals.

4.3.4.1.3.3 Ocean Acidification

As with ocean warming, ocean acidification is a result of global climate change caused by
increased GHG accumulation in the atmosphere. Reef-building corals produce skeletons made
of the aragonite form of calcium carbonate; thus, reductions in aragonite saturation state caused
by ocean acidification pose a major threat to these species and other marine calcifiers. Ocean
acidification has the potential to cause substantial reduction in coral calcification and reef
cementation. Further, ocean acidification adversely affects adult growth rates and fecundity,
fertilization, pelagic planula settlement, polyp development, and juvenile growth. The impacts
of ocean acidification can lead to increased colony breakage and fragmentation and mortality.
Based on observations in areas with naturally low pH, the effects of increasing ocean
acidification may also include potential reductions in coral size, cover, diversity, and structural
complexity.

As CO; concentrations increase in the atmosphere, more CO; is absorbed by the oceans, causing
lower pH and reduced availability of carbonate ions, which in turn results in lower aragonite

saturation state in seawater. Because of the increase in CO; and other GHGs in the atmosphere
since the Industrial Revolution, ocean acidification has already occurred throughout the world's
oceans, including in the Caribbean and Indo-Pacific, and is predicted to considerably worsen
between now and 2100. Along with ocean warming and disease, the BRT considered ocean
acidification to be one of the most important threats posing extinction risks to coral species
between now and the year 2100; however, individual susceptibility varies among the 82
candidate species.

Numerous laboratory and field experiments have shown a relationship between elevated CO, and
decreased calcification rates in particular corals and other calcium carbonate secreting
organisms. However, because only a few species have been tested for such effects, it is
uncertain how most will fare in increasingly acidified oceans. In addition to laboratory studies,
recent field studies have demonstrated a decline in linear growth rates of some coral species,
suggesting that ocean acidification is already significantly reducing growth of corals on reefs.
However, this has not been shown for all corals at all reefs, indicating that all corals may not be
affected at the same rate or that local factors may be ameliorating the saturation states on reefs.
A potential secondary effect is that ocean acidification may reduce the threshold at which
bleaching occurs. Overall, the best available information demonstrates that most corals exhibit
declining calcification rates with rising CO, concentrations, declining pH, and declining
carbonate saturation state—although the rate and mode of decline can vary among species.
Recent publications also discuss the physiological effects of ocean acidification on corals and
their responses. Corals are able to regulate pH within their tissues, maintaining higher pH values
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in their tissues than the pH of surrounding waters. This is an important mechanism in naturally

highly fluctuating environments (e.g., many backreef pools have diurnally fluctuating pH) and
suggests that corals have some adaptive capacity to acidification. However, as with ocean
warming, there is high uncertainty as to whether corals will be able to adapt commensurate with
the rate of acidification.

In addition to the direct effects on coral calcification and growth, ocean acidification may also
affect coral recruitment, reef cementation, and other important reef-building species like crustose
coralline algae (CCA). Studies suggest that the low pH associated with ocean acidification may
impact coral larvae in several ways, including reduced survival and recruitment. Ocean
acidification may influence settlement of coral larvae on coral reefs more by indirect alterations
of the benthic community, which provides settlement cues, than by direct physiological
disruption. A major potential impact from ocean acidification is a reduction in the structural
stability of corals and reefs, which results both from increases in bioerosion and decreases in reef
cementation. As atmospheric CO; rises globally, reef-building corals areexpected to calcify
more slowly and become more fragile. Increased bioerosion of coral reefs from ocean
acidification may be facilitated by declining growth rates of CCA. Recent studies demonstrate
that ocean acidification is likely having a great impact on corals and reef communities by
affecting community composition and dynamics, exacerbating the effects of disease and other

stressors (e.g., temperature), contributing to habitat loss, and affecting symbiotic function. Some

studies have found that an atmospheric CO, level twice as high as pre-industrial levels will start

to dissolve coral reefs; this level could be reached as early as the middle of this century. Further,
the rate of acidification may be an order of magnitude faster than what occurred 55 million years
ago during the Paleocene-Eocene Thermal Maximum (Brainard et al. 2011) (NMFS, 2012b, SIR
Section 3.2.3).

Spatially, while CO; levels in the surface waters of the ocean are generally in equilibrium with
the lower atmosphere, there can be considerable variability in seawater pH across reef-building
coral habitats, resulting in colonies of a species experiencing high spatial variability in exposure
to ocean acidification. The spatial variability in seawater pH occurs from reef to global scales,
driven by numerous physical and biological characteristics and processes, including at least
seawater temperature, proximity to land-based runoff and seeps, proximity to sources of oceanic

CO,, salinity, nutrients, photosynthesis, and respiration. CO, absorption is higher in colder
water, causing lower pH in colder water. Land-based runoff decreases salinity and increases

nutrients, both of which can raise pH. Local sources of oceanic CO; like upwelling and volcanic
seeps lower pH. Photosynthesis in algae and seagrass beds draws down COo, raising pH. These

are just some of the sources of spatial variability in pH, which results in high spatial variability in
ocean acidification across the ranges of the 82 species (NMFS, 2012b, SIR Section 3.2.3).

Temporally, high variability over diurnal to decadal time-scales is produced by numerous
processes, including diurnal cycles of photosynthesis and respiration, seasonal variability in
seawater temperatures, and decadal cycles in upwelling. Temporal variability in pH can be very
high diurnally in highly-fluctuating or semi-enclosed habitats such as reef flats and back-reef
pools, due to high photosynthesis during the day (pH goes up) and high respiration during the
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night (pH goes down). In fact, pH fluctuations during one 24-hr period in such reef-building
coral habitats can exceed the magnitude of change expected by 2100 in open ocean subtropical
and tropical waters. As with spatial variability in exposure to ocean warming, temporal
variability in exposure to ocean acidification is a combination of high variability over short time-
scales together with long-term increases. While exposure of the 82 candidate coral species to
ocean acidification varies greatly both spatially and temporally, exposure is expected to increase
for all species across their ranges between now and 2100 (NMFS, 2012b, SIR Section 3.2.3).

Acidification is likely to interact with other threats, especially considering that acidification is
expected to continue to worsen over the reasonably foreseeable future. For example,
acidification may reduce the threshold at which bleaching occurs, increasing the threat posed by
ocean warming. One of the key impacts of acidification is reduced calcification, resulting in
reduced skeletal growth and skeletal density, which may lead to numerous interactive effects
with other threats. Reduced skeletal growth compromises the ability of coral colonies to
compete for space against algae, which grows more quickly as nutrient over-enrichment
increases. Reduced skeletal density weakens coral skeletons, resulting in greater colony
breakage from natural and human-induced physical damage.

4.3.4.1.3.4 Trophic Effects of Fishing

Fishing, particularly overfishing, can have large scale, long-term ecosystem-level effects that can
change ecosystem structure from coral-dominated reefs to algal-dominated reefs (“phase shifts”).
Fishing pressure alters trophic interactions that are particularly important in structuring coral reef
ecosystems. These trophic interactions include reducing population abundance of herbivorous
fish species that control algal growth, limiting the size structure of fish populations, reducing
species richness of herbivorous fish, and releasing corallivores from predator control. Thus, an
important aspect of maintaining resilience in coral reef ecosystems is to sustain populations of
herbivores, especially the larger scarine herbivorous wrasses such as parrotfish.

On topographically complex reefs, population densities can average well over a million
herbivorous fishes per km [2], and standing stocks can reach 45 metric tons per km [2] . In the
Caribbean, parrotfishes can graze at rates of more than 150,000 bites per square meter per day,

and thereby remove up to 90-100 percent of the daily primary production (e.g., algae). Under
these conditions of topographic complexity with substantial populations of herbivorous fishes, as
long as the cover of living coral is high and resistant to mortality from environmental changes, it
is very unlikely that the algae will take over and dominate the substratum. However, if
herbivorous fish populations, particularly large-bodied parrotfish, are heavily fished and a major
mortality of coral colonies occurs, then algae can grow rapidly and prevent the recovery of the
coral population. The ecosystem can then collapse into an alternative stable state, a persistent
phase shift in which algae replace corals as the dominant reef species. Although algae can have

negative effects on adult coral colonies (i.e., overgrowth, bleaching from toxic compounds), the
ecosystem-level effects of algae are primarily from inhibited coral recruitment. Filamentous
algae can prevent the colonization of the substratum by planula larvae by creating sediment traps
that obstruct access to a hard substratum for attachment. Additionally, macroalgae can suppress
the successful colonization of the substratum by corals through occupation of the available space,
shading, abrasion, chemical poisoning, and infection with bacterial disease.
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Overfishing can have further impacts on coral mortality via trophic cascades. In general larger
fish are targeted, resulting in fish populations of small individuals. For parrotfishes, the effect of
grazing by individuals greater than 20 cm in length is substantially greater than that of smaller
fish. Up to 75 individual parrotfishes with lengths of about 15 cm are necessary to have the
same effect on reducing algae and promoting coral recruitment as a single individual 35 cm in
length. Species richness of the herbivorous fish population is also necessary to enhance coral
populations. Because of differences in their feeding behaviors, several species of herbivorous
fishes with complementary feeding behaviors can have a substantially greater positive effect than
a similar biomass of a single species on reducing the standing stock of macroalgae, of increasing
the cover of CCA, and increasing live coral cover.

Spatially, exposure to the trophic effects of fishing in the Caribbean ismoderated by distance of
some coral habitats from fishing effort. Exposure to the trophic effects of fishing in the Indo-
Pacific is somewhat more moderated by distance than in the Caribbean, due to a greater
proportion of reef-building coral habitats located in remote areas that are much farther away
from fishing effort. Exposure to the trophic effects of reef fishing is also moderated by depth of
many habitats in both regions, but again more so in the Indo-Pacific than in the Caribbean. Deep
habitats are generally less affected by the trophic effects of fishing especially in the Indo-Pacific.
Temporally, exposure to the trophic effects of fishing will increase as the human population
increases over time (NMFS, 2012b, SIR Section 3.3.4).

The trophic effects of fishing are likely to interact with many other threats, especially
considering that fishing impacts are likely to increase within the ranges of many of the 82 species
over the reasonably foreseeable future. For example, when carnivorous fishes are overfished,
corallivore populations may increase, resulting in greater predation on corals. Further,
overfishing appears to increase the frequency of coral disease. Fishing activity usually targets
the larger apex predators. When the predators are removed, corallivorous butterfly fishes
become more abundant and can transmit disease from one coral colony to another as they transit
and consume from each coral colony. With increasing abundance, they transmit disease to
higher proportions of the corals within the population.

4.3.4.1.3.5 Sedimentation

Impacts from land-based sources of pollution include sedimentation, nutrients, toxicity,
contaminants, and changes in salinity regimes. The BRT evaluated the extinction risk posed by
each pollution component individually. Only the stressors of sedimentation and nutrients were
considered low-medium threats to corals, although the 82 candidate species vary in
susceptibility. The BRT considered contaminants, despite their primarily local sources and
impacts, to pose low, but not negligible, extinction risks, and salinity effects to be a local and
negligible overall contributor to extinction risk to the 82 candidate coral species; however,
individual species vary in susceptibility. All four threats associated with land-based sources of
pollution are described in the SRR, and sedimentation and nutrients are considered separately
below. Human activities in coastal watersheds introduce sediment into the ocean by a variety of
mechanisms, including river discharge, surface runoff, groundwater seeps, and atmospheric
deposition. Humans introduce sewage into coastal waters through direct discharge, treatment
plants, and septic leakage; agricultural runoff brings additional nutrients from fertilizers.
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Elevated sediment levels are generated by poor land use practices, and coastal and nearshore
construction. Additionally, as coastal populations continue to increase, it is likely that pollution
from land-based sources will also increase.

The most common direct effect of sedimentation is deposition of sediment on coral surfaces as

sediment settles out from the water column. Corals with certain morphologies (e.g., mounding)
can passively reject settling sediments. In addition, corals can actively displace sediment by
ciliary action or mucous production, both of which require energetic expenditures. Corals with
large calices (skeletal component that holds the polyp) tend to be better at actively rejecting
sediment. Some coral species can tolerate complete burial for several days. Corals that are
unsuccessful in removing sediment will be smothered and die. Sediment can also induce
sublethal effects, such as reductions in tissue thickness, polyp swelling, zooxanthellae loss, and
excess mucus production. In addition, suspended sediment can reduce the amount of light in the
water column, making less energy available for coral photosynthesis and growth. Finally,
sediment impedes fertilization of spawned gametes and reduces larval settlement, as well as the
survival of recruits and juveniles.

Although it is difficult to quantitatively predict the extinction risk that sedimentation poses to the
82 candidate coral species, human activity has resulted in quantifiable increases in sediment
inputs in some reef areas. Continued increases in coastal populations combined with poor land
use and nearshore development practices will likely increase sediment delivery to reef systems.
Nearshore sediment levels will also likely increase with sea level rise. Greater inundation of reef
flats can erode soil at the shoreline and resuspend lagoon deposits, producing greater sediment
transport and potentially leading to leeward reefs being flooded with turbid lagoon waters or
buried by off-bank sediment transport. Finally, while some corals may be more tolerant of
elevated short-term levels of sedimentation, sediment stress and turbidity can induce bleaching.
Sedimentation is a low-medium importance threat of extinction risk to corals; however,
individual susceptibility varies among the 82 candidate species.

The BRT acknowledged that individual land-based sources of pollution interact in complex

ways, and therefore also considered the holistic nature of this type of threat (i.e., sedimentation,
nutrient over-enrichment, and contaminants). All land-based sources of pollution act primarily at
a local level and have direct linkage to human population, consumption of resources, and land
use within the local area. This linkage is supported by correlative and retrospective studies of
both threat dosage of and coral response to land-based sources of pollution. Therefore, land-
based sources of pollution would pose a substantial extinction risk only to species with extremely
limited distributions. However, local stresses can still be sufficiently severe to cause local
extirpation and interact with global stresses to increase extinction risk.

Spatially, exposure to sedimentation in the Caribbean can be moderated by distance of some

coral habitats from areas where sedimentation is chronically or sporadically heavy (i.e., heavily
populated areas), resulting in some areas of coral habitats being unaffected or very lightly
affected by sedimentation. Exposure to sedimentation can be more moderated in the Indo-
Pacific by the large distances of many coral habitats from areas where sedimentation is

chronically or sporadically heavy (i.e., heavily populated areas), resulting in vast areas of coral
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habitats and areas being unaffected or very lightly affected by sedimentation. Exposure to
sedimentation for particular species could also be moderated by depth of many habitats in both
regions, but again more so in the Indo-Pacific than in the Caribbean. Deep habitats are generally
less affected by sedimentation, especially in the Indo-Pacific. Temporally, exposure to
sedimentation will increase as human activities that produce sedimentation increase over time,
but in the Indo-Pacific will still be strongly moderated for certain species by distance (NMFS,
2012b, SIR Section 3.3.1).

Sedimentation is also likely to interact with many other threats, especially considering that
sedimentation is likely to increase across the ranges of many of the 82 species over the
reasonably foreseeable future. For example, when coral communities that are chronically
affected by sedimentation experience a warming-induced bleaching event and associated disease
outbreaks, the consequences for corals can be much more severe than in communities not
affected by sedimentation.

4.3.4.1.3.6 Nutrients

The impacts of nutrient over-enrichment were determined by the BRT to be of low-medium
importance in terms of posing extinction risk to coral species; however, individual susceptibility
varies among the 82 candidate species. Elevated nutrients affect corals through two main
mechanisms—direct impacts on coral physiology and indirect effects through nutrient-

stimulation of other community components (e.g., macroalgal turfs and seaweeds, and filter
feeders) that compete with corals for space on the reef. Increased nutrients can decrease
calicification; however, nutrients may also enhance linear extension, but reduce skeletal density.
Either condition results in corals that are more prone to breakage or erosion. Notably, individual
species have varying tolerance to increased nutrients. The main vectors of anthropogenic
nutrients are point-source discharges (such as rivers or sewage outfalls) and surface runoff from
modified watersheds. Natural processes, such as in situ nitrogen fixation and delivery of
nutrient-rich deep water by internal waves and upwelling, bring nutrients to coral reefs as well.
Nutrient over-enrichment has low-medium importance to the extinction risk of all 82 corals
species.

Spatially, exposure to nutrients is moderated by distance of some coral habitats from areas where

nutrients are chronically or sporadically heavy (i.e., heavily populated areas). However, nutrient
over-enrichment can result from very small human populations, and nutrients can be quickly
transported large distances; thus, distance is less of a moderating factor for nutrients than for
sedimentation. Similarly, although nutrient exposure may also be moderated by depth of some
habitats, nutrient impacts can reach much farther than sedimentation impacts. Temporally,
exposure to nutrients will increase as human activities that produce nutrients increase over time
(NMFS, 2012b, SIR Section 3.3.1).

Nutrients are likely to interact with many other threats, especially considering that nutrient over-
enrichment is likely to increase across the ranges of many of the 82 candidate species over the
reasonably foreseeable future. For example, when coral communities that are chronically
affected by nutrients experience a warming-induced bleaching event and associated disease
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outbreaks, the consequences for corals can be much more severe than in communities not
affected by nutrients.

4.3.4.1.3.7 Sea Level Rise

The effects of sea-level rise may affect various coral life history events, including larval
settlement, polyp development, and juvenile growth, and contribute to adult mortality and colony
fragmentation, mostly due to increased sedimentation and decreased water quality (reduced light
availability) caused by coastal inundation. The best available information suggests that sea level
will continue to rise due to thermal expansion and the melting of land and sea ice. Theoretically,
any rise in sea-level could potentially provide additional habitat for corals living near the sea
surface. Many corals that inhabit the relatively narrow zone near the ocean surface have rapid
growth rates when healthy, which allowed them to keep up with sea-level rise during the past
periods of rapid climate change associated with deglaciation and warming. However, depending
on the rate and amount of sea level rise, rapid rises can lead to reef drowning. Rapid rises in sea
level could affect many of the candidate coral species by both submerging them below their
common depth range and, more likely, by degrading water quality through coastal erosion and
potentially severe sedimentation or enlargement of lagoons and shelf areas. Rising sea level is
likely to cause mixed responses in the 82 candidate coral species depending on their depth
preferences, sedimentation tolerances, growth rates, and the nearshore topography. Reductions
in growth rate due to local stressors, bleaching, infectious disease, and ocean acidification may

prevent the species from keeping up with sea level rise (e.g., from growing at a rate that will
allow them to continue to occupy their preferred depth range despite sea-level rise).

The rate and amount of future sea level rise remains uncertain. Until the past few years, sea level
rise was predicted to be in the range of only about one half meter by 2100. However, more
recent estimated rates are higher, based upon evidence that the Greenland and Antarctic ice
sheets are much more vulnerable than previously thought. Hence, there is large variability in
predictions of the sea-level rise, but the IPCC Fourth Assessment Report likely underestimated
the rates.

Fast-growing branching corals were able to keep up with the first 3 m of sea level rise during the
warming that led to the last interglacial period. However, whether the 82 candidate coral species
will be able to survive 3 m or more of future sea level rise will depend on whether growth rates
are reduced as a result of other risk factors, such as local environmental stressors, bleaching,
infectious disease, and ocean acidification. Additionally, lack of suitable new habitat, limited
success in sexual recruitment, coastal runoff, and coastal hardening will compound some corals'
ability to survive rapid sea level rise.

This threat is expected to disproportionately affect shallow areas adjacent to degraded coastlines,
as inundation results in higher levels of sedimentation from the newly-inundated coastlines to the
shallow areas. Spatially, exposure to sea-level rise will be moderated by horizontal and vertical
distances of reef-building coral habitats from inundated, degraded coastlines. Temporally,
exposure to sea-level rise will increase over time as the rate of rise increases (NMFS, 2012b, SIR
Section 3.2.4).
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Sea-level rise is likely to interact with other threats, especially considering that sea-level rise is
likely to increase across the ranges of the 82 candidate species over the reasonably foreseeable

future. For example, the inundation of developed areas (e.g., urban and agricultural areas) and
other areas where shoreline sediments are easily eroded by sea-level rise is likely to degrade
water quality of adjacent coral habitat, through increased sediment and nutrient runoff, and the
potential release of toxic contamination.

4.3.4.1.3.8 Predation

Numerous studies have documented the quantitative impact of predation by various taxa on coral
tissue and skeleton. Predators can indirectly affect the distribution of corals by preferentially
consuming faster-growing coral species, thus allowing slower-growing corals to compete for
space on the reef. The most notable example of predation impacts in the Indo-Pacific are from
large aggregations of crown-of-thorns seastar (Acanthaster planci;COTS), termed outbreaks; the
specific causative mechanism of COTS outbreaks is unknown. COTS can reduce living coral
cover to less than one percent during outbreaks, change coral community structure, promote
algal colonization, and affect fish population dynamics. Therefore, predation, although
considered to be of low importance to the extinction risk of corals in general, can be significant
to individual species.

Spatially, exposure to predation by corallivores is moderated by presence of predators of the

corallivores (i.e., predators of the predators). For example, corallivorous reef fish prey on corals,
and piscivorous reef fish and sharks prey on the corallivores; thus, high abundances of
piscivorous reef fish and sharks moderates coral predation. Abundances of piscivorous reef fish
and sharks vary spatially because of different ecological conditions and human exploitation
levels. Spatially, exposure to predation is also moderated by distance from physical conditions
that allow corallivore populations to grow. For example, in the Indo-Pacific, high nutrient runoff
from continents and high islands improves reproductive conditions for COTS, thus coral
predation by COTS is moderated by distance from such conditions. Predation can also be
moderated by depth of many habitats because abundances of many corallivorous species decline
with depth. Temporally, exposure to predation will increase over time as conditions change, but
will still be strongly moderated by distance and depth for certain species, depending upon the
distribution and abundances of a species’ populations, relative to this threat (NMFS, 2012b, SIR
Section 3.3.3).

Predation of coral colonies can increase the likelihood of the colonies being infected by disease,
and likewise diseased colonies may be more likely to be preyed upon. There are likely other
examples of cumulative and interactive effects of predation with other threats to corals.

4.3.4.1.3.9 Collection and Trade

Globally, 1.5 million live stony coral colonies are reported to be collected from at least 45
countries each year, with the United States consuming the largest portion of live corals (64
percent) and live rock (95 percent) for the aquarium trade. The imports of live corals taken
directly from coral reefs (not from aquaculture) increased by 600 percent between 1988 and
2007, while the global trade in live coral increased by nearly 1,500 percent. Harvest of stony
corals is usually highly destructive, and results in removing and discarding large amounts of live
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coral that go unsold and damaging reef habitats around live corals. While collection is a highly
spatially focused impact, it can result in significant impacts and was considered to contribute to
individual species' extinction risk.

Spatially, exposure to collection and trade is moderated by demand, and can be moderated by
distance and depth. Demand is highly species-specific, resulting in variable levels of collection
pressure. However, even for heavily-collected species, geographic and depth distributions
strongly moderate collection because distance from land and depth create barriers to human
access. Temporally, exposure to collection and trade may increase over time, but will still
continue to be strongly moderated by demand, distance, and depth (NMFS, 2012b, SIR Section
3.3.6).

Collection and trade of coral colonies can increase the likelihood of the colonies being infected
by disease, due to both the directed and incidental breakage of colonies, which are then more
easily infected. There are likely other examples of cumulative and interactive effects of
collection and trade with other threats to corals.

4.3.4.2 Potential Effects of Acoustic Stressors on Corals

The U.S. Navy’s analysis highlighted that very little is known about sound detection and use of
sound by aquatic invertebrates {Budelmann, 1992 #155899;Budelmann, 1992 #155900}(Popper
2001){Montgomery, 2006 #155891}. Organisms may detect sound by sensing either the particle
motion or pressure component of sound, or both. Aquatic invertebrates probably do not detect
pressure since many are generally the same density as water and few, if any, have air cavities
that would function like the fish swim bladder in responding to pressure {Budelmann, 1992
#155900}(Popper 2001). Many aquatic invertebrates, however, have ciliated "hair™ cells that
may be sensitive to water movements, such as those caused by currents or water particle motion
very close to a sound source {Budelmann, 1992 #155899;Budelmann, 1992 #155900}{Mackie,
2003 #155897}. This may allow sensing of nearby prey or predators or help with local
navigation.

Aquatic invertebrates that can sense local water movements with ciliated cells include
cnidarians, flatworms, segmented worms, urochordates (tunicates), mollusks, and arthropods
{Budelmann, 1992 #155899;Budelmann, 1992 #155900}(Popper 2001). The sensory
capabilities of corals are largely limited to detecting water movement using receptors on their
tentacles {Gochfeld, 2004 #155896}, and the exterior cilia of coral larvae likely help them detect
nearby water movements (Vermeij et al. 2010). Some aquatic invertebrates have specialized
organs called statocysts for determination of equilibrium and, in some cases, linear or angular
acceleration. Statocysts allow an animal to sense movement and may enable some species, such
as cephalopods and crustaceans, to be sensitive to water particle movements associated with
sound (Hu et al. 2009){Montgomery, 2006 #155891}{Kaifu, 2008 #155892}(Popper 2001).
Because any acoustic sensory capabilities, if present at all, are limited to detecting water motion,
and water particle motion near a sound source falls off rapidly with distance, aquatic
invertebrates are probably limited to detecting nearby sound sources rather than sound caused by
pressure waves from distant sources.
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Both behavioral and auditory brainstem response studies suggest that crustaceans may sense
sounds up to 3 kilohertz (kHz), but best sensitivity is likely below 200 Hertz (Hz) {Lovell, 2005
#155893;Lovell, 2006 #155894}(Goodall et al. 1990). Most cephalopods (e.g., octopus and
squid) likely sense low-frequency sound below 1,000 Hz, with best sensitivities at lower
frequencies {Budelmann, 1992 #155900}{Mooney, 2010 #155890}(Packard and Packard 1990).
A few may sense higher frequencies up to 1,500 Hz (Hu et al. 2009). Squid did not respond to
toothed whale ultrasonic echolocation clicks at sound pressure levels ranging from 199 to 226
decibels (dB) referenced to (re) 1 p (micro) Pascal (Pa) peak-to-peak, likely because these clicks
were outside of squid hearing range (Wilson et al. 2007). However, squid exhibited alarm
responses when exposed to broadband sound from an approaching seismic airgun with received
levels exceeding 145 to 150 dB re 1 pPa2-second (- s) root mean square (McCauley et al. 2000a).

Aquatic invertebrates may produce and use sound in territorial behavior, to deter predators, to
find a mate, and to pursue courtship (Popper 2001). Some crustaceans produce sound by rubbing
or closing hard body parts together, such as lobsters and snapping shrimp (Au and Banks
1998){Patek, 2006 #155880}{Latha, 2005 #155881}. The snapping shrimp chorus makes up a
significant portion of the ambient noise in many locales (Au and Banks 1998){Cato, 1992
#155882}. Each click is up to 215 dB re 1 uPa, with a peak around 2 to 5 kHz (Au and Banks
1998){Heberholz, 2001 #155883}. Other crustaceans make low-frequency rasping or rumbling
noises, perhaps used in defense or territorial display, that are often obscured by ambient noise
{Patek, 2006 #155880}{Patek, 2009 #155885}.

Reef noises, such as fish pops and grunts, sea urchin grazing (around 1.0 kHz to 1.2 kHz), and
snapping shrimp noises (around 5 kHz) (Radford et al. 2010), may be used as cues by some
aquatic invertebrates. Nearby reef noises were observed to affect movements and settlement
behavior of coral and crab larvae (Vermeij et al. 2010){Jeffs, 2003 #155884}{Radford, 2007
#155886}{Stanley, 2001 #155888}. Larvae of other crustacean species, including pelagic and
nocturnally emergent species that benefit from avoiding predators associated with coral reefs,
appear to avoid reef noises {Simpson, 2011 #155887}. Detection of reef noises is likely limited
to short distances (less than 330 ft. [100 m]) (Vermeij et al. 2010).

Because research on the consequences of exposing marine invertebrates to anthropogenic sounds
is limited, qualitative analyses were conducted to determine the effects of the following acoustic
stressors on marine invertebrates within the Study Area: non-impulsive sources (including sonar,
vessel noise, aircraft overflights, and other active acoustic sources) and impulsive acoustic
sources (including explosives, airguns, and weapons firing).

Most marine invertebrates cannot sense mid- or high-frequency sounds, distant sounds, or
aircraft noise transmitted through the air-water interface. Most marine invertebrates would not
be close enough to intense sound sources, such as some sonars, to potentially experience impacts
to sensory structures. Any marine invertebrate capable of sensing sound may alter its behavior if
exposed to non-impulsive sound, although it is unknown if responses to non-impulsive sounds
occur. Continuous noise, such as from vessels, may contribute to masking of relevant
environmental sounds, such as reef noise. Because the distance over which most marine
invertebrates are expected to detect any sounds is limited and vessels would be in transit, any
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sound exposures with the potential to cause masking or behavioral responses would be brief.
Without prolonged proximate exposures, long-term impacts are not expected. Although non-
impulsive underwater sounds produced during training activities may briefly impact some
individuals capable of detecting sounds, intermittent exposures to non-impulsive sounds are not
expected to impact survival, growth, recruitment, or reproduction of widespread marine
invertebrate populations.

4.3.4.3 Potential Effects of Energy Stressors on Corals

The U.S. Navy analyzed the potential impacts of the various types of energy stressors associated
with training and testing activities within the Study Area. Specifically, they assessed the
potential impacts from (1) electromagnetic devices, and (2) high energy lasers.

4.3.43.1 Electromagnetic Devices

The U.S. Navy analysis acknowledges that little information exists regarding susceptibility of
corals to electromagnetic fields. Most corals are thought to use water temperature, day length,
and tidal fluctuations as cues for spawning. Magnetic fields are not known to control coral
spawning release or larval settlement. Some arthropods (e.g., spiny lobster and American
lobster) can sense magnetic fields, and this is thought to assist the animal with navigation and
orientation (Lohmann et al. 1995){Normandeau, 2011 #155867}. These animals travel relatively
long distances during their lives, and it is possible that magnetic field sensation exists for other
invertebrates that travel long distances. Marine invertebrates, including several commercially
important species and federally managed species, have the potential to use magnetic cues
{Normandeau, 2011 #155867}. Susceptibility experiments have focused on arthropods, but
several mollusks and echinoderms are also susceptible. However, because susceptibility is
variable within taxonomic groups it is not possible to make generalized predictions for groups of
marine invertebrates. Sensitivity thresholds vary by species ranging from 0.3-30 milliTesla
(mT), and responses included non-lethal physiological and behavioral changes {Normandeau,
2011 #155867%}. The primary use of magnetic cues seems to be navigation and orientation.
Human-introduced electromagnetic fields have the potential to disrupt these cues and interfere
with navigation, orientation, and migration. Because electromagnetic fields weaken
exponentially with distance from the source, large and sustained magnetic fields present greater
exposure risks than small and transient fields, even if the small field is many times stronger than
the earth’s magnetic field {Normandeau, 2011 #155867}. Transient or moving electromagnetic
fields may cause temporary disturbance to susceptible organisms’ navigation and orientation.

There is no overlap of electromagnetic device use with designated critical habitat for elkhorn and
staghorn coral. Therefore, stressors from electromagnetic devices would not be present in
elkhorn and staghorn coral critical habitat.

4.3.4.3.2 High-energy Lasers

High energy laser weapons are designed to disable surface targets, rendering them immobile.
The primary concern is the potential for an invertebrate to be struck with the laser beam at or
near the water's surface, which could result in injury or death. Marine invertebrates could be
exposed to the laser only if the beam misses the target. Should the laser strike the sea surface,
individual invertebrates at or near the surface, such as jellyfish, floating eggs, and larvae could
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potentially be exposed. The potential for exposure to a high energy laser beam decreases as
water depth increases. Most marine invertebrates are not susceptible to laser exposure because
they occur beneath the sea surface.

High-energy laser weapons tests would be conducted along the Northeast U.S. Continental Shelf
Large Marine Ecosystem and Gulf Stream Open Ocean Area specifically within the VACAPES
Range Complex.

Coral species do not occur within the VACAPES Range Complex, or near the sea surface and
therefore would not be exposed. There is no overlap of high-energy laser device use with
designated critical habitat for elkhorn and staghorn coral. Therefore, the U.S. Navy determined
that high energy laser devices will not affect elkhorn and staghorn coral or critical habitat.

4.3.4.4 Potential Effects of Physical Disturbance and Strike Stressors on Corals

The U.S. Navy analyzed potential impacts of various types of physical disturbance and strike
stressors associated with training and testing activities within the Study Area. Specific physical
disturbance and strike stressors assessed for impacts to corals include (1) vessels and in-water
devices, (2) military expended materials, and (3) seafloor devices.

4.3.4.5 Potential Effects of Vessels and In-Water Devices on Corals

Vessels and in-water devices have the potential to impact marine invertebrates by disturbing the
water column or sediments, or directly striking organisms {Bishop, 2008 #155878%}. Propeller
wash (water displaced by propellers used for propulsion) from vessel movement and water
displaced from vessel hulls can potentially disturb marine invertebrates in the water column and
are a likely cause of zooplankton mortality {Bickel, 2011 #155879}. This localized and short-
term exposure to vessel and propeller movements could displace, injure, or kill zooplankton,
invertebrate eggs or larvae, and macro-invertebrates in the upper portions of the water column.
Surface vessels represent the majority of Navy vessels used in the Study Area, and these have
drafts up to approximately 40-50 ft. (12-15 m), meaning that physical strikes are limited to the
uppermost portion of the ocean. Disturbance caused by propeller wash can extend to
approximately twice this depth. The average depth of the Atlantic Ocean is approximately 3,339
m, so approximately 99.1 percent of the water column is too deep to be exposed to physical
strike or disturbance from surface vessels.

There are few sources of information on the impact of non-lethal chronic disturbance to marine
invertebrates. One study of seagrass-associated marine invertebrates found that chronic
disturbance from vessel wakes resulted in the long-term displacement of some marine
invertebrates from the impacted area {Bishop, 2008 #155878}. Impacts of this type resulting
from repeated exposure in shallow water are unlikely to result from Navy training and testing
activities, because most vessel movements in shallow water are concentrated in well-established
port facilities and associated channels {Mintz, 2006 #155875}.

The Navy concluded that vessels and in-water devices do not normally collide with corals that
inhabit the seafloor because Navy vessels are operated in relatively deep waters and have
navigational capabilities to avoid contact with these habitats. A consequence of vessel operation
in shallow water is increased turbidity from stirring up bottom sediments. Turbidity can impact
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corals on hard bottom areas by reducing the amount of light that reaches these organisms and by
increasing the effort the organism expends on sediment removal {Riegl, 1995 #155877}. Reef-
building corals are sensitive to water clarity because of their symbiotic algae (i.e., zooxanthellae)
that require sunlight to live. Encrusting organisms residing on hard bottom can be impacted by
persistent silting from increased turbidity. In addition, propeller wash and physical contact with
coral and hard bottom areas can cause structural damage to the substrate, as well as mortality to
encrusting organisms.

Typical Navy navigational procedures minimize the likelihood of contacting the seafloor, and
most Navy vessel movements in nearshore waters are confined to established channels and ports
or predictable transit lanes within the Northeast U.S. Continental Shelf and Southeast U.S.
Continental Shelf Large Marine Ecosystems, primarily between Norfolk, Virginia, and
Jacksonville, Florida {Mintz, 2006 #155875}. Approximately 80 percent of Naval Surface
Warfare Center, Panama City Division Testing Range surface activities occur beyond St.
Andrew Bay and the inshore surf zone (the nearshore area of the beach where waves break,
typically about 60-600 ft. [20-200 m]) {Dean, 2004 #155876}, while approximately 20 percent
of surface operations may enter estuarine and nearshore waters.

The Navy assessment states that amphibious vessels would make contact with the seafloor in the
surf zone during amphibious assault and amphibious raid operations. Benthic invertebrates, such
as crabs, clams, and polychaete worms, within the disturbed area could be displaced, injured, or
killed during amphibious operations. Amphibious operations take place in a limited area in the
Southeast U.S. Continental Shelf Large Marine Ecosystem along Onslow Beach in North
Carolina and at Naval Station Mayport, Florida, both long-established training beaches. Benthic
invertebrates inhabiting these areas are adapted to a highly variable environment and are
expected to rapidly re-colonize disturbed areas by immigration and larval recruitment. Studies
indicate that benthic communities of high energy sandy beaches recover relatively quickly
(typically within two to seven months) following beach nourishment (ACOE 2001). Schoeman
et al. {, 2000 #155873} found that the macrobenthic (visible organisms on the seafloor)
community required between 7 and 16 days to recover following excavation and removal of sand
from a 2,153 ft.2 (200 m2) quadrant from the intertidal zone of a sandy beach.

Lastly, the Navy concluded that unmanned underwater vehicles travel at relatively low speeds
and are smaller than most vessels, making the risk of strike or physical disturbance to marine
invertebrates very low. Zooplankton, invertebrate eggs or larvae, and macro-invertebrates in the
water column could be displaced, injured, or killed by unmanned underwater vehicle
movements.

There is no overlap in the use of vessels and in-water devices with designated critical habitat for
elkhorn and staghorn coral because vessels and inwater devices do not contact the seafloor
during training and testing activities. Amphibious vehicles are an exception, but beaches are not
critical habitat for elkhorn and staghorn coral. Therefore, the Navy determined that vessels and
in-water devices will not affect elkhorn and staghorn coral critical habitat.
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4.3.4.6 Potential Effects of Military Expended Material on Corals

The U.S. Navy analyzed the strike potential to marine invertebrates including corals for the
following categories of military expended materials: (1) non-explosive practice munitions, (2)
fragments from high-explosive munitions, and (3) expended materials other than munitions, such
as sonobuoys, vessel hulks, and expendable targets.

The spatial extent of military expended materials deposition includes all of the Study Area.
Despite this broad range, the majority of military expended materials deposition occurs within
established range complexes and testing ranges. Physical disturbance or strikes by military
expended materials on marine invertebrates is possible at the water’s surface, through the water
column, and at the seafloor.

The Navy concluded that sessile marine invertebrates such as corals are particularly susceptible
to military expended material strike. This includes shallow-water corals, hard bottom, and deep-
water corals. Physical disturbance and strikes on deep-water corals (both military expended
materials and marine debris) were inferred during a recent mapping expedition where objects
were observed resting on and near deep-water invertebrates {Navy, 2011 #155872}. Most
shallow-water coral reefs in the Study Area are within or adjacent to the Key West Range
Complex, where the greatest numbers of military expended materials are primarily lightweight
flares and chaff, which have inconsequential strike potential.

The Navy analysis indicates that potential impacts of projectiles to marine invertebrates on
shallow-water corals, hard bottom, or deepwater corals present the greatest risk of long-term
damage compared with other seafloor communities because (1) many corals and hard bottom
invertebrates are sessile, fragile, and particularly vulnerable; (2) many of these organisms are
slow-growing and could require decades to recover {Precht, 2003 #155871}; and (3) military
expended materials are likely to remain mobile for a longer time because natural encrusting and
burial processes are much slower on hard substrates than on soft bottom habitats.

Direct ordnance strikes from bombs, missiles, and rockets are potential stressors to marine
invertebrates. The nature of their potential impacts is the same as projectiles; however, their size
in both non-explosive and high-explosive forms is greater than most projectiles and high-
explosive bombs, missiles, and rockets are likely to produce a greater number of small fragments
than do projectiles. Propelled fragments are produced by high-explosives. Close to the
explosion, invertebrates could potentially sustain injury from propelled fragments. However,
studies of underwater bomb blasts have shown that fragments are larger than those produced
during air blasts and decelerate much more rapidly (Swisdak Jr. and Montaro 1992){O'Keefe,
1984 #155870}%, reducing the risk to marine organisms. Bombs, missiles, and rockets are
designed to explode within 3 ft. (1 m) of the sea surface, where large marine invertebrates are
relatively infrequent.

Sinking exercises (SINKEX) occur in specific open ocean areas, outside of the coastal range
complexes. SINKEX activities have the potential to impact benthic invertebrates as the ship
hulk lands on the seafloor. As the vessel hulk settles on the seafloor, all marine invertebrates
within the footprint of the hulk would be impacted by strike or burial, and invertebrates a short
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distance beyond the footprint of the hulk would be disturbed. The Navy concluded that it is
likely that habitat-forming invertebrates are absent where sinking exercises are planned because
this activity occurs in depths greater than the range of corals and most other habitat-forming
invertebrates (approximately 3,000 m) and away from known hydrothermal vent communities.

Activities that expend sonobuoy and air-launched torpedo parachutes generally occur in water
deeper than 183 m. The Navy indicates that because they are in the air and water column for a
time span of minutes, it is improbable that such a parachute deployed over water deeper than 183
m could travel far enough to affect shallow-water corals, including the ESA-listed elkhorn coral,
staghorn coral, and the seven candidate coral species. Parachutes may impact marine
invertebrates by disturbance, strikes, burial/smothering, or abrasion. Movement of parachutes in
the water may break more fragile invertebrates such as deep-water corals.

4.3.4.7 Potential Effects of Seafloor Devices on Corals

Seafloor devices include items that are placed on, dropped on, or moved along the seafloor such
as mine shapes, anchor blocks, anchors, bottom-placed instruments, bottom-crawling unmanned
underwater vehicles, and bottom placed targets that are recovered (not expended). Placement or
mooring of objects on the seafloor may impact benthic invertebrates, eggs, and larvae by
disturbance, strike, burial, or abrasion of individuals at the site and may disturb marine
invertebrates outside the footprint of the seafloor device.

All activities using seafloor devices in the Key West Range Complex and the South Florida
Ocean Measurement Facility Testing Range could expose this substrate to disturbances that
could degrade the quality of critical habitat. Precision anchoring is qualitatively different and
potential impacts to the seafloor are more intense than for other seafloor devices. The training
activity involves navigation to a preplanned position and deployment of the ship’s anchor. The
ship’s crew is evaluated on the accuracy of the ship’s position after the anchor is deployed.
Precision anchoring may result in short-term and localized disturbances to water column habitats
and long-term disturbances to seafloor habitats. Bottom sediments would be disturbed, and
localized increases in turbidity would occur when an anchor makes contact with the seafloor, but
turbidity would quickly dissipate (i.e., time scales of minutes to hours) following the exercise.
Seafloor habitat and associated marine invertebrates in designated anchorage areas are likely
prevented from fully recovering due to long-term, historical use of the same areas for anchoring.

4.3.4.8 Critical Habitat

NMFS designated critical habitat for elkhorn and staghorn corals in November 2008 in four
areas: Florida, Puerto Rico, St. John/ St. Thomas, and St. Croix. The primary constituent
element for elkhorn and staghorn coral critical habitat are “substrate of suitable quality and
availability” meaning a consolidated hardbottom or dead coral skeleton that is free from fleshy
macroalgae cover and sediment cover. This feature is essential to the conservation of these two
species due to the extremely limited recruitment currently being observed.
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Figure 9. Critical Habitat for Elkhorn and Staghorn Coral in the AFTT Study Area

Exemptions from critical habitat designations include a small zone around Naval Air Station Key
West, and the South Florida Ocean Measurement Facility Testing Range (Sections 3.8.2.3.1 and
3.8.2.4.1, Status and Management). All activities involving military expended materials,
seafloor devices, and secondary stressors in the Key West Range Complex and the South Florida
Ocean Measurement Facility Testing Range could expose this substrate to disturbances that
could degrade the quality of critical habitat. However, the likelihood of exposure is reduced by
mitigation measures, discussed in Navy Standard Operating Procedures, Mitigation, and
Monitoring. It is unlikely that activities involving military expended materials, seafloor devices,
and secondary stressors would reduce the conservation value of elkhorn and staghorn coral
critical habitat.

4.3.4.9 Conclusion

The U.S. Navy determined that stressors resulting from military expended materials and seafloor
devices may affect, but are not likely to adversely affect Lamarck’s sheet coral (Agaricia
lamarcki), boulder star coral (Montastraea annularis), mountainous star coral (Montastraea
faveolata), star coral (Montastraea franksi), pillar coral (Dendrogyra cylindrus), elliptical star
coral (Dichocoenia stokesii), rough cactus coral (Mycetophyllia ferox), staghorn coral (Acropora
cervicornis) and elkhorn coral (Acropora palmata) by imposing fitness consequences on an
individual that could result in “take.” All other stressors were determined to have “no effect”
since exposure or response to these potential stressors would not be expected.

With the exception of designated critical habitat for staghorn and elkhorn corals which are
proposed for redesignation from threatened to endangered, critical habitat has not been proposed
for these species yet and as such would not be affected. As we determined in the previous
section, it is unlikely that activities involving military expended materials, seafloor devices, and
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secondary stressors would reduce the conservation value of elkhorn and staghorn coral critical
habitat. Therefore, these stressors for coral species will not be addressed further in this opinion.

4.35 Bowhead Whale

4.3.5.1 Populations

Currently, five bowhead whale stocks have been identified: Sea of Okhotsk, Davis Strait,
Hudson Bay, offshore waters of Spitsbergen, and the western Arctic, with only the latter
occurring in U.S. waters, and most stocks consist of a few dozens to hundreds of individuals
(Ivashchenko and Clapham 2010; IWC 1992a; NMFS 2006i). Genetically, significant genetic
differentiation exists between these areas (Givens et al. 2010; Ivashchenko and Clapham 2010).
However, genetic analyses have thus far not clearly identified differences, particularly between
Atlantic stocks, although some differentiation in haplotypes appears to exist between Hudson
Bay and Davis Strait individuals in some areas (but not in all areas)(Bachmann et al. 2010;
Heide-Jorgensen and Postma 2006; Postma and Cosens 2006). Genetic differentiation appears to
be high within the western Arctic stock, which likely represents a single population (Givens et al.
2010).

4.3.5.2 Distribution

Bowhead whales only occur at high latitudes in the northern hemisphere and have a disjunctive
circumpolar distribution (Reeves 1980). Bowhead whales are found in the western Arctic
(Bering, Chukchi, and Beaufort Seas), the Canadian Arctic and West Greenland (Baffin Bay,
Davis Strait, and Hudson Bay), the Okhotsk Sea (eastern Russia), and the Northeast Atlantic
from Spitzbergen westward to eastern Greenland. In the Chukchi Sea, bowheads are found in all
months of the year (mainly west and southwest of Point Barrow) and distribution does not appear
linked to changes in sea ice cover (Clarke and Ferguson. 2010b). Bowheads inhabiting the
Okhotsk Sea appear to reside there year-round (lvashchenko and Clapham 2010). Historically,
bowhead whale range has extended into the eastern Atlantic, in which basin it is estimated that
52,500 individuals once lived (Allen et al. 2006).

Bowhead distribution extends into the northernmost portion of the action area, including shelf
areas west of Greenland (sighted there in April) and northern Labrador (Ledwell et al. 2007).
From May 2002 to December 2003, satellite-tracked bowheads travelled from western Greenland
northwestward to Lancaster Sound. Individuals remained within the Canadian High Arctic or
along the east coast of Baffin Island in summer and early fall, but moved rapidly south along the
east coast of Baffin Island and entered Hudson Strait (Heide-Jorgensen et al. 2006).

4.3.5.3 Movement and Habitat

The majority of the western Arctic stock migrates annually from wintering areas (November to
March) in the northern Bering Sea, through the Chukchi in spring (March through June), to the
Beaufort Sea where they spend much of the summer (mid-May through November) before
returning again to the Bering Sea in fall. In the Chukchi Sea, bowheads are generally found in
waters between 50 and 200 m deep (Clarke and Ferguson. 2010b). However, individuals in the
Beaufort Sea appear to strongly favor shallower areas less than 50 m and preferably shallower
than 20 m (Clarke and Ferguson. 2010a). Feeding appears to preferentially occur in 154-157°
longitude in the Beaufort Sea (Clarke and Ferguson. 2010a). During their migrations north, they
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are forced between land and pack ice around Point Barrow, Alaska. They spend most of the
summer in relatively ice-free waters of the Beaufort Sea, but they are associated with sea ice the
rest of the year (Moore and Reeves 1993). During their autumn migration, bowhead whales
preferentially select nearshore shelf waters, except if there are heavy ice conditions, in which
case they select slope habitat. Not all bowhead whales follow this migration and some over-
summer in the Bering and Chukchi Seas.

4.3.5.4 Growth and Reproduction

Reproductive activities for bowhead whales occur throughout the year, but conception takes
place in late winter or early spring. Some whales may be unable to conceive, as there is evidence
of pseudohermaphroditism in a relatively high percentage (two of 76 whales sampled) of male
bowhead whales (Philo et al. 1992). Gestation lasts 12 to 16 months and the calving interval is
between 3.5 and seven years (Nerini et al. 1984; Tarpley et al. 1995). Bowhead whales take
approximately two decades to become sexually mature, when they reach approximately 40 to 46
feet in length (IWC 2004a; Nerini et al. 1984; Schell and Saupe 1993; Schell et al. 1989). Disko
Bay, Canada has been proposed as a breeding site for bowheads in the Baffin Bay stock and
Foxe Bay has been proposed as a calf-rearing site (Heide-Jorgensen et al. 2010b).

4.3.5.5 Status and Trends

Bowhead whales were originally listed as endangered in 1970 (35 FR 18319), and this status
remained since the inception of the ESA in 1973. Bowhead whale abundance prior to
commercial whaling in the western Arctic has been estimated at 10,400 to 23,000 (Woodby and
Botkin 1993). At the end of commercial whaling the species had declined to between 1,000 and
3,000 bowhead whales in the western Arctic. The current minimum population estimate is 9,472
whales, and in 2001 the population was estimated at 10,545 individuals (Angliss and Outlaw
2008). The combined Davis Strait-Hudson Bay stocks are now thought to number at least 7,000
(Cosens et al. 2006). Also in 2001, 121 calves were counted, which is the most calves recorded
in a single year. The population has been increasing at approximately 3.1% from 1978 to 1993
and more recently by about 3.5% annually (Angliss and Outlaw 2008). Punt (2010) estimated
the rate of increase for bowhead whales in the Bering-Chukchi-Beaufort Sea region to be 3.9%
annually (0.84 SE) between 1978 and 2001.

This upward population trend is consistent with impressions of local hunters and western Arctic
recovery may warrant delisting in the future (Gerber et al. 2007; Noongwook et al. 2007). Itis
also estimated that 1,229 individuals reside in the Spitsbergen stock, which also exceeds prior
abundance estimates and sightings are occurring on a more regular basis (Gilg and Born 2005;
Heide-Jorgensen et al. 2007). In 2009, a calf was spotted off northeast Greenland; the first
observed in the Spitsbergen stock in 18 years (Boertmann and Nielsen 2010). Hansen et al.
(2010) estimated 1,105 individuals in Isabella Bay, Canada in September 2009. The eastern
Canada-western Greenland stock appears to be increasing robustly based upon age at sexual
maturity and calving interval data (Koski et al. 2010).

4.3.5.6 Natural Threats
Little is known of diseases and natural death in the western Arctic bowhead whale population,
but the mortality rate is thought to be low (Koski et al. 1993). Bowhead whales have been
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subjects of killer whale attacks and, because of their robust size and slow swimming speed, tend
to form small groups and fight killer whales when confronted and may cause killer whale
mortality with their flukes (Ford and Reeves 2008). Individuals have been known to be trapped
by sea ice for extended periods, which may pose a lethal threat.

4.3.5.7 Anthropogenic Threats

Bowhead whales began declining precipitously with directed whaling efforts in the Bering Sea
between 1850 and 1870, when an estimated 60% of individuals were harvested (Braham 1984).
Harvests declined after 1870, although whaling efforts continued, including illegal Soviet
whaling (Ivashchenko and Clapham 2010). Subsistence harvests continue at present, with 31 of
38 whales struck by Alaskan native harpoons killed and landed in 2009, which is roughly similar
to annual landings over the past decade (Suydam et al. 2004; Suydam et al. 2009; Suydam et al.
2010; Suydam et al. 2005; Suydam et al. 2006; Suydam et al. 2003; Suydam and George. 2004;
Suydam et al. 2002).

Present threats to bowhead whales include interactions with crab pots, nets, and ship propellers at
low levels. Between 1978 and 2004, eight bowheads were observed entangled and five had
propeller scars (NMFS 2006i). These bowheads likely became entangled as a result of
“skimming” prey at the water’s surface and becoming entangled with debris. More significant
are the number of bowhead whales taken by native tribes from the western Arctic stock: 14 to 72
individuals, or 0.1 to 0.5% of the stock population annually. Under this system, 832 individuals
are known to have been taken from 1974 to 2003. However, these hunts are closely monitored
and accessed for negative impacts on population number and structure and serve to maintain
tribal culture. Individuals are known to have been taken by native tribes in Canada and Russia,
although in extremely low numbers. Another potential threat is the documented reduction in sea
ice, weather, or temperature conditions that has resulted from global warming (Tynan and
DeMaster 1997). It is unknown what effects these large scale changes may have (NMFS 2006i).

Several contaminants have been isolated from bowhead whale tissues in low concentrations,
including organochlorines, mercury, lead, arsenic, zinc, copper, cadmium, selenium, and silver
(Dehn et al. 2006; O'Hara et al. 2006; Rosa et al. 2007b). Rosa et al. (2008) measured metal
concentrations in the liver that included zinc (6.99 to 135.11 mg/kg wet weight), copper (1.09 to
203.81 mg/kg), cadmium (0.003 to 50.91 mg/kg), selenium (0.06 to 3.77 mg/kg), silver (0.05 to
2.37 mg/kg), and mercury (0.001 to 0.47 mg/kg). These same metals in kidney are generally
lower, but present; zinc (9.07 to 56.31 mg/kg wet weight), copper (0.76 to 7.94 mg/kg), cadmium
(0.01 to 64.0 mg/kg), selenium (0.23 to 3.21 mg/kg), silver (0.01 to 0.06 mg/kg), and mercury
(0.001 to 0.14 mg/kg). Thickening of the Bowman’s capsules and fibrous tissue formations are
associated with cadmium accumulation in the kidney. These changes may reduce kidney
function, although bowheads seem to be able to withstand significant kidney pathology (Parrish
et al. 2008). Bioaccumulation of these metals occurs with age, but differences between sexes
have not been observed in metal concentration (Parrish et al. 2008). These concentrations are
lower than in other studied cetaceans due to the lower level at which bowhead whales feed in the
overall food chain (Dehn et al. 2006; Parrish et al. 2008). Hormonal concentrations suggest that
contaminants are not presently a significant hindrance for bowhead whales (Rosa et al. 2007a).
However, the development of Arctic regions for oil and gas can increase contaminant loads in
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the environment, prey species, and protected species such as bowhead whales. Organochlorine
levels are also believed to accumulate in arctic regions (Tanabe et al. 1994), leading to concern
over the potential bioaccumulation of these toxins in bowhead whales due to global sources.

Bowhead whales have also been shown to vacate areas in which drilling and seismic survey
operations occur, apparently in response to sound (Davies 1997; Miller et al. 1999b; Richardson
1995b; Richardson and Malme 1993; Schick and Urban 2000). It is possible that migratory
routes have already shifted in response to anthropogenic sound (Richardson et al. 2004a).

4.3.5.8 Conclusion

The Navy modeled acoustic impacts within representative locations where training and testing
has historically occurred in the past and is expected to occur in the future. Within the Study
Area, the expected geographic extent of some species including bowhead whales did not overlap
with any area where potential acoustic impacts were modeled. Therefore, since there were no
expected impacts from the modeled sources, bowhead whales were excluded from quantitative
analysis and this opinion. Other stressors such as vessel strike are discountable due to the very
low frequency and duration of vessel traffic in areas where bowhead occur and the low densities
of animals where vessels frequent. Therefore, stressors associated with training and testing in
AFTT study area are not likely to adversely affect bowhead whales and as such are not addressed
further in this opinon.

4.4 Listed Species Considered Further in this Opinion

Based on the anticipated exposure and response of species to stressors, we identified endangered
and threatened species or critical habitat that are likely to be adversely affected by proposed
Atlantic Fleet training and testing.

This section of our Opinion consists of narratives for each of the threatened and endangered
species that occur in the action area and that may be adversely affected by the readiness activities
the U.S. Navy proposes to conduct in the AFTT Study Area. In each narrative, we present a
summary of information on each species to provide a foundation for the exposure analyses that
appear later in this opinion. We present information on the diving and social behavior of the
different species because that behavior helps determine whether aerial and ship board surveys are
likely to detect each species. We also summarize information on the vocalizations and hearing
of the different species because that background information lays the foundation for our
assessment of the how the different species are likely to respond to sounds produced by the
Navy’s training exercises and testing activities. Then we summarize information on the threats
to the species and the species’ status given those threats to provide points of reference for the
jeopardy determinations we make later in this opinion. That is, we rely on a species’ status and
trend to determine whether or not an action’s direct or indirect effects are likely to increase the
species’ probability of becoming extinct.
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4.4.1 Blue Whale

4.4.1.1 Subspecies

Several blue whale subspecies have been characterized from morphological and geographical
variability, but the validity of blue whale subspecies designations remains uncertain (McDonald
et al. 2006). The largest, the Antarctic or true blue whale (Balaenoptera musculus intermedia),
occurs in the highest Southern Hemisphere latitudes (Gilpatrick and Perryman. 2009). During
austral summers, “true” blue whales occur close to Antarctic ice. A slightly smaller blue whale,
B. musculus musculus, inhabits the Northern Hemisphere (Gilpatrick and Perryman. 2009). The
pygmy blue whale (B. musculus brevicauda), may be geographically distinct from B. m.
musculus (Kato et al. 1995). Pygmy blue whales occur north of the Antarctic Convergence (60°-
80° E and 66°-70° S), while true blue whales are south of the Convergence (58° S) in the austral
summer (Kasamatsu et al. 1996; Kato et al. 1995). A fourth subspecies, B. musculus indica,
may exist in the northern Indian Ocean (McDonald et al. 2006).

4.4.1.2 Population Structure

Little is known about population and stock structure® of blue whales. Studies suggest a wide
range of alternative population and stock scenarios based on movement, feeding, and acoustic
data. Some suggest that as many as 10 global populations, while others suggest that the species
is composed of a single panmictic population (Gambell 1979; Gilpatrick and Perryman. 2009;
Reeves et al. 1998). For management purposes, the International Whaling Commission (IWC)
considers all Pacific blue whales to be a single stock, whereas under the MMPA, the NMFS
recognizes four stocks of blue whales: western North Pacific Ocean, eastern North Pacific
Ocean, Northern Indian Ocean, and Southern Hemisphere.

Until recently, blue whale population structure had not been tested using molecular or nuclear
genetic analyses (Reeves et al. 1998). A recent study by Conway (2005) suggested that the
global population could be divided into four major subdivisions, which roughly correspond to
major ocean basins: eastern North and tropical Pacific Ocean, Southern Indian Ocean, Southern
Ocean, and western North Atlantic Ocean. The eastern North/tropical Pacific Ocean
subpopulation includes California, western Mexico, western Costa Rica, and Ecuador, and the
western North Atlantic Ocean subpopulation (Conway 2005). Genetic studies of blue whales
occupying a foraging area south of Australia (most likely pygmy blue whales) have been found

3“Populations” herein are a group of individual organisms that live in a given area and share a common genetic
heritage. While genetic exchange may occur with neighboring populations, the rate of exchange is greater between
individuals of the same population than among populations---a population is driven more by internal dynamics, birth
and death processes, than by immigration or emigration of individuals. To differentiate populations, NMFS
considers geographic distribution and spatial separation, life history, behavioral and morphological traits, as well as
genetic differentiation, where it has been examined. In many cases, the behavioral and morphological differences
may evolve and be detected before genetic variation occurs. In some cases, the term “stock” is synonymous with
this definition of “population” while other usages of “stock” are not.
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to belong to a single population (Attard et al. 2010). For this Opinion, blue whales as treated
four distinct populations as outlined by Conway (2005).

North Atlantic. Blue whales are found from the Arctic to at least mid-latitude waters, and
typically inhabit the open ocean with occasional occurrences in the U.S. EEZ (Gagnon and Clark
1993; Wenzel et al. 1988b; Yochem and Leatherwood 1985b). Yochem and Leatherwood
(1985b) summarized records suggesting winter range extends south to Florida and the Gulf of
Mexico. The U.S. Navy’s Sound Surveillance System acoustic system has detected blue whales
in much of the North Atlantic, including subtropical waters north of the West Indies and deep
waters east of the U.S. Atlantic EEZ (Clark 1995). Concentrations of blue whale sounds were
detected in the Grand Banks off Newfoundland and west of the British Isles. Blue whales are
rare in the shelf waters of the eastern U.S. In the western North Atlantic, blue whales are most
frequently sighted from the Gulf of St. Lawrence and eastern Nova Scotia and in waters off
Newfoundland, during the winter (Sears et al. 1987). In the summer month, they have been
observed in Davis Strait (Mansfield 1985), the Gulf of St. Lawrence (from the north shore of the
St. Lawrence River estuary to the Strait of Belle Isle), and off eastern Nova Scotia (Sears et al.
1987). In the eastern North Atlantic, blue whales have been observed off the Azores, although
Reiner et al. (1993) did not consider them common in that area. Observations of feeding have
recently occurred over Ireland’s western continental slope (Wall et al. 2009).

Within the action area, blue whales occur occasionally to rarely in the U.S. EEZ, with only five
August sightings during extensive surveys (CETAP 1982a; Wenzel et al. 1988a). Yochem and
Leatherwood (1985a) suggested potential rare occurrence south to Florida and the Gulf of
Mexico.

4.4.1.3 Age
Blue whales may reach 70-80 years of age (COSEWIC 2002; Yochem and Leatherwood 1985b).

4.4.1.4 Reproduction

Gestation takes 10-12 months, followed by a 6-7 month nursing period. Sexual maturity occurs
at 5-15 years of age and calves are born at 2-3 year intervals (COSEWIC 2002; NMFS 1998c;
Yochem and Leatherwood 1985b). Recent data from illegal Russian whaling for Antarctic and
pygmy blue whales support sexual maturity at 23 m and 19-20 m, respectively (Branch and
Mikhalev 2008).

4.4.1.5 Movement

Blue whales are highly mobile, and their migratory patterns are not well known (Perry et al.
1999; Reeves et al. 2004). Blue whales migrate toward the warmer waters of the subtropics in
fall to reduce energy costs, avoid ice entrapment, and reproduce (NMFS 1998a). Satellite
tagging indicates that, for blue whales tagged off Southern California, movement is more linear
and faster (3.7 km/h) while traveling versus while foraging (1.7 km/h)(Bailey et al. 2009).
Residency times in what are likely prey patches averages 21 days and constituted 29% of an
individual’s time overall, although foraging could apparently occur at any time of year for tagged
individuals (Bailey et al. 2009). Broad scale movements also varied greatly, likely in response to
oceanographic conditions influencing prey abundance and distribution (Bailey et al. 2009). Blue
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whales along Southern California were found to be traveling 85% of the time and milling 11%
(Bacon et al. 2011).

4.4.1.6 Vocalization and Hearing

Blue whales produce prolonged low-frequency vocalizations that include moans in the range
from 12.5-400 Hz, with dominant frequencies from 16-25 Hz, and songs that span frequencies
from 16-60 Hz that last up to 36 sec repeated every 1 to 2 min (see Cummings and Thompson
1971; Cummings and Thompson 1977; Edds-Walton 1997a; Edds 1982; McDonald et al. 1995a;
Thompson and Friedl 1982). Berchok et al. (2006) examined vocalizations of St. Lawrence blue
whales and found mean peak frequencies ranging from 17.0-78.7 Hz. Reported source levels are
180-188 dB re 1uPa, but may reach 195 dB re 1uPa (Aburto et al. 1997; Clark and Ellison 2004;
Ketten 1998b; McDonald et al. 2001b). Samaran et al. (2010) estimated Antarctic blue whale
calls in the Indian Ocean at 179 £ 5 dB re 1 pPams at 1 m in the 17-30 Hz range and pygmy blue
whale calls at 175+ 1 dB re 1 pPa;y,s at 1 m in the 17-50 Hz range.

In temperate waters, intense bouts of long patterned sounds are very common from fall through
spring, but these also occur to a lesser extent during the summer in high latitude feeding areas.
Short sequences of rapid calls in the 30-90 Hz band are associated with animals in social groups.
The seasonality and structure of long patterned sounds suggest that these sounds are male
displays for attracting females, competing with other males, or both. The context for the 30-90
Hz calls suggests that they are communicative but not related to a reproductive function.
Vocalizations attributed to blue whales have been recorded in presumed foraging areas, along
migration routes, and during the presumed breeding season (Beamish and Mitchell 1971;
Cummings et al. 1972; Cummings and Thompson 1971; Cummings and Thompson 1977;
Cummings and Thompson 1994; Rivers 1997; Thompson et al. 1996).

As with other baleen whale vocalizations, blue whale vocalization function is unknown, although
numerous hypotheses exist (maintaining spacing between individuals, recognition, socialization,
navigation, contextual information transmission, and location of prey resources (Edds-Walton
1997b; Payne and Webb 1971; Thompson et al. 1992a). Intense bouts of long, patterned sounds
are common from fall through spring in low latitudes, but these also occur less frequently while
in summer high-latitude feeding areas. Short, rapid sequences of 30-90 Hz calls are associated
with socialization and may be displays by males based upon call seasonality and structure.

Blue whale calls appear to vary between western and eastern North Pacific regions, suggesting
possible structuring in populations (Rivers 1997; Stafford et al. 2001).

Direct studies of blue whale hearing have not been conducted, but it is assumed that blue whales
can hear the same frequencies that they produce (low-frequency) and are likely most sensitive to
this frequency range (Ketten 1997b; Richardson et al. 1995d).

Blue whales responded to a mid-frequency sound source, with a source level between 160-210
dB re 1 pPa at 1 m and a received sound level up to 160 dB re 1 pPa, by exhibiting generalized
avoidance responses and changes to dive behavior during controlled exposure experiments
(CCE) (Goldbogen et al. 2013). However, reactions were not consistent across individuals based
on received sound levels alone, and likely were the result of a complex interaction between
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sound exposure factors such as proximity to sound source and sound type (mid-frequency sonar
simulation vs. pseudo-random noise), environmental conditions, and behavioral state. Surface
feeding whales did not show a change in behavior during CCEs, but deep feeding and non-
feeding whales showed temporary reactions that quickly abated aftgr,spund exposure. Distances
of the sound source from the whales during CCEs were sometimes less than a mile.

4.4.1.7 Status and Trends
Blue whales (including all subspecies) were originally listed as endangered in 1970 (35 FR
18319), and this status continues since the inception of the ESA in 1973.

Table 31 contains historic and current estimates of blue whales by region. Globally, blue whale
abundance has been estimated at between 5,000-13,000 animals (COSEWIC 2002; Yochem and
Leatherwood 1985b); a fraction of the 200,000 or more that are estimated to have populated the
oceans prior to whaling (Maser et al. 1981; U.S. Department of Commerce 1983).

North Atlantic. Commercial hunting had a severe effect on blue whales, such that they remain
rare in some formerly important habitats, notably in the northern and northeastern North Atlantic
(Sigurjonsson and Gunnlaugsson 1990). Sigurjonsson and Gunnlaugsson (1990) estimated that
at least 11,000 blue whales were harvested from all whaling areas from the late nineteenth to
mid-twentieth centuries. The actual size of the blue whale population in the North Atlantic is
uncertain, but estimates range from a few hundred individuals to about 2,000 (Allen 1970;
Mitchell 1974a; Sigurjonsson 1995; Sigurjonsson and Gunnlaugsson 1990). Current trends are
unknown, although an increasing annual trend of 4.9% annually was reported for 1969-1988 off
western and southwestern Iceland (Sigurjonsson and Gunnlaugsson 1990). Sigurjonsson and
Gunnlaugsson (1990) concluded that the blue whale population had been increasing since the
late 1950s. In the northeastern Atlantic, blue whales are most common west and south of Iceland
and may be the largest concentration of blue whales in the North Atlantic (Pike et al. 2009b). In
this area, the population may be recovering at a rate of 4-5% (Pike et al. 2009b). Punt (2010)
estimated the rate of increase for blue whales in the central North Atlantic to be 9% annually
(3.83 SE) between 1987 and 2001.

Table 31. Summary of past and present blue whale abundance.

) Population, Pre- 95% Current  95%
Region stock, or exploitation . Source
. Cl estimate  CI
study area estimate
L L 11,200- L (DOC 1983; Maser
Global 200,000 13,000 et al. 1981)
5,000- L
~~ ~~ ~~ 12,000 (COSEWIC 2002)
North - . i L (Braham 1991,
Atlantic Basinwide 1,100-1,500 100-555 Gambell 1976)
NMFS-western
North Atlantic ~~ ~~ 308 ~~ (Sears et al. 1987)
stock
North L 1,400- .
Pacific Basinwide 4,900 ~~ 1,900
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Southern
Hemisphere

Eastern tropical
Pacific

Costa Rica EEZ

Central
American EEZs
north of Costa
Rica

Eastern North
Pacific
NMFS-eastern
North Pacific
stock

Basinwide

Within IWC
survey areas

150,000-210,000

300,000 ~~

10,000 ~~
13,000 ~~

3,300

1,415

48

94

2,997

1,368

5,000-
6,000

400-1,400
1,700

1,255
5,000
6,500

1,078-
2,501

22-102*

34-257*

2,175-
3,819

Cv=0.22

400-1,400

860-2,900

(Wade and
Gerrodette 1993)
and (Barlow 1997a)
as combined
in(Perry et al. 1999)
(Wade and
Gerrodette 1993)
(Gerrodette and
Palacios 1996)

(Gerrodette and
Palacios 1996)

(Calambokidis and
Barlow 2004)

(Carretta et al.
2008)

(Gambell 1976;
Yochem and
Leatherwood
1985b)

(COSEWIC 2002)
IWC, for years
1980-2000

(IWC 2005c¢), point
estimate for 1996

(IWC 1996)

(Gambell 1976)
(Zemsky and
Sazhinov 1982)

*Note: Confidence Intervals (C.1.) not provided by the authors were calculated from Coefficients of Variation
(C.V.) where available, using the computation from Gotelli and Ellison (2004).

4.4.1.8 Natural Threats
As the world’s largest animals, blue whales are only occasionally known to be killed by killer
whales (Sears et al. 1990; Tarpy 1979). Blue whales engage in a flight response to evade killer
whales, which involves high energetic output, but show little resistance if overtaken (Ford and
Reeves 2008). Blue whales are known to become infected with the nematode Carricauda
boopis, which are believed to have caused mortality in fin whale due to renal failure (Lambertsen

1986).

4.4.1.9 Anthropogenic Threats

Blue whales have faced threats from several historical and current sources. Blue whale

populations are severely depleted originally due to historical whaling activity.
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Increasing oceanic noise may impair blue whale behavior. Although available data do not
presently support traumatic injury from sonar, the general trend in increasing ambient low-
frequency noise in the deep oceans of the world, primarily from ship engines, could impair the
ability of blue whales to communicate or navigate through these vast expanses (Aburto et al.
1997; Clark 2006). Blue whales off California altered call levels and rates in association with
changes in local vessel traffic (Mckenna 2011).

Ship strikes were implicated in the deaths of five blue whales, from 2004-2008 (Carretta et al.
2011). Four of these deaths occurred in 2007, the highest number recorded for any year. During
2004-2008, there were an additional eight injuries of unidentified large whales attributed to ship
strikes. Blue whale mortality and injuries attributed to ship strikes in California waters averaged
1.0 per year for 2004-2008. Additional mortality from ship strikes probably goes unreported
because the whales do not strand or, if they do, they do not always have obvious signs of trauma.
Studies have shown that blue whales respond to approaching ships in a variety of ways,
depending on the behavior of the animals at the time of approach, and speed and direction of the
approaching vessel. While feeding, blue whales react less rapidly and with less obvious
avoidance behavior than whales that are not feeding (Sears 1983).

There is a paucity of contaminant data regarding blue whales. Available information indicates
that organochlorines, including dichloro-diphenyl-trichloroethane (DDT), polychlorinated
biphenyls (PCB), benzene hexachloride (HCH), hexachlorobenzene (HCB), chlordane, dieldrin,
methoxychlor, and mirex have been isolated from blue whale blubber and liver samples
(Gauthier et al. 1997c; Metcalfe et al. 2004). Contaminant transfer between mother and calf
occurs, meaning that young often start life with concentrations of contaminants equal to their
mothers, before accumulating additional contaminant loads during life and passing higher loads
to the next generation (Gauthier et al. 1997b; Metcalfe et al. 2004).

4.4.2 Fin Whale

4.4.2.1 Subspecies

There are two recognized subspecies of fin whales, Balaenoptera physalus physalus, which
occurs in the North Atlantic Ocean, and B. p. quoyi, which occurs in the Southern Ocean.
These subspecies and North Pacific fin whales appear to be organized into separate populations,
although there is a lack of consensus in the published literature as to population structure.

4.4.2.2 Population Structure

Population structure has undergone only a rudimentary framing. Genetic studies by Bérubé et al.
(1998) indicate that there are significant genetic differences among fin whales in differing
geographic areas (Sea of Cortez, Gulf of St. Lawrence, and Gulf of Maine). Further, individuals
in the Sea of Cortez may represent an isolated population from other eastern North Pacific fin
whales (Berube et al. 2002). Even so, mark-recapture studies also demonstrate that individual
fin whales migrate between management units designated by the IWC (Mitchell 1974b;
Sigujonsson and Gunnlaugsson 1989).

142



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

4.4.2.3 North Atlantic
Fin whales are common off the Atlantic coast of the U.S. in waters immediately off the coast
seaward to the continental shelf (about the 1,800 m contour).

Fin whales occur during the summer from Baffin Bay to near Spitsbergen (including Greenland,
Iceland, northern Norway, Jan Meyers, and Spitzbergen) and the Barents Sea, south to Cape
Hatteras in North Carolina and off the coasts of Portugal and Spain (Gambell 1985b; Rice
1998a). In areas north of Cape Hatteras, fin whales account for about 46% of the large whales
observed in 1978-1982 surveys (CETAP 1982b). Little is known about the winter habitat of fin
whales, but in the western North Atlantic, the species has been found from Newfoundland south
to the Gulf of Mexico and Greater Antilles, and in the eastern North Atlantic their winter range
extends from the Faroes and Norway south to the Canary Islands. Fin whales in the eastern
North Atlantic have been found in highest densities in the Irminger Sea between Iceland and
Greenland (Vikingsson et al. 2009). The singing location of fin whales in the Davis Strait and
Greenland has been correlated with sea ice fronts; climate change may impact fin whale
distribution and movement by altering sea ice conditions (Simon et al. 2010). A general fall
migration from the Labrador and Newfoundland region, south past Bermuda, and into the West
Indies has been theorized (Clark 1995). Historically, fin whales were by far the most common
large whale found off Portugal (Brito et al. 2009).

Fin whales commonly occur in the action area, particularly in waters immediately off the coast
seaward to roughly the 1,800 m isobath. Particularly high abundance is encountered north of
Cape Hatteras, accounting for 46% of large whales observed in 1978-1982 surveys (Platonov et
al. 2013). Summer sightings, apparently associated with major feeding areas along New
England, occur in the Gulf of Maine, the Bay of Fundy, the Gulf of St. Lawrence and St.
Lawrence Estuary, and in offshore areas of Nova Scotia, from shore seaward to the 1,000-fathom
contour (Coakes et al. 2005; Johnston et al. 2005; Waring et al. 2010). Fidelity is high, with
49% of fin whales resighted in the feeding grounds of Massachusetts Bay within the same year,
and 45% over multiple years (Waring et al. 2010).

Fin whales are also endemic to the Mediterranean Sea, where (at least in the western
Mediterranean), individuals tend to aggregate during summer and disperse in winter over large
spatial scales (Cotte et al. 2009). Mediterranean fin whales are genetically distinct from fin
whales in the rest of the North Atlantic at the population level (Berube et al. 1999). However,
some fin whales from the northeastern North Atlantic have been tracked into the Mediterranean
during winter and overlap in time and space with the Mediterranean population may exist
(Castellote et al. 2010). Individuals also tend to associate with colder, saltier water, where steep
changes in temperature, and where higher northern krill densities would be expected (Cotte et al.
2009). A genetically distinct population resides year-round in the Ligurian Sea (IWC 2006a).

4.4.2.4 Age Distribution
Aguilar and Lockyer (1987) suggested annual natural mortality rates in northeast Atlantic fin
whales may range from 0.04 to 0.06. Fin whales live 70-80 years (Kjeld et al. 2006).
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4.4.2.5 Reproduction

Fin whales reach sexual maturity between 5-15 years of age (COSEWIC 2005a; Gambell 1985a;
Lockyer 1972). Mating and calving occurs primarily from October-January, gestation lasts ~11
months, and nursing occurs for 6-11 months (Boyd et al. 1999; Hain et al. 1992). The average
calving interval in the North Atlantic is estimated at about 2-3 years (Agler et al. 1993;
Christensen et al. 1992a). The location of winter breeding grounds is uncertain but mating is
assumed to occur in pelagic mid-latitude waters (Perry et al. 1999). This was recently
contradicted by acoustic surveys in the Davis Strait and off Greenland, where singing by fin
whales peaked in November through December; the authors suggested that mating may occur
prior to southbound migration (Simon et al. 2010). Although seasonal migration occurs between
presumed foraging and breeding locations, fin whales have been acoustically detected throughout
the North Atlantic Ocean and Mediterranean Sea year-round, implying that not all individuals
follow a set migratory pattern (Notarbartolo-Di-Sciara et al. 1999; Simon et al. 2010).

4.4.2.6 Behavior

Fin whales along Southern California were found to be traveling 87% of the time and milling 5%
in groups that averaged 1.7 individuals (Bacon et al. 2011). Most fin whales in the Southern
Hemisphere migrate seasonally from Antarctic feeding areas in the summer to low-latitude
breeding and calving grounds in winter. Fin whales tend to avoid tropical and pack-ice waters,
with the high-latitude limit of their range set by ice and the lower-latitude limit by warm water of
approximately 15° C (Sergeant 1977). Fin whale concentrations generally form along frontal
boundary, or mixing zones between coastal and oceanic waters, which corresponds roughly to
the 200 m isobath (the continental shelf edge (Cotte et al. 2009; Nasu 1974).

4.4.2.7 Vocalization and Hearing

Fin whales produce a variety of low-frequency sounds in the 10-200 Hz range (Edds 1988;
Thompson et al. 1992a; Watkins 1981a; Watkins et al. 1987b). Typical vocalizations are long,
patterned pulses of short duration (0.5-2 s) in the 18-35 Hz range, but only males are known to
produce these (Croll et al. 2002; Patterson and Hamilton 1964). Richardson et al. (1995c)
reported the most common sound as a 1 s vocalization of about 20 Hz, occurring in short series
during spring, summer, and fall, and in repeated stereotyped patterns during winter. Au (2000)
reported moans of 14-118 Hz, with a dominant frequency of 20 Hz, tonal vocalizations of 34-150
Hz, and songs of 17-25 Hz (Cummings and Thompson 1994; Edds 1988; Watkins 1981a).
Source levels for fin whale vocalizations are 140-200 dB re 1pPa-m (Clark and Ellison. 2004;
Erbe 2002b). The source depth of calling fin whales has been reported to be about 50 m
(Watkins et al. 1987b). In temperate waters intense bouts of long patterned sounds are very
common from fall through spring, but also occur to a lesser extent during the summer in high
latitude feeding areas (Clarke and Charif 1998). Short sequences of rapid pulses in the 20-70 Hz
band are associated with animals in social groups (McDonald et al. 1995b). Each pulse lasts on
the order of one second and contains twenty cycles (Tyack 1999).

Although their function is still debated, low-frequency fin whale vocalizations travel over long
distances and may aid in long-distance communication (Edds-Walton 1997b; Payne and Webb
1971). During the breeding season, fin whales produce pulses in a regular repeating pattern,
which have been proposed to be mating displays similar to those of humpbacks (Croll et al.
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2002). These vocal bouts last for a day or longer (Tyack 1999). The seasonality and stereotype
of the bouts of patterned sounds suggest that these sounds are male reproductive displays
(Watkins et al. 1987a), while the individual counter-calling data of McDonald et al.
(1995b)suggest that the more variable calls are contact calls. Some authors feel there are
geographic differences in the frequency, duration and repetition of the pulses (Thompson et al.
1992b).

Direct studies of fin whale hearing have not been conducted, but it is assumed that fin whales can
hear the same frequencies that they produce (low) and are likely most sensitive to this frequency
range (Ketten 1997b; Richardson et al. 1995d).

4.4.2.8 Status and Trends

Fin whales were originally listed as endangered in 1970 (35 FR 18319), and this status continues
since the inception of the ESA in 1973. Although fin whale population structure remains
unclear, various abundance estimates are available (Table 32). Consideration of the status of
populations outside of the action area is important under the present analysis to determine how
the risk to the affected population(s) bears on the status of the species as a whole. Pre-
exploitation fin whale abundance is estimated at 464,000 individuals worldwide; the estimate for
1991 was roughly 25% of this (Braham 1991). Historically, worldwide populations were
severely depleted by commercial whaling, with more than 700,000 whales harvested in the
twentieth century (Cherfas 1989b; Cherfas 1989a).

Table 32. Summary of Past and Present Fin Whale Abundance.

Pre-

Region Population, stock, or exploitation 95% ClI Recent 95% CI Source
study area - estimate
estimate
Global ~~ >464,000 ~~ 119,000 ~~ (Braham 1991)
North -
Atlantic Basinwide 30,000-50,000 ~~ ~~ ~~ (Sergeant 1977)
249,000- . (Roman and
360,000 481,000 Palumbi 2003)
Central and 23,000-
northeastern Atlantic - 30,000 39000  (1WC2007)
Western North
Atlantic = = 3,590-6,300 ~~ (Braham 1991)
NMFS-western North _
Atlantic stock ~~ ~~ 2,269 CVv=0.37 (NMFS 2008a)
(Hain et al. 1992;
A ontl shelf ™ ~ 2,2005000 ~~ Waring et l.
2000)
IWC-Newfoundland- 0-
Labrador stock - - 13,253 50,139+  (WC1992b)
IWC-British Isles
- ’ 9,600- 3,369-
Spain, and Portugal 10,500 11.400 4,485 5,600 (Braham 1991)
stock
_— _— . 17355 10,400- (Buckland et al.

28,900 1992)
IWC-east Greenland _ 11563 5,648- (Gunnlaugsson
and Iceland stock ' 17,478* and Sigurjonsson
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1990)
IWC-west Greenland 840-
stock stock - - 1,700 3,500 (IWC 2006a)
14 620- (Braham 1991;
North Pacific  Basinwide 42,000-45,000 ~~ 16,625 ! Ohsumi and Wada
18,630
1974)
. . . 2,833- (Moore et al.
Central Bering Sea 4,951 8.653 2002)
NMFS-northeast .
Pacific stock, west of ~ ~~ — 5,700 — (Z,gg%lss and Allen
Kenai Peninsula
NMFS-CA/OR/WA L L _ (Carretta et al.
stock 2,636 CVv=0.15 2008)
(Carretta et al.
- ~— ~ - *
NMFS-HI stock 174 0-420 2008)
Southern A . . (Braham 1991;
Hemisphere Basinwide 400,000 85,200 IWC 1979)
514-
South of 60S ~~ ~~ 1,735 2.956 (IWC 1996)
South of 30S ~~ ~~ 15,178 ~~ (IWC 1996)
. i (Hedley et al.
Scotia Sea and — — 4,672 792 2001; Reilly et al.
Antarctic Peninsula 8,552 2004)

*Note: Confidence Intervals (C.1.) not provided by the authors were calculated from Coefficients of Variation
(C.V.) where available, using the computation from Gotelli and Ellison (2004).

4.4.2.9 North Atlantic

Sigurjonsson (1995) estimated that between 50,000 and 100,000 fin whales once populated the
North Atlantic, although he provided no data or evidence to support that estimate. However,
over 48,000 fin whales were caught between 1860-1970 (Braham 1991). Although protected by
the IWC, from 1988-1995 there have been 239 fin whales harvested from the North Atlantic.
Recently, Iceland resumed whaling of fin whales despite the 1985 moratorium imposed by the
IWC. Forcada et al. (1996) estimated that 3,583 individuals (95% CI = 2,130- 6,027) inhabit the
western Mediterranean Sea. Goujon et al. (1994) estimated 7,000-8,000 fin whales in the Bay of
Biscay. Vikingsson et al. (2009) estimated roughly 20,000 fin whales to be present in a large
portion of the eastern North Atlantic in 1995, which increased to roughly 25,000 in 2001. The
authors concluded that actual numbers were likely higher due to negative bias in their analysis,
and that the population(s) were increasing at 4% annually (Vikingsson et al. 2009). The
abundance of fin whales in the Baffin Bay-Davis Strait summer feeding area is believed to be
increasing (Heide-Jorgensen et al. 2010a).

4.4.2.10 Natural Threats

Natural sources and rates of mortality are largely unknown, but Aguilar and Lockyer (1987)
suggested annual natural mortality rates might range from 0.04 to 0.06 for northeast Atlantic fin
whales. The occurrence of the nematode Crassicauda boopis appears to increase the potential
for kidney failure and may be preventing some fin whale populations from recovering
(Lambertsen 1992). Adult fin whales engage in a flight responses (up to 40 km/h) to evade killer
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whales, which involves high energetic output, but show little resistance if overtaken (Ford and
Reeves 2008). Shark attacks may also result in serious injury or death in very young and sick
individuals (Perry et al. 1999).

44211 Anthropogenic Threats

Fin whales have undergone significant exploitation, but are currently protected under the IWC.
Fin whales are still hunted in subsistence fisheries off West Greenland. In 2003, two males and
four females were landed and two others were struck and lost (IWC 2005b). In 2004, five males
and six females were killed, and two other fin whales were struck and lost. Between 2003 and
2007, the IWC set a catch limit of up to 19 fin whales in this subsistence fishery. However, the
scientific recommendation was to limit the number killed to four individuals until accurate
populations could be produced (IWC 2005b). In the Antarctic Ocean, fin whales are hunted by
Japanese whalers who have been allowed to kill up to 10 fin whales each ear for the 2005-2006
and 2006-2007 seasons under an Antarctic Special Permit NMFS (2006b). Japanese whalers
plan to kill 50 whales per year starting in the 2007-2008 season and continuing for the next 12
years (IWC 2006b; Nishiwaki et al. 2006).

Fin whales experience significant injury and mortality from fishing gear and ship strikes
(Carretta et al. 2007; Douglas et al. 2008a; Lien 1994; Perkins and Beamish 1979; Waring et al.
2007). Similarly, 2.4% of living fin whales from the Mediterranean show ship strike injury and
16% of stranded individuals were killed by vessel collision (Panigada et al. 2006). There are
also numerous reports of ship strikes off the Atlantic coasts of France and England (Jensen and
Silber 2004b). Most of these fin whales (n = 43), were killed between 1972 and 2001 and the
highest percentage (37 of 45 or ~82%) were killed in the Ligurian Sea and adjacent waters,
where the Pelagos Sanctuary for Marine Mammals was established. In addition to these ship
strikes, there are numerous reports of fin whales being injured as a result of ship strikes off the
Atlantic coast of France and the United Kingdom (Jensen and Silber 2004a).

Increased noise in the ocean stemming from shipping seems to alter the acoustic patterns of
singing fin whales, possibly hampering reproductive parameters across wide regions (Castellote
etal. 2012).

The organochlorines DDE, DDT, and PCBs have been identified from fin whale blubber, but
levels are lower than in toothed whales due to the lower level in the food chain that fin whales
feed at (Aguilar and Borrell 1988; Borrell 1993; Borrell and Aguilar 1987; Henry and Best 1983;
Marsili and Focardi 1996). Females contained lower burdens than males, likely due to
mobilization of contaminants during pregnancy and lactation (Aguilar and Borrell 1988;
Gauthier et al. 1997b; Gauthier et al. 1997c¢). Contaminant levels increase steadily with age until
sexual maturity, at which time levels begin to drop in females and continue to increase in males
(Aguilar and Borrell 1988).

Climate change also presents a potential threat to fin whales, particularly in the Mediterranean
Sea, where fin whales appear to rely exclusively upon northern krill as a prey source. These krill
occupy the southern extent of their range and increases in water temperature could result in their
decline and that of fin whales in the Mediterranean Sea (Gambaiani et al. 2009).
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4.4.3 Humpback Whale

4.4.3.1 Population Designations
Populations have been relatively well defined for humpback whales.

4.4.3.2 North Atlantic

Humpback whales range from the mid-Atlantic bight and the Gulf of Maine across the southern
coast of Greenland and Iceland to Norway in the Barents Sea. Whales migrate to the western
coast of Africa and the Caribbean Sea during the winter. Humpback whales aggregate in four
summer feeding areas: Gulf of Maine and eastern Canada, west Greenland, Iceland, and Norway
(Boye et al. 2010; Katona and Beard 1990; Smith et al. 1999).

Increasing range and occurrence in the Mediterranean Sea coincides with population growth and
may represent reclaimed habitat from pre-commercial whaling (Frantzis et al. 2004; Genov et al.
2009). The principal breeding range for Atlantic humpback whales lies from the Antilles and
northern Venezuela to Cuba (Balcomb I11 and Nichols 1982; Whitehead and Moore 1982; Winn
et al. 1975). The largest breeding aggregations occur off the Greater Antilles where humpback
whales from all North Atlantic feeding areas have been photo-identified (Clapham et al. 1993a;
Katona and Beard 1990; Mattila et al. 1994; Palsbgll et al. 1997; Smith et al. 1999; Stevick et al.
2003b). However, the possibility of historic and present breeding further north remains
enigmatic but plausible (Smith and G.Pike 2009). Winter aggregations also occur at the Cape
Verde Islands in the eastern North Atlantic and along Angola (Cerchio et al. 2010; Reeves et al.
2002; Reiner et al. 1996; Weir 2007). Accessory and historical aggregations also occur in the
eastern Caribbean (Levenson and Leapley 1978; Mitchell and Reeves 1983; Reeves et al. 2001a;
Reeves et al. 2001b; Schwartz 2003a; Smith and Reeves 2003; Swartz et al. 2003; Winn et al.
1975). To further highlight the “open” structure of humpback whales, a humpback whale
migrated from the Indian Ocean to the South Atlantic Ocean, demonstrating that interoceanic
movements can occur (Pomilla and Rosenbaum 2005). Genetic exchange at low-latitude
breeding groups between Northern and Southern Hemisphere individuals and wider-range
movements by males has been suggested to explain observed global gene flow (Rizzo and
Schulte 2009). However, there is little genetic support for wide-scale interchange of individuals
between ocean basins or across the equator.

In the action area, the Gulf of St. Lawrence, Newfoundland Grand Banks, and Scotian Shelf are
summer (particularly mid-April to mid-November) feeding grounds for humpbacks (CETAP
1982a; Kenney and Winn 1986; Stevick et al. 2006; Whitehead 1982). Secondary feeding
locations include Stellwagen Bank, Jeffreys Ledge, the Great South Channel, the edges and
shoals of Georges Bank, Cashes Ledge, and Grand Manan Banks (CETAP 1982a; Kenney and
Winn 1986; Stevick et al. 2006; Weinrich et al. 1997; Whitehead 1982). Although potentially
present year-round, humpbacks are most likely to occur in the Chesapeake Bay between January
and March, with some degree of site fidelity (Barco et al. 2002; Schwarz and Arnason 1996).

4.4.3.3 Reproduction

Humpback whales migrate seasonally between warmer, tropical or sub-tropical waters in winter
months (where they breed and give birth to calves, although feeding occasionally occurs) and
cooler, temperate or sub-Arctic waters in summer months (where they feed; (Gendron and Urban
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1993). In both regions, humpback whales tend to occupy shallow, coastal waters. However,
migrations are undertaken through deep, pelagic waters (Winn and Reichley 1985).

Humpback whale calving and breeding generally occurs during winter at lower latitudes.
Gestation takes about 11 months, followed by a nursing period of up to 1 year (Baraff and
Weinrich 1993). Sexual maturity is reached at between 5-7 years of age in the western North
Atlantic, but may take as long as 11 years in the North Pacific, and perhaps over 11 years (e.g.,
southeast Alaska, Gabriele et al. 2007). Females usually breed every 2-3 years, although
consecutive calving is not unheard of (Clapham and Mayo 1987; 1990; Glockner-Ferrari and
Ferrari 1985 as cited in NMFS 2005b; Weinrich et al. 1993). Males appear to return to breeding
grounds more frequently than do females (Herman et al. 2011). Larger females tend to produce
larger calves that may have a greater chance of survival (Pack et al. 2009). In some Atlantic
areas, females tend to prefer shallow nearshore waters for calving and rearing, even when these
areas are extensively trafficked by humans (Picanco et al. 2009).

In calving areas, males sing long complex songs directed towards females, other males, or both.
The breeding season can best be described as a floating lek or male dominance polygamy
(Clapham 1996). Calving occurs in the shallow coastal waters of continental shelves and
oceanic islands worldwide (Perry et al. 1999). Males court females in escort groups and compete
for proximity and presumably access to reproduce females (particularly larger females)(Pack et
al. 2009). Although long-term relationships do not appear to exist between males and females,
mature females do pair with other females; those individuals with the longest standing
relationships also have the highest reproductive output, possibly as a result of improved feeding
cooperation (Ramp et al. 2010).

4.4.3.4 Vocalization and Hearing

Humpback whale vocalization is much better understood than is hearing. Different sounds are
produced that correspond to different functions: feeding, breeding, and other social calls (Dunlop
et al. 2008). Males sing complex sounds while in low-latitude breeding areas in a frequency
range of 20 Hz to 4 kHz with estimated source levels from 144-174 dB (Au 2000; Au et al.
20064a; Frazer and Mercado 2000; Payne 1970; Richardson et al. 1995d; Winn et al. 1970a).
Males also produce sounds associated with aggression, which are generally characterized as
frequencies between 50 Hz to 10 kHz and having most energy below 3 kHz (Silber 1986a; Tyack
1983a). Such sounds can be heard up to 9 km away (Tyack and Whitehead 1983a). Other social
sounds from 50 Hz to 10 kHz (most energy below 3 kHz) are also produced in breeding areas
(Richardson et al. 1995d; Tyack and Whitehead 1983a). While in northern feeding areas, both
sexes vocalize in grunts (25 Hz to 1.9 kHz), pulses (25-89 Hz), and songs (ranging from 30 Hz to
8 kHz but dominant frequencies of 120 Hz to 4 kHz) which can be very loud (175-192 dB re 1
uPa at 1 m; (Au 2000; Erbe 2002a; Payne and Payne 1985; Richardson et al. 1995d; Thompson
et al. 1986a; Vu et al. 2012). However, humpbacks tend to be less vocal in northern feeding
areas than in southern breeding areas, possibly due to foraging (Richardson et al. 1995d; Vu et
al. 2012).
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4.4.3.5 Status and Trends
Humpback whales were originally listed as endangered in 1970 (35 FR 18319), and this status
remains under the ESA. (Winn and Reichley 1985) argued that the global humpback whale
population consisted of at least 150,000 whales in the early 1900s, mostly in the Southern Ocean.
Consideration of the status of populations outside of the action area is important under the
present analysis to determine how the risk to the affected population(s) bears on the status of the
species as a whole. In 1987, the global population of humpback whales was estimated at about
10,000 (NMFS 1987). Although this estimate is outdated, it appears that humpback whale
numbers are increasing. Table 33 provides estimates of historic and current abundance for ocean

regions.

Table 33. Summary of past and present humpback whale abundance.

Population,

Pre-

Region stock, or study exploitation 95% CI Re<_:ent 95% CI Source
. estimate
area estimate
(Roman and Palumbi
Global ~~ 1,000,000 ~~ ~~ ~~ 2003)
Stevick et al. 2001)

North - 156,000- 10,005- ¢ _
Atlantic Basinwide 240,000 401.000* 11,570 13.135* |2r(130(£\1/;/ar|ng et al.

Basinwide- 1,776-

females ~~ ~~ 2,804 4,463 (Palsbgll et al. 1997)

Basinwide- 3,374-

males ~— ~— 4,894 7123 (Palsbagll et al. 1997)

Western North

Atlantic from *circa 1865;

Davis Strait, >4,685* ~~ ~~ ~~ (Mitchell and Reeves

Iceland, to the 1983)

West Indies

NMFS'GU” of ~~ ~~ 845 CVv=0.55 (NMFS 2008a)

Maine stock

NMFS-Gulf of

Maine stock 177-

including ~~ ~~ 902 (Clapham et al. 2003)

- 1,627

portions of the

Scotian Shelf

Barents and L . 889 331- (@ien 2001) in

Norweign Seas 1,447* (Waring et al. 2004)
North _— . 6,000- N (Calambokidis et al.
Pacific Basinwide 15,000 8,000 1997)

NMFS-western .

. . . 329- (Angliss and Allen

North Pacific 394 450% 2007)

stock

NMFS-central .

o . . 3,259- (Angliss and Allen
North Pacific 4,005 4.751% 2007)

stock
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NMFS-eastern

North Pacific ~~ ~~ 1,391 1’331; (Carretta et al. 2008)
1,451
stock
Indian Minton et al. (Minton
Ocean Arabian Sea ~~ ~~ 56 35-255 etal. 2003) in
(Bannister 2005)
Southern - . L (Gambell 1976; IWC
Hemisphere Basinwide 100,000 19,851 1996)
2,897-
South of 60S ~~ ~~ 4,660 6.423 (IWC 1996)

*Note: Confidence Intervals (C.1.) not provided by the authors were calculated from Coefficients of Variation
(C.V.) where available, using the computation from Gotelli and Ellison (2004).

4.4.3.6 North Atlantic

The best available estimate of North Atlantic abundance comes from 1992-1993 mark-recapture
data, which generated an estimate of 11,570 humpback whales (Stevick et al. 2003a). Historical
estimates have ranged from 40,000-250,000 (Smith and G.Pike 2009). Smith and Reeves (2010)
estimated that roughly 31,000 individuals were removed from the North Atlantic due to whaling
since the 1600s. Estimates of animals on Caribbean breeding grounds exceed 2,000 individuals
(Balcomb 111 and Nichols 1982). Several researchers report an increasing trend in abundance for
the North Atlantic population, which is supported by increased sightings within the Gulf of
Maine feeding aggregation (Barlow 1997b; Katona and Beard 1990; Smith et al. 1999; Waring et
al. 2001). The rate of increase varies from 3.2-9.4%, with rates of increase slowing over the past
two decades (Barlow 1997b; Katona and Beard 1990; Stevick et al. 2003a). If the North Atlantic
population has grown according to the estimated instantaneous rate of increase (r = 0.0311), this
would lead to an estimated 18,400 individual whales in 2008 (Stevick et al. 2003a). Punt (2010)
estimated the rate of increase for humpback whales in the Gulf of Maine to be 6.3% annually
(1.2 SE). Pike et al. (2009a) suggested that the eastern and northeastern waters off Iceland are
areas of significant humpback utilization for feeding, estimating nearly 5,000 whales in 2001 and
proposing an annual growth rate of 12% for the area. The authors suggest that humpback whales
in the area had probably recovered from whaling. However, recent data suggest that the upward
growth may have slowed or ceased around Iceland according to analysis of survey data there
(Pike et al. 2010).

4.4.3.7 Natural Threats

Natural sources and rates of mortality of humpback whales are not well known. Based upon
prevalence of tooth marks, attacks by killer whales appear to be highest among humpback
whales migrating between Mexico and California, although populations throughout the Pacific
Ocean appear to be targeted to some degree (Steiger et al. 2008). Juveniles appear to be the
primary age group targeted. Humpback whales engage in grouping behavior, flailing tails, and
rolling extensively to fight off attacks. Calves remain protected near mothers or within a group
and lone calves have been known to be protected by presumably unrelated adults when
confronted with attack (Ford and Reeves 2008).
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Parasites and biotoxins from red-tide blooms are other potential causes of mortality (Perry et al.
1999). The occurrence of the nematode Crassicauda boopis appears to increase the potential for
kidney failure in humpback whales and may be preventing some populations from recovering
(Lambertsen 1992). Studies of 14 humpback whales that stranded along Cape Cod between
November 1987 and January 1988 indicate they apparently died from a toxin produced by
dinoflagellates during this period. One-quarter of humpback whales of the Arabian Sea
population show signs of tattoo skin disease, which may reduce the fitness of afflicted
individuals (Baldwin et al. 2010).

4.4.3.8 Anthropogenic Threats

Three human activities are known to threaten humpback whales: whaling, commercial fishing,
and shipping. Historically, whaling represented the greatest threat to every population of whales
and was ultimately responsible for listing several species as endangered.

There are also reports of entangled humpback whales from the Hawaiian Islands. In 1991, a
humpback whale was observed entangled in longline gear and released alive (Hill et al. 1997).
In 1995, a humpback whale in Maui waters was found trailing numerous lines (not fishery-
related) and entangled in mooring lines. The whale was successfully released, but subsequently
stranded and was attacked and killed by tiger sharks in the surf zone. Also in 1996, a vessel
from Pacific Missile Range Facility in Hawaii rescued an entangled humpback, removing two
crab pot floats from the whale. From 2001 through 2006, there were 23 reports of entangled
humpback whales in Hawaiian waters; 16 of these reports were from 2005 and 2006.

Many of the entangled humpback whales observed in Hawaiian waters brought the gear with
them from higher latitude feeding grounds; for example, the whale the U.S. Navy rescued in
1996 had been entangled in gear that was traced to a recreational fisherman in southeast Alaska.
Thus far, 6 of the entangled humpback whales observed in the Hawaiian Islands have been
confirmed to have been entangled in gear from Alaska. Nevertheless, humpback whales are also
entangled in fishing gear in the Hawaiian Islands. Since 2001, there have been 5 observed
interactions between humpback whales and gear associated with the Hawaii-based longline
fisheries (NMFS 2008b). In each instance, however, all of the whales were disentangled and
released or they were able to break free from the gear without reports of impairment of the
animal’s ability to swim or feed.

Humpback whales are also killed or injured during interactions with commercial fishing gear.
Between 1998 and 2005, observers identified 12 humpback whales injured or killed by fisheries
off the US west coast (NMFS, unpublished data). An estimated 78 rorquals were killed annually
in the offshore southern California drift gillnet fishery during the 1980s (Heyning and Lewis.
1990). From 1996-2000, 22 humpback whales of the Central North Pacific population were
found entangled in fishing gear (Angliss and Lodge. 2004). In 1996, a vessel from the Pacific
Missile Range Facility in Hawaii rescued an entangled humpback, removing two crabpot floats
from the whale. A photography study of humpback whales in southeastern Alaska in 2003 and
2004 found at least 53% of individuals showed some kind of scarring from fishing gear
entanglement (Neilson et al. 2005). Between 30 and 40% of humpback whales in the Arabian
Sea show scarring from entanglements, with fishing effort on the rise (Baldwin et al. 2010).
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Alava et al. (2012) reported that 0.53% of humpback whale populations breeding along Ecuador
are bycaught annually in commercial fishing gear (mortality of 15-33 individuals per year).

More humpback whales are killed in collisions with ships than any other whale species except
fin whales (Jensen and Silber 2003). On the Pacific coast, a humpback whale is killed about
every other year by ship strikes (Barlow et al. 1997). Organochlorines, including PCB and DDT,
have been identified from humpback whale blubber (Gauthier et al. 1997b). Higher PCB levels
have been observed in Atlantic waters versus Pacific waters along the United States and levels
tend to increase with individual age (Elfes et al. 2010). Although humpback whales in the Gulf
of Maine and off Southern California tend to have the highest PCB concentrations, overall levels
are on par with other baleen whales, which are generally lower than odontocete cetaceans (Elfes
et al. 2010). As with blue whales, these contaminants are transferred to young through the
placenta, leaving newborns with contaminant loads equal to that of mothers before
bioaccumulating additional contaminants during life and passing the additional burden to the
next generation (Metcalfe et al. 2004). Contaminant levels are relatively high in humpback
whales as compared to blue whales. Humpback whales feed higher on the food chain, where
prey carry higher contaminant loads than the krill that blue whales feed on.

4.4.4 North Atlantic Right Whale

4.4.4.1 Population
All North Atlantic right whales compose a single population. Although not all individuals
undergo the same migratory pattern, no subpopulation structuring has been identified.

4.4.4.2 Distribution

Right whales occur in sub-polar to temperate waters in all major ocean basins in the world, with
a clear migratory pattern of high latitudes in summer and lower latitudes in winter (Cummings
1985; Perry et al. 1999; Rice 1998b). The historical range of North Atlantic right whales
extended as far south as Florida and northwestern Africa, and as far north as Labrador, southern
Greenland, Iceland, and Norway (Cummings 1985; Reeves et al. 1978; Rice 1998b). Most
sightings in the western North Atlantic are concentrated within five primary habitats or high-use
areas: coastal waters of the southeastern U.S., Cape Cod and Massachusetts Bays, the Great
South Channel, the Bay of Fundy, and the Scotian Shelf (Winn et al. 1986). In 1994, the first
three of these areas were designated as critical habitat for the North Atlantic right whale.

North Atlantic right whales have been observed from the mid-Atlantic Bight northward through
the Gulf of Maine year-round, but are primarily found along the northeast U.S. during summer
and Florida during winter, with migratory routes in between. In New England, peak abundance
of North Atlantic right whales in feeding areas occurs in Cape Cod Bay beginning in late winter.
In early spring (Late February to April), peak North Atlantic right whale abundance occurs in
Jordan and Wilkinson basins to the Great South Channel (Kenney et al. 1995; Nichols et al.
2008; Pace 111 and Merrick 2008). In late June and July, North Atlantic right whale distribution
gradually shifts to the northern edge of Georges Bank. In late summer (August) and fall, much
of the population is found in waters in the Bay of Fundy, the western Gulf of Maine and around
Roseway Basin (Kenney et al. 2001; Kenney et al. 1995; Pace Ill and Merrick 2008; Winn et al.
1986). However, year-to-year variation in space and time are known and likely result from
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patchy prey distribution (Nichols et al. 2008). Variation in the abundance and development of
suitable food patches appears to modify the general patterns of movement by reducing peak
numbers, stay durations and specific locales (Brown et al. 2001; Kenney 2001). In particular,
large changes in the typical pattern of food abundance will dramatically change the general
pattern of North Atlantic right whale habitat use (Kenney 2001).

4.4.4.3 Migration and Movement

North Atlantic right whales exhibit extensive migratory patterns, traveling along the eastern
seaboard of the U.S. and Canada between calving grounds off Georgia and Florida to northern
feeding areas off of the northeast U.S. and Canada in March/April and the reverse direction in
November/December. The longest tracking of a North Atlantic right whale was a migration of
1,200 miles in 23 days the Bay of Fundy to Georgia (Mate and Baumgartner 2001). Migrations
are typically within 30 nautical miles of the coastline and in waters less than 160 feet deep.
Although this pattern is well-known, most of the population, particularly the males and non-
pregnant females, is not found in the calving area and may not follow this pattern. Systematic
surveys off North Carolina during the winters of 2001 and 2002 sighted eight calves, suggesting
the calving grounds may extend as far north as Cape Fear. The few published records from the
Gulf of Mexico (Chen et al. 2013; Moore and Clark 1963; Schmidly et al. 1972) represent either
distributional anomalies, normal wanderings of occasional animals, or a more extensive historic
range beyond the sole known calving and wintering ground in the waters of the southeastern
United States. It is unknown where the majority of the non-calving population spends the
winter.

There have been a few recent sightings of North Atlantic right whales far offshore, including
those from Dutch ships indicating some individuals occur between 40° and 50° N, in waters
influenced by the North Atlantic Current (the broad, eastward-flowing extension of the Gulf
Stream)(Baumgartner and Mate 2005; Mate et al. 1997b). Right whales have been sighted
offshore (greater than 30 miles) during surveys flown off the coast of northeastern Florida and
southeastern Georgia from 1996 to 2001. These include three sightings in 1996, one in 1997, 13
in 1998, six in 1999, 11 in 2000, and six in 2001 (within each year, some were repeat sightings).
Mate et al. (1997a) recorded radio-tagged animals making extensive movements from the Gulf of
Maine into deeper waters off the continental shelf (Mate et al. 1997a). The frequency with
which North Atlantic right whales occur in offshore waters in the southeastern U.S. remains
unclear. Occasionally, individuals are observed in distant locations, including the Gulf of
Mexico, Bermuda, the Gulf of St. Lawrence, Newfoundland, Greenland, Iceland, and northern
Norway (an area known as a historical North Atlantic right whale feeding area Smith et al.
2006). The Norwegian sighting (September 1992) represents one of only two sightings this
century of a right whale in Norwegian waters, and the first since 1926. Together, these long-
range matches indicate an extended range for at least some individuals and perhaps the existence
of important habitat areas not presently well described.

4.4.4.4 Reproduction and Demography

Data through the 1990s suggests that mean calving interval increased since 1992 from 3.67 years
to more than five years, a significant trend that hampers North Atlantic right whale recovery
(Best et al. 2001a; Kraus et al. 2007). This reproductive rate was approximately half that
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reported from studied populations of southern right whales (Best et al. 2001b). This has been
attributed to several possible causes, including higher abortion or perinatal losses (Browning et
al. 2009). An analysis of the age structure of North Atlantic right whales suggests that the
population contains a smaller proportion of juvenile whales than expected, which may reflect
lowered recruitment and/or high juvenile mortality (Best et al. 2001a; Hamilton et al. 1998). In
addition, it is possible that the apparently low reproductive rate is due in part to unstable age
structure or to reproductive senescence on the part of some females. However, knowledge on
either factor is poor. Even though investment in calves is high for North Atlantic right whales,
an incident of calf exchange (probably accidentally and soon after birth) and subsequent
adoption through weaning has been found (Frasier et al. 2010). Although North Atlantic right
whales historically separated from their calves within one year, a shift appears to have taken
place around 2001 where mothers (particularly less experienced mothers) return to wintering
grounds with their yearling at a much greater frequency (71% overall)(Hamilton and Cooper.
2010). The significance of this change is unknown.

Just west of the USWTR, three observations of four individuals were recorded during aerial
surveys in 2009 and 2010, including a female that was observed giving birth (Foley et al. 2011).
These sightings occurred well outside existing critical habitat and suggest that the calving area
may be broader than currently assumed (Foley et al. 2011; Ramsey 2013). Offshore (about 45
km) surveys flown off the coast of northeastern Florida and southeastern Georgia from 1996 to
2001 documented 1 to 13 annual sightings between 1996 and 2001.

4.4.4.5 Vocalization and Hearing

Right whales vocalize to communicate over long distances and for social interaction, including
communication apparently informing others of prey path presence (Biedron et al. 2005; Tyson
and Nowacek 2005). Vocalization patterns amongst all right whale species are generally similar,
with six major call types: scream, gunshot, blow, upcall, warble, and downcall (McDonald and
Moore 2002; Parks and Tyack 2005). A large majority of vocalizations occur in the 300-600 Hz
range with up- and downsweeping modulations (Vanderlaan et al. 2003). Vocalizations below
200 Hz and above 900 Hz were rare (Vanderlaan et al. 2003). Calls tend to be clustered, with
periods of silence between clusters (Vanderlaan et al. 2003). Gunshot bouts last 1.5 hours on
average and up to seven hours (Parks et al. 2012a). Blows are associated with ventilation and are
generally inaudible underwater (Parks and Clark 2007). Upcalls are 100-400 Hz (Gillespie and
Leaper 2001). Gunshots appear to be a largely or exclusively male vocalization (Parks et al.
2005b). Smaller groups vocalize more than larger groups and vocalization is more frequent at
night (Matthews et al. 2001). Moans are usually produced within 10 m of the surface (Matthews
et al. 2001). Upcalls were detected year-round in Massachusetts Bay except July and August and
peaking in April (Mussoline et al. 2012). Individuals remaining in the Gulf of Maine through
winter continue to call, showing a strong diel pattern of upcall and gunshot vocalizations from
November through January possibly associated with mating (Bort et al. 2011; Morano et al.
2012; Mussoline et al. 2012). Estimated source levels of gunshots in non-surface active groups
are 201 dB re 1 pPa p-p (Hotchkin et al. 2011). While in surface active groups, females produce
scream calls and males produce upcalls and gunshot calls as threats to other males; calves (at
least female calves) produce warble sounds similar top their mothers’ screams (Parks et al. 2003;
Parks and Tyack 2005). Source levels for these calls in surface active groups range from 137-162
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dB rms re: 1 pPa-m, except for gunshots, which are 174-192 dB rms re: 1 yPa-m (Parks and
Tyack 2005). Upcalls may also be used to reunite mothers with calves (Parks and Clark 2007).
Atlantic right whales shift calling frequencies, particularly of upcalls, as well as increase call
amplitude over both long and short term periods due to exposure to vessel noise (Parks and Clark
2007; Parks et al. 2005a; Parks et al. 2007a; Parks et al. 2011a; Parks et al. 2010; Parks et al.
2012b; Parks et al. 2006), particularly the peak frequency (Parks et al. 2009). North Atlantic
right whales respond to anthropogenic sound designed to alert whales to vessel presence by
surfacing (Nowacek et al. 2003; Nowacek et al. 2004b).

No direct measurements of right whale hearing have been undertaken (Parks and Clark 2007).
Models based upon right whale auditory anatomy suggest a hearing range of 10 Hz to 22 kHz
(Parks et al. 2007b).

4.4.4.6 Habitat

Available evidence from North Atlantic right whale foraging and habitat studies shows that
North Atlantic right whales focus foraging activities where physical oceanographic features such
as water depth, current, and mixing fronts combine to concentrate copepods (Baumgartner et al.
2003; Mayo and Marx 1990; Murison and Gaskin 1989; Wishner et al. 1988).

4.4.4.7 Status and Trends

The Northern right whale was originally listed as endangered in 1970 (35 FR 18319), and this
status remained since the inception of the ESA in 1973. The early listing included both the
North Atlantic and the North Pacific populations, although subsequent genetic studies conducted
by Rosenbaum (2000) resulted in strong evidence that North Atlantic and North Pacific right
whales are separate species. Following a comprehensive status review, NMFS concluded that
North Atlantic and North Pacific right whales are separate species. In March 2008, NMFS
published a final rule listing North Pacific and North Atlantic right whales as separate species
(73 FR 12024).

North Atlantic right whales were formerly abundant, with an estimated 5,500 individuals present
in the 16™ century throughout the North Atlantic (Reeves 2001; Reeves et al. 2007). A review of
the photo-id recapture database in June 2006, indicated that only 313 individually recognized
North Atlantic right whales were observed during 2001. This represents a nearly complete
census, and the estimated minimum population size. However, no estimate of abundance with an
associated coefficient of variation has been calculated for the population. Review of the photo-
identification recapture database as it existed in July 2010 indicated that 396 individually
recognized whales in the catalog were known to be alive during 2007. In 2010, the best estimate
of catalogued North Atlantic right whales was 490 individuals (Glover et al. 2013).

The population growth rate reported for the period 1986 to 1992 by Knowlton et al. (1994) was
2.5%, suggesting the stock was showing signs of slow recovery. However, work by Caswell et
al. (1999) suggested that crude survival probability declined from about 0.99 in the early 1980°s
to about 0.94 in the late 1990s. Additional work conducted in 1999 showed that survival had
indeed declined in the 1990s, particularly for adult females (Best et al. 2001a). Another
workshop in September 2002 further confirmed the decline in this population (Clapham 2002).
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4.4.4.8 Natural Threats

Several researchers have suggested that the recovery of North Atlantic right whales has been
impeded by competition with other whales for food (Rice 1974; Scarff 1986). Mitchell (1975)
analyzed trophic interactions among baleen whales in the western North Atlantic and noted that
the foraging grounds of North Atlantic right whales overlapped with the foraging grounds of sei
whales. Both species feed preferentially on copepods. Reeves et al. (1978) noted that several
species of whales feed on copepods in the eastern North Pacific, so that the foraging pattern and
success of right whales would be affected by other whales as well. Mitchell (1975) argued that
the North Atlantic right whale population had been depleted by several centuries of whaling
before steam-driven boats allowed whalers to hunt sei whales; from this, he hypothesized that the
decline of the right whale population made more food available to sei whales and helped their
population to grow. He then suggested that competition with the sei whale population impedes
or prevents the recovery of the right whale population.

Other natural factors influencing right whale recovery are possible, but unquantified. Right
whales have been subjects of killer whale attacks and, because of their robust size and slow
swimming speed, tend to fight killer whales when confronted (Ford and Reeves 2008).
Similarly, mortality or debilitation from disease and red tide events are not known, but have the
potential to be significant problems in the recovery of right whales because of their small
population size.

4.4.4.9 Anthropogenic Threats

Several human activities are known to threaten North Atlantic right whales: whaling, commercial
fishing, shipping, and environmental contaminants. Historically, whaling represented the
greatest threat to every population of right whales and was ultimately responsible for listing right
whales as an endangered species. As its legacy, whaling reduced North Atlantic right whales to
about 300 individuals in the western North Atlantic Ocean; the number of North Atlantic right
whales in the eastern North Atlantic Ocean is probably much smaller, although we cannot
estimate the size of that population from the data available.

As reported in NOAA Technical Memorandum NMFS-OPR-48 (Silber and Bettridge 2012), the
greatest known anthropogenic threat to the recovery of the highly depleted North Atlantic right
whale (Eubalaena glacialis) is at-sea collisions with vessels (Clapham et al., 1999; Kraus et al.,
2005, NMFS, 2005; Knowlton and Brown, 2007). In a population believed to be comprised of
350-550 individuals, any mortality caused by human activity is cause for concern, especially if
these threats are preventing the population from recovering from potential extinction. Over the
20-year period from 1986-2005, 50 documented right whale deaths occurred, 19 of which were
attributed to vessel strikes (the cause of death could not be determined in the majority of the
other of the cases) (Knowlton and Kraus, 2001; Kraus et al., 2005; Glass et al., 2010). These are
likely minimum counts because not all dead whales are detected particularly in offshore waters,
and some detected carcasses are never recovered while those that are recovered may be in
advanced stages of decomposition that preclude a definitive cause of death determination (Glass
et al., 2010).
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There is no evidence that the number of human-caused right whale deaths has diminished in
recent years. An average of about two known North Atlantic right whale deaths and serious
injuries from vessel strikes occurred annually in 2004 through 2008 (2008 being the most recent
years for which peer-reviewed mortality counts are available) (Glass et al., 2010; Waring et al.,
2010).

Right whales are more likely, per capita, to suffer a vessel strike than any other large whale
species (Vanderlaan and Taggart, 2007). The factors contributing to their vulnerability to vessel
strikes, although not fully clear, most likely relate to the species’ coastal distribution that exposes
them to high density vessel traffic, their tendency to spend considerable amounts of time at the
surface, and that they tend to exhibit little or no vessel avoidance behavior (Terhune and
Verboom, 1999; Nowacek et al., 2004). Avoiding an advancing ship, even if it was perceived as
a threat (and there is no evidence for this), is not likely an inherent behavioral response for right
whales (Ford and Reeves, 2008).

The endangered status of the right whale and the magnitude of vessel-strike threat to the species
in the Northwest Atlantic Ocean has prompted the National Oceanic and Atmospheric
Administration (NOAA) to develop and implement a number of management actions to reduce
this threat (Bettridge and Silber, 2008; Silber et al., submitted). Among these actions were
mandatory or recommended changes in vessel-routing practices (Silber et al., submitted), and
mandatory or recommended vessel speed restrictions (NMFS, 2004; NMFS, 2008). In particular,
NOAA instituted regulations that restrict vessel speeds in certain areas and at certain times along
the U.S eastern seaboard where right whales feed, migrate, socialize, and rear their young
(NMFS, 2008).

The U.S. National Marine Fisheries Service’s (NMFS) Final Rule to reduce the severity and
likelihood of vessel strikes to North Atlantic right whales went into effect on 9 December 2008
(73 FR 60173; 10 October 2008). The stated goal of the rule was “to reduce or eliminate the
threat of ship strikes [of North Atlantic right whales] - the primary source of mortality in the
endangered population.” It requires that vessels 65 feet and greater in length travel at speeds of
10 knots or less near several key port entrances and in certain areas of right whale aggregation
and along the U.S. eastern seaboard, known as “Seasonal Management Areas” (SMA). These
SMA: s are in effect during certain times of the year that correspond to right whale seasonal
movement and aggregation patterns.

Concern also exists over climate change and its effect on the ability of North Atlantic right
whales to recover (Greene et al. 2003b). Specifically, the variations in oceanography resulting
from current shifts and water temperatures can significantly affect the occurrence of the North
Atlantic right whale’s primary food, copepod crustaceans. If climate changes such that current
feeding areas cannot sustain North Atlantic right whales, the population may have to shift to
reflect changes in prey distribution, pursue other prey types, or face prey shortage. Changes in
calving intervals with sea surface temperature have already been documented for southern right
whales (Leaper et al. 2006).
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North Atlantic right whales, as with many marine mammals, are exposed to numerous toxins in
their environment, many of which are introduced by humans. Levels of chromium in North
Atlantic right whale tissues are sufficient to be mutagenic and cause cell death in lung, skin, or
testicular cells and are a concern for North Atlantic right whale recovery (Chen et al. 2009; Wise
et al. 2008). The organochlorines DDT, DDE, PCBs, dieldrin, chlordane, HCB, and heptachlor
epoxide have been isolated from blubber samples and reported concentrations may underestimate
actual levels (Woodley et al. 1991). Mean PCB levels in North Atlantic right whales are greater
than any other baleen whale species thus far measured, although less than one-quarter of the
levels measured in harbor porpoises (Gauthier et al. 1997a; Van Scheppingen et al. 1996).
Organochlorines and pesticides, although variable in concentration by season, do not appear to
currently threaten North Atlantic right whale health and recovery (Weisbrod et al. 2000). Flame
retardants such as PBDEs (known to be carcinogenic) have also been measured in North Atlantic
right whales (Montie et al. 2010).

4.4.4.10 Critical Habitat

Critical habitat is designated for right whales in the North Atlantic. NMFS designated three
areas in June 1994 as critical habitat for Eubalaena glacialis for feeding and calving (59 FR
28805). The critical habitats for feeding cover portions of the Great South Channel (east of Cape
Cod), Massachusetts Bay and Cape Cod Bay, and Stellwagen Bank. Northern critical habitat
was designated because of the concentration of right whales that feed in the area, apparently
associated with complex oceanographic features that drive prey density and distribution. This
area has come under considerable scrutiny within the past few years because of the concern over
ship strikes in this area. Boston serves as a major port facility and vessels transiting to and from
the port cross critical habitat where North Atlantic right whale mortality occurs. Shipping traffic
has generally increased in the recent past and could be considered to degrade the habitat due to
the additional mortality and injury risk now present in the area.

Five areas have been reported to be critical to the survival and recovery of North Atlantic right
whales: (1) coastal Florida and Georgia; (2) the Great South Channel, which lies east of Cape
Cod; (3) Cape Cod and Massachusetts Bays; (4) the Bay of Fundy; and (5) Browns and Baccaro
Banks off southern Nova Scotia. The first three areas occur in U.S. waters and have been
designated by NMFS as critical habitat (59 FR 28793). North Atlantic right whales are most
abundant in Cape Cod Bay between February and April (Hamilton and Mayo 1990; Schevill et
al. 1986; Watkins and Schevill 1982), in the Great South Channel in May and June (Kenney et
al. 1986; Payne et al. 1990a), and off Georgia/Florida from mid-November through March (Slay
et al. 1996). Right whales also frequent the Bay of Fundy, Browns and Baccaro Banks (in
Canadian waters), Stellwagen Bank and Jeffrey’s Ledge in spring and summer months and use
mid-Atlantic waters as a migratory pathway between winter calving grounds and their spring and
summer nursery/feeding areas in the Gulf of Maine. A recent review and comparison of sighting
data suggests that Jeffrey’s Ledge may also be regularly used by right whales in late fall
(October through December)(Weinrich et al. 2000).
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The availability of dense concentrations of zooplankton blooms in Cape Cod Bay in late winter
and the Great South Channel in spring is described as the key factor for right whale utilization of
these areas. Kraus and Kenney (1991) provide an overview of data regarding right whale use of
these areas. Important habitat components in Cape Cod Bay include seasonal availability of
dense zooplankton patches and protection from weather afforded by land masses surrounding the
bay. The spring current regime and bottom topography of the Great South Channel result in
nutrient rich upwelling conditions. These conditions support the dense plankton and
zooplankton blooms utilized by right whales. The combination of highly oxygenated water and
dense zooplankton concentrations are optimal conditions for the small schooling fishes (sand
lance, herring and mackerel) that prey upon some of the same zooplankton as right whales.
Therefore, the abundance of these fishes, in turn, may affect and be affected by the distribution
of several piscivorous marine mammal species such as humpback, fin, minke, and pilot whales,
Atlantic whitesided dolphins, and harbor porpoise (CETAP 1982a).

Overfishing has severely reduced the stocks of several groundfish species such as cod, haddock,
and yellowtail flounder. Recovery of commercially targeted finfish stocks from their current
overfished condition may reduce the biomass of small schooling fish that feed directly on
zooplankton resources throughout the region. It is unknown whether zooplankton densities that
occur seasonally in Cape Cod Bay or the Great South Channel could be expected to increase
significantly. However, increased predation by groundfish on small schooling fish in certain
areas and at specific critical periods may allow the necessary high zooplankton densities to be

160



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

maintained in these areas for longer periods, or accumulate in other areas at levels acceptable to
right whales.

Fishing is allowed within the Cape Cod Bay and Great South Channel right whale critical
habitat. Lobster trap gear and anchored gillnet gear are believed to pose the most serious risks of
entanglement and serious injury to right whales frequenting these waters. As a result, regulations
developed under the Atlantic Large Whale Take Reduction Plan restrict the use of lobster and
anchored gillnet gear in Cape Cod Bay and Great South Channel critical habitat. The most
restrictive measures apply during peak right whale abundance: January 1 to May 15 in Cape Cod
Bay, and 1 April to 30 June in the Great South Channel critical habitat. Measures include
prohibitions on the use of lobster trap gear and anchored gillnet gear in the Great South Channel
critical habitat during periods of peak right whale abundance (with the exception of gillnet gear
in the Great South Channel Sliver Area), and, for Cape Cod Bay critical habitat, anchored gillnet
gear prohibitions and lobster trap restrictions during peak right whale abundance. During non-
peak periods of right whale abundance, lobster trap and gillnet fishers must modify their gear by
using weak links in net and/or buoy lines, follow gillnet anchoring requirements and meet
mandatory breaking strengths for buoy line weak links, amongst others. Additional measures
(i.e., gear marking requirements, and prohibitions on the use of floating line and the wet storage
of gear) apply within as well as outside of critical habitat. All of these measures are intended to
reduce the likelihood of whale entanglements or the severity of an entanglement should an
animal encounter anchored gillnet or lobster gear.

The critical habitat identified in the Southeast U.S. is used primarily as a calving and nursery
area. The nearshore waters of northeast Florida and southern Georgia were formally designated
as critical habitat for right whales on 3 June 1994 (59 FR 28793); ten years after they were first
identified as a likely calving and nursery area for right whales. Since that time, 74 percent of all
known, mature female North Atlantic right whales have been documented in this area (Kraus et
al. 1993). While sightings off Georgia and Florida include primarily adult females and calves,
juveniles and adult males have also been observed.

445 Sei Whale

4.4.5.1 Population Designations

The population structure of sei whales is unknown and populations herein assume (based upon
migratory patterns) population structuring is discrete by ocean basin (north and south), except for
sei whales in the Southern Ocean, which may form a ubiquitous population or several discrete
ones.

4.4.5.2 North Atlantic

In the western North Atlantic, a major portion of the sei whale population occurs in northern
waters, potentially including the Scotian Shelf, along Labrador and Nova Scotia, south into the
U.S. EEZ, including the Gulf of Maine and Georges Bank (Mitchell and Chapman 1977; Waring
et al. 2004). These whales summer in northern areas (such as Labrador and Nova Scotia) before
migrating south to waters along Florida, in the Gulf of Mexico, and the northern Caribbean Sea
(Gambell 1985c; Mead 1977). Sei whales may range as far south as North Carolina. In the U.S.
EEZ, the greatest abundance occurs during spring, with most sightings on the eastern edge of
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Georges Bank, in the Northeast Channel, and in Hydrographer Canyon (CETAP 1982b). In
1999, 2000, and 2001, the NMFS aerial surveys found sei whales concentrated along the
northern edge of Georges Bank during spring (Waring et al. 2004). Surveys in 2001 found sei
whales south of Nantucket along the continental shelf edge (Waring et al. 2004). During years of
greater prey abundance (e.g., copepods), sei whales are found in more inshore waters, such as the
Great South Channel (1987 and 1989), Stellwagen Bank (1986), and the Gulf of Maine (Payne et
al. 1990Db; Schilling et al. 1992). In the eastern Atlantic, sei whales occur in the Norwegian Sea,
occasionally occurring as far north as Spitsbergen Island, and migrate south to Spain, Portugal,
and northwest Africa (Gambell 1985c; Jonsgard and Darling 1977).

In the action area, sei whales occur in the open ocean (Labrador Current, North Atlantic Gyre,
and Gulf Stream) between 10° and 70° N and rarely near the coast (Horwood 2009; Jefferson et
al. 2008). Sei whales feed and migrate east to west across large sections of the North Atlantic,
although not in equatorial waters (Olsen et al. 2009). While feeding, most of the Nova Scotia sei
whale stock is centered in northerly waters of the Scotian Shelf (Waring et al. 2010). Sei whales
may occur in northern east coast waters during the spring and summer, including the Gulf of
Maine and Georges Bank but also the Bay of Fundy. High concentrations are often observed
along the northern flank, eastern tip, and southern shelf break of Georges Bank. During fall, sei
whales may be found in limited shelf areas of the Northeast Channel and in the western Gulf of
Maine (CETAP 1982a; Stimpert et al. 2003). Spring is the period of greatest abundance in
Georges Bank and into the Northeast Channel area, along the Hydrographer Canyon (CETAP
1982a; Waring et al. 2010).

4.4.5.3 Movement

The migratory pattern of this species is thought to encompass long distances from high-latitude
feeding areas in summer to low-latitude breeding areas in winter; however, the location of winter
areas remains largely unknown (Perry et al. 1999). Sei whales are often associated with deeper
waters and areas along continental shelf edges (Hain et al. 1985). This general offshore pattern
is disrupted during occasional incursions into shallower inshore waters (Waring et al. 2004). The
species appears to lack a well-defined social structure and individuals are usually found alone or
in small groups of up to six whales (Perry et al. 1999). When on feeding grounds, larger
groupings have been observed (Gambell 1985c).

4.4.5.4 Reproduction

Very little is known regarding sei whale reproduction. Reproductive activities for sei whales
occur primarily in winter. Gestation is about 12.7 months, calves are weaned at 6-9 months, and
the calving interval is about 2-3 years (Gambell 1985c; Rice 1977). Sei whales become sexually
mature at about age 10 (Rice 1977). Of 32 adult female sei whales harvested by Japanese
whalers, 28 were found to be pregnant while one was pregnant and lactating during May-July
2009 cruises in the western North Pacific (Tamura et al. 2009).

4.4.5.5 Vocalization and Hearing

Data on sei whale vocal behavior is limited, but includes records off the Antarctic Peninsula of
broadband sounds in the 100-600 Hz range with 1.5 s duration and tonal and upsweep calls in the
200-600 Hz range of 1-3 s durations (McDonald et al. 2005). Differences may exist in
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vocalizations between ocean basins (Rankin and Barlow 2007a). The first variation consisted of
sweeps from 100 Hz to 44 Hz, over 1.0 seconds. During visual and acoustic surveys conducted
in the Hawaiian Islands in 2002, Rankin and Barlow (2007b) recorded 107 sei whale
vocalizations, which they classified as two variations of low-frequency downswept calls. The
second variation, which was more common (105 out of 107) consisted of low frequency calls
which swept from 39 Hz to 21 Hz over 1.3 seconds. These vocalizations are different from
sounds attributed to sei whales in the Atlantic and Southern Oceans but are similar to sounds that
had previously been attributed to fin whales in Hawaiian waters. Vocalizations from the North
Atlantic consisted of paired sequences (0.5-0.8 s, separated by 0.4-1.0 s) of 10-20 short (4 ms)
FM sweeps between 1.5-3.5 kHz (Thomson and Richardson 1995).

4.4.5.6 Status and Trends

The sei whale was originally listed as endangered in 1970 (35 FR 18319), and this status
remained since the inception of the ESA in 1973. Consideration of the status of populations
outside of the action area is important under the present analysis to determine how the risk to the
affected population(s) bears on the status of the species as a whole. Table 34 provides estimates
of historic and current abundance for ocean regions.

Table 34. Summary of past and present sei whale abundance.

Population, Pre- 95% Recent

Region stock, or exploitation : 95% CI Source
- Cl estimate
study area estimate
Global -- >105,000 - 25,000 -- (Braham 1991)
North L
Atlantic Basinwide -- -- >4000 - (Braham 1991)
NMFS-Nova
Scotia stock -- -- 207 -- (NMFS 2008a)
IWC-Iceland- « (Cattanach et al.
Denmark stock h e Rz 1993)
IWC-Iceland- _ 1590 343- (Cattanach et al.
Denmark stock ' 2,837* 1993)
North - 7,260- (Tillman 1977);
Pacific Basinwide 42,000 T 12p20% *circa 1974
NMFS-eastern
North Pacific - -- 46 CV=0.61 (Carretta et al. 2008)
stock
NMPS-Hawail - _ -- 77 0-237*  (Carretta et al. 2008)
stock
Southern  — poginwide 63,100 S - (Mizroch et al. 1984)
Hemisphere
Basinwide 65,000 -- -- - (Braham 1991)
South of 60°S  -- - 626 553-699  (IWC 1996)
South of 30°S - - 9,718 -- (IWC 1996)

*Note: Confidence Intervals (C.1.) not provided by the authors were calculated from Coefficients of Variation
(C.V.) where available, using the computation from Gotelli and Ellison (2004).
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4.4.5.7 North Atlantic

No information on sei whale abundance exists prior to commercial whaling (Perry et al. 1999).
Between 1966 and 1972, whalers from land stations on the east coast of Nova Scotia engaged in
extensive hunts of sei whales on the Nova Scotia shelf, killing about 825 individuals (Mitchell
and Chapman 1977). In 1974, the North Atlantic stock was estimated to number about 2,078
individuals, including 965 whales in the Labrador Sea group and 870 whales in the Nova Scotia
group (Mitchell and Chapman 1977). In the northwest Atlantic, Mitchell and Chapman (1977)
estimated the Nova Scotia stock to contain 1,393-2,248 whales; an aerial survey program
conducted from 1978 to 1982 on the continental shelf and edge between Cape Hatteras, North
Carolina, and Nova Scotia generated an estimate of 280 sei whales (CETAP 1982b). These two
estimates are more than 20 years out of date and likely do not reflect the current true abundance;
in addition, the CETAP estimate has a high degree of uncertainty and is considered statistically
unreliable (Perry et al. 1999; Waring et al. 2004; Waring et al. 1999). The total number of sei
whales in the U.S. Atlantic EEZ remains unknown (Waring et al. 2006). Rice (1977) estimated
total annual mortality for adult females as 0.088 and adult males as 0.103.

4.4.5.8 Natural Threats

Andrews (1916) suggested that killer whales attacked sei whales less frequently than fin and blue
whales in the same areas. Sei whales engage in a flight responses to evade killer whales, which
involves high energetic output, but show little resistance if overtaken (Ford and Reeves 2008).
Endoparasitic helminths (worms) are commonly found in sei whales and can result in pathogenic
effects when infestations occur in the liver and kidneys (Rice 1977).

4.4.5.9 Anthropogenic Threats

Human activities known to threaten sei whales include whaling, commercial fishing, and
maritime vessel traffic. Historically, whaling represented the greatest threat to every population
of sei whales and was ultimately responsible for listing sei whales as an endangered species. Sei
whales are thought to not be widely hunted, although harvest for scientific whaling or illegal
harvesting may occur in some areas. In 2009, 100 sei whales were killed during western North
Pacific surveys (Bando et al. 2010).

Sei whales are known to accumulate DDT, DDE, and PCBs (Borrell 1993; Borrell and Aguilar
1987; Henry and Best 1983). Males carry larger burdens than females, as gestation and lactation
transfer these toxins from mother to offspring.

4.4.6 Sperm Whale

4.4.6.1 Populations

There is no clear understanding of the global population structure of sperm whales (Dufault et al.
1999). Recent ocean-wide genetic studies indicate low, but statistically significant, genetic
diversity and no clear geographic structure, but strong differentiation between social groups
(Lyrholm and Gyllensten 1998; Lyrholm et al. 1996; Lyrholm et al. 1999). However, vocal
dialects indicate parent-offspring transmission that indicates differentiation in populations
(Rendell et al. 2011). The IWC currently recognizes four sperm whale stocks: North Atlantic,
North Pacific, northern Indian Ocean, and Southern Hemisphere (Dufault et al. 1999; Reeves and
Whitehead 1997). The NMFS recognizes six stocks under the MMPA.- three in the Atlantic/Gulf
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of Mexico and three in the Pacific (Alaska, California-Oregon-Washington, and Hawaii; (Perry
et al. 1999; Waring et al. 2004). Genetic studies indicate that movements of both sexes through
expanses of ocean basins are common, and that males, but not females, often breed in different
ocean basins than the ones in which they were born (Whitehead 2003a). Sperm whale
populations appear to be structured socially, at the level of the clan, rather than geographically
(Whitehead 2003a; Whitehead et al. 2008).

4.4.6.2 North Atlantic

In the western North Atlantic, sperm whales range from Greenland south into the Gulf of Mexico
and the Caribbean, where they are common, especially in deep basins off of the continental shelf
(Romero et al. 2001; Wardle et al. 2001). The northern distributional limit of female/immature
pods is probably around Georges Bank or the Nova Scotian shelf (Whitehead et al. 1991).
Seasonal aerial surveys confirm that sperm whales are present in the northern Gulf of Mexico in
all seasons (Hansen et al. 1996a; Mullin et al. 1994a). Sperm whales distribution follows a
distinct seasonal cycle, concentrating east-northeast of Cape Hatteras in winter and shifting
northward in spring when whales are found throughout the Mid-Atlantic Bight. Distribution
extends further northward to areas north of Georges Bank and the Northeast Channel region in
summer and then south of New England in fall, back to the Mid-Atlantic Bight. In the eastern
Atlantic, mature male sperm whales have been recorded as far north as Spitsbergen (dien 1990).
Recent observations of sperm whales and stranding events involving sperm whales from the
eastern North Atlantic suggest that solitary and paired mature males predominantly occur in
waters off Iceland, the Faroe Islands, and the Norwegian Sea (Christensen et al. 1992a;
Christensen et al. 1992b; Gunnlaugsson and Sigurjonsson 1990; @ien 1990).

4.4.6.3 Movement

Mature males range between 70° N in the North Atlantic and 70° S in the Southern Ocean (Perry
et al. 1999; Reeves and Whitehead 1997), whereas mature females and immature individuals of
both sexes are seldom found higher than 50° N or S (Reeves and Whitehead 1997). In winter,
sperm whales migrate closer to equatorial waters (Kasuya and Miyashita 1988; Waring et al.
1993) where adult males join them to breed. Movement patterns of Pacific female and immature
male groups appear to follow prey distribution and, although not random, movements are
difficult to anticipate and are likely associated with feeding success, perception of the
environment, and memory of optimal foraging areas (Whitehead et al. 2008). However, no
sperm whale in the Pacific has been known to travel to points over 5,000 km apart and only
rarely have been known to move over 4,000 km within a time frame of several years. This
means that although sperm whales do not appear to cross from eastern to western sides of the
Pacific (or vice-versa), significant mixing occurs that can maintain genetic exchange.
Movements of several hundred kilometers are common, (i.e. between the Galapagos Islands and
the Pacific coastal Americas). Movements appear to be group or clan specific, with some groups
traveling straighter courses than others over the course of several days. However, general transit
speed averages about 4 km/h. Sperm whales in the Caribbean region appear to be much more
restricted in their movements, with individuals repeatedly sighted within less than 160 km of
previous sightings.

165



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

4.4.6.4 Habitat

Sperm whales have a strong preference for waters deeper than 1,000 m (Reeves and Whitehead
1997; Watkins 1977), although Berzin (1971) reported that they are restricted to waters deeper
than 300 m. While deep water is their typical habitat, sperm whales are rarely found in waters
less than 300 m in depth (Clarke 1956b; Rice 1989b). Sperm whales have been observed near
Long Island, New York, in water between 40-55 m deep (Scott and Sadove 1997). When they
are found relatively close to shore, sperm whales are usually associated with sharp increases in
topography where upwelling occurs and biological production is high, implying the presence of a
good food supply (Clarke 1956b). Such areas include oceanic islands and along the outer
continental shelf.

Sperm whales are frequently found in locations of high productivity due to upwelling or steep
underwater topography, such as continental slopes, seamounts, or canyon features (Jaquet and
Whitehead 1996; Jaquet et al. 1996). Cold-core eddy features are also attractive to sperm whales
in the Gulf of Mexico, likely because of the large numbers of squid that are drawn to the high
concentrations of plankton associated with these features (Biggs et al. 2000; Davis et al. 2000c;
Davis et al. 2000d; Davis et al. 2000e; Davis et al. 2002; Wormuth et al. 2000). Surface waters
with sharp horizontal thermal gradients, such as along the Gulf Stream in the Atlantic, may also
be temporary feeding areas for sperm whales (Griffin 1999; Jaquet et al. 1996; Waring et al.
1993). Sperm whales over George’s Bank were associated with surface temperatures of 23.2-
24.9° C (Waring et al. 2003).

Local information is inconsistent regarding some aspects of sperm whale habitat utilization.
Gregr and Trites (2001) reported that female sperm whales off British Columbia were relatively
unaffected by the surrounding oceanography. However, Tynan et al. (2005) reported increased
sperm whales densities with strong turbulence-associated topographic features along the
continental slope near Heceta Bank.

Sperm whale occurrence varies within the action area. High sperm whale densities were found
in the Grand Banks of Newfoundland (NMFS 2006c¢; Palka 2006). During late spring and
throughout the summer, sperm whales occur over the southern Scotian Shelf in waters less than
100 m deep (NMFS 2006c; Palka 2006). High winter density is found in inner slope waters east
and northeast of Cape Hatteras and then shifts northward to Delaware, Virginia, and the southern
portion of Georges Bank (NMFS 2006¢; Palka 2006; Waring et al. 2010).

Sperm whales are the most common large whale in the northern Gulf of Mexico, with
particularly high concentrations at the mouth of the Mississippi River and along the continental
slope in or near cyclonic cold-core eddies due to enhanced productivity here (Davis et al. 2007;
O'Hern and Biggs. 2009; Palka and Johnson 2007). However, they may be found throughout the
northern Gulf of Mexico year-round (Fulling et al. 2003; Hansen et al. 1996b; Maze-Foley and
Mullin 2006; Mullin and Fulling 2004; Mullin and Hoggard 2000; Mullin et al. 2004b; Mullin et
al. 1994b). Southern Gulf of Mexico occurrence, abundance, and habitat use are poorly known,
but sperm whales are at least present in continental slope waters of the western Bay of Campeche
(Ortega Ortiz 2002). Sperm whales also occur in waters surrounding Puerto Rico and the U.S.
Virgin Islands (Roden and Mullin 2000; Swartz and Burks 2000; Swartz et al. 2002). Mignucci-
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Giannoni (1988) suggested sperm whales occur from late fall through winter and early spring but
are rare from April to September around Puerto Rico. Strandings here are relatively common
(Mignucci-Giannoni et al. 1999).

4.4.6.5 Reproduction

Female sperm whales become sexually mature at an average of 9 years or 8.25-8.8 m (Kasuya
1991). Males reach a length of 10 to 12 m at sexual maturity and take 9-20 years to become
sexually mature, but require another 10 years to become large enough to successfully breed
(Kasuya 1991; Waursig et al. 2000a). Mean age at physical maturity is 45 years for males and 30
years for females (Waring et al. 2004). Adult females give birth after roughly 15 months of
gestation and nurse their calves for 2-3 years (Waring et al. 2004). The calving interval is
estimated to be every 4-6 years between the ages of 12 and 40 (Kasuya 1991; Whitehead et al.
2008). In the North Pacific, female sperm whales and their calves are usually found in tropical
and temperate waters year round, while it is generally understood that males move north in the
summer to feed in the Gulf of Alaska, Bering Sea, and waters off of the Aleutian Islands (Kasuya
and Miyashita 1988). It has been suggested that some mature males may not migrate to breeding
grounds annually during winter, and instead may remain in higher latitude feeding grounds for
more than 1 year at a time (Whitehead and Arnbom 1987).

Sperm whale age distribution is unknown, but sperm whales are believed to live at least 60 years
(Rice 1978). Estimated annual mortality rates of sperm whales are thought to vary by age, but
previous estimates of mortality rate for juveniles and adults are now considered unreliable (IWC
1980). In addition to anthropogenic threats, there is evidence that sperm whale age classes are
subject to predation by killer whales (Arnbom et al. 1987; Pitman et al. 2001).

Stable, long-term associations among females form the core of sperm whale societies (Christal et
al. 1998). Up to about a dozen females usually live in such groups, accompanied by their female
and young male offspring. Young individuals are subject to alloparental care by members of
either sex and may be suckled by non-maternal individuals (Gero et al. 2009). Group sizes may
be smaller overall in the Caribbean Sea (6-12 individuals) versus the Pacific (25-30
individuals)(Jagquet and Gendron 2009). Groups may be stable for long periods, such as for 80
days in the Gulf of California (Jaquet and Gendron 2009). Males start leaving these family
groups at about 6 years of age, after which they live in “bachelor schools,” but this may occur
more than a decade later (Pinela et al. 2009). The cohesion among males within a bachelor
school declines with age. During their breeding prime and old age, male sperm whales are
essentially solitary (Christal and Whitehead 1997).

4.4.6.6 Vocalization and Hearing

Sound production and reception by sperm whales are better understood than in most cetaceans.
Sperm whales produce broad-band clicks in the frequency range of 100 Hz to 20 kHz that can be
extremely loud for a biological source (200-236 dB re 1pPa), although lower source level energy
has been suggested at around 171 dB re 1 puPa (Goold and Jones 1995; Mghl et al. 2003;
Weilgart and Whitehead 1993a; Weilgart and Whitehead 1997). Most of the energy in sperm
whale clicks is concentrated at around 2-4 kHz and 10-16 kHz (Goold and Jones 1995; NMFS
2006d; Weilgart and Whitehead 1993a). The highly asymmetric head anatomy of sperm whales
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is likely an adaptation to produce the unique clicks recorded from these animals (Cranford 1992;
Norris and Harvey 1972; Norris and Harvey. 1972). Long, repeated clicks are associated with
feeding and echolocation (Goold and Jones 1995; Weilgart and Whitehead 1993a; Weilgart and
Whitehead 1997). However, clicks are also used in short patterns (codas) during social behavior
and intragroup interactions (Weilgart and Whitehead 1993a). They may also aid in intra-specific
communication. Another class of sound, “squeals”, are produced with frequencies of 100 Hz to
20 kHz (e.g., Weir et al. 2007).

Our understanding of sperm whale hearing stems largely from the sounds they produce. The
only direct measurement of hearing was from a young stranded individual from which auditory
evoked potentials were recorded (Carder and Ridgway 1990). From this whale, responses
support a hearing range of 2.5-60 kHz. However, behavioral responses of adult, free-ranging
individuals also provide insight into hearing range; sperm whales have been observed to
frequently stop echolocating in the presence of underwater pulses made by echosounders and
submarine sonar (Watkins et al. 1985; Watkins and Schevill 1975b). They also stop vocalizing
for brief periods when codas are being produced by other individuals, perhaps because they can
hear better when not vocalizing themselves (Goold and Jones 1995). Because they spend large
amounts of time at depth and use low-frequency sound, sperm whales are likely to be susceptible
to low frequency sound in the ocean (Croll et al. 1999a).

4.4.6.7 Status and Trends

Sperm whales were originally listed as endangered in 1970 (35 FR 18319), and this status
remained with the inception of the ESA in 1973. Although population structure of sperm whales
is unknown, several studies and estimates of abundance are available. Consideration of the
status of populations outside of the action area is important under the present analysis to
determine the risk to the affected population(s) bears on the status of the species as a whole.
Table 35 contains historic and current estimates of sperm whales by region. Sperm whale
populations probably are undergoing the dynamics of small population sizes, which is a threat in
and of itself. In particular, the loss of sperm whales to directed Soviet whaling likely inhibits
recovery due to the loss of adult females and their calves, leaving sizeable gaps in demographic
and age structuring (Whitehead 2003a).

Table 35. Summary of past and present sperm whale abundance.

Population, stock, ¢ Recent
Region P ' ' exploitation  95% CI . 95% ClI Source
or study area . estimate
estimate
L L L L (Wiirsig et al.
Global 900,000 2000a)
672,000- 105,984- (Whitehead
L110000 4 515900 300000 Giami6x  2002)
S (Gosho et al.
Eg::tic 2?;!};“8"’6 224,800 ~ 22,000 ~~ 1984: Wiirsig
et al. 2000a)
Northeast ;
X . . . (Whitehead
Atlantic, Faroes, 13,190 2002)

Iceland, and U.S.
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Gulf of
Mexico

North Pacific

Southern
Hemisphere

East coast

NMFS-North
Atlantic stock

Iceland

Faroe Islands

Norweign Sea

Northern Norway

to Spitsbergen
NMFS-Gulf of
Mexico stock
Off Mississippi
River Delta

North-central and

northwestern
Gulf of Mexico

Basinwide

Basinwide
Eastern tropical
Pacific

Costa Rica

Central America
north of Costa
Rica

Eastern
temperate North
Pacific

NMFS-
CA/OR/WA
stock

NMFS-HI stock

Basinwide

South of 60S

>4,685*

620,400

547,600

4,804

1,234

308

5,231
2,548
1,665

398

87

472,100
930,000
26,053

1,360

333

26,300

32,100

2,833

7,082

299,400

14,000

1,226-
8,382*

823-
1,645*

79-537*

2,053-
8,409*
1,200-
3,896*

Cv=0.2

253-607

52-146

13,797-
38,309
832-
2,248*

125-890*

0-68,054*

9,450-
54,750*

CVv=0.25*

2,918-
11,246*

8,786-
19,214*

(NMFS 2008a)

(Gunnlaugsson
and
Sigurjonsson
1990)
(Gunnlaugsson
and
Sigurjonsson
1990)
(Christensen et
al. 1992b)

(@ien 1990)

(NMFS 2008a)

(Jochens et al.
2006)

(Mullin et al.
2004a)

(Gosho et al.
1984)

(Rice 1989b)
(Whitehead
2003a)
(Gerrodette and
Palacios 1996)

(Gerrodette and
Palacios 1996)

(Barlow and
Taylor 2005)

(Barlow and
Taylor 2005)

(Carretta et al.
2008)

(Carretta et al.
2008)

(Gosho et al.
1984; IWC
1988; Perry et
al. 1999)
(Butterworth et
al. 1995) as
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cited in (Perry
et al. 1999)
(Butterworth et
17,613- al. 1995) as
238,387*  cited in (Perry
et al. 1999)

South of 30S ~~ ~~ 128,000

*Note: Confidence Intervals (C.1.) not provided by the authors were calculated from Coefficients of Variation
(C.V.) where available, using the computation from Gotelli and Ellison (2004).

4.4.6.8 North Atlantic

190,000 sperm whales were estimated to have been in the entire North Atlantic, but CPUE data
from which this estimate is derived are unreliable according to the IWC (Perry et al. 1999). The
total number of sperm whales in the western North Atlantic is unknown (Waring et al. 2008).
The best available current abundance estimate for western North Atlantic sperm whales is 4,804
based on 2004 data. The best available estimate for Northern Gulf of Mexico sperm whales is
1,665, based on 2003-2004 data, which are insufficient data to determine population trends
(Waring et al. 2008). Sperm whale were widely harvested from the northeastern Caribbean
(Romero et al. 2001) and the Gulf of Mexico where sperm whale fisheries operated during the
late 1700s to the early 1900s (NMFS 2006d; Townsend 1935).

Natural threats. Sperm whales are known to be occasionally predated upon by killer whales
(Jefferson and Baird 1991; Pitman et al. 2001) and large sharks (Best et al. 1984) and harassed
by pilot whales (Arnbom et al. 1987; Palacios and Mate 1996; Rice 1989c; Weller et al. 1996;
Whitehead 1995). Strandings are also relatively common events, with one to dozens of
individuals generally beaching themselves and dying during any single event. Although several
hypotheses, such as navigation errors, illness, and anthropogenic stressors, have been proposed
(Goold et al. 2002; Wright 2005), direct widespread causes of strandings remain unclear.
Calcivirus and papillomavirus are known pathogens of this species (Lambertsen et al. 1987;
Smith and Latham 1978).

4.4.6.9 Anthropogenic Threats

Sperm whales historically faced severe depletion from commercial whaling operations. From
1800 to 1900, the IWC estimated that nearly 250,000 sperm whales were killed by whalers, with
another 700,000 from 1910 to 1982 (IWC Statistics 1959-1983). However, other estimates have
included 436,000 individuals killed between 1800-1987 (Carretta et al. 2005). However, all of
these estimates are likely underestimates due to illegal and inaccurate killings by Soviet whaling
fleets between 1947-1973. In the Southern Hemisphere, these whalers killed an estimated
100,000 whales that they did not report to the IWC (Yablokov et al. 1998), with smaller harvests
in the Northern Hemisphere, primarily the North Pacific, that extirpated sperm whales from large
areas (Yablokov and Zemsky 2000). Additionally, Soviet whalers disproportionately killed adult
females in any reproductive condition (pregnant or lactating) as well as immature sperm whales
of either gender.

Following a moratorium on whaling by the IWC, significant whaling pressures on sperm whales
were eliminated. However, sperm whales are known to have become entangled in commercial
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fishing gear and 17 individuals are known to have been struck by vessels (Jensen and Silber
2004b). Japan maintains an active whaling fleet, killing up to 10 sperm whales annually (IWC
2008). In 2009, one sperm whale was killed during western North Pacific surveys (Bando et al.
2010).

In U.S. waters in the Pacific Ocean, sperm whales are known to have been incidentally captured
only in drift gillnet operations, which Kkilled or seriously injured an average of 9 sperm whales
per year from 1991 - 1995 (Barlow et al. 1997). Interactions between longline fisheries and
sperm whales in the Gulf of Alaska have been reported over the past decade (Hill and Demaster
1998; Rice 1989a). Observers aboard Alaskan sablefish and halibut longline vessels have
documented sperm whales feeding on fish caught in longline gear in the Gulf of Alaska. During
1997, the first entanglement of a sperm whale in Alaska’s longline fishery was recorded,
although the animal was not seriously injured (Hill and Demaster 1998). The available evidence
does not indicate sperm whales are being killed or seriously injured as a result of these
interactions, although the nature and extent of interactions between sperm whales and long-line
gear is not yet clear.

Contaminants have been identified in sperm whales, but vary widely in concentration based upon
life history and geographic location, with northern hemisphere individuals generally carrying
higher burdens (Evans et al. 2004). Contaminants include dieldrin, chlordane, DDT, DDE,
PCBs, HCB and HCHs in a variety of body tissues (Aguilar 1983; Evans et al. 2004), as well as
several heavy metals (Law et al. 1996). However, unlike other marine mammals, females appear
to bioaccumulate toxins at greater levels than males, which may be related to possible dietary
differences between females who remain at relatively low latitudes compared to more migratory
males (Aguilar 1983; Wise et al. 2009). Chromium levels from sperm whales skin samples
worldwide have varied from undetectable to 122.6 ng Cr/g tissue, with the mean (8.8 ng Cr/g
tissue) resembling levels found in human lung tissue with chromium-induced cancer (Wise et al.
2009). Older or larger individuals do not appear to accumulate chromium at higher levels.

4.4.7 Ringed Seal-Arctic DPS

4.4.7.1 Description of the Species

Ringed seals may consist of up to ten subspecies based upon skull morphology, coat coloration,
behavior, and genetics, but the NMFS currently recognizes five (Arctic, Baltic, Ladoga, Okhotsk,
and Saimaa) with the understanding that additional information which is currently lacking may
find additional classifications within the Arctic subspecies (Allen 1880; Amano et al. 2002;
Ameghino 1899; Anderson 1934; Chapskii 1955; Davis et al. 2008; Fedoseev 1984; Hyvérinen
and Nieminen 1990; Kelly et al. 2009; King 1983; Ognev 1935; Palo 2003; Rice 1998c; Scheffer
1958; Sell 2008). This consultation deals only with the Arctic subspecies (DPS).

4.4.7.2 Distribution

Arctic ringed seals do not come ashore, but rely entirely upon ice as a substrate for nursing,
resting, and cover (Kelly 1988; Kelly et al. 2010a). In areas where ice disappears entirely (all
other subspecies), land is used for some of these functions (Harkdnen et al. 1998; Kunnasranta
2001; Lukin et al. 2006; Ognev 1935; Trukhin 2000)
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4.4.7.3 Growth and Reproduction

Parturition occurs in late-winter to early-spring (February-April) in subnivean lairs during
maximal snow depth; Sea of Okhotsk pups are born in moving pack ice either in lairs. Nursing
continues for an average of 39 days postpartum, but can vary from 3-9 weeks (Fedoseev 1975;
Hammill et al. 1991; K&keld and Hyvérinen 1993; Lydersen and Hammill 1993b). Pups spend
about half of their time in water during the nursing period, diving up to 89 m deep and for as
long as 12 minutes (Lydersen and Hammill 1993b). Just after weaning, pups shed their fetal coat
for an adult-type coat (Kelly 1988; Lydersen and Hammill 1993b). For all individuals, molting
occurs from mid-May to mid-July with some regional variation in timing; individuals spend long
periods out of the water and metabolism decreases by nearly 20% (Ashwell-Erickson et al. 1986;
Kelly et al. 2010a; Kelly and Quakenbush 1990; Kunnasranta et al. 2002; McLaren 1958; Smith
1973; Smith and Hammill. 1981). However, molting can be differed until August if suitable ice
is not available (Bychkov 1965; McLaren 1958). Sexual maturity occurs at 4-8 years of age for
females and 5-7 years for males, although individual body condition and population structure can
influence the timing (Burns and Fay 1970; Frost and Lowry 1981; Holst et al. 1999; Kelly 1988;
Kovacs 2007; Lydersen and Gjertz 1987; Mansfield 1967; McLaren 1958; Reeves 1998; Sipila
2003; Sipilad and Hyvérinen 1998; Sipila et al. 1999; Smith 1973; Smith and Stirling 1975;
Tikhomirov 1968). Pregnancy or ovulation rates in the Arctic have been found to vary between
0.45 and 0.86, although later revisions eliminating young individuals reduced much of the
variability, with averages between 0.63 and 0.81 in various locations (Hammill 1987; Johnson et
al. 1966; Nazarenko 1965; Reeves 1998; Smith 1987; Smith et al. 1979). Ringed seals live to
between 15 and 28 years of age on average, with maximum lifespan measured at 48 years (Frost
and Lowry 1981; Helle 1980; Holst et al. 1999; Lydersen and Gjertz 1987; McLaren 1958; Sipila
and Hyvarinen 1998; Sipila et al. 1999; Smith 1973). Mortality rates derived from harvest data
suggest a mortality rate of 30-41% for pups, dropping to 10% annually by sexual maturity and
slowly increasing after age 15 (Kelly 1988). Body condition changes drastically with season,
with extensive blubber loss during spring and early summer due to reduced foraging, molting,
and increased involvement with breeding and/or rearing of young (Ameghino 1899; Fedoseev
1965; Hammill et al. 1991; Johnson et al. 1966; Lowry et al. 1980; Lydersen 1995; Lydersen and
Hammill 1993a; Lydersen and Kovacs 1999; McLaren 1958; Pikharev 1946; Ryg et al. 1990;
Ryg and @ritsland 1991; Smith 1987). Females have been found to lose 19% of their body
weight between March and June while males lost 12% (Ryg et al. 1990). These body reserves
are replaced during the rest of the year (Ameghino 1899).

The ringed seal mating system is believed to polygamous, with males defending territories they
mark with a strong scent (particularly around breathing holes and adjacent snow)(Ameghino
1899; Chapskii 1940; Hardy et al. 1991; Kelly et al. 2010a; Ognev 1935; Ryqg et al. 1992; Smith
1981; Smith 1987; Stirling 1977). Males in the Arctic rut from late-March to mid-May, with
regional peaks in activity (Bakulina 1989; McLaren 1958). Adult and subadult males appear to
have bite marks and engage in aggressive behavior during the breeding season, a time when
underwater vocalizations are documented to increase (Rautio et al. 2009; Smith 1987; Smith and
Hammill. 1981; Stirling et al. 1983). Males may guard territories or mates underneath the sea
ice, based upon interpretations of shallow dive depths and restricted movements of males versus
females during the breeding season (Ameghino 1899; Kelly et al. 2010a; Kelly and Wartzok
1996; Rautio et al. 2009; Stirling 1973; Stirling et al. 1983). Although size does not appear to
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correlate to the number of female neighbors, male age does and may influence reproductive
success for individual males (Krafft et al. 2007). Mating has not been observed to date, but is
thought to occur underwater near the females’ lair (Ameghino 1899; Kelly 1988). Arctic
females ovulate in May and early-June shortly after parturition, although ovulation can be
suppressed if body condition is insufficient (Ameghino 1899; Harwood et al. 2000; Johnson et al.
1966; Smith 1973; Smith 1987). Implantation is delayed by 3-3.5 months, followed by an
approximate eight-month gestation for a single pup or, rarely, twins (Fedoseev 1975; McLaren
1958; Smith 1987). Births occur at a 1:1 sex ratio (Fedoseev 1975; Frost and Lowry 1981; Helle
1980; Lydersen and Gjertz 1987; McLaren 1958; Sipild et al. 1990; Sipila et al. 1999; Smith
1973).

4.4.7.4 Behavior

Arctic ringed seals are strongly driven by ice cover, with a typical year broken-up into three
“ecological seasons”: August to October as an open water or feeding period when intensive

feeding occurs, an early-winter to March or May period when seals are resting in subsurface
caves, and a breeding/molting period once ice begins to melt and break-up (Ameghino 1899;
Born et al. 2004; Kelly et al. 2010a).

Acrctic ringed seals in the Beaufort and Chukchi Seas spend most of their time either in water or
in snowy lairs (90% August-November, 20% December-March), except during the spring molt
(May-June) when they spend an average of 55% of their time basking on ice (Kelly et al. 2010a;
Smith and Stirling 1975). Arctic ringed seals rest in their lairs from April to mid-May (mostly at
night)(Kelly et al. 2010a). Ringed seals spend more time on ice once spring temperatures warm
and lairs start becoming exposed (March to early June in the Bering and Chukchi Seas)(Heptner
et al. 1976; Kelly and Quakenbush 1990; Kunnasranta et al. 2002; Lowry et al. 1980;
Tikhomirov 1961). Basking while molting reaches a peak in the Arctic during June (Born et al.
2002; Carlens et al. 2006; Harwood et al. 2007; Kelly et al. 2010a; Moulton et al. 2002; Smith
1987; Smith and Hammill. 1981). Individuals frequently return to the water, with pups entering
and exiting more frequently than adults (Carlens et al. 2006). However, time out of water
increases in June (Kelly et al. 2010a). When hauled out, individuals are vigilant and oriented for
quick reentry into the breathing hole and/or facing downwind (Finley 1979; Kingsley and
Stirling 1991). As sea ice breaks up, individuals spend more time in water (Ameghino 1899).

Ringed seals are able to dive to depths in excess of 500 m for 39 minutes or more, although most
dives are less than 10 minutes in duration and extend to whatever depth the ocean bottom is
(Born et al. 2004; Gjertz et al. 2000; Harkonen et al. 2008; Kelly and Wartzok 1996;
Kunnasranta et al. 2002; Lydersen 1991; Teilmann et al. 1999). Diving ability improves with
body size (Kelly 1997; Kelly and Wartzok 1996; Teilmann et al. 1999). Diving and resting
patterns appear to be seasonally influenced, with more time spent out of water during the day and
diving at night from spring to early-summer (breeding and molting) and the opposite true at all
other times (Carlens et al. 2006; Kelly et al. 2010a; Kelly and Quakenbush 1990; Kunnasranta et
al. 2002; Lydersen 1991; Teilmann et al. 1999).
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4.4.7.5 Migration and Movements

Movements can be most wide-ranging during the “open water” period from summer to fall, with
individuals potentially ranging several hundred kilometers; some individuals may undergo much
more limited movement (Bailey and Hendee 1926; Gjertz et al. 2000; Harkonen et al. 2008;
Harwood and Smith 2003; Heide-Jgrgensen et al. 1992; Kapel et al. 1998; Kelly and Wartzok
1996; Smith 1976; Smith et al. 1973; Smith and Stirling 1978; Teilmann et al. 1999). Following
the period of open water foraging, adults return to the same areas they came from the previous
winter (Kelly et al. 2010a; Koskela et al. 2002; Krafft et al. 2007; Kunnasranta et al. 2001; Sipila
et al. 1996; Smith and Hammill. 1981). Movements are more limited in late-fall and winter,
ranging over just a few square kilometers unless they have access to leads in ice, in which case
individuals can range over thousands of square kilometers (Born et al. 2004; Harwood et al.
2007; Kelly et al. 2010a; Kelly and Quakenbush 1990). As temperatures warm and snow melts
in late-spring and early-summer, ice remains largely intact but seals spend extensive time
basking in the sun during the molt (Finley 1979; Kelly et al. 2010a; Smith 1973). As Arctic
individuals complete molting, they spend more and more time in the water (Kelly et al. 2010a).

4.4.7.6 Habitat

Ringed seals haul out on ice year-round to rest, although they may also use rocky reefs, islands,
shorelines, and sand bars when ice is unavailable (Harkonen et al. 2008; Hyvérinen et al. 1995;
Krylov et al. 1964; Lukin et al. 2006; Sipilé et al. 1996). Ringed seals are particularly adept at
scrapping and clawing breathing holes (even in heavy winter ice up to two meters thick) as well
as sublivean (within snow pack) lairs over these holes (Ameghino 1899; Bailey and Hendee
1926; Hammill and Smith 1989; Kelly 1996; Lukin and Potelov 1978; Ognev 1935; Smith and
Stirling 1975). As snow accumulates above holes, ringed seals excavate lairs for resting,
nursing, thermoregulation, predator avoidance, and parturition (Ameghino 1899; Bengtson et al.
2005; Burns 1970; Finley and Evans 1983; Hammill and Smith 1991; McLaren 1958; Smith et
al. 1991; Wiig et al. 1999). Models of thermoregulation suggest that pups could not
thermoregulate effectively in some areas without the thermal refuge that lairs provide (Kelly
1988; Smith et al. 1991; Taugbgl 1982).

4.4.7.7 Status and Trends

Arctic DPS ringed seals were proposed for listing as threatened on December 10, 2010 (75 FR
77476). As with other ice seals, data for estimating abundance and trends is extremely difficult
to obtain and no comprehensive studies exist. Worldwide estimates have been suggested at
several million individuals (Reeves 1998; Stirling and Calvert 1979).

The Arctic subspecies, due to its wide distribution, is believed to be the most abundant
subspecies of ringed seal. Estimates at various Greenland and Baffin Bay locations include:
200,000 near Svalbard (Jgdestal and Ugland 1994), 7,585 near Spitsbergen (Carlens et al. 2006),
more than 28,000 in Kong Oscars Fjord, Scoresby Sund (Born et al. 1998) , 67,000 in
northeastern along the shore of Baffin Bay and 417,000 within the pack ice (Finley and Evans
1983) , 97,800 for eastern Baffin Bay (Miller et al. 1982) , and 787,000 on pack ice of Canada
and Greenland (Finley and Evans 1983). This last estimate is the only comprehensive estimate
for the region and abundance has been suggested to be stable (Ameghino 1899). Hudson Bay
has also been surveyed frequently, with estimates including 455,000 in western Hudson Bay
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(Smith 1975), 280,000 for the same region a quarter century later (Lunn et al. 1997), 73,170 in
2007 and 33,701 in 2008 (Ferguson and Secretariat 2009). The BRT concluded that a mean
between these two last estimates (53,436) was most reasonable; no estimate of trend is available
(Ameghino 1899). Early estimates of ringed seals in the Alaskan Beaufort Sea estimated 40,000
seals during the winter months (Burns and Harbo 1972). Bengtson et al. (2005) estimated
252,488 individuals in 1999 and 208,857 in 2000 for the Alaskan Chukchi Sea. Estimates of
250,000 individuals in the shorefast ice and 1-1.5 million individuals in the pack ice for the
combined Beaufort and Chukchi Seas have been made (Frost 1985). An estimated 30,900
individuals occurred in the Amundsen Gulf in 1981 and 70,500 in 1982 (Kingsley and Lunn
1983). The BRT estimated that at least one million individuals inhabit the Beaufort and Chukchi
Seas (Ameghino 1899). Estimates from the White, Barents, Kara, and East Siberian Seas are
generally lacking, although these areas encompass half of the Arctic subspecies’ habitat, but
some estimates have been put forth, the largest being 2-2.5 million for the eastern Barents Sea to
the Bering Sea (Heptner et al. 1976). Estimates for the Barents Sea include 35,000-50,000
individuals from 1988-1994 as well as 24,000-30,000 individuals in the White Sea from the
1970s-1980s (Ognetov 2002). The Kara Sea has been estimated to support 90,000-150,000
individuals (Ognetov 2002).

4.4.7.8 Natural Threats

Predators are the main natural threat of ringed seals and include polar and brown bears, Arctic
and red foxes, gray wolves, lynx, European mink, walruses, killer whales, Greenland sharks,
common ravens, and glaucous gulls (Burns and Eley 1976; Fay et al. 1990; Heptner et al. 1976;
Melnikov and Zagrebin 2005; Sipild 2003). Ringed seals are one of the primary prey species for
polar bears, with ringed seals composing 80-98% of polar bear diet in the Beaufort Sea and
Hudson Bay region during some periods (Derocher et al. 2004; Heptner et al. 1976; Stirling and
Parkinson. 2006). From 8-44% of pup production may be removed by polar bear predation
(Hammill and Smith 1991). Ringed seals are particularly vulnerable to predation from polar
bears as they spend more time on ice molting as well as when lairs disintegrate earlier than
expected, such as from rainfall or low snowfall (Hammill and Smith 1991; Messier et al. 1992;
Stirling 1974). Early lair exposure can also expose pups to avian predation (Gjertz and Lydersen
1983; Kumlien 1879; Lydersen 1998; Lydersen and Gjertz 1987; Lydersen et al. 1987; Lydersen
and Ryg 1990; Lydersen and Smith 1989). Along with polar bears, Arctic foxes can exert
regionally high levels of predation on newborn pups from the Arctic ringed seal subspecies
(Kelly and Quakenbush 1990; Kelly et al. 1986; Lydersen and Gjertz 1984; Smith 1976).

4.4.7.9 Anthropogenic Threats

The Arctic DPS was proposed due to the potential impact that a warming climate may have on
the biology of the species, specifically the availability of ice and prey abundance and
distribution, as well as possible impacts of ocean acidification on the marine food chain
(Ameghino 1899). As ringed seals rely upon lairs for resting, nursing, thermoregulation,
predator avoidance, and parturition, early spring break-ups can adversely impact growth,
condition, and survival of pups (Harwood et al. 2000; Lukin et al. 2006; Stirling and Smith
2004). The ringed seal BRT expects early breakups to occur more frequently as a result of
warming temperatures and adversely impact ringed seal productivity and abundance via pup
survival (Ameghino 1899; Ferguson et al. 2005; Kelly 2001; Smith and Hammill 1980; Stirling
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and Smith 2004). Prey distribution, particularly of Arctic cod, may also shift as a result of
temperature changes (Ameghino 1899).

Ringed seals have been hunted for subsistence for 1000s of years, a practice which continues
presently (ACIA 2005; Hovelsrud et al. 2008; Kovacs 2007; Krupnik 1988). Alaskan harvests
killed 7,000-15,000 individuals annually from 1962-1972, but declined to 3,000-6,000 during
1973-1977 and 2,000-3,000 by 1979 (Frost 1985). Currently, 9,500 individuals are estimated to
be harvested annually in Alaska (Allen and Angliss 2010). A few thousand individuals were also
harvested in the Russian Bering Sea between 1961 and 1969, which likely continued through
1990 (Fedoseev 2000). By far the largest Russian harvests of ringed seals occurred in the
Russian Bering and Chukchi Seas by subsistence hunters. Native harvests are estimated at
25,000 in the late 1930s, 23,500 by the 1940s, and 15,500 by the late 1950s (Heptner et al.
1976). Harvests along the Bering Sea were 30,000-35,000 after World War Il, but decreased to
10,000-12,000 annually (Popov 1982). Fedoseev (1984) estimated the combined harvest along
the Bering, Chukchi, and East Siberian Seas was 40,000 individuals between 1940 and 1954.
However, shore-based harvests have been restricted to 2,000-3,000 individuals since 1970
(Popov 1982). Harvests reportedly numbered 991-3,607 individuals along the Bering and
Chukchi Seas between 1979 and 1983 (Mineev 1981; Mineev 1984). The decline in harvests
was likely due to native peoples shifting to a modern lifestyle (Fedoseev 1984).

A variety of contaminants have been identified in ringed seals, some to the point of causing
sterility. Organic contaminants have also been identified in ringed seals, including DDT, DDE,
and PCBs (Addison et al. 2005; Addison and Smith 1974; Bang et al. 2001; Helle et al. 1983;
Helle et al. 1976a; Helle et al. 1976b; Helle and Stenman 1984; Kostamo et al. 2000; Kucklick et
al. 2002; Nakata et al. 1998; Nyman et al. 2002; Riget et al. 2006; Sipila and Hyvarinen 1998).
Perflourinated compounds have also been identified in ringed seals, with little understanding of
their significance (Bossi et al. 2005; Butt et al. 2007; Kannan et al. 2002; Kannan et al. 2001;
Martin et al. 2004; Quakenbush and Citta. 2008).

Heavy metals, including mercury, cadmium, lead, selenium, arsenic, zinc, chromium and nickel
have been found to accumulate in ringed seal liver and kidney (Atwell et al. 1998; Gaden et al.
2009; Helle 1981; Hyvérinen et al. 1998; Koeman et al. 1975; Quakenbush and Sheffield 2007;
Riget et al. 2005; Smith and Armstrong 1978; Sonne et al. 2009; Wagemann 1985; Wagemann
1989; Wagemann et al. 1996). Mercury and selenium accumulate with age (Dietz et al. 1998;
Helle 1981; Hyvérinen et al. 1998; Medvedev et al. 1997; Riget et al. 2005; Smith and
Armstrong 1978). Cadmium peaked at 5-10 years of age and declined thereafter (Dietz et al.
1998). Mercury has been found to be higher in Baltic females than males (Helle 1981). Nickel
might play a role in stillborn pup mortality (Hyvérinen and Sipil& 1984).

4.4.8 Green Sea Turtle

4.4.8.1 Distribution
Green sea turtles have a circumglobal distribution, occurring throughout tropical, subtropical
waters, and, to a lesser extent, temperate waters.
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4.4.8.2 Population designation
Populations are distinguished generally by ocean basin and more specifically by nesting location
(Table 36).

Based upon genetic differences, two or three distinct regional clades may exist in the Pacific:
western Pacific and South Pacific islands, eastern Pacific, and central Pacific, including the
rookery at French Frigate Shoals, Hawaii (Dutton and Balazs In review; Dutton et al. 1996). In
the eastern Pacific, green sea turtles forage from San Diego Bay, California to Mejillones, Chile.
Individuals along the southern foraging area originate from Galapagos Islands nesting beaches,
while those in the Gulf of California originate primarily from Michoacan. Green turtles foraging
in San Diego Bay and along the Pacific coast of Baja California originate primarily from
rookeries of the Islas Revillagigedos (Dutton 2003).

Table 36. Locations and most recent abundance estimates of threatened green sea turtles as annual nesting
females (AF), annual nests (AN), annual egg production (EP), and annual egg harvest (EH).

Location Most recent abundance Reference

Western Atlantic Ocean
Tortuguero, Costa Rica
Aves Island, Venezuela
Galibi Reserve, Suriname
Isla Trindade, Brazil
Central Atlantic Ocean
Ascension Island, UK
Eastern Atlantic Ocean
Poilao Island, Guinea-Bissau
Bioko Island, Equatorial Guinea
Mediterranean Sea

17,402-37,290 AF
335-443 AF
1,803 AF
1,500-2,000 AF

3,500 AF

7,000-29,000 AN
1,255-1,681 AN

(Troéng and Rankin 2005)
(Vera 2007)

(Weijerman et al. 1998)
(Moreira and Bjorndal 2006)

(Broderick et al. 2006)

(Catry et al. 2009)
(Tomas et al. 1999)

Turkey 214-231 AF (Broderick et al. 2002)
Cyprus 121-127 AF (Broderick et al. 2002)
Israel / Palestine 1-3 AF (Kuller 1999)

Syria 100 AN (Rees et al. 2005)

Western Indian Ocean
Eparces Islands

2,000-11,000 AF

(Le Gall et al. 1986)

Comoros Islands 5,000 AF S. Ahamada, pers. comm. 2001
Seychelles Islands 3,5635-4,755 AF J. Mortimer, pers. comm. 2002
Kenya 200-300 AF (Okemwa and Wamukota 2006)
Northern Indian Ocean

Ras al Hadd, Oman 44,000 AN S. Al-Saady, pers. comm. 2007
Sharma, Yemen 15 AF (Saad 1999)

Karan Island, Saudi Arabia 408-559 AF (Pilcher 2000)

Jana and Juraid Islands, Saudi Arabia 643 AN (Pilcher 2000)

Hawkes Bay and Sandspit, Pakistan 600 AN (Asrar 1999)

Guijarat, India 461 AN (Sunderraj et al. 2006)

Sri Lanka 184 AF (Kapurisinghe 2006)

Eastern Indian Ocean

Thamihla Kyun, Myanmar <250,000 EH (Thorbjarnarson et al. 2000)
Pangumbahan, Indonesia 400,000 EH (Schulz 1987)

Suka Made, Indonesia 395 AN C. Limpus, pers. comm. 2002

Western Australia
Southeast Asia
Gulf of Thailand

3,000-30,000 AN

250 AN

R. Prince, pers. comm. 2001

Charuchinda pers. comm. 2001
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Vietnam

Berau Islands, Indonesia

Turtle Islands, Philippines

Sabah Turtle Islands, Malaysia

Sipadan, Malaysia

Sarawak, Malaysia

Enu Island (Aru Islands)

Terengganu, Malaysia

Western Pacific Ocean

Heron Island and southern Great Barrier Reef
areas, Australia

Raine Island and northern Great Barrier Reef
areas, Australia

Coringa-Herald National Nature
Reserve, Australia

Guam

Phoenix Islands, Kiribati

Ogasawara Islands, Japan
Micronesia

Marshall Islands

New Caledonia

Central and Eastern Pacific Ocean
French Frigate Shoals, Hawaii
Michoacan, Mexico

Central American Coast

Galapagos Islands, Ecuador

239 AF
4,000-5,000 AF
1.4 million EP
8,000 AN

800 AN

2,000 AN

540 AF

2,200 AN

5,000-10,000 AF

10,000-25,000 AF
1,445 AF

45 AF
100-300 AF

500 AF
500-1,000 AF
100-500 AF
1,000-2,000 AF

400 AF
1,395 AF
184-344 AN
1,650 AF

(Hamann et al. 2006a)
(Schulz 1984)

(Cruz 2002)

(Chan 2006)

(Chan 2006)

(Liew 2002)

Dethmers, in preparation
(Chan 2006)

(Maison et al. 2010)

(Limpus et al. 2003) (Maison et
al. 2010)
(Maison et al. 2010)

(Cummings 2002)
(Maison et al. 2010)
(Chaloupka et al. 2007)
(Maison et al. 2010)
(Maison et al. 2010)
(Maison et al. 2010)

(Balazs and Chaloupka 2006)

C. Delgado, pers. comm. 2006
(Ldpez and Arauz 2003)

(Zérate et al. 2006)

4.4.8.3 Growth and Reproduction

Most green sea turtles exhibit particularly slow growth rates, which have been attributed to their
largely plant-eating diet (Bjorndal 1982). Growth rates of juveniles vary substantially among
populations, ranging from <1 cm/year (Green 1993) to >5 cm/year (McDonald Dutton and
Dutton 1998), likely due to differences in diet quality, duration of foraging season (Chaloupka et
al. 2004), and density of turtles in foraging areas (Balazs and Chaloupka 2004; Bjorndal et al.
2000a; Seminoff et al. 2002b). If individuals do not feed sufficiently, growth is stunted and
apparently does not compensate even when greater-than-needed resources are available (Roark et
al. 2009). In general, there is a tendency for green sea turtles to exhibit monotonic growth
(declining growth rate with size) in the Atlantic and non-monotonic growth (growth spurt in mid-
size classes) in the Pacific, although this is not always the case (Balazs and Chaloupka 2004;
Chaloupka and Musick 1997; Seminoff et al. 2002b). It is estimated that green sea turtles reach
a maximum size just under 100 cm in carapace length (Tanaka 2009). A female-bias has been

identified from studies of green sea turtles (Wibbels 2003).

Consistent with slow growth, age-to-maturity for green sea turtles appears to be the longest of
any sea turtle species and ranges from ~20-40 years or more (Balazs 1982; Chaloupka et al.
2004; Chaloupka and Musick 1997; Frazer and Ehrhart 1985b; Hirth 1997; Limpus and
Chaloupka 1997; Seminoff et al. 2002b; Zug et al. 2002; Zug and Glor 1998). Estimates of
reproductive longevity range from 17 to 23 years (Carr et al. 1978; Chaloupka et al. 2004;
Fitzsimmons et al. 1995). Considering that mean duration between females returning to nest
ranges from 2 to 5 years (Hirth 1997), these reproductive longevity estimates suggest that a
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female may nest 3 to 11 seasons over the course of her life. Each female deposits 1-7 clutches
(usually 2-3) during the breeding season at 12-14 day intervals. Mean clutch size is highly
variable among populations, but averages 110-115 eggs/nest. Females usually have 2-4 or more
years between breeding seasons, whereas males may mate every year (Balazs 1983). Based on
reasonable means of three nests per season and 100 eggs per nest (Hirth 1997), a female may
deposit 9 to 33 clutches, or about 900 to 3,300 eggs, during her lifetime. Nesting sites appear to
be related to beaches with relatively high exposure to wind or wind-generated waves (Santana
Garcon et al. 2010).

Once hatched, sea turtles emerge and orient towards a light source, such as light shining off the
ocean. They enter the sea in a “frenzy” of swimming activity, which decreases rapidly in the
first few hours and gradually over the first several weeks (Ischer et al. 2009; Okuyama et al.
2009). Factors in the ocean environment have a major influence on reproduction (Chaloupka
2001; Limpus and Nicholls 1988; Solow et al. 2002). It is also apparent that during years of
heavy nesting activity, density dependent factors (beach crowding and digging up of eggs by
nesting females) may impact hatchling production (Tiwari et al. 2005; Tiwari et al. 2006).
Precipitation, proximity to the high tide line, and nest depth can also significantly affect nesting
success (Cheng et al. 2009). Precipitation can also be significant in sex determination, with
greater nest moisture resulting in a higher proportion of males (Leblanc and Wibbels 2009).
Green sea turtles often return to the same foraging areas following nesting migrations (Broderick
et al. 2006; Godley et al. 2002). Once there, they move within specific areas, or home ranges,
where they routinely visit specific localities to forage and rest (Godley et al. 2003; Makowski et
al. 2006; Seminoff and Jones 2006; Seminoff et al. 2002a; Taquet et al. 2006). It is also apparent
that some green sea turtles remain in pelagic habitats for extended periods, perhaps never
recruiting to coastal foraging sites (Pelletier et al. 2003).

In general, survivorship tends to be lower for juveniles and subadults than for adults. Adult
survivorship has been calculated to range from 0.82-0.97 versus 0.58-0.89 for juveniles
(Chaloupka and Limpus 2005; Seminoff et al. 2003; Troéng and Chaloupka 2007), with lower
values coinciding with areas of human impact on green sea turtles and their habitats (Bjorndal et
al. 2003; Campbell and Lagueux 2005).

4.4.8.4 Migration and Movement

Green sea turtles are highly mobile and undertake complex movements through geographically
disparate habitats during their lifetimes (Musick and Limpus 1997b; Plotkin 2003). The periodic
migration between nesting sites and foraging areas by adults is a prominent feature of their life
history. After departing as hatchlings and residing in a variety of marine habitats for 40 or more
years (Limpus and Chaloupka 1997), green sea turtles make their way back to the same beach
from which they hatched (Carr et al. 1978; Meylan et al. 1990). At approximately 20-25 cm
carapace length, juveniles leave pelagic habitats and enter benthic foraging areas (Bjorndal
1997). Green sea turtles spend the majority of their lives in coastal foraging grounds. These
areas include both open coastline and protected bays and lagoons. While in these areas, green
sea turtles rely on marine algae and seagrass as their primary dietary constituents, although some
populations also forage heavily on invertebrates. There is some evidence that individuals move
from shallow seagrass beds during the day to deeper areas at night (Hazel 2009). However,
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avoidance of areas of greater than 10 m when moderate depths of 5-10 m with sea grass beds has
been found, with speed and displacement from capture locations being similar at night as during
the daytime (Senko et al. 2010a).

4.4.8.5 Habitat

Green turtles appear to prefer waters that usually remain around 20° C in the coldest month, but
may occur considerably north of these regions during warm-water events, such as El Nifio. As
ocean temperatures increase in the spring, green sea turtles migrate from southeastern U.S.
waters to Long Island Sound, Peconic Bay, and possibly Nantucket Sound, where an abundance
of algae and eelgrass occurs in estuaries here (Lazell 1980; Morreale and Standora 1998).
Stinson (1984) found green turtles to appear most frequently in U.S. coastal waters with
temperatures exceeding 18° C. Further, green sea turtles seem to occur preferentially in drift
lines or surface current convergences, probably because of the prevalence of cover and higher
prey densities that associate with flotsam. For example, in the western Atlantic Ocean, drift lines
commonly containing floating Sargassum spp. are capable of providing juveniles with shelter
(NMFS and USFWS 1998a). Along Florida’s Atlantic coast, juvenile green turtles occur in high
wave-energy, nearshore reef environments less than 2 m deep that support an abundance of
macroalgae (Holloway-Adkins 2006). During winter, the highest green sea turtle concentration
is just north of Cape Canaveral. Juvenile green turtles are the second-most abundant sea turtle
species in North Carolina summer developmental habitats, occurring year-round within
continental shelf waters, while adults are restricted to more southern latitudes (Epperly et al.
1995b). Green sea turtles are likely most abundant in nearshore northeastern waters in
September (Berry et al. 2000). Most green sea turtle sightings north of Florida are of juveniles
and occur during late spring to early fall (Burke et al. 1992; Epperly et al. 1995a; Lazell 1980).
Underwater resting sites include coral recesses, the underside of ledges, and sand bottom areas
that are relatively free of strong currents and disturbance. Available information indicates that
green turtle resting areas are near feeding areas (Bjorndal and Bolten 2000). Strong site fidelity
appears to be a characteristic of juveniles green sea turtles along the Pacific Baja coast (Senko et
al. 2010b).

Green sea turtles in the Gulf of Mexico tend to remain along the coast (lagoons, channels, inlets,
and bays), with nesting primarily occurring in Florida and Mexico and infrequent nesting in all
other areas (Landry and Costa 1999; Meylan et al. 1995a; NMFS and USFWS 1991; USAF
1996). Juveniles use the estuarine and nearshore waters of central Florida throughout the year,
including (Renaud et al. 1995). Foraging areas seem to be based upon seagrass and macroalgae
abundance, such as in the Laguna Madre of Texas. However, green sea turtles may also occur in
offshore regions, particularly during migration and development.

4.4.8.6 Vocalization and Hearing

Sea turtles are low-frequency hearing specialists, typically hearing frequencies from 30 to 2,000
Hz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol et al. 1999b; Lenhardt
2002; Lenhardt 1994; Moein Bartol and Ketten 2006; Ridgway et al. 1969). Hearing below 80
Hz is less sensitive but still possible (Lenhardt 1994). Based upon auditory brainstem responses
green sea turtles have been measured to hear in the 50-1600 Hz range (Dow et al. 2008), with
greatest response at 300 Hz (Yudhana et al. 2010); a value verified by Moein Bartol and Ketten
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(2006). Other studies have found greatest sensitivities are 200-400 Hz for the green turtle with a
range of 100-500 Hz (Moein Bartol and Ketten 2006; Ridgway et al. 1969) and around 250 Hz
or below for juveniles (Bartol et al. 1999b). However, Dow et al. (2008) found best sensitivity
between 50 and 400 Hz.

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3000 Hz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1000 Hz and almost no responses beyond 3000 or 4000 Hz (Patterson 1966).

4.4.8.7 Status and Trends

Federal listing of the green sea turtle occurred on July 28, 1978, with all populations listed as
threatened except for the Florida and Pacific coast of Mexico breeding populations, which are
endangered (43 FR 32800). Consideration of the status of populations outside of the action area
is important under the present analysis to determine the riskto the affected population(s) bears on
the status of the species as a whole. The International Union for Conservation of Nature (IUCN)
has classified the green turtle as “endangered.”

No trend data are available for almost half of the important nesting sites, where numbers are
based on recent trends and do not span a full green sea turtle generation, and impacts occurring
over four decades ago that caused a change in juvenile recruitment rates may have yet to be
manifested as a change in nesting abundance. The numbers also only reflect one segment of the
population (nesting females), who are the only segment of the population for which reasonably
good data are available and are cautiously used as one measure of the possible trend of
populations.

Table 36 summarizes nesting abundance for 46 nesting sites worldwide. These include both
large and small rookeries believed to be representative of the overall trends for their respective
regions. Based on the mean annual reproductive effort, 108,761-150,521 females nest each year
among the 46 sites. Overall, of the 26 sites for which data enable an assessment of current
trends, 12 nesting populations are increasing, 10 are stable, and four are decreasing. Long-term
continuous datasets of 20 years are available for 11 sites, all of which are either increasing or
stable. Despite the apparent global increase in numbers, the positive overall trend should be
viewed cautiously because trend data are available for just over half of all sites examined and
very few data sets span a full green sea turtle generation (Seminoff 2004b).

Atlantic Ocean. Primary sites for green sea turtle nesting in the Atlantic/Caribbean include: (1)
Yucatan Peninsula, Mexico; (2) Tortuguero, Costa Rica; (3) Aves Island, Venezuela; (4) Galibi
Reserve, Suriname; (5) Isla Trindade, Brazil; (6) Ascension Island, United Kingdom; (7) Bioko
Island, Equatorial Guinea; and (8) Bijagos Achipelago, Guinea-Bissau (NMFS and USFWS
2007a). Nesting at all of these sites was considered to be stable or increasing with the exception
of Bioko Island and the Bijagos Archipelago where the lack of sufficient data precludes a
meaningful trend assessment for either site (NMFS and USFWS 2007a). Seminoff (2004a)
reviewed green sea turtle nesting data for eight sites in the western, eastern, and central Atlantic.
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Seminoff (2004a) concluded that all sites in the central and western Atlantic showed increased
nesting, with the exception of nesting at Aves Island, Venezuela, while both sites in the eastern
Atlantic demonstrated decreased nesting. These sites are not inclusive of all green sea turtle
nesting in the Atlantic. However, other sites are not believed to support nesting levels high
enough that would change the overall status of the species in the Atlantic (NMFS and USFWS
2007a).

By far, the most important nesting concentration for green sea turtles in the western Atlantic is in
Tortuguero, Costa Rica (NMFS and USFWS 2007a). Nesting in the area has increased
considerably since the 1970s and nest count data from 1999-2003 suggest nesting by 17,402-
37,290 females per year (NMFS and USFWS 2007a). The number of females nesting per year
on beaches in the Yucatén, at Aves Island, Galibi Reserve, and Isla Trindade number in the
hundreds to low thousands, depending on the site (NMFS and USFWS 2007a).

The vast majority of green sea turtle nesting within the southeastern U.S. occurs in Florida
(Johnson and Ehrhart 1994; Meylan et al. 1995b). Green sea turtle nesting in Florida has been
increasing since 1989 (Florida Fish and Wildlife Conservation Commission, Florida Marine
Research Institute Index Nesting Beach Survey Database). Since establishment of index beaches
in 1989, the pattern of green turtle nesting shows biennial peaks in abundance with a generally
positive trend during the ten years of regular monitoring. This is perhaps due to increased
protective legislation throughout the Caribbean (Meylan et al. 1995b). A total statewide average
(all beaches, including index beaches) of 5,039 green turtle nests were laid annually in Florida
between 2001 and 2006, with a low of 581 in 2001 and a high of 9,644 in 2005 (NMFS and
USFWS 2007a). Data from index nesting beaches substantiate the dramatic increase in nesting.
In 2007, there were 9,455 green turtle nests found just on index nesting beaches, the highest
since index beach monitoring began in 1989. The number fell back to 6,385 in 2008, further
dropping under 3,000 in 2009, but that consecutive drop was a temporary deviation from the
normal biennial nesting cycle for green turtles, as 2010 saw an increase back to 8,426 nests on
the index nesting beaches (FWC Index Nesting Beach Survey Database). Occasional nesting has
been documented along the Gulf coast of Florida (Meylan et al. 1995b). More recently, green
turtle nesting occurred on Bald Head Island, North Carolina; just east of the mouth of the Cape
Fear River; on Onslow Island; and on Cape Hatteras National Seashore. In 2010, a total of 18
nests were found in North Carolina, 6 nests in South Carolina, and 6 nests in Georgia (nesting
databases maintained on www.seaturtle.org). Increased nesting has also been observed along the
Atlantic coast of Florida, on beaches where only loggerhead nesting was observed in the past
(Pritchard 1997). Recent modeling by Chaloupka et al. (2008a) using data sets of 25 years or
more has resulted in an estimate of the Florida nesting stock at the Archie Carr National Wildlife
Refuge growing at an annual rate of 13.9%, and the Tortuguero, Costa Rica, population growing
at 4.9%.

There are no reliable estimates of the number of immature green sea turtles that inhabit coastal
areas of the southeastern U.S. However, information on incidental captures of immature green
sea turtles at the St. Lucie Power Plant in St. Lucie County, Florida, shows that the annual
number of immature green sea turtles captured by their offshore cooling water intake structures
has increased significantly. Green sea turtle annual captures averaged 19 for 1977-1986, 178 for
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1987-1996, and 262 for 1997-2001 (Florida Power and Light Company St. Lucie Plant 2002).
More recent unpublished data shows 101 captures in 2007, 299 in 2008, 38 in 2009 (power
output was cut—and cooling water intake concomitantly reduced—for part of that year) and 413
in 2010. Ehrhart et al. (2007) documented a significant increase in in-water abundance of green
turtles in the Indian River Lagoon area.

4.4.8.8 Natural Threats

Herons, gulls, dogfish, and sharks prey upon hatchlings. Adults face predation primarily by
sharks and to a lesser extent by killer whales. All sea turtles except leatherbacks can undergo
“cold stunning” if water temperatures drop below a threshold level, which can be lethal. For
unknown reasons, the frequency of a disease called fibropapillomatosis is much higher in green
sea turtles than in other species and threatens a large number of existing subpopulations.
Extremely high incidence has been reported in Hawaii, where affliction rates peaked at 47-69%
in some foraging areas (Murakawa et al. 2000). A to-date unidentified virus may aid in the
development of fibropapillomatosis (Work et al. 2009). Predators (primarily of eggs and
hatchlings) also include dogs, pigs, rats, crabs, sea birds, reef fishes, and groupers (Bell et al.
1994; Witzell 1981). Green sea turtles with an abundance of barnacles have been found to have
a much greater probability of having health issues (Flint et al. 2009).

4.4.8.9 Anthropogenic Threats

Major anthropogenic impacts to the nesting and marine environment affect green sea turtle
survival and recovery. At nesting beaches, green sea turtles rely on intact dune structures, native
vegetation, and normal beach temperatures for nesting (Ackerman 1997). Structural impacts to
nesting habitat include the construction of buildings and pilings, beach armoring and
renourishment, and sand extraction (Bouchard et al. 1998; Lutcavage et al. 1997b). These
factors may directly, through loss of beach habitat, or indirectly, through changing thermal
profiles and increasing erosion, serve to decrease the amount of nesting area available to nesting
females, and may evoke a change in the natural behaviors of adults and hatchlings (Ackerman
1997; Witherington et al. 2003; Witherington et al. 2007). On the Pacific coast of Mexico in the
mid-1970s, >70,000 green turtle eggs were harvested every night. The presence of lights on or
adjacent to nesting beaches alters the behavior of nesting adults (Witherington 1992) and is often
fatal to emerging hatchlings as they are attracted to light sources and drawn away from the water
(Witherington and Bjorndal 1991). In addition to impacting the terrestrial zone, anthropogenic
disturbances also threaten coastal marine habitats, particularly areas rich in seagrass and marine
algae. These impacts include contamination from herbicides, pesticides, oil spills, and other
chemicals, as well as structural degradation from excessive boat anchoring and dredging
(Francour et al. 1999; Lee Long et al. 2000; Waycott et al. 2005). Ingestion of plastic and other
marine debris is another source of morbidity and mortality (Stamper et al. 2009). Green sea
turtles stranded in Brazil were all found to have ingested plastics or fishing debris (n=34),
although mortality appears to have results in three cases (Tourinho et al. 2009). Low-level
bycatch has also been documented in longline fisheries (Petersen et al. 2009). Further, the
introduction of alien algae species threatens the stability of some coastal ecosystems and may
lead to the elimination of preferred dietary species of green sea turtles (De Weede 1996). Very
few green sea turtles are bycaught in U.S. fisheries (Finkbeiner et al. 2011). However, a legal
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fishery operates in Madagascar that harvested about 10,000 green turtles annually in the mid-
1990s.

Sea level rise may have significant impacts upon green turtle nesting on Pacific atolls. These
low-lying, isolated locations could be inundated by rising water levels associated with global
warming, eliminating nesting habitat (Baker et al. 2006; Fuentes et al. 2010). Fuentes et al.
(2010) predicted that rising temperatures would be a much greater threat in the long term to the
hatching success of sea turtle turtles in general and green sea turtles along northeastern Australia
particularly. Green sea turtles emerging from nests at cooler temperatures likely absorb more
yolk that is converted to body tissue than do hatchlings from warmer nests (Ischer et al. 2009).
Predicted temperature rises may approach or exceed the upper thermal tolerance limit of sea
turtle incubation, causing widespread failure of nests (Fuentes et al. 2010). Although the timing
of loggerhead nesting depends upon sea-surface temperature, green sea turtles do not appear to
be affected (Pike 2009).

Green sea turtles have been found to contain the organochlorines chlordane, lindane, endrin,
endosulfan, dieldrin, DDT and PCB (Gardner et al. 2003; Miao et al. 2001). Levels of PCBs
found in eggs are considered far higher than what is fit for human consumption (van de Merwe et
al. 2009). The heavy metals copper, lead, manganese, cadmium, and nickel have also been
found in various tissues and life stages (Barbieri 2009). Arsenic also occurs in very high levels
in green sea turtle eggs (van de Merwe et al. 2009). These contaminants have the potential to
cause deficiencies in endocrine, developmental, and reproductive health, and depress immune
function in loggerhead sea turtles (Keller et al. 2006a; Storelli et al. 2007c). Exposure to sewage
effluent may also result in green sea turtle eggs harboring antibiotic-resistant strains of bacteria
(Al-Bahry et al. 2009). DDE has not been found to influence sex determination at levels below
cytotoxicity (Keller and McClellan-Green 2004; Podreka et al. 1998). To date, no tie has been
found between pesticide concentration and susceptibility to fibropapillomatosis, although
degraded habitat and pollution have been tied to the incidence of the disease (Aguirre et al. 1994;
Foley et al. 2005). Flame retardants have been measured from healthy individuals (Hermanussen
et al. 2008). It has been theorized that exposure to tumor-promoting compounds produced by the
cyanobacteria Lyngbya majuscule could promote the development of fibropapillomatosis (Arthur
et al. 2008). It has also been theorized that dinoflagellates of the genus Prorocentrum that
produce the tumorogenic compound okadoic acid may influence the development of
fibropapillomatosis (Landsberg et al. 1999).

4.4.8.10 Critical Habitat

On September 2, 1998, critical habitat for green sea turtles was designated in coastal waters
surrounding Culebra Island, Puerto Rico (63 FR 46693). Aspects of these areas that are
important for green sea turtle survival and recovery include important natal development habitat,
refuge from predation, shelter between foraging periods, and food for green sea turtle prey. The
essential physical and biological features of this critical habitat include (1) seagrass beds, which
provide valuable foraging habitat; (2) coastal waters of Culebra, which serve as a developmental
habitat and support juvenile, subadult, and adult green sea turtle populations; and (3) coral reefs
and other topographic features that provide shelter (FR 63 (170): 46693-46701, September 2,
1998).
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Figure 11. Green Sea Turtle Critical Habitat Within the AFTT Study Area

4.4.9 Hawksbill Sea Turtle

4.4.9.1 Population Designation

Populations are distinguished generally by ocean basin and more specifically by nesting location.
Our understanding of population structure is relatively poor. For example, genetic analysis of
hawksbill sea turtles foraging off the Cape Verde Islands identified three closely-related
haplotypes in a large majority of individuals sampled that did not match those of any known
nesting population in the Western Atlantic, where the vast majority of nesting has been
documented (McClellan et al. 2010; Monzon-Arguello et al. 2010).

4.4.9.2 Distribution

The hawksbill has a circumglobal distribution throughout tropical and, to a lesser extent,
subtropical waters of the Atlantic, Indian, and Pacific oceans. Satellite tagged turtles have
shown significant variation in movement and migration patterns. In the Caribbean, distance
traveled between nesting and foraging locations ranges from a few kilometers to a few hundred
kilometers (Byles and Swimmer 1994; Hillis-Starr et al. 2000; Horrocks et al. 2001; Lagueux et
al. 2003; Miller et al. 1998; Prieto et al. 2001).

4.4.9.3 Migration and Movement
Upon first entering the sea, neonatal hawksbills in the Caribbean are believed to enter an oceanic
phase that may involve long distance travel and eventual recruitment to nearshore foraging
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habitat (Boulon Jr. 1994). In the marine environment, the oceanic phase of juveniles (i.e., the
"lost years™) remains one of the most poorly understood aspects of hawksbill life history, both in
terms of where turtles occur and how long they remain oceanic. Nesting site selection in the
southwest Pacific appears to favor sites with higher wind and wave exposure, possibly as a
means to aid hatchling dispersal (Garcon et al. 2010).

4.4.9.4 Habitat

Hawksbill sea turtles are highly migratory and use a wide range of broadly separated localities
and habitats during their lifetimes (Musick and Limpus 1997b; Plotkin 2003). Small juvenile
hawksbills (5-21 cm straight carapace length) have been found in association with Sargassum
spp. in both the Atlantic and Pacific oceans (Musick and Limpus 1997b) and observations of
newly hatched hawksbills attracted to floating weed have been made (Hornell 1927; Mellgren
and Mann 1996; Mellgren et al. 1994). Post-oceanic hawksbills may occupy a range of habitats
that include coral reefs or other hard-bottom habitats, sea grass, algal beds, mangrove bays and
creeks (Bjorndal and Bolten 2010; Musick and Limpus 1997b), and mud flats (R. von Brandis,
unpublished data in NMFS and USFWS 2007g). Eastern Pacific adult females have recently
been tracked in saltwater mangrove forests along El Salvador and Honduras, a habitat that this
species was not previously known to occupy (Gaos et al. 2011). Individuals of multiple breeding
locations can occupy the same foraging habitat (Bass 1999; Bowen et al. 1996; Bowen et al.
2007; Diaz-Fernandez et al. 1999; Velez-Zuazo et al. 2008). As larger juveniles, some
individuals may associate with the same feeding locality for more than a decade, while others
apparently migrate from one site to another (Blumenthal et al. 2009; Mortimer et al. 2003;
Musick and Limpus 1997b). Larger individuals may prefer deeper habitats than their smaller
counterparts (Blumenthal et al. 2009). Nesting sites appear to be related to beaches with
relatively high exposure to wind or wind-generated waves (Santana Garcon et al. 2010).

Hawksbill sea turtles appear to be rare visitors to the Gulf of Mexico, with Florida and Texas
being the only Gulf states with regular sightings (Hildebrand 1983; Keinath et al. 1991; Lee and
Palmer 1981; NMFS and USFWS 1993; Parker 1995; Plotkin 1995a; Rabalais and Rabalais
1980; Rester and Condrey 1996; Witzell 1983). The greatest hawksbill turtle numbers in the
southeastern United States are found in the autumn off southern Florida, but can occur year-
round (Musick and Limpus 1997a; NMFS and USFWS 2007b). Individuals stranded in Texas
are generally young (hatchlings or yearlings) originating from Mexican nesting beaches (Amos
1989; Collard and Ogren 1990; Hildebrand 1983; Landry and Costa 1999).

Within United States territories and U.S. dependencies in the Caribbean Region, hawksbill sea
turtles nest principally in Puerto Rico and the U.S. Virgin Islands, particularly on Mona Island
and Buck Island. They also nest on other beaches on St. Croix, Culebra Island, Vieques Island,
mainland Puerto Rico, St. John, and St. Thomas. Within the continental United States, hawksbill
sea turtles nest only on beaches along the southeast coast of Florida and in the Florida Keys.

4.4.9.5 Growth and Reproduction

The best estimate of age at sexual maturity for hawksbill sea turtles is 20-40 years (Chaloupka
and Limpus 1997; Crouse 1999). Reproductive females undertake periodic (usually non-annual)
migrations to their natal beaches to nest. Movements of reproductive males are less well known,
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but are presumed to involve migrations to their nesting beach or to courtship stations along the
migratory corridor (Meylan 1999). Females nest an average of 3-5 times per season (Meylan and
Donnelly 1999; Richardson et al. 1999). Clutch size up to 250 eggs; larger than that of other sea
turtles (Hirth 1980). Reproductive females may exhibit a high degree of fidelity to their nest
sites.

The life history of hawksbills consists of a pelagic stage that lasts from hatching until they are
approximately 22-25 cm in straight carapace length (Meylan 1988; Meylan and Donnelly 1999),
followed by residency in coastal developmental habitats.

4.4.9.6 Vocalization and Hearing

Sea turtles are low-frequency hearing specialists, typically hearing frequencies from 30 to 2,000
Hz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol et al. 1999b; Lenhardt
2002; Lenhardt 1994; Moein Bartol and Ketten 2006; Ridgway et al. 1969). Hearing below 80
Hz is less sensitive but still possible (Lenhardt 1994).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3000 Hz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1000 Hz and almost no responses beyond 3000 or 4000 Hz (Patterson 1966).

4.4.9.7 Status and Trends

Hawksbill sea turtles received protection on June 2, 1970 (35 FR 8495) under the Endangered
Species Conservation Act and since 1973 have been listed as endangered under the ESA.
Consideration of the status of populations outside of the action area is important under the
present analysis to determine the riskto the affected population(s) bears on the status of the
species as a whole. Although no historical records of abundance are known, hawksbill sea
turtles are considered to be severely depleted due to the fragmentation and low use of current
nesting beaches (NMFS and USFWS 2007g). Worldwide, an estimated 21,212-28,138
hawksbills nest each year among 83 sites. Among the 58 sites for with historic trends, all show a
decline during the past 20 to 100 years. Among 42 sites for which recent trend data are
available, 10 (24%) are increasing, three (7%) are stable and 29 (69%) are decreasing.
Encouragingly, nesting range along Mexico and Central America appears not to have contracted
and estimates continue to increase as additional dedicated study is conducted in the eastern
Pacific (Gaos et al. 2010).

Atlantic Ocean. Atlantic nesting sites include: Antigua (Jumby Bay), the Turks and Caicos,
Barbados, the Bahamas, Puerto Rico (Mona Island), the U.S. Virgin Islands, the Dominican
Republic, Sao Tome, Guadaloupe, Trinidad and Tobago, Jamaica, Martinique, Cuba (Doce
Leguas Cays), Mexico (Yucatan Peninsula), Costa Rica (Tortuguero National Park), Guatemala,
Venezuela, Bijagos Archipelago, Guinea-Bissau, and Brazil.

Population increase has been greater in the Insular Caribbean than along the Western Caribbean
Mainland or the eastern Atlantic (including Sao Tomé and Equatorial Guinea). Nesting
populations of Puerto Rico appeared to be in decline until the early 1990s, but have universally
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increased during the survey periods. Mona Island now hosts 199-332 nesting females annually,
and the other sites combined host 51-85 nesting females annually (R.P. van Dam and C.E. Diez,
unpublished data in NMFS and USFWS 2007g) C.E. Diez, Chelonia, Inc., in litt. to J.
Mortimer 2006). The U.S. Virgin Islands have a long history of tortoiseshell trade (Schmidt
1916). At Buck Island Reef National Monument, protection has been in force since 1988, and
during that time, hawksbill nesting has increased by 143% to 56 nesting females annually, with
apparent spill over to beaches on adjacent St. Croix (Z. Hillis-Starr, National Park Service, in
litt. toJ. Mortimer 2006). However, St. John populations did not increase, perhaps due to the
proximity of the legal turtle harvest in the British Virgin Islands (Z. Hillis-Starr, National Park
Service, in litt. to J. Mortimer 2006). Populations have also been identified in Belize and Brazil
as genetically unique (Hutchinson and Dutton 2007). An estimated 50-200 nests are laid per
year in the Guinea-Bissau (Catry et al. 2009).

4.4.9.8 Natural Threats

Sea turtles face predation primarily by sharks and to a lesser extent by killer whales. All sea
turtles except leatherbacks can undergo “cold stunning” if water temperatures drop below a
threshold level, which can be lethal. The only other significant natural threat to hawksbill sea
turtles is from hybridization of hawksbills with other species of sea turtles. This is especially
problematic at certain sites where hawksbill numbers are particularly low (Mortimer and
Donnelly in review). Predators (primarily of eggs and hatchlings) include dogs, pigs, rats, crabs,
sea birds, reef fishes, groupers, feral cats, and foxes (Bell et al. 1994; Ficetola 2008). In some
areas, nesting beaches can be almost completely destroyed and all nests can sustain some level of
depredation (Ficetola 2008).

4.4.9.9 Anthropogenic Threats

Threats to hawksbill sea turtles are largely anthropogenic, both historically and currently.
Impacts to nesting beaches include the construction of buildings and pilings, beach armoring and
renourishment, and sand extraction (Bouchard et al. 1998; Lutcavage et al. 1997b). Because
hawksbills prefer to nest under vegetation (Horrocks and Scott 1991; Mortimer 1982), they are
particularly impacted by beachfront development and clearing of dune vegetation (Mortimer and
Donnelly in review). The presence of lights on or adjacent to nesting beaches alters the behavior
of nesting adults (Witherington 1992) and is often fatal to emerging hatchlings as they are
attracted to light sources and drawn away from the water (Witherington and Bjorndal 1991).

One of the most detrimental human threats to hawksbill sea turtles is the intensive harvest of
eggs from nesting beaches. Between 1950 and 1992, approximately 1.3 million hawksbill shells
were collected to supply tortoiseshell to the Japanese market, the world’s largest. Before the
U.S. certified Japan under the Pelly Amendment, Japan had been importing about 20 metric tons
of hawksbill shell per year, representing approximately 19,000 turtles. Japan stopped importing
tortoiseshell in 1993 in order to comply with CITES (Limpus and Miller 2008). Until recently,
tens of thousands of hawksbills were captured and killed each year to meet demand for jewelry,
ornamentation, and whole stuffed turtles (Eckert 1993b). In 1988, Japan’s imports from
Jamaica, Haiti and Cuba represented some 13,383 hawksbills: it is extremely unlikely that this
volume could have originated solely from local waters (Eckert 1993b). Large numbers of
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nesting and foraging hawksbill sea turtles are captured and killed for trade in Micronesia, the
Mexican Pacific coast, southeast Asia and Indonesia (NMFS and USFWS 1998b).

In addition to impacting the terrestrial zone, anthropogenic disturbances also threaten coastal
marine habitats. These impacts include contamination from herbicides, pesticides, oil spills, and
other chemicals, as well as structural degradation from excessive boat anchoring and dredging
(Francour et al. 1999; Lee Long et al. 2000; Waycott et al. 2005). Hawksbills are typically
associated with coral reefs, which are among the world’s most endangered marine ecosystems
(Wilkinson 2000). Although primarily spongivorous, bycatch of hawksbill sea turtles in the
swordfish fishery off South Africa occurs (Petersen et al. 2009). Finkbeiner et al. (2011)
estimated that annual bycatch interactions total at least 20 individuals annually for U.S. Atlantic
fisheries (resulting in less than ten mortalities) and no or very few interactions in U.S. Pacific
fisheries.

Future impacts from climate change and global warming may result in significant changes in
hatchling sex ratios. The fact that hawksbill turtles exhibit temperature-dependent sex
determination (Wibbels 2003) suggests that there may be a skewing of future hawksbill cohorts
toward strong female bias (since warmer temperatures produce more female embryos).

4.4.9.10 Critical Habitat

On September 2, 1998, the NMFS established critical habitat for hawksbill sea turtles around
Mona and Monito Islands, Puerto Rico (63 FR 46693). Aspects of these areas that are important
for hawksbill sea turtle survival and recovery include important natal development habitat,
refuge from predation, shelter between foraging periods, and food for hawksbill sea turtle prey.

These critical habitat areas are shown in the figure below. Critical habitat includes (1) coral
reefs for food and shelter and (2) nesting beaches. The essential physical and biological features
of coral reefs support a large, long-term juvenile hawksbill population, in addition to subadults
and adults. The types of sponges that hawksbills prefer are found on the reefs around these
islands. Reef ledges and caves also provide resting areas and protection from predators. Nesting
beaches on Mona Island support the largest population of nesting hawksbill turtles in the U.S.
Caribbean (National Marine Fisheries Service and U.S. Fish and Wildlife Service 1998).
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Figure 12. Critical Habitat for Hawksbill Sea Turtles in the AFTT Study Area
4.4.10 Kemp’s Ridley Sea Turtle

4.4.10.1 Distribution

The Kemp's ridley was formerly known only from the Gulf of Mexico and along the Atlantic
coast of the U.S. (TEWG 2000b). However, recent records support Kemp’s ridley sea turtles
distribution extending into the Mediterranean Sea on occasion (Tomas and Raga 2008). The vast
majority of individuals stem from breeding beaches at Rancho Nuevo on the Gulf of Mexico
coast of Mexico.

4.4.10.2 Movement and Migration

Tracking of post-nesting females from Rancho Nuevo and Texas beaches indicates that turtles
move along coastal migratory corridors either to the north or south from the nesting beach (Byles
1989b; Byles and Plotkin 1994; Renaud 1995a; Renaud et al. 1996; Shaver 1999; Shaver 2002).
These migratory corridors appear to extend throughout the coastal areas of the Gulf of Mexico
and most turtles appear to travel in waters less than roughly 164 feet in depth. Turtles that
headed north and east traveled as far as southwest Florida, whereas those that headed south and
east traveled as far as the Yucatan Peninsula, Mexico (Morreale et al. 2007).

Kemp’s ridleys in south Florida begin to migrate northward during spring. With each passing
month, the waters to the north become warmer and turtles migrate further to Long Island Sound
and even Nova Scotia in late summer (Bleakney 1955). During winter, individuals return south
in response to local water temperatures; the turtles in the northernmost areas begin their
southward movement first. By early November, turtles from New York and New Jersey merge
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with turtles from the Chesapeake Bay (Byles 1988; Keinath 1993; Lutcavage and Musick 1985;
Renaud 1995a) and North Carolina inshore waters (Epperly et al. 1995a; Epperly et al. 1995b;
Musick et al. 1994).

Following migration, Kemp’s ridley sea turtles settle into resident feeding areas for several
months (Byles and Plotkin 1994; Morreale et al. 2007). Females may begin returning along
relatively shallow migratory corridors toward the nesting beach in the winter in order to arrive at
the nesting beach by early spring.

During spring and summer, juvenile Kemp’s ridleys occur in the shallow coastal waters of the
northern Gulf of Mexico from south Texas to north Florida. In the fall, most Kemp’s ridleys
migrate to deeper or more southern warmer waters and remain there through the winter (Schmid
1998a). As adults, many turtles remain in the Gulf of Mexico, with only occasional occurrence
in the Atlantic Ocean (NMFS et al. 2010). Satellite telemetry of males caught near Padre Island,
Texas, indicates no migration, but year-round occurrence in nearshore waters less than 50 m
(Shaver et al. 2005b). Many postnesting females from Rancho Nuevo migrate north to areas
offshore of Texas and Louisiana (Marquez-M. 1994b). Farther south, some post-nesting females
migrate from Rancho Nuevo to the northern and western Yucatan Peninsula in the southern Gulf
of Mexico, which contains important seasonal foraging sites for adult females, such as the Bay of
Campeche (Marquez-M. 1994b; Marquez 1990b; Pritchard and Marquez 1973).

4.4.10.3 Reproduction

Mating is believed to occur about three to four weeks prior to the first nesting (Rostal 2007), or
late March through early to mid-April. It is presumed that most mating takes place near the
nesting beach (Morreale et al. 2007; Rostal 2007). Females initially ovulate within a few days
after successful mating and lay the first clutch approximately two to four weeks later; if a turtle
nests more than once per season, subsequent ovulations occur within approximately 48 hours
after each nesting (Rostal 2007).

Approximately 60% of Kemp's ridley nesting occurs along an approximate 25-mile stretch of
beach near Rancho Nuevo, Tamaulipas, Mexico from April to July, with limited nesting to the
north (100 nests along Texas in 2006) and south (several hundred nests near Tampico, Mexico in
2006 USFWS 2006). Nesting at this location may be particularly important because hatchlings
can more easily migrate to foraging grounds (Putman et al. 2010). The Kemp's ridley sea turtle
tends to nest in large aggregations or arribadas (Bernardo and Plotkin 2007). The period
between Kemp's ridley arribadas averages approximately 25 days, but the precise timing of the
arribadas is unpredictable (Bernardo and Plotkin 2007; Rostal et al. 1997). Like all sea turtles,
Kemp's ridley sea turtles nest multiple times in a single nesting season. The most recent analysis
suggests approximately 3.075 nests per nesting season per female (Rostal 2007). The annual
average number of eggs per nest (clutch size) is 94 to 100 and eggs typically take 45 to 58 days
to hatch, depending on temperatures (Marquez-M. 1994a; Rostal 2007; USFWS 2000; USFWS
2001; USFWS 2002; USFWS 2003; USFWS 2004; USFWS 2005a; USFWS 2006). The period
between nesting seasons for each female is approximately 1.8 to 2.0 years (Marquez et al. 1989;
Rostal 2007; TEWG 2000b). The nesting beach at Rancho Nuevo may produce a "natural
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hatchling sex ratio that is female-biased, which can potentially increase egg production as those
turtles reach sexual maturity (Coyne and Landry Jr. 2007; Wibbels 2007).

44104 Growth

Kemp's ridleys require approximately 1.5 to two years to grow from a hatchling to a size of
approximately 7.9 inches long, at which size they are capable of making a transition to a benthic
coastal immature stage, but can range from one to four years or more (Caillouet et al. 1995;
Ogren 1989; Schmid 1998b; Schmid and Witzell 1997b; Snover et al. 2007a; TEWG 2000b; Zug
et al. 1997). Based on the size of nesting females, it is assumed that turtles must attain a size of
approximately 23.6 inches long prior to maturing (Marquez-M. 1994a). Growth models based
on mark-recapture data suggest that a time period of seven to nine years would be required for
this growth from benthic immature to mature size (Schmid and Witzell 1997b; Snover et al.
2007a). Currently, age to sexual maturity is believed to range from approximately 10 to 17 years
for Kemp's ridleys (Caillouet Jr. et al. 1995; Schmid and Witzell 1997a; Snover et al. 2007b;
Snover et al. 2007a). However, estimates of 10 to 13 years predominate in previous studies
(Caillouet et al. 1995; Schmid and Witzell 1997b; TEWG 2000b).

4.4.10.5 Habitat

Stranding data indicate that immature turtles in this benthic stage are found in coastal habitats of
the entire Gulf of Mexico and U.S. Atlantic coast (Morreale et al. 2007; TEWG 2000b).
Developmental habitats for juveniles occur throughout the entire coastal Gulf of Mexico and
U.S. Atlantic coast northward to New England (Morreale et al. 2007; Schmid 1998b; Wibbels et
al. 2005). Key foraging areas in the Gulf of Mexico include Sabine Pass, Texas; Caillou Bay and
Calcasieu Pass, Louisiana; Big Gulley, Alabama; Cedar Keys, Florida; and Ten Thousand
Islands, Florida (Carr and Caldwell 1956; Coyne et al. 1995; Ogren 1989; Schmid 1998b;
Schmid et al. 2002; Witzell et al. 2005a). Foraging areas studied along the Atlantic coast include
Pamlico Sound, Chesapeake Bay, Long Island Sound, Charleston Harbor, and Delaware Bay.
Near-shore waters of 120 feet or less provide the primary marine habitat for adults, although it is
not uncommon for adults to venture into deeper waters (Byles 1989a; Mysing and Vanselous
1989; Renaud et al. 1996; Shaver et al. 2005a; Shaver and Wibbels 2007a).

Benthic coastal waters of Louisiana and Texas seem to be preferred foraging areas for Kemp’s
ridley sea turtles (particularly passes and beachfronts), although individuals may travel along the
entire coastal margin of the Gulf of Mexico (Landry and Costa 1999; Landry et al. 1996; Renaud
1995b). Sightings are less frequent during winter and spring, but this is likely due to lesser
sighting effort during these times (Keinath et al. 1996; Shoop and Kenney 1992b).

4.4.10.6 Vocalization and Hearing

Sea turtles are low-frequency hearing specialists, typically hearing frequencies from 30 to 2,000
Hz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol et al. 1999b; Lenhardt
2002; Lenhardt 1994; Moein Bartol and Ketten 2006; Ridgway et al. 1969). Hearing below 80
Hz is less sensitive but still possible (Lenhardt 1994). Juvenile Kemp‘s ridleys can hear from
100 to 500 Hz, with a maximum sensitivity between 100 and 200 Hz at thresholds of 110 dB re 1
uPa (Moein Bartol and Ketten 2006).
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These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3000 Hz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1000 Hz and almost no responses beyond 3000 or 4000 Hz (Patterson 1966).

4.4.10.7 Status and Trends
The Kemp’s ridley sea turtle was listed as endangered on December 2, 1970 (35 FR 18319).

Internationally, the Kemp’s ridley is considered the most endangered sea turtle (NRC 1990b;
USFWS 1999).

During the mid-20th century, the Kemp's ridley was abundant in the Gulf of Mexico. Historic
information indicates that tens of thousands of Kemp’s ridleys nested near Rancho Nuevo,
Mexico, during the late 1940s (Hildebrand 1963). From 1978 through the 1980s, arribadas were
200 turtles or less, and by 1985, the total number of nests at Rancho Nuevo had dropped to
approximately 740 for the entire nesting season, or a projection of roughly 234 turtles (TEWG
2000b; USFWS and NMFS 1992). Beginning in the 1990s, an increasing number of beaches in
Mexico were being monitored for nesting, and the total number of nests on all beaches in
Tamaulipas and Veracruz in 2002 was over 6,000; the rate of increase from 1985 ranged from
14-16% (Heppell et al. 2005; TEWG 2000b; USFWS 2002). In 2006, approximately 7,866 nests
were laid at Rancho Nuevo with the total number of nests for all the beaches in Mexico
estimated at about 12,000 nests, which amounted to about 4,000 nesting females based upon
three nests per female per season (Rostal 2007; Rostal et al. 1997; USFWS 2006). Considering
remigration rates, the population included approximately 7,000 to 8,000 adult female turtles at
that time (Marquez et al. 1989; Rostal 2007; TEWG 2000b). Most recently, the 2007 nesting
season included an arribada of over 4,000 turtles over a three-day period at Rancho Nuevo (P.
Burchfield, pers. comm. in NMFS and USFWS 2007c). The increased recruitment of new
adults is illustrated in the proportion of first time nesters, which has increased from 6% in 1981
t0 41% in 1994. Average population growth was estimated at 13% per year between 1991 and
1995 (TEWG 1998c). In 2008, there were 17,882 nests in Mexico (Gladys Porter Zoo 2008),
and nesting in 2009 reached 21,144 {Burchfield, 2010 #151170}. Population modelling used by
the TEWG (2000a) projected that Kemp’s ridleys could reach the recovery plan’s intermediate
recovery goal of 10,000 nesters by the year 2015. Recent calculations of nesting females
determined from nest counts show that the population trend is increasing towards that recovery
goal, with an estimate of 4,047 nesters in 2006 and 5,500 in 2007 (NMFS and USFWS 2007d).

Nesting has also expanded geographically, with a headstart program reestablishing nesting on
South Padre Island starting in 1978. Growth remained slow until 1988, when rates of return
started to grow slowly (Shaver and Wibbels 2007b). Nesting rose from 6 in 1996 to 128 in 2007,
195 in 2008, and 197 in 2009. Texas nesting then experienced a decline similar to that seen in
Mexico for 2010, with 140 nests (National Park Service data,
http://www.nps.gov/pais/naturescience/strp.htm), but nesting rebounded in 2011 with a record
199 nests (National Park Service data, http://www.nps.gov/pais/naturescience/current-
season.htm).
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4.4.10.8 Natural Threats

Sea turtles face predation primarily by sharks and to a lesser extent by killer whales. All sea
turtles except leatherbacks can undergo “cold stunning” if water temperatures drop below a
threshold level, which can pose lethal effects. Kemp’s ridley sea turtles are particularly prone to
this phenomenon along Cape Cod (Innis et al. 2009). In the last five years (2006-2010), the
number of cold-stunned turtles on Cape Cod beaches averaged 115 Kemp’s ridleys.

4.4.10.9 Anthropogenic Threats

Population decline has been curtailed due to the virtual elimination of sea turtle and egg
harvesting, as well as assistance in hatching and raising hatchlings (head-start). However,
habitat destruction remains a concern in the form of bottom trawling and shoreline development.
Trawling destroys habitat utilized by Kemp’s ridley sea turtles for feeding and construction
activities can produce hazardous runoff. Bycatch is also a source of mortality for Kemp’s ridley
sea turtles (McClellan et al. 2009). Finkbeiner et al. (2011) estimated that annual bycatch
interactions total at least 98,300 individuals annually for U.S. Atlantic fisheries (resulting in
2,700 mortalities or more). The vast majority of fisheries interactions with sea turtles in the U.S.
are either Kemp’s ridley’s or loggerhead sea turtles (Finkbeiner et al. 2011).

Toxin burdens in Kemp’s ridley sea turtles include DDT, DDE, PCBs, PFOA, PFQOS, chlordane,
and other organochlorines (Keller et al. 2005; Keller et al. 2004a; Lake et al. 1994; Rybitski et al.
1995). These contaminants have the potential to cause deficiencies in endocrine, developmental
and reproductive health, and are known to depress immune function in loggerhead sea turtles
(Keller et al. 2006b; Storelli et al. 2007b). Along with loggerheads, Kemp’s ridley sea turtles
have higher levels of PCB and DDT than leatherback and green sea turtles (Pugh and Becker
2001a). Organochlorines, including DDT, DDE, DDD, and PCBs have been identified as
bioaccumulative agents and in greatest concentration in subcutaneous lipid tissue (Rybitski et al.
1995). Concentrations ranged from 7.46 mu g/kg to 607 mu g/kg, with a mean of 252 mu g/kg in
lipid tissue. Five PCB congeners composed most of the contaminants: 153/132, 138/158, 180,
118, and 187 in order of concentration. PCBs have also been identified in the liver, ranging in
concentration from 272 ng/g to 655 ng/g of wet weight, values that are several fold higher than in
other sea turtle species (Lake et al. 1994). However, concentrations are reportedly 5% of that
which causes reproductive failure in snapping turtles. DDE was identified to range from 137
ng/g to 386 ng/g wet weight. Trans-nonachlor was found at levels between 129 ng/g and 275
ng/g wet weight. Blood samples may be appropriate proxies for organochlorines in other body
tissues (Keller et al. 2004a).

Perfluorinated compounds in the forms of PFOA and PFOS have been identified in the blood of
Kemp’s ridley turtles at concentrations of 39.4 ng/mL and 3.57 ng/mL, respectively (Keller et al.
2005). PFCAs have also been detected. It is likely that age and habitat are linked to PFC
bioaccumulation.

Oil can also be hazardous to Kemp’s ridley turtles, with fresh oil causing significant mortality
and morphological changes in hatchlings, but aged oil having no detectable effects (Fritts and
McGehee 1981). Blood levels of metals are lower in Kemp’s ridley sea turtles than in other sea
turtles species or similar to them, with copper (215 ng/g to 1,300 ng/g), lead (0 to 34.3 ng/g),
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mercury (0.5 ng/g to 67.3 ng/g), silver (0.042 ng/g to 2.74 ng/g), and zinc (3,280 ng/g to 18,900
ng/g) having been identified (Innis et al. 2008; Orvik 1997). It is likely that blood samples can
be used as an indicator of metal concentration. Mercury has been identified in all turtle species
studied, but are generally an order of magnitude lower than toothed whales. The higher level of
contaminants found in Kemp’s ridley sea turtles are likely due to this species tendency to feed
higher on the food chain than other sea turtles. Females from sexual maturity through
reproductive life should have lower levels of contaminants than males because contaminants are
shared with progeny through egg formation.

4.4.11 Leatherback Sea Turtle

44111 Population Designations

Leatherbacks break into four nesting aggregations: Pacific, Atlantic, and Indian oceans, and the
Caribbean Sea. Detailed population structure is unknown, but is likely dependent upon nesting
beach location.

Atlantic Ocean. Previous genetic analyses of leatherbacks using only mitochondrial DNA
(mtDNA) resulted in an earlier determination that within the Atlantic basin there are at least
three genetically different nesting populations: the St. Croix nesting population (U.S. Virgin
Islands), the mainland nesting Caribbean population (Florida, Costa Rica, Suriname/French
Guiana), and the Trinidad nesting population (Dutton et al. 1999). Further genetic analyses
using microsatellite markers in nuclear DNA along with the mtDNA data and tagging data has
resulted in Atlantic Ocean leatherbacks now being divided into seven groups or breeding
populations: Florida, Northern Caribbean, Western Caribbean, Southern Caribbean/Guianas,
West Africa, South Africa, and Brazil (TEWG 2007b). Leatherbacks nest along the east coast of
Florida from March through June, from Brevard County south to Palm Beach County (NMFS
and USFWS 2007e). Nesting in Puerto Rico begins around March and continues through
August. Females remain in the general vicinity of the nesting habitat between nestings, with
total residence in the nesting and inter-nesting habitat lasting up to 4 months (Eckert et al. 1989;
Keinath and Musick 1993).

Caribbean Sea. Nesting occurs in Puerto Rico, St. Croix, Costa Rica, Panama, Colombia,
Trinidad and Tobago, Guyana, Suriname, and French Guiana (Brautigam and Eckert 2006a;
Marquez 1990a; Spotila et al. 1996).

44112 Distribution

Leatherbacks range farther than any other sea turtle species, having evolved physiological and
anatomical adaptations that allow them to exploit cold waters (Frair et al. 1972; Greer et al.
1973; USFWS 1995). High-latitude leatherback range includes in the Atlantic includes the
North and Barents Seas, Newfoundland and Labrador , Argentina, and South Africa (Goff and
Lien 1988; Hughes et al. 1998; Luschi et al. 2003; Luschi et al. 2006; Marquez 1990a; Threlfall
1978). Pacific ranges extend to Alaska, Chile, and New Zealand (Brito 1998; Gill 1997; Hodge
and Wing 2000).

Leatherbacks also occur in Mediterranean and Indian Ocean waters (Casale et al. 2003; Hamann
et al. 2006b). Associations exist with continental shelf and pelagic environments and sightings
occur in offshore waters of 7-27° C (CETAP 1982b). Juvenile leatherbacks usually stay in
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warmer, tropical waters >21° C (Eckert 2002). Males and females show some degree of natal
homing to annual breeding sites (James et al. 2005).

44113 Growth and Reproduction

It has been thought that leatherbacks reach sexual maturity somewhat faster than other sea turtles
(except Kemp’s ridley), with an estimated range of 3-6 years (Rhodin 1985) to 13-14 years (Zug
and Parham 1996). However, recent research suggests otherwise, with western North Atlantic
leatherbacks possibly not maturing until as late as 29 years of age (Avens and Goshe 2007).
Female leatherbacks nest frequently (up to 10 nests per year and about every 2-3 years). During
each nesting, females produce 100 eggs or more per clutch and 700 eggs or more per nesting
season (Schultz 1975). However, up to ~30% of the eggs can be infertile. Thus, the actual
proportion of eggs that can result in hatchlings is less than this seasonal estimate. The eggs
incubate for 55-75 days before hatching.

44114 Habitat

Leatherbacks occur throughout marine waters, from nearshore habitats to oceanic environments
(Grant and Ferrell 1993; Schroeder and Thompson 1987; Shoop and Kenney 1992a; Starbird et
al. 1993). Movements are largely dependent upon reproductive and feeding cycles and the
oceanographic features that concentrate prey, such as frontal systems, eddy features, current
boundaries, and coastal retention areas (Benson et al. 2011; Collard 1990; Davenport and Balazs
1991; Frazier 2001; HDLNR 2002). Aerial surveys off the western U.S. support continental
slope waters as having greater leatherback occurrence than shelf waters (Bowlby et al. 1994;
Carretta and Forney 1993; Green et al. 1992; Green et al. 1993). Nesting sites appear to be
related to beaches with relatively high exposure to wind or wind-generated waves (Santana
Garcon et al. 2010).

Areas above 30° N in the Atlantic appear to be popular foraging locations (Fossette et al. 2009b).
Northern foraging areas were proposed for waters between 35° and 50° N along North American,
Nova Scotia, the Gulf of Saint-Laurent, in the western and northern Gulf Stream, the Northeast
Atlantic, the Azores front and northeast of the Azores Islands, north of the Canary Islands.
Southern foraging was proposed to occur between 5° and 15° N in the Mauritania upwelling,
south of the Cape Verde islands, over the Guinea Dome area, and off VVenezuela, Guyana and
Suriname.

44115 Migration and Movement

Leatherback sea turtles migrate throughout open ocean convergence zones and upwelling areas,
along continental margins, and in archipelagic waters (Eckert 1998; Eckert 1999; Morreale et al.
1994). In asingle year, a leatherback may swim more than 9,600 km to nesting and foraging
areas throughout ocean basins (Benson et al. 2007a; Benson et al. 2007b; Eckert 1998; Eckert
2006; Eckert et al. 2006; Ferraroli et al. 2004; Hays et al. 2004; Sale et al. 2006). Much of this
travel may be due to movements within current and eddy features, moving individuals along
(Sale and Luschi 2009). Return to nesting beaches may be accomplished by a form of
geomagnetic navigation and use of local cues (Sale and Luschi 2009). Leatherback females will
either remain in nearshore waters between nesting events, or range widely, presumably to feed
on available prey (Byrne et al. 2009; Fossette et al. 2009a).
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Fossette et al. (2009b) identified three main migratory strategies in leatherbacks in the North
Atlantic (almost all of studied individuals were female). One involved 12 individuals traveling
to northern latitudes during summer/fall and returning to waters during winter and spring.
Another strategy used by six individuals was similar to this, but instead of a southward
movement in fall, individuals overwintered in northern latitudes (30-40° N, 25-30° W) and
moved into the Irish Sea or Bay of Biscay during spring before moving south to between 5 and
10° in winter, where they remained or returned to the northwest Atlantic. A third strategy, which
was followed by three females remaining in tropical waters for the first year subsequent to
nesting and moving to northern latitudes during summer/fall and spending winter and spring in
latitudes of 40-50° N.

Leatherbacks occur along the southeastern U.S. year-round, with peak abundance in summer
(TEWG 2007a). In spring, leatherback sea turtles appear to be concentrated near the coast, while
other times of the year they are spread out at least to the Gulf Stream. From August 2009
through August 2010 off Jacksonville, Florida, surveys sighted 48 leatherback sea turtles, while
simultaneous vessel surveys sighted four leatherback sea turtles (Ramsey 2013).

Leatherback sea turtles feed, rest, and migrate regularly in the northern Gulf of Mexico,
inhabiting deep offshore waters in the vicinity of DeSoto Canyon (Davis et al. 2000a; Landry
and Costa 1999). Leatherback sea turtles feed in shallow waters on the continental shelf waters
along the Florida Panhandle, the Mississippi River Delta, and the Texas coast on dense
aggregations of (Collard 1990).

Satellite tracking data reveal that leatherback females leaving Mexican and Central American
nesting beaches migrate towards the equator and into Southern Hemisphere waters, some passing
the Galapagos Islands, and disperse south of 10° S (Dutton et al. 2006; Shillinger et al. 2010).
However, observations of leatherbacks in the Galapagos Islands are rare (Zarate et al. 2010).

Nesting site selection in the southwest Pacific appears to favor sites with higher wind and wave
exposure, possibly as a means to aid hatchling dispersal (Garcon et al. 2010). Individuals nesting
in Malaysia undergo migrations to tropical feeding areas, taking 5-7 months to arrive there from
nesting locations (Benson et al. 2011). Additional foraging occurs in temperate locations,
including across the Pacific basin along the U.S. west coast; individuals take 10-12 months to
migrate here (Benson et al. 2011). Individuals nesting during the boreal summer move to
feeding areas in the North China Sea, while boreal winter nesters moved across the Equator to
forage in the Southern Hemisphere (Benson et al. 2011).

44116 Sex Ratio

A significant female bias exists in all leatherback populations thus far studied. An examination
of strandings and in-water sighting data from the U.S. Atlantic and Gulf of Mexico coasts
indicates that 60% of individuals were female. Studies of Suriname nesting beach temperatures
suggest a female bias in hatchlings, with estimated percentages of females hatched over the
course of each season at 75.4, 65.8, and 92.2% in 1985, 1986, and 1987, respectively (Plotkin
1995b). Binckley et al. (1998) found a heavy female bias upon examining hatchling gonad
histology on the Pacific coast of Costa Rica, and estimated male to female ratios over three
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seasons of 0:100, 6.5:93.5, and 25.7:74.3. James et al. (2007) also found a heavy female bias
(1.86:1) as well as a primarily large sub-adult and adult size distribution. Leatherback sex
determination is affected by nest temperature, with higher temperatures producing a greater
proportion of females (Mrosovsky 1994; Witzell et al. 2005b).

44117 Vocalization and Hearing

Sea turtles are low-frequency hearing specialists, typically hearing frequencies from 30 to 2,000
Hz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol et al. 1999b; Lenhardt
2002; Lenhardt 1994; Moein Bartol and Ketten 2006; Ridgway et al. 1969). Hearing below 80
Hz is less sensitive but still possible (Lenhardt 1994).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3000 Hz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1000 Hz and almost no responses beyond 3000 or 4000 Hz (Patterson 1966).

44118 Status and Trends

Leatherback sea turtles received protection on June 2, 1970 (35 FR 8491) under the Endangered
Species Conservation Act and, since 1973, have been listed as endangered under the ESA, but
declines in nesting have continued worldwide. Consideration of the status of populations outside
of the action area is important under the present analysis to determine the riskto the affected
population(s) bears on the status of the species as a whole. Breeding females were initially
estimated at 29,000-40,000, but were later refined to ~115,000 (Pritchard 1971; Pritchard 1982).
Spotila et al. (1996) estimated 34,500 females, but later issued an update of 35,860 (Spotila
2004a). The species as a whole is declining and local populations are in danger of extinction
(NMFS 2001a; NMFS 2001b).

Nesting aggregations occur along Gabon, Sao Tome and Principe, French Guiana, Suriname, and
Florida (Bréautigam and Eckert 2006a; Marquez 1990a; Spotila et al. 1996). Widely dispersed
but fairly regular African nesting also occurs between Mauritania and Angola (Fretey et al.
2007). Many sizeable populations (perhaps up to 20,000 females annually) of leatherbacks are
known to nest in West Africa (Fretey 2001a). The population of leatherbacks nesting on Gabon
beaches has been suggested as being the world’s largest, with 36,185-126,480 clutches being laid
by 5,865-20,499 females annually from 2002-2007 (Witt et al. 2009). The total number of
females utilizing Gabon nesting beaches is estimated to be 15,730- 41,373 (Witt et al. 2009).
North Atlantic leatherbacks likely number 34,000-94,000 individuals, with females numbering
18,800 and the eastern Atlantic segment numbering 4,700 (TEWG 2007b). Trends and numbers
include only nesting females and are not a complete demographic or geographic cross-section.

In 1996, the entire Western Atlantic population was characterized as stable at best (Spotila et al.
1996), with roughly 18,800 nesting females. A subsequent analysis indicated that by 2000, the
western Atlantic nesting population had decreased to about 15,000 nesting females (NMFS
2011). Spotila et al. (1996) estimated that the entire Atlantic basin, including all nesting beaches
in the Americas, the Caribbean, and West Africa, totaled approximately 27,600 nesting females,
with an estimated range of 20,082-35,133. This is consistent with other estimates of 34,000-
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95,000 total adults (20,000-56,000 adult females; 10,000-21,000 nesting females)(TEWG
2007a).

The largest nesting aggregation in the western North Atlantic occurs in French Guiana and
Suriname, likely belongs to a metapopulation whose limits remain unknown (Rivalan et al.
2006). Heppell et al. (2003a) concluded that leatherbacks generally show less genetic structuring
than green and hawksbill sea turtles. The French Guiana nesting aggregation has declined ~15%
annually since 1987 (NMFS 2001b). However, from 1979-1986, the number of nests increased
~15% annually, possibly indicating the current decline may be linked with the erosion cycle of
Guiana beaches (NMFS 2006e). Guiana nesting may have increased again in the early 2000s
(NMFS 2006e). Suriname nesting numbers have recently increased from more than 10,000 nests
annually since 1999 and a peak of 30,000 nests in 2001. Overall, Suriname and French Guiana
nesting trends towards an increase (Girondot et al. 2007; Hilterman and Goverse 2003). Florida
(March-July) and U.S. Caribbean nesting since the early 1980s has increased ~0.3% and 7.5%
per year, respectively, but lags behind the French Guiana coast and elsewhere in magnitude
(NMFS/SEFSC 2001). This positive growth was seen within major nesting areas for the stock,
including Trinidad, Guyana, and the combined beaches of Suriname and French Guiana (TEWG
2007a). Using both Bayesian modeling and regression analyses, the TEWG (2007a) determined
that the Southern Caribbean/Guianas stock had demonstrated a long-term, positive population
growth rate (using nesting females as a proxy for population).

The Caribbean coast of Costa Rica and extending through Chiriqui Beach, Panama, represents
the fourth largest known leatherback rookery in the world (Troeng et al. 2004). Examination of
data from three index nesting beaches in the region (Tortuguero, Gandoca, and Pacuare in Costa
Rica) using various Bayesian and regression analyses indicated that the nesting population likely
was not growing during 1995-2005 (TEWG 2007a). Other modeling of the nesting data for
Tortuguero indicates a 67.8% decline between 1995 and 2006 (Troéng et al. 2007).

In Puerto Rico, the primary nesting beaches are at Fajardo and on the island of Culebra. Nesting
between 1978 and 2005 ranged between 469-882 nests, and the population has been growing
since 1978, with an overall annual growth rate of 1.1% (TEWG 2007a). At the primary nesting
beach on St. Croix, the Sandy Point National Wildlife Refuge, nesting has fluctuated from a few
hundred nests to a high of 1,008 in 2001, and the average annual growth rate has been
approximately 1.1% from 1986-2004 (TEWG 2007a).

The Florida nesting stock comes ashore primarily along the east coast of Florida. This stock is of
growing importance, with total nests between 800-900 per year in the 2000s following nesting
totals fewer than 100 nests per year in the 1980s (NMFS 2011). Using data from the index
nesting beach surveys, the TEWG (2007a) estimated a significant annual nesting growth rate of
1% between 1989 and 2005. Stewart et al. (2011) evaluated nest counts from 68 Florida beaches
over 30 years (1979-2008) and found that nesting increased at all beaches with trends ranging
from 3.1%-16.3% per year, with an overall increase of 10.2% per year. In 2007, a record 517
leatherback nests were observed on the index beaches in Florida, with 265 in 2008, and then an
increase to a new record of 615 nests in 2009, and a slight decline in 2010 back to 552 nests
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(FWC Index Nesting Beach database). This up-and-down pattern is thought to be a result of the
cyclical nature of leatherback nesting, similar to the biennial cycle of green turtle nesting.

The most recent population estimate for leatherback sea turtles from the North Atlantic as a
whole is between 34,000-90,000 adult individuals (20,000-56,000 adult females)(TEWG 2007a).

Heavy declines have occurred at all major Pacific basin rookeries, as well as Mexico, Costa Rica,
Malaysia, India, Sri Lanka, Thailand, Trinidad, Tobago, and Papua New Guinea. This includes a
nesting decline of 23% between 1984-1996 at Mexiquillo, Michoacén, Mexico (Sarti et al.
1996). According to reports from the late 1970s and early 1980s, three beaches on the Pacific
coast of Mexico supported as many as half of all leatherback turtle nests for the eastern Pacific.
Since the early 1980s, the eastern Pacific Mexican population of adult female leatherback turtles
has declined to slightly more than 200 individuals during 1998-1999 and 1999-2000 (Sarti et al.
2000). Spotila et al. (2000) reported the decline of the leatherback turtle population at Playa
Grande, Costa Rica, which had been the fourth largest nesting colony in the world. Between
1988 and 1999, the nesting colony declined from 1,367 to 117 female leatherback turtles. Based
on their models, Spotila et al. (2000) estimated that the colony could fall to less than 50 females
by 2003-2004. Fewer than 1,000 females nested on the Pacific coast of Mexico from 1995-1996
and fewer than 700 females are estimated for Central America (Spotila et al. 2000). The number
of leatherback turtles nesting in Las Baulas National Park declined rapidly during the 1990s,
from about 1,500 females during the 1988-89 nesting season, to about 800 in 1990-91 and
1991-92 to 193 in 1993-94 (Williams et al. 1996) and 117 in 1998-99 (Spotila et al. 2000).
Spotila (2004b) reported that between 59 and 435 leatherbacks nest at Las Baulas each year
depending on the EI Nifio—La Nifia cycle. Only an Indonesian nesting assemblage has remained
relatively abundant in the Pacific basin. The largest extant leatherback nesting assemblage in the
Indo-Pacific lies on the northern Vogelkop coast of Irian Jaya (West Papua), Indonesia, with
roughly 3,000 nests recorded annually (Putrawidjaja 2000; Suérez et al. 2000) (Dutton et al.
2007). The Western Pacific leatherback metapopulation harbors the last remaining nesting
aggregation of significant size in the Pacific with approximately 2700-4500 breeding females
(Dutton et al. 2007; Hitipeuw et al. 2007). The total number of nests per year for the Jamursba-
Medi leatherback nesting population ranged between a high of 6,373 nests in 1996 and a low of
1,537 nests in 2010 (Hitipeuw et al. 2007).

Declines in the western Pacific is equally severe. Nesting at Terengganu, Malaysia is 1% of that
in 1950s (Chan and Liew 1996). The South China Sea and East Pacific nesting colonies have
undergone catastrophic collapse. Overall, Pacific populations have declined from an estimated
81,000 individuals to <3,000 total adults and subadults (Spotila et al. 2000). The number of
nesting leatherbacks has declined by an estimated 95% over the past 20 years in the Pacific
(Gilman 2009). Drastic overharvesting of eggs and mortality from fishing activities is likely
responsible for this tremendous decline (Eckert 1997; Sarti et al. 1996).

Based on the survey and tagging work, it was estimated that 400-500 female leatherbacks nest
annually on Great Nicobar Island (Andrews et al. 2002). The number of nesting females using
the Andaman and Nicobar Islands combined was estimated around 1,000 (Andrews and Shanker
2002).
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44119 Natural Threats

Sea turtles face predation primarily by sharks and to a lesser extent by killer whales (Pitman and
Dutton 2004). Hatchlings are preyed upon by herons, gulls, dogfish, and sharks. Leatherback
hatching success is particularly sensitive to nesting site selection, as nests that are overwashed
have significantly lower hatching success and leatherbacks nest closer to the high-tide line than
other sea turtle species (Caut et al. 2009b).

4.4.11.10 Anthropogenic Threats

Leatherback nesting and marine environments are facing increasing impacts through widespread
development and tourism along nesting beaches (Hamann et al. 2006b; Hernandez et al. 2007,
Maison 2006; Santidrian Tomillo et al. 2007). Structural impacts to beaches include building
and piling construction, beach armoring and renourishment, and sand extraction (Bouchard et al.
1998; Lutcavage et al. 1997b). In some areas, timber and marine debris accumulation as well as
sand mining reduce available nesting habitat (Bourgeois et al. 2009; Chacén Chaverri 1999;
Formia et al. 2003; Laurance et al. 2008). Lights on or adjacent to nesting beaches alter nesting
adult behavior and is often fatal to emerging hatchlings as they are drawn to light sources and
away from the sea (Bourgeois et al. 2009; Cowan et al. 2002; Deem et al. 2007; Witherington
1992; Witherington and Bjorndal 1991). Plastic ingestion is very common in leatherbacks and
can block gastrointestinal tracts leading to death (Mrosovsky et al. 2009). Along the coast of
Peru, 13% of 140 leatherback carcasses were found to contain plastic bags and film (Fritts 1982).
Although global warming may expand foraging habitats into higher latitude waters, increasing
temperatures may increase feminization of nests (Hawkes et al. 2007b; James et al. 2006;
McMahon and Hays 2006; Mrosovsky et al. 1984). Rising sea levels may also inundate nests on
some beaches. Egg collection is widespread and attributed to catastrophic declines, such as in
Malaysia. Harvest of females along nesting beaches is of concern worldwide.

Bycatch, particularly by longline fisheries, is a major source of mortality for leatherback sea
turtles (Crognale et al. 2008; Fossette et al. 2009a; Gless et al. 2008; Petersen et al. 2009).
Wallace et al. (2010) estimated that between 1990 and 2008, at least 85,000 sea turtles were
captured as bycatch in fisheries worldwide. This estimate is likely at least two orders of
magnitude low, resulting in a likely bycatch of nearly half a million sea turtles annually (Wallace
et al. 2010); many of these turtles are expected to be leatherbacks.

Spotila (2000) concluded that a conservative estimate of annual leatherback fishery-related
mortality (from longlines, trawls and gillnets) in the Pacific Ocean during the 1990s is 1,500
animals. He estimates that this represented about a 23% mortality rate (or 33% if most mortality
was focused on the East Pacific population). In the Pacific Ocean, between 1,000 and 1,300
leatherback sea turtles are estimated to have been captured and killed in longline fisheries in
2000 (Lewison et al. 2004). Shallow-set longline fisheries based out of Hawaii are estimated to
have captured and killed several hundred leatherback sea turtles before they were closed in 2001.
When they were re-opened in 2004, with substantial modifications to protect sea turtles, these
fisheries were estimated to have captured and killed about 1 or 2 leatherback sea turtles each
year. Between 2004 and 2008, shallow-set fisheries based out of Hawaii are estimated to have
captured about 19 leatherback sea turtles, killing about 5 of these sea turtles.
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Donoso and Dutton (2010) found that 284 leatherbacks were bycaught between 2001 and 2005
as part of the Chilean longline fishery, with two individuals observed dead; leatherbacks were
the most frequently bycaught sea turtle species. Between 8-17 leatherback turtles likely died
annually between 1990 and 2000 in interactions with the California/Oregon drift gillnet fishery;
500 leatherback turtles are estimated to die annually in Chilean and Peruvian fisheries; 200
leatherback turtles are estimated to die in direct harvests in Indonesia; and, before 1992, the
North Pacific driftnet fisheries for squid, tuna, and billfish captured an estimated 1,000
leatherback turtles each year, killing about 111 of them each year. Currently, the U.S. tuna and
swordfish longline fisheries managed under the HMS FMP are estimated to capture 1,764
leatherbacks (no more than 252 mortalities) for each 3-year period starting in 2007 (NMFS
2004b). In 2010, there were 26 observed interactions between leatherback sea turtles and
longline gear used in the HMS fishery (Garrison and Stokes 2011). All leatherbacks were
released alive, with all gear removed for the majority of captures. While 2010 total estimates are
not yet available, in 2009, 285.8 (95% CI: 209.6-389.7) leatherback sea turtles are estimated to
have been taken in the longline fisheries managed under the HMS FMP based on the observed
takes (Garrison and Stokes 2010). Finkbeiner et al. (2011) estimated hundreds of interactions in
U.S. Pacific fisheries (resulting in about 10 mortalities).

We know little about the effects of contaminants on leatherback sea turtles. The metals arsenic,
cadmium, copper, mercury, selenium, and zinc bioaccumulate, with cadmium in highest
concentration in leatherbacks versus any other marine vertebrate (Caurant et al. 1999; Gordon et
al. 1998). A diet of primarily jellyfish, which have high cadmium concentrations, is likely the
cause (Caurant et al. 1999). Organochlorine pesticides have also been found (McKenzie et al.
1999). PCB concentrations are reportedly equivalent to those in some marine mammals, with
liver and adipose levels of at least one congener being exceptionally high (PCB 209: 500-530
ng/g wet weight Davenport et al. 1990; Oros et al. 2009).

441111 Critical Habitat

On March 23, 1979, leatherback critical habitat (See Figure Below) was identified adjacent to
Sandy Point, St. Croix, U.S.V.1. from the 183 m isobath to mean high tide level between 17°
42°12” N and 65°50°00” W (44 FR 17710). This habitat is essential for nesting, which has been
increasingly threatened since 1979, when tourism increased significantly, bringing nesting
habitat and people into close and frequent proximity. However, studies do not currently support
significant critical habitat deterioration.
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Figure 13. Critical Habitat for Leatherback Sea Turtles in the AFTT Study Area

On January 26, 2012, the NMFS designated critical habitat for leatherback sea turtles in waters
along Washington State and Oregon (Cape Flattery to Cape Blanco; 64,760 km?) and California
(Point Arena to Point Arguello; 43,798 km?). The areas do not overlap any portion of the AFTT
Study Area. The primary constituent element of these areas includes the occurrence of prey
species, primarily scyphomedusae of the order Semaeostomeae (Chrysaora, Aurelia,
Phacellophora, and Cyanea), of sufficient condition, distribution, diversity, abundance and
density necessary to support individual as well as population growth, reproduction, and
development of leatherbacks.

4.4.12 Loggerhead Sea Turtle — Northwest Atlantic Ocean DPS

44121 Population Designations

Five groupings represent loggerhead sea turtles by major sea or ocean basin: Atlantic, Pacific,
and Indian oceans, as well as Caribbean and Mediterranean seas. As with other sea turtles,
populations are frequently divided by nesting aggregation (Hutchinson and Dutton 2007). On
September 22, 2011, the NMFS designated nine distinct population segments (DPSs) of
loggerhead sea turtles: South Atlantic Ocean and southwest Indian Ocean as threatened as well
as Mediterranean Sea, North Indian Ocean, North Pacific Ocean, northeast Atlantic Ocean,
northwest Atlantic Ocean, South Pacific Ocean, and southeast Indo-Pacific Ocean as endangered
(75 FR 12598).
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Atlantic Ocean. Western Atlantic nesting locations include The Bahamas, Brazil, and numerous
locations from the Yucatan Peninsula to North Carolina (Addison 1997; Addison and Morford
1996; Marcovaldi and Chaloupka 2007). This group comprises five nesting subpopulations:
Northern, Southern, Dry Tortugas, Florida Panhandle, and Yucatan. Additional nesting occurs
on Cay Sal Bank (Bahamas), Cuba, the Bahamian Archipelago, Quintana Roo (Yucatan
Peninsula), Colombia, Brazil, Caribbean Central America, Venezuela, and the eastern Caribbean
Islands. Genetic studies indicate that, although females routinely return to natal beaches, males
may breed with females from multiple populations and facilitate gene flow Bowen et al. (2005).
In the eastern Atlantic, we know of five rookeries from Cape Verde, Greece, Libya, Turkey, and
the western Africa coast.

44122 Reproduction and Growth

Loggerhead nesting is confined to lower latitudes temperate and subtropic zones but absent from
tropical areas (NMFS and USFWS 1991b; NRC 1990a; Witherington et al. 2006b). The life
cycle of loggerhead sea turtles can be divided into seven stages: eggs and hatchlings, small
juveniles, large juveniles, subadults, novice breeders, first year emigrants, and mature breeders
(Crouse et al. 1987). Hatchling loggerheads migrate to the ocean (to which they are drawn by
near ultraviolet light Kawamura et al. 2009), where they are generally believed to lead a pelagic
existence for as long as 7-12 years (NMFS 2005b). Based on growth rate estimates, the duration
of the open-ocean juvenile stage for North Atlantic loggerhead sea is roughly 8.2 years (Bjorndal
et al. 2000b). Loggerheads in the Mediterranean, similar to those in the Atlantic, grow at
roughly 11.8 cm/yr for the first six months and slow to roughly 3.6 cm/yr at age 2.5-3.5. As
adults, individuals may experience a secondary growth pulse associated with shifting into neritic
habitats, although growth is generally monotypic (declines with age Casale et al. 2009a; Casale
et al. 2009b). Individually-based variables likely have a high impact on individual-to-individual
growth rates (Casale et al. 2009b). At 15-38 years, loggerhead sea turtles become sexually
mature, although the age at which they reach maturity varies widely among populations (Casale
et al. 2009b; Frazer and Ehrhart 1985a; Frazer et al. 1994; NMFS 2001a; Witherington et al.
2006). However, based on new data from tag returns, strandings, and nesting surveys, NMFS
(2001a) estimated ages of maturity ranging from 20-38 years and a benthic immature stage
lasting from 14-32 years.

Loggerhead mating likely occurs along migration routes to nesting beaches, as well as offshore
from nesting beaches several weeks prior to the onset of nesting (Dodd 1988a; NMFS and
USFWS 1998d). Females usually breed every 2-3 years, but can vary from 1-7 years (Dodd
1988a; Richardson et al. 1978). Females lay an average of 4.1 nests per season (Murphy and
Hopkins 1984) , although recent satellite telemetry from nesting females along southwest Florida
support 5.4 nests per female per season, with increasing numbers of eggs per nest during the
course of the season (Tucker 2009). The authors suggest that this finding warrants revision of
the number of females nesting in the region. The western Atlantic breeding season is March-
August. Nesting sites appear to be related to beaches with relatively high exposure to wind or
wind-generated waves (Santana Garcon et al. 2010).

The Japanese rookeries are the most significant nesting sites for loggerheads in the North Pacific,
with nesting occurring on the Japanese mainland, except for Hokkaido, as well as the Ryukyu
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Islands to the south (Kamezaki 1989; Kamezaki et al. 2003; Sea Turtle Association of Japan
2010; Uchida and Nishiwaki 1995). Nesting generally occurs through summer and fall (April-
August, peaking in July), with females returning every two to three years (lwamoto et al. 1985).
Nesting females lay at least three nests of 60-115 eggs per nest each season, with roughly two
weeks between nests (Eckert 1993a; lwamoto et al. 1985; Nishimura 1994). Between nests,
females appear to swim offshore into the Kuroshio Current, possibly to speed egg development
(NMFS and USFWS 1998c; Sato et al. 1998).

Nesting in the Gulf of Mexico does occur, although primarily in Florida, with rare nesting along
North and South Padre Island in Texas from April through September, with a peak in June and
July (Dodd 1988b; Dodd Jr. 1988; Hildebrand 1983; Weishampel et al. 2006; Williams-Walls et
al. 1983).

4.4.12.3 Migration and Movement

Loggerhead hatchlings migrate offshore and become associated with Sargassum spp. habitats,
driftlines, and other convergence zones (Carr 1986). After 14-32 years of age, they shift to a
benthic habitat, where immature individuals forage in the open ocean and coastal areas along
continental shelves, bays, lagoons, and estuaries (Bowen et al. 2004; NMFS 2001a). Adult
loggerheads make lengthy migrations from nesting beaches to foraging grounds (TEWG 1998b).
In the Gulf of Mexico, larger females tend to disperse more broadly after nesting than smaller
individuals, which tend to stay closer to the nesting location (Girard et al. 2009). In the North
Atlantic, loggerheads travel north during spring and summer as water temperatures warm and
return south in fall and winter, but occur offshore year-round assuming adequate temperature.
As water temperatures drop from October to December, most loggerheads emigrate from their
summer developmental habitats to warmer waters south of Cape Hatteras, where they winter
(Morreale and Standora 1998). For immature individuals, this movement occurs in two patterns:
a north-south movement over the continental shelf with migration south of Cape Hatteras in
winter and movement north along Virginia for summer foraging, and a not-so-seasonal oceanic
dispersal into the Gulf Stream as far north as the 10-15° C isotherm (Mansfield et al. 2009).
Wallace et al. (2009) suggested differences in growth rate based upon these foraging strategies.
Long Island Sound, Core Sound, Pamlico Sound, Cape Cod Bay, and Chesapeake Bay are the
most frequently used juvenile developmental habitats along the Northeast United States
Continental Shelf Large Marine Ecosystem (Burke et al. 1991; Delannoy et al. 2013; Epperly et
al. 1995a; Epperly et al. 1995b; Epperly et al. 1995c; Hoffman et al. 2013; Mansfield 2006).
There is conflicting evidence that immature loggerheads roam the oceans in currents and eddies
and mix from different natal origins or distribute on a latitudinal basis that corresponds with their
natal beaches (Monzon-Arguello et al. 2009; Wallace et al. 2009). McCarthy et al. (2010) found
that movement patterns of loggerhead sea turtles were more convoluted when sea surface
temperatures were higher, ocean depths shallower, ocean currents stronger, and chlorophyll a
levels lower.

Aerial surveys sponsored by the U.S. Navy January to August 2009 sighted 193 loggerhead
turtles off the coast of Jacksonville, Florida, while line-transect surveys off North Carolina
during the same period sighted 41 loggerhead sea turtles (Arbelo et al. 2012). Aerial
observations in Onslow Bay from August 2009 through August 2010 sighted 495 loggerhead sea
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turtles, while vessel surveys during the same period sighted 47 loggerhead sea turtles (Ramsey
2013). Aerial surveys conducted between August 2009 and August 2010 off Jacksonville,
Florida, sighted 716 loggerhead sea turtles, while vessel surveys during the same period sighted
47 loggerhead sea turtles (Ramsey 2013).

Individuals in the western Pacific also show wide-ranging movements. Loggerheads hatched on
beaches in the southwest Pacific have been found to range widely in the southern portion of the
basin, with individuals from populations nesting in Australia found as far east as Peruvian coast
foraging areas still in the juvenile stage (Boyle et al. 2009). Individuals hatched along Japanese
coasts have been found to migrate to waters off Baja California via the North Pacific Subtropical
Gyre (and the Kuroshio Extension) to feed for several years before migrating back to western
Pacific waters to breed (Bowen et al. 1995; Nichols 2005; Polovina et al. 2006; Polovina et al.
2000; Resendiz et al. 1998). Adult loggerheads also reside in oceanic waters off Japan (Hatase et
al. 2002a). Habitat use off Japan may further be partitioned by sex and size (Hatase et al. 2002a;
Hatase and Sakamoto 2004; Hatase et al. 2002b). Loggerheads returning to Japanese waters
seem to migrate along nutrient-rich oceanic fronts (Kobayashi et al. 2008; Nichols et al. 2000;
Polovina et al. 2000). Individuals bycaught and satellite tracked in Hawaii longline fisheries
show individual movement north and south within a thermal range of 15-25° C, or 28-40° N,
with juveniles following the 17-20° C isotherm (Kobayashi et al. 2008; Nichols et al. 2000;
Polovina et al. 2004). The Transition Zone Chlorophyll Front and Kuroshio Extension Current
are likely important foraging areas for juvenile loggerheads (Polovina et al. 2004). The Kuroshio
Current off Japan may be significant for juvenile and adult loggerheads as a wintering areas for
those individuals not migrating south (Hatase et al. 2002b).

Sighting and stranding records support loggerhead sea turtles to be common, year-round
residents of the Gulf of Mexico, although their abundance is much greater in the northeastern
region versus the northwestern (Davis et al. 2000b; Fritts et al. 1983; Landry and Costa 1999).
An estimated 12% of all western North Atlantic Ocean loggerhead sea turtles reside in the
eastern Gulf of Mexico, with the vast majority in western Florida waters (Davis et al. 2000a;
TEWG 1998a) . Loggerheads may occur in both offshore habitats (particularly around oil
platforms and reefs, where prey and shelter are available; (Davis et al. 2000b; Fritts et al. 1983;
Gitschlag and Herczeg 1994; Lohoefener et al. 1990; Rosman et al. 1987), as well as shallow
bays and sounds (which may be important developmental habitat for late juveniles in the eastern
Gulf of Mexico; (Davis et al. 2000b; Lohoefener et al. 1990; USAF 1996). Offshore abundance
in continental slope waters increases during the winter in the eastern Gulf of Mexico, as cooler
inshore waters force individuals into warmer offshore areas (Davis et al. 2000b).

44124 Gender, Age, and Survivorship

Although information on males is limited, several studies identified a female bias, although a
single study has found a strong male bias to be possible (Dodd 1988a; NMFS 2001a; Rees and
Margaritoulis 2004).

Additionally, little is known about longevity, although Dodd (1988a) estimated the maximum
female life span at 47-62 years. Heppell et al. (2003a) estimated annual survivorship to be 0.81
(southeast U.S. adult females), 0.78-0.91 (Australia adult females), 0.68-0.89 (southeast U.S.
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benthic juveniles, and 0.92 (Australia benthic juveniles). Another recent estimate suggested a
survival rate of 0.41 or 0.60 (Cls 0.20-0.65 and 0.40-0.78, respectively), depending upon
assumptions within the study (Sasso et al. 2011). Survival rates for hatchlings during their first
year are likely very low (Heppell et al. 2003a; Heppell et al. 2003).

44125 Vocalization and Hearing

Sea turtles are low-frequency hearing specialists, typically hearing frequencies from 30 to 2,000
Hz, with a range of maximum sensitivity between 100 and 800 Hz (Bartol et al. 1999b; Lenhardt
2002; Lenhardt 1994; Moein Bartol and Ketten 2006; Ridgway et al. 1969). Hearing below 80
Hz is less sensitive but still possible (Lenhardt 1994). Bartol et al. (1999b) reported effective
hearing range for juvenile loggerhead turtles is from at least 250-750 Hz. Both yearling and two-
year old loggerheads had the lowest hearing threshold at 500 Hz (yearling: about 81 dB re 1 pPa
and two-year-olds: about 86 dB re 1 uPa), with thresholds increasing rapidly above and below
that frequency (Moein Bartol and Ketten 2006).

These hearing sensitivities are similar to those reported for two terrestrial species: pond and
wood turtles. Pond turtles respond best to sounds between 200 and 700 Hz, with slow declines
below 100 Hz and rapid declines above 700 Hz, and almost no sensitivity above 3000 Hz (Wever
and Vernon 1956). Wood turtles are sensitive up to about 500 Hz, followed by a rapid decline
above 1000 Hz and almost no responses beyond 3000 or 4000 Hz (Patterson 1966).

4.4.12.6 Status and Trends

Loggerhead sea turtles were listed as threatened under the ESA of 1973 on July 28, 1978 (43 FR
32800). In 20009, a status review conducted for the loggerhead (the first turtle species subjected
to a complete stock analysis) identified nine distinct population segments within the global
population (Conant et al. 2009). In a September 2011 rulemaking, the NMFS and U.S. Fish and
Wildlife Service listed five of these distinct population segments as endangered and kept four as
threatened under the ESA, effective as of 24 October 2011 (FR 76 (184): 58868-58952,
September 22, 2011). The North Pacific Ocean, South Pacific Ocean, North Indian Ocean,
Northeast Atlantic Ocean, and Mediterranean Sea distinct population segments of the loggerhead
sea turtle are classified as endangered under the ESA, and the Southeast Indo-Pacific Ocean,
Southwest Indian Ocean, Northwest Atlantic Ocean, and South Atlantic Ocean distinct
population segments are classified as threatened. The Northwest Atlantic Ocean distinct
population segment is the only one that occurs entirely within the Study Area, with geographic
boundaries between latitude 60° N and the equator, and stretching to longitude 40° W. However,
loggerheads from other distinct population segments may occur within the Study Area. This
population is likely to decline in the reasonably foreseeable future, primarily as a result of fishery
bycatch (FR 69 (128): 40734-40758, July 6, 2004).

There is general agreement that the number of nesting females provides a useful index of the
species’ population size and stability at this life stage, even though there are doubts about the
ability to estimate the overall population size (Bjorndal et al. 2005). An important caveat for
population trends analysis based on nesting beach data is that this may reflect trends in adult
nesting females, but it may not reflect overall population growth rates well. Adult nesting
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females often account for less than 1% of total population numbers. The global abundance of
nesting female loggerhead turtles is estimated at 43,320-44,560 (Spotila 2004a).

Atlantic Ocean. In the eastern Atlantic, the Cape Verde Islands support the only known
loggerhead nesting assemblage, which is of at least intermediate size (Fretey 2001c); 1,071 nests
were observed in 2009 (Lino et al. 2010). In 2000, researchers tagged over 1,000 nesting
females (Erhart et al. 2003). Annual data from monitoring projects in Cyprus, Greece, Israel,
Tunisia, and Turkey reveal total annual nesting in the Mediterranean ranging of 3,375-7,085
nests per season (Margaritoulis et al. 2003). Libya and the West African coast host genetically-
unique breeding populations of loggerhead sea turtles as well (Hutchinson and Dutton 2007). A
recently discovered nesting site along the southern Italian shores of the lonian Sea found
particularly high genetic diversity amongst nesting females (Garofalo et al. 2009). Nesting at
Dalyan Beach, Turkey does not have an apparent trend, with between 50 and 286 nests laid
annually for the past 19 years (Turkozan and Yilmaz 2008).

The greatest concentration of loggerheads occurs in the Atlantic Ocean and the adjacent
Caribbean Sea, primarily on the Atlantic coast of Florida, with other major nesting areas located
on the Yucatan Peninsula of Mexico, Columbia, Cuba, South Africa (EuroTurtle 2006 as cited in
LGL Ltd. 2007; Mérquez 1990a).

Among the five subpopulations, loggerhead females lay 53,000-92,000 nests per year in the
southeastern U.S. and the Gulf of Mexico, and the total number of nesting females is 32,000-
56,000. All of these are currently in decline or data are insufficient to access trends (NMFS
2001a; TEWG 1998c). Loggerheads from western North Atlantic nesting aggregations may or
may not feed in the same regions from which they hatch. Loggerhead sea turtles from the
northern nesting aggregation, which represents about 9% of the loggerhead nests in the western
North Atlantic, comprise 25-59% of individuals foraging from Georgia up to the northeast U.S.
(Bass et al. 1998; Norrgard 1995; Rankin-Baransky 1997; Sears 1994; Sears et al. 1995).
Loggerheads associated with the South Florida nesting aggregation occur in higher frequencies
in the Gulf of Mexico (where they represent about 10% of the loggerhead captures) and the
Mediterranean Sea (where they represent about 45% of loggerhead sea turtles captured). About
4,000 nests per year are laid along the Brazilian coast (Ehrhart et al. 2003).

The northern recovery unit along Georgia, South Carolina, and North Carolina has a forty-year
time-series trend showing an overall decline in nesting, but the shorter comprehensive survey
data (20 years) indicate a stable population (GDNR, NCWRC, and SCDNR nesting data located
at www.seaturtle.org). NMFS scientists have estimated that the northern subpopulation produces
65% males (NMFS 2001a).

The peninsular Florida recovery unit is the largest loggerhead nesting assemblage in the
northwest Atlantic. A near-complete nest census (all beaches including index nesting beaches)
undertaken from 1989 to 2007 showed a mean of 64,513 loggerhead nests per year, representing
approximately 15,735 nesting females annually (NMFS and USFWS 2008). The statewide
estimated total for 2010 was 73,702 (FWRI nesting database). An analysis of index nesting
beach data shows a 26% nesting decline between 1989 and 2008, and a mean annual rate of

208



Biological Opinion and Conference Opinion on Atlantic Fleet Training and Testing Activities (2013-2018)
FPR-2012-9025

decline of 1.6% despite a large increase in nesting for 2008, to 38,643 nests (FWRI nesting
database)(NMFS and USFWS 2008; Witherington et al. 2009). In 2009, nesting levels, while
still higher than the lows of 2004, 2006, and 2007, dropped below 2008 levels to approximately
32,717 nests, but in 2010 a large increase was seen, with 47,880 nests on the index nesting
beaches (FWRI nesting database). The 2010 index nesting number is the largest since 2000.
With the addition of data through 2010, the nesting trend for the northwestern Atlantic DPS is
slightly negative and not statistically different from zero (no trend)(NMFS and USFWS 2010).
Preliminary, unofficial reports indicate that 2011 nesting may be a high nesting year on par with
2010.

Because of its size, the south Florida subpopulation of loggerheads may be critical to the survival
of the species in the Atlantic, and in the past it was considered second in size only to the Oman
nesting aggregation (NMFS 2006e; NMFS and USFWS 1991b). The South Florida population
increased at ~5.3% per year from 1978-1990, and was initially increasing at 3.9-4.2% after 1990.
An analysis of nesting data from 1989-2005, a period of more consistent and accurate surveys
than in previous years, showed a detectable trend and, more recently (1998-2005), has shown
evidence of a declining trend of approximately 22.3% (FFWCC 2007a; FFWCC 2007b;
Witherington et al. 2009). This is likely due to a decline in the number of nesting females within
the population (Witherington et al. 2009). Nesting data from the Archie Carr Refuge (one of the
most important nesting locations in southeast Florida) over the last 6 years shows nests declined
from approximately 17,629 in 1998 to 7,599 in 2004, also suggesting a decrease in population
size*. Loggerhead nesting is thought to consist of just 60 nesting females in the Caribbean and
Gulf of Mexico (NMFS 2006f). Based upon the small sizes of almost all nesting aggregations in
the Atlantic, the large numbers of individuals killed in fisheries, and the decline of the only large
nesting aggregation, we suspect that the extinction probabilities of loggerhead sea turtle
populations in the Atlantic are only slightly lower than those of populations in the Pacific.

Zurita et al. (2003) found a statistically significant increase in the number of nests on seven of
the beaches on Quintana Roo, Mexico, from 1987-2001, where survey effort was consistent
during the period. However, nesting has declined since 2001, and the previously reported
increasing trend appears to have been temporary (NMFS and USFWS 2008).

4.4.12.7 Natural Threats

Sea turtles face predation primarily by sharks and to a lesser extent by Killer whales. All sea
turtles except leatherbacks can undergo “cold stunning” if water temperatures drop below a
threshold level, which can pose lethal effects. In January 2010, an unusually large cold-stunning

* While this is a long period of decline relative to the past observed nesting pattern at this location, aberrant ocean
surface temperatures compl