U.S. DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Pacific Islands Regional Office

1601 Kapiolani Blvd., Suite 1110

Honolulu, Hawaii 96814-4733

{808) 944-2200 « Fax: (808) 973-2941

November 1, 2006

MEMORANDUM FOR: Charles Karnella
Coordinator
International Fisheries Program

FROM: Chris Vatpf % . / &/ gﬁ/

Assistant Reégional Adm{nistrator
Protected Resources Division

SUBJECT: Transmittal of Final Biological Opinion under section 7 of
the Endangered Species Act on the effects of the U.S. tuna purse seine
fishery in the western and central Pacific Ocean on listed sea turtles and
marine mammals

Attached to this memorandum is NMFS’ Final Biological Opinion (Opinion) under section 7 of the
Endangered Species Act on the effects of the U.S. purse seine fishery in the western and central Pacific
Ocean (WCPO) on the olive ridley turtle (Lepidochelys olivacea), leatherback turtle (Demochelys
coriaced), loggerhead turtle (Caretta caretta), green turtle (Chelonia mydas), humpback whale
(Megaptera novaeangliae), sperm whale (Physeter macrocephalus), blue whale (Balaenoptera musculus),
sei whale (Balaenoptera borealis), and fin whale (Balaenoptera physalus).

This Opinion examines the effects of the tuna purse seine fishery in the WCPO under the jurisdiction of
the U.S. as authorized by the South Pacific Tuna Act of 1988 (16 U.S.C. Chapter 16C) and the High Seas
Fishing Compliance Act of 1995 (16 U.S.C. 5501 et seq.). The Opinion concludes that continued
authorization of the U.S. WCPO purse seine fishery, is not likely to jeopardize the continued existence of
threatened and endangered olive ridley turtles, threatened loggerhead turtles, threatened and endangered
green turtles, endangered leatherback turtles, endangered humpback whales, endangered sperm whales,
endangered blue whales, endangered sei whales, or endangered fin whales.

An Incidental Take Statement (ITS) has been issued for all sea turtle species and non-discretionary and
discretionary measures to minimize the impact of the take on sea turtle populations have been included.
Incidental take of marine mammal species is not exempted under Sect. 101(a)(5)(e) of the Marine
Mammal Protection Act, therefore, take under the ESA has not been authorized for this fishery.

This concludes formal section 7 consultation on the U.S. WCPO purse seine fishery. As stated in 50 CFR
402.16, the International Fisheries Program should reinitiate formal consultation if the amount or extent
of take specified in the ITS is exceeded; if new information reveals effects of the action that may affect
listed species in a manner or to an extent not previously considered; if the action is subsequently modified
in a manner that causes an effect to the listed species or critical habitat that was not considered in the
biological opinion; or if a new species is listed or critical habitat designated that may be affected by the
proposed action.

Attachments:
Biological Opinion

cc: PIR — W. Robinson
GC-PIR - S. Grimes




Endangered Species Act — Section 7 Consultation

Biological Opinion and Incidental Take Statement

Action Agency: National Marine Fisheries Service, Pacific Islands Region,
International Fisheries Program

Activity: The U.S. Western and Central Pacific Purse Seine Fishery as
authorized by the South Pacific Tuna Act and the High Seas Fishing
Compliance Act

Consulting Agency: National Marine Fisheries Service, Pacific Islands Region, Protected
Resources Division

7 -
By y
/o y

Approved By: [ gl bz A

s

William L. Robinson
Regional Administrator, Pacific Islands Region

NOY O 1 2006

Date Issued:




Biological Opinion on the U.S. WCPO Purse Seine Fishery, November 1, 2006

Table of Contents

1 INTRODUGCTION. ...ttt ettt ettt e e ettt e e st e e e s b bt e e s abte e s e sabaeesasbbesesbaeeessbbesesssbbesesbeassssbbesesssbbesesanes 3
2 CONSULTATION HISTORY oottt et ettt e ettt s e e s st e s e s bae e e s ebb e e e saabaesesabeeessrbaeeesantessesarenas 3
3 DESCRIPTION OF THE ACTION ...ttt ettt e vt e ettt et e e st e s s evae s e s snteesssnbaeessnbeeessnreeas 3
3.1 DESCRIPTION OF THE TREATY AND FISHERY MANAGEMENT REGIME ......cuuuuuuuuiuiiiiiiiieeeneereeeeesssesesenenennnanan 4
3.2 DESCRIPTION OF THE FISHERY ....uuuuviiiiiiiiiiiiiieieee e e oottt e e e e eeeaateeeeeeseesaaaaeseeeesssenssaseesessssssnnseeseessensnnees 10
3.3 U.S. WCPO PURSE SEINE FISHERY ....uvvvtiiiiiiiiiiieiteieeeeeeeieee e e e e e eeaaee et eeeeesensaaaseeeeesssnnssseeeessessnnssseesssesnns 16
4 F O I (O T N d N TR 23
5 APPROACH TO THE ASSESSIMENT ... .ottt ettt sttt e st e s s st it e s e s eaba e e s st ae e s snbansesbrenas 23
6 SPECIES STATUS AND TRENDS ... ..ottt ettt e sttt e sttt s s s ebb e e s s sabt e s s sabas s s sbaeesssbbbeeesnes 24
6.1 BLUE WHALES ..ottt ettt ettt e et e e et e e e e at et e e enaee e e eaaeeeaeaaeeesenaseeeenaeeesensseeesensneessnneeesenteeeesnnes 25
6.2 FIN WHALES. ...ttt ettt ettt e et e e et e e et e e e eate e e e eaaeeeseaaeeesenaseeeenaeeesenseeeesnnaneesenneeesenneeeesnnes 30
6.3 HUMPBACGK WHALES ....oceiiuveieiiteeeeeeeeeeeeeeteeeeeteeeeeeseeeesesseseeesaetesenseeessesseeesassseeeanseeessnsseessasneesanseeesensseeesnnes 36
6.4 N 21 VA 5 7N 55 21 RO 54
6.5 SPERM WHALES .....ovviiiiieieeeeteeeeeeteee e et e e et eeeaee e e eeaae e e eeaaeeeeeteeeeeeaaeeeeeaeeeeetreeeeessaeeeenseeeeentreeeeenneeeeennees 58
6.6 SEA TURTLES ....eeeioteee e et eeeeeeeete e e et e e et e e e et e e e eeaaeeeeeaaeeeeeaeeeeeeaaeeeeenneeeeetseeeeensseeeensseeeentreeeennnseeeennees 63
6.7 SEA TURTLE LIFE HISTORY ...evvvvviiiiiiiieieeieee ettt e e ettt e e e e e eaaaeeeeeeeseenaateeeeesssssnnssseseesssesnnsesseesseans 64
6.8 GREEN TURTLES. ....eteittiiittteeteeeeeeeeeteeeeeeeseeaaaeeeeeeeseessasteeeeeeseaasasssseeeessssansaaeseeessssanaaseeeesssssnsnnseeseessennnnnees 64
6.9 HAWEKSBILL TURTLES ....uuutiitieiiieeiiieeeeeeeeeeeeeeeeeeeeeseessasteeeeesseesasssseesesssssnssssseeesssasssaseeeesssssssnsseesessssssnnnees 68
6.10 OLIVE RIDLEY TURTLES.....ettiiiouttetiittteeteetteeeeeteeeseeateessesaeeesesseeeseaseessiaseeessssseesansseessasssessssseesansseessssseessnnes 72
6.11 LOGGERHEAD TURTLES. ...uuvuvtiiiieiiiiieeeeeeeeeeesiteeeeeeeeeesatseeeeeeseessasseseeesssesssssseeeessssasssaseeseesssssareeeseessenssnnees 80
6.12 LEATHERBACK TURTLES .....oiiiiutiiiiteieeieetteeeeteeeeeeaaeessesaeeeeesseeeseaaeesseaseeesassseesasssessasssesssnsseesssseessnseeeesnnes 87
7 ENVIRONMENTAL BASELINE ...ttt ettt ettt sttt e s et s s st e e s s sab e e e s sabas s sanes 105
7.1 FACTORS AFFECTING SPECIES WITHIN THE ACTION AREA ......uuuvvviiiieeiieiieeeeeeeeeeeiereeeeeeeeeeaveeeeeeeeennnnes 106
8 [ o Ol I O] i I o = N O I 1O ] R 121
8.1 EFFECTS ANALYSIS ....eveiieeeteee ettt e e et e e e e e e et e e e et e e e eeaaeeeeeteeeeeaseeeeeaneeeeenteeeeensseeeennneeseeneeeans 121
8.2 EXPOSURE ANALYSIS ....coiiutiieeiteee e ettt e eeee e e et e e eeaeeeeeaeeeeeeteeeeeeaaeeeeeaeeesesseeeeesseeseeteeeeensseeeennneeseereeeann 126
8.3 RESPONSE ANALYSIS ..oiiiouieieeeeteeeeeeeeeeeeeee e e et e e eeaeeeeeaeeeeeeaeeeeeeeeeeeetesesesseeeeesseesesteeeeensseeeennneeeeereeeann 134
8.4 RISK ANALYSIS ceevttttiee ettt e e e ee ettt e e e e e e eeaaaeeeeeeeeesassaaeeeeeseseenaaasteeeesssansasaeeeeeesassasseeeeessesnnnaseeseeessnnnnees 139
9 CUMU L AT IVE EFFE CT S ettt ettt ettt ettt e st e e s st e e sttt e e sttt e e s sab e e e s sbaesesabeeeessrbeneaas 140
O G0\ V[0 I U1 [0 ] TR 141
11  INCIDENTAL TAKE STATEMENT ...ttt ettt s bt e e st a e s s st e e s sbae e s sbaeeesssbaeeens 141
11.1 AMOUNT OR EXTENT OF TAKE .....uuviiiiiiiiiiiiiieeiee e eeeeieee e e e e eeeeiaaeeeeeeeeseaaaaeeeeeesessseseeesessssnsasseeseesssnnisnees 142
11.2 1Y 7N A0 S i = 1 N 6 2RO 142
11.3 REASONABLE AND PRUDENT MEASURES .....cuvvviiiiiiiiiitiereeeeeeeiiiiueeeeeseeeeesisseeeseeeeessssseeesessessissesseessenssinnes 142
12 CONSERVATION RECOMMENDATIONS ...ttt sttt s s s bt e s bbe s s s ebrae e s sabane s 145
13 REINITIATION NOTICE ...ttt ettt e e e e e s st e e e et e e e s bt e e e sesbeeesenteeeesabeeesabeeeeans 146
O I I = N IO O I = I 147



Biological Opinion on the U.S. WCPO Purse Seine Fishery, November 1, 2006

1 Introduction

Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended (16 U.S.C.
1539(a)(2)) requires each Federal agency to ensure that any action they authorize, fund, or carry
out is not likely to jeopardize the continued existence of any endangered or threatened species or
result in the destruction or adverse modification of critical habitat of such species. When the
action of a Federal agency “may affect” a protected species, that agency is required to consult
with either the National Marine Fisheries Service (NMFS) or the United States Fish and Wildlife
Service (USFWS), depending upon the protected species that may be affected. For the actions
described in this document, the action agency is the International Fisheries Program (IFP) of
NMEFS, Pacific Islands Region (PIR). The consulting agency is the Protected Resources Division
(PRD), also of NMFS PIR.

This document represents NMFS’ biological opinion (Opinion) of the effects of the continued
authorization of the United States (U.S.) Western and Central Pacific (WCPO) purse seine
fishery on species protected under the ESA. This Opinion is based on our review of the April 24,
2006 Biological Assessment (BA) prepared by the IFP, recovery plans for U.S. Pacific
populations of listed sea turtles and humpback whales, the most current marine mammal stock
assessment reports, published and unpublished scientific information on the biology and ecology
of threatened and endangered whales and sea turtles in the action area, population dynamics
modeling efforts, monitoring reports from prior fishing activity and research in the region, and
biological opinions on similar actions.

2 Consultation History

The IFP requested initiation of formal section 7 consultation on April 24, 2006, for the U.S.
purse seine fishery operating in the WCPO. The IFP provided PRD with a BA of the effects of
the proposed fishery on species listed under the ESA. The BA concluded that the fishery was
likely to adversely affect five species of listed whales (sperm, Physeter macrocephalus; blue,
Balaenoptera musculus; humpback, Megaptera novaeangliae; sei, Balenoptera borealis; and fin,
Balaenoptera physalus) and five species of listed sea turtles (green, Chelonia mydas; hawksbill,
Eretmochelys imbricate; leatherback, Dermochelys coriacea; loggerhead, Caretta caretta; and
olive ridley, Lepidochelys olivacea). PRD reviewed the BA and determined that the information
contained in the BA was sufficient to initiate formal consultation. Consultation was initiated via
memorandum from PRD to IFP on April 26, 2006.

3 Description of the Action

NMEFS IFP proposes to issue regulations for continued authorization of the U.S. purse seine
fishery (fishery) operating in the WCPO. This fishery is governed by the “Treaty on Fisheries
between the Governments of Certain Pacific Island States and the Government of the United
States of America” also known as the South Pacific Tuna Treaty (Treaty), an international
agreement to which the United States is a party. NMFS IFP implements the terms of the treaty by
issuing regulations under the authority of the South Pacific Tuna Treaty Act of 1988 (SPTA) (16
U.S.C. Chapter 16C). The regulations considered as part of this action include both regulations
currently in effect (50 CFR 300.30 et seq.) and new regulations developed by the IFP to
implement Treaty amendments agreed to in the Third Extension of the Treaty in 2002 and
technical modifications resulting from the Seventeenth Annual Formal Consultation of the
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Parties in 2005. The action also includes regulation of the U.S. WCPO purse seine fishery under
the High Seas Fishing Compliance Act of 1995 (HSFCA) (16 U.S.C. 5501 et seq.) and it’s
implementing regulations (50 CFR 300, Subpart B). Accordingly, this consultation includes the
effects of the continued authorization of all purse seine fishing subject to U.S. jurisdiction in the
WCPO.

3.1 Description of the Treaty and Fishery Management Regime

This section describes the management regime for U.S. purse seine vessels operating in the
WCPO.

In the early 1980s, some U.S. purse seine vessels were granted access to areas in the WCPO
under multilateral industry-to-government agreements. As a result, several disagreements arose
between the U.S. and some of the Pacific Island countries (PICs). In response to these conflicts,
the Treaty was negotiated and ratified by the U. S. and a number of PICs, and implemented on
June 15, 1988. The Treaty provides licensed U.S. vessels with predictable access to most of the
exclusive waters of 16 member states of the Pacific Islands Forum Fisheries Agency (FFA),'
which, together with the U.S., comprise the parties to the Treaty”. The Treaty is organized into a
main body (consisting of 12 articles) and two annexes.

The Treaty has been formally renegotiated and extended on two occasions: in 1993, at the end of
its first (five-year) period of validity, which led to the Second Extension; and in 2002, at the
conclusion of the Second Extension, which led to the Third Extension, and will continue until
2013. The parties also have the opportunity to amend the Treaty in the course of annual formal
consultations of the parties. Prior to the Third Extension, most Treaty amendments were minor in
terms of their potential effect on fishing operations (changes in the number of available licenses
were among the most substantial changes, but the limit on available licenses has rarely been
reached).

From a fisheries management perspective, the U.S. WCPO purse seine fishery operating under
the Treaty is distinct from other U.S. fisheries operating in the WCPO, such as domestic fisheries
managed under the Magnuson-Stevens Fishery Conservation and Management Act (MSA). The
Treaty and the SPTA and implementing regulations provide the management framework for the
U.S. tuna purse seine fishery within the Treaty Area. Most of the fishing effort (more than 80%)
by U.S. purse seiners operating under the Treaty occurs in the Exclusive Economic Zones
(EEZs) of the PICs that are party to the Treaty. Of the remaining fishing effort, most occurs on
the high seas; only a small amount typically occurs in the U.S. EEZ.

" The FFA is comprised of PICs that meet regularly as the Forum Fisheries Committee (FFC) to set regional
fisheries policy on sustainable management and development of tuna resources in the WCPO. The FFA Secretariat
is led by a Director General and consists of technical and administrative staff who advise and assist member
governments in the management, conservation, and utilization of the tuna resource in their EEZs and beyond
through enhancing national capacity and strengthening regional solidarity. The FFA Secretariat activities are guided
by the FFC.

2 The PICs that are party to the Treaty are Australia, Cook Islands, Federated States of Micronesia, Fiji, Kiribati,
Marshall Islands, Nauru, New Zealand, Niue, Palau, PNG, Samoa, Solomon Islands, Tonga, Tuvalu, and Vanuatu.
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The SPTA authorizes the Secretary of Commerce, with the concurrence of the Secretary of State
and after consultation with the Secretary of the department with oversight over the Coast Guard,
to issue regulations as may be necessary to carry out the objectives of the Treaty and the SPTA.
The Secretary of Commerce has delegated authority and responsibility to NMFS to discharge
operational, administrative, and enforcement commitments under the Treaty. U.S. Regulations
promulgated under the SPTA are published at 50 CFR 300.30 et seq.

In addition to management measures established under the SPTA, there is one management
measure established under the MSA that is relevant to the purse seine fishery. The measure
prohibits large vessels (greater than 50 feet in length), including U.S. purse seine vessels, from
fishing in the U.S. EEZ within approximately 50 nautical miles (nmi) of the islands of American
Samoa, which are located in the Treaty Area.

All U.S. fisheries that take place on the high seas, including the U.S. WCPO purse seine fishery,
are subject to the HSFCA and its implementing regulations at 50 CFR 300.10 et seq. The
HSFCA is the Federal legislation implementing the Agreement to Promote Compliance with
International Conservation and Management Measures by Fishing Vessels on the High Seas,
adopted by the Conference of the Food and Agriculture Organization of the United Nations on
November 24, 1993. It requires that high seas fishing vessels operate under permits issued by the
Secretary of Commerce, be identifiable as such, remain in compliance with international
conservation and management measures, and that vessel operators report catch and effort.

The main fishery management measures established under the SPTA and HSFCA are
summarized below. Third Extension treaty amendments and technical modifications made in the
Seventeenth Annual Formal Consultation of the Parties are specifically noted. NMFS published a
proposed rule on August, 10, 2006, to implement these changes.

3.1.1 Access and Licensing

Access to the Treaty Area is provided via a licensing system which permits access to a maximum
of 45 U.S. purse seine vessels, 5 of which are reserved for vessels owned by joint ventures
between U.S. and PIC interests. The license requirement is codified at 50 CFR 300.32. Vessels
may be licensed at any time during the licensing year (June 15 - June 14). While the application
process is facilitated by NMFS, licenses are issued by the FFA, which serves as the Treaty
Administrator on behalf of the PICs.

The HSFCA regulations require that any U.S. fishing vessel used for the commercial exploitation
of living marine resources on the high seas obtain and carry a high seas fishing permit issued by
NMES. Permits may include appropriate restrictions or conditions.

In summary, a U.S. purse seine vessel operating in the WCPO must have an FFA-issued license
and, if fishing on the high seas, a NMFS-issued high seas fishing permit.

3.1.2 Area Restrictions

Within the Treaty Area there are several types of designated geographical areas, as described
below.
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Treaty Area: The Treaty Area, which is about 10 million square miles in size,
encompasses what can be characterized as the world’s most productive tuna fishing area,
from Palau eastward to the Line Islands of Kiribati (Figure 1).

Licensing Area: Articles 1 and 3 of the Treaty identify the Licensing Area which
consists of the areas where licensed vessels are permitted to fish. The Licensing Area
includes all waters in the Treaty Area except for waters subject to the jurisdiction of the
U.S. in accordance with international law; and waters closed to fishing by U.S. vessels
(“Closed Areas”) in accordance with Annex I of the Treaty.

Closed Areas: Closed Areas are those in which U.S. purse seine vessels are not allowed
to fish (entry is not prohibited; however, fishing gear must be stowed when in a Closed
Area). These areas typically include territorial seas, internal or archipelagic waters,
waters in proximity to or used by domestic-based tuna fisheries in the PIC, or waters
proximal to named offshore banks and reefs. In the Treaty, each of the 16 PICs has
declared a portion of its waters as a Closed Area.

The Third Extension of the Treaty and the Seventeenth Annual Formal Consultation of
the Parties resulted in two changes to the Closed Areas: closure of the archipelagic waters
of Papua New Guinea (PNG), which were previously open; and opening of the majority
of the Solomon Islands EEZ, which, except for a small Limited Area, was previously
closed.
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Figure 1. Treaty Area (bounded by red, solid line) and exclusive economic zones of Pacific Island Countries party to the SPTT. The dashed lines
indicate the broad area of the Treaty Area over which the U.S. WCPO purse seine fleet typically operates.
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3.1.3 Species Restrictions

U.S. purse seine vessels licensed to fish under the Treaty are only permitted to target tuna,
though they are prohibited from targeting southern bluefin tuna (Thunnus maccoyii).

3.1.4 Vessel Reporting Requirements

Holders of vessel licenses issued under the Treaty are required to submit both written and
electronic reports on their fishing activities in the Treaty Area. These include reports submitted
to the FFA and a separate set of reports to the relevant PIC.’

Two main categories of reports are made to FFA: “telex reports” and logsheet reports (which
nowadays are actually submitted by e-mail or fax, generally). Telex reports provide information
on the position of the vessel and catch onboard. These reports are required* before departure
from port for the purpose of beginning a fishing trip in the Licensing Area; each Wednesday
while within the Licensing Area or a Closed Area; and before entry into port for the purpose of
unloading fish from any trip involving fishing in the Licensing Area.

The Treaty also requires two logsheet reports: the “Regional Purse Seine Logsheet” (RPL)
completed daily by the vessel’s captain and submitted at the completion of a trip, describes and
details the vessel’s daily estimated catch and other related activities; a second logsheet report
provides details of offloading, including a quantitative summary of all catch offloaded.

In addition to reports to the FFA, seven of the PICs (Australia, Fiji, Kiribati, New Zealand,
Solomon Islands, Tonga, and Tuvalu) have additional national reporting requirements, as
identified in Treaty Annex I, Schedule 4, Part 3.

The HSFCA regulations require that operators of vessels with high seas fishing permits report
high seas catch and effort information to NMFS. Participants of the U.S. WCPO purse seine
fishery are required to report their catch and effort information using the Treaty logsheet, which
is the RPL described above (in other words, the SPTAs reporting requirements satisfy the
HSFCAs reporting requirements).

3.1.5 Vessel Monitoring System

Implementation of a vessel monitoring system (VMS) using satellite technology is a standard
compliance measure throughout the world used to enhance data collection efforts while

? To assist in the reporting and timely transmittal of the required information, NMFS acts as a conduit for the
transmittal of these reports to the FFA (reporting requirements specifying that the completed logsheet forms are to
be provided to the NMFS Regional Administrator are contained in 50 CFR 300.34).

* Each PIC has its own domestic conservation and management measures, therefore telex reports must also be sent
to each PIC in whose EEZ a U.S. vessel is about to enter, exit, or transship (the formulas of these reports are the
same regardless of the national authority to which they are sent (Annex 1, Schedule 2, Part 2)).

> These range from a requirement by Kiribati (among others) to report at least 24 hours before and immediately upon
entry or departure into a Closed Area and at least 24 hours prior to and immediately after refueling from a tanker, to
Tonga’s requirement to report daily position by radio or telex while in the Tonga EEZ.
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monitoring fishing and other activities. VMS enables information such as a vessel’s geographic
position to be reported to a monitoring station on shore using an electronic unit known as a
transponder. The VMS unit is placed aboard the vessel and information is then relayed via
satellite to one or more land-based monitoring stations. All VMS position reports are
automatically transmitted without any input or direction from the unit located on the vessel.

In 1992, the PICs recognized the potential value of vessel monitoring technology and agreed to
language that was included in Annex 1, Part 8 of the Treaty.® Under the Third Extension of the
Treaty, U.S. purse seine vessels are required to carry and operate VMS units.

3.1.6 Enforcement Provisions

The Treaty requires the U.S., as a flag State, to enforce the provisions of the Treaty and the
license conditions. The U.S. is also required to investigate specific incidents or alleged violations
and take action against vessels that have not submitted to the jurisdiction of the PIC concerned
(Article 4). A key provision of the Treaty eliminates the ability of (and need for) the U.S. to
apply sanctions or restrictions on trade as a result of enforcement measures taken by a PIC, as
long as those measures are consistent with the Treaty (Article 5.4).

Another provision of the Treaty requires a PIC to promptly release U.S. fishing vessels
confiscated and any crew arrested for breach of the Treaty upon the posing of a reasonable bond
or other security, and prohibits imprisonment or corporal punishment by the PIC for fishing
violations under the Treaty (Article 5.3). Should a U.S. vessel be involved in an alleged
infringement of the Treaty and not submit to the jurisdiction of the PIC, the U.S. is required to
investigate. Any penalty assessed should be similar in amount to violations of U.S. law relating
to foreign fishing vessels licensed to fish in the EEZ of the U. S., and not exceed the sum of
$250,000 (Article 4.6). The SPTA and HSFCA have their own respective enforcement
provisions.

3.1.7 Vessel Observer Program

The Treaty provides for a vessel observer program for the U.S. fishery with a target coverage of
20% (in terms of trips), to be administered by the FFA. Under the Treaty and the SPTA
regulations:

e The operator and each crew member of a vessel shall allow and assist any person
identified as an observer under the Treaty by the Pacific Island Parties: full access to the
bridge of the vessel; the vessel’s records, including its logs and documentation for the
purpose of records inspection and copying; catch on board; and areas which may be used
to hold, process, weigh, and store fish. No operator or crew member of the vessel shall
assault, obstruct, resist, delay, refuse boarding to, intimidate or interfere with an observer
in the performance of his or her duties.

® «It is understood that a region-wide vessel tracking system applicable to all vessels licensed to fish in the Treaty
Area may be established. U.S. vessels with a license to fish under the Treaty shall participate in such a system and
shall install and operate a transponder of a type and in such a manner as may be agreed by the parties. It is
understood that data derived through the system shall be treated as confidential business information and that the
terms and conditions for access to that information shall be a matter of discussions between the Parties.”
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e The operator shall provide the observer, while on board, with food, accommodation and
medical care of a reasonable standard at no expense to the Pacific Island Parties.

e The vessel operator is required to meet the costs of travel, salary, and insurance for the
observer.

e The observer program shall be conducted in accordance with this Treaty and provisions
that may be agreed from time to time.

3.1.8 International Conservation and Management Measures

The HSFCA regulations require that vessels fishing on the high seas not be used in contravention
of “international conservation and management measures”, which are measures for living marine
resources that are recognized by the U.S. and that have been adopted and applied in accordance
with international law. The U. S. implements such measures, where appropriate, via rulemaking.

3.1.9 Vessels Other Than Purse Seiners

Initial application of the Treaty was intended to apply only to activities of U.S. purse seine
vessels. However, the Treaty provides flexibility for a PIC to permit other U.S. vessels to fish in
the waters of that country, in which case the country must obtain U.S. concurrence to such an
arrangement.’

3.2 Description of the Fishery

In this Opinion, we examine the effects of the U.S. WCPO purse seine fishery on listed species.
However, the U.S. fleet is only one of many national fleets participating in the WCPO purse
seine fishery. To put the U.S. fishery in perspective, the collective WCPO purse seine fishery of
all nations is described first.

Purse seine vessels, which mainly target skipjack and yellowfin tuna, harvest about 60% of the
world production of tuna (Joseph, 2003). The WCPO tuna purse seine fishery is the world’s
largest tuna fishery, and produces 25-30% of the global tuna catch each year (Gillett and Lewis,
2003).

Williams (2003b) noted that purse seiners have accounted for approximately 55-60% of the
WCPO total catch by weight since the early 1990s, with annual catches ranging between
790,000-1,200,000 metric tons (mt). The vast majority of the catch in the WCPO is taken in
equatorial waters between 10° N and 10° S. Smaller seasonal fisheries exist in subtropical
waters, such as off Japan and to a lesser extent off New Zealand.

3.2.1 Purse Seine Operations

The purse seine technique for catching tuna involves setting a net vertically in the water, with
floats attached to the upper edge and chains for weight on the lower edge. A series of rings is

7 After such concurrence is received, the provisions of the Treaty relating to flag State responsibility and
corresponding legal proceedings apply (Article 3).
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attached to the lower edge of the net, and a pursing cable passes through the rings, enabling a
winch on board the vessel to draw the net closed on the bottom. Purse seine nets can be up to
1,600 meters (m) or more in length and 220 m in depth. When the net is deployed from the purse
seine vessel, a large skiff carrying the end of the net is then released from the stern of the fishing
vessel. The purse seine vessel encloses the school of tuna, keeping it in visual contact if on the
surface, or using sonar if below the surface, and then retrieves most of the net onto the vessel.
The fish are confined in the “sack” portion of the net, which consists of finer mesh webbing that
prohibits their escape. The catch is removed from the sack onto the vessel with large “scoops”
holding 1 mt or more, and then is placed in brine tanks for freezing and later storage.

Purse seiners are one of the most complex classes of fishing vessels in terms of both technology
and machinery. Hydraulic systems on large “super seiners” require more than 1,600 m of piping,
and are equipped with at least four auxiliary engines in addition to the main propulsion engine
(or engines). Purse seine gear configuration is shown in Figure 2.

Tuna purse seine vessels in the WCPO range in length from 50-115 m with the largest being able
to hold up to 3,000 mt or more of frozen fish. Most tuna seiners are 70-80 m in length and can
carry approximately 800-1,500 mt of frozen fish. Some vessels also carry helicopters that can
improve their ability to find schools of fish and assist in keeping track of the school once the net
is set.

Figure 2. Examples of purse seine net deployment from above (A) and the side (B). (Source for A:
Commercial Fishing Methods: An introduction to vessels and gears, 3™ ed. by John C. Sainsbury, published
by Blackwell Science; Source for B: http://www.cdli.ca/cod/purse.htm).

3.2.2 Fishing Method by School Association

Purse seiners in general set on a variety of school types or ‘associations’, ranging from tuna
schools associated with floating objects, such as logs and other naturally occurring debris, man-
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made fish aggregating devices (FADs), and dead whales, to schools swimming with live animals
such as whales and whale sharks. Tuna schools not associated with floating objects or other
animals are also set upon. These schools are free-swimming or “unassociated” schools feeding
on baitfish or schools associated with geographic features such as seamounts and islands, or with
oceanographic features such as current interfaces and areas of upwelling. Such sets are
collectively termed school sets (Bailey et al., 1996) or unassociated sets. These set types have
been assigned to various categories for reporting purposes as the associations largely determine
the catch composition and the quantity and kinds of by-catch and discards in the fishery.

Log Associations

Schools of tuna aggregate around logs and other floating debris which often concentrate along
productive current or water mass interfaces throughout the WCPO. Tuna are associated with
them for a variety of possible reasons (e.g., feeding, shelter, orientation) and a viable purse-seine
fishery in the Western tropical Pacific (WTP) was initially based on seining tuna schools
associated with drifting objects (Doulman, 1987). Logs can consist of sections of trunk, groups
of branches or entire trees. Other debris includes almost any floating object that is washed or
drifts out to sea or is jettisoned from ships, e.g., canoes and boats, drums, cable spools,
polystyrene floats, discarded mooring lines, and wooden pallets. Most occurrences within this
association type, however, involve logs. Log sets are usually made immediately before dawn, at
a time when tuna are most vulnerable to purse seining as they are concentrated close to the log
and cannot see and avoid the encircling net (Bailey et al., 1996).

FAD Associations

FADs in the WCPO operate much like logs in terms of fish aggregation, how the tuna behave in
their vicinity, and the general strategies used by seiners to set on them. Two basic types of FAD
association are recognized. The first involves FADs that are anchored in place, usually within a
network of similar units, and the second occurs with FADs that have broken loose from their
mooring lines and drifted away, or have been deliberately deployed without mooring lines.
Within the second category, the Japanese appear to include associations with logs and debris that
have been roped together (Tanaka, 1989). The Japanese are also known to anchor FADs near
small islands and release them to drift after a suitable ‘ageing’ period has resulted in the
accumulation of encrusting life and a population of baitfish. A large volume of literature exists
on the types and designs of FADs in use in the Western Pacific Ocean (WPO) (e.g., Preston,
1982; Malig et al., 1991).

Animal Associations

Though prohibited in the U.S. WCPO purse seine fleet, another type of “associated” set includes
“animal associations” which may consist of two distinct association types: tuna aggregating and
feeding with sei whales and, to a lesser extent, minke whales (Balaenoptera acutorostrata) and
schools associated with the slow-moving whale shark. Tuna schools found with live whales do
not appear to form long-term associations with the whales; they seem only to come together to
feed on pelagic baitfish schools and separate once the feeding activity is finished. In this sense,
these schools are similar to the unassociated schools described below, and are set on in the same
way. The seiner will, however, attempt to encircle the whale during the setting operation, as the
tuna will tend to remain close to the whale, thus improving the chance for a successful set. Once
pursed, the whale escapes by punching a hole through the net (Bailey et al., 1996).
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Whale shark associations appear to be intermediate between live whales and logs in that the
shark and tuna often come together to feed on anchovy but can maintain the association for some
time in the absence of feeding behavior, much like tuna aggregating under a slow-moving log.
Whale sharks are set on during the day, as it is impractical to mark them with buoys and
therefore difficult to locate them in the dark. The amount of non-target fish, marine turtle, and
marine mammal bycatch associated with these categories is typically low. In comparison,
schools found associated with floating whale carcasses are similar to log associations, with large
attendant schools of bait-fish species. Dead whales are rarely encountered but when so, are
treated like logs, marked with radio and light buoys for tracking and set on before dawn.

Unassociated Schools

Unassociated schools are typically surface schools that range in activity from fast moving
‘breezers’ that appear like a breeze blowing across the sea surface to stationary ‘boilers’ and
‘foamers’ consisting of tuna churning the surface into a white froth while feeding on pelagic bait
fish and other forage. The latter types of schools are most preferred for seining as the tuna are
distracted by their feeding frenzy and easier to encircle with the seine. In comparison, breezing
schools are more erratic in behavior and are often moving at speed, making them difficult to
encircle and catch. School fishing in the WTP has required that nets be lengthened to effectively
encircle the fast-moving schools and deepened to extend below the depth of the WTP
thermocline. A typical U.S. net currently measures over 1,500 m long by 220 m deep. Along
with these developments, there have been increases in mesh size and reductions in twine size to
allow the net to sink faster with reduced water resistance during pursing and net retrieval, and
increases in purse winch power allowing net pursing to be conducted in less than 15 minutes.

3.2.3 Participants in the WCPO Purse Seine Fishery

The Secretariat of the Pacific Community (SPC) (2002b) lists 18 countries whose fleets have
participated in the WCPO purse seine fisheries at some time during the last 15 years. More than
70% of the catch is taken by four main distant-water fishing nations (DWFNs), Japan, Korea,
Taiwan, and the United States, which together account for approximately 140 vessels. In addition
to the 140 vessels, some Pacific Island domestic fleets have recently been contributing to the
catch in the WCPO, particularly vessels flagged in PNG, Federated States of Micronesia (FSM)
and the Republic of the Marshall Islands (RMI). The numbers of vessels participating in the
fishery, by nation, during 1988, 1995, and 2003 are shown in Table 1. The estimated WCPO
purse seine catches (mt) by the four major DWFN fleets from 2000-2002 are shown in Table 2.
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Table 1. Number of Active Vessels in the WCPO Purse Seine Fishery, by Flag State

Change Since

Fleet 1988 1995 2003 1988

Japan ? 34+5 33 34 (1) -5
United States 32 43 20 (6) -12
Korea 23 30 27 +4
Taiwan ° 16+2 42 38 +20
China 0 0 4 +4
Solomon Islands 4 3 1(1) -3
Papua New Guinea 0 3 7 +7
FSM 0 5 9 +9
Marshall Islands 0 0 6 +6
Kiribati 0 1 1 +1
Vanuatu 0 2 15 (3) +15
New Zealand distant-water 0 0 4 +4
Australia distant-water 3 0 0 -3
Spain ° 0 0 1(7) +1
Netherlands Antilles 0 0 +1
Panama 0 0 +1
U.S.S.R. 5 0 -5
Philippines distant-water 9 13 22 +13
Indonesia distant-water 3 0 0 -3
Total 136 175 191 +56

Source: Gillett and Lewis (2003)

Note: Only vessels for which catch records exist have been included in the number of active vessels in each National Fleet in the
time periods covered by this table.
Numbers in parentheses indicate the number of additional vessels that appear on the Forum Fisheries Agency (FFA) Regional
Register but were not licensed to fish under access arrangements in 2003 when the list was compiled.

% The seven Japan and Taiwan vessels following plus signs (+) in 1988 are group-seining operations.

® Includes the Spanish-owned vessels flagged in El Salvador and Guatemala.

Table 2. Estimated purse seine catches (mt) by the four major DWFN fleets, 2000-2002. Sources: SPC (2002b,
2003a).

Nation 2000 2001 2002

Japan 232,593 225,812 211,960
Korea 170,025 178,072 180,087
Taiwan 234,978 230,668 258,126
United States 125,351 115,524 119,158
Total 764,947 752,077 771,333
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Figure 3. Percentage the number active vessels in the WCPO purse seine fishery in 2003, by country.
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Figure 4. Chart of the estimated purse seine catch (mt) for the four major DWFN fleets for the year 2002
only.

Williams (2003a) states that the provisional 2002 purse seine catch by all fleets was 1,157,045
mt, the second largest catch on record. The largest recorded catch was in 1998, when more than

1,200,000 mt were landed.
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In 2001, the majority of purse seine effort by vessels of the four DWFNs in the WCPO occurred
between 150°E and 180°E, and between 5°N and 10°S. During 2000, the majority of effort by
both Korean and Taiwanese fleets was considerably to the west of 150°E, while Japanese and
U.S. fleets stayed to the east of that longitude. Taiwanese and Korean fleets appear to have
expended approximately 10% or less of their fishing effort west of 160°E during 2001. The
locations of effort by Taiwanese and Korean fleets coincided with Japanese and U.S. fleets
eastward from 160°E (SPC, 2002b).

In the late 1990s there was a noticeable increase in the reliance of drifting FADs in the WCPO
purse seine fishery. A notable exception is the Korean fleet, which continues to rely on fishing
without using drifting FADs. Most fleets use drifting FADs as a means of aggregating and
holding tuna to make them more vulnerable to purse seining. However, by 2001, the percentage
of sets on drifting FADs dropped for all fleets. For the first time since 1998, the proportion of
drifting FAD sets for the U.S. fleet was less than for unassociated free-swimming schools.
Provisional 2003 data from the U.S. fleet indicate a continuing trend away from sets on drifting
FADs (OFP, 2004).

Thailand is the single largest purchaser of WCPO purse seine-caught fish, although multiple
destinations exist for the catch of the various purse seine fleets.® Taiwanese and Korean fleets
transship the majority of their catch in various ports in the western Pacific region. The Taiwanese
sell their catch mainly to canneries in Thailand, while the Koreans split their catch between
Thailand and Korean canneries. Fish caught by the Japanese purse seine fleet is returned to
Japan. The U.S. fleet, which operates out of American Samoa, unloads more than 85% of its
catch to the two canneries there, and the remaining catch goes to Fiji, Thailand, the Philippines,
and more recently the RMI.

3.3 U.S. WCPO Purse Seine Fishery

The U.S. WCPO purse seine fleet originated in Southern California, or more generally, the
Eastern Pacific Ocean (EPO), where a tuna fishery has operated since the 1920s. Several factors,
including unilateral implementation of 200-mile EEZs extended jurisdictions by Latin American
countries, expansion of fishing fleets in several of those countries, and U.S. domestic legislation
protecting dolphins, motivated vessel owners to look elsewhere for productive fishing areas
(Doulman, 1987).

The U.S. fishery in the equatorial WCPO began growing after “U.S. style” Japanese purse
seiners successfully developed techniques to capture schools of tuna found in association with
natural drifting objects, primarily in the waters between PNG and the FSM (Watanabe, 1983).
Shortly thereafter, U.S. purse seiners adopted and refined these successful seining techniques.
However, the U.S. fleet eventually returned to “traditional” pursing methods, and thus began to
purse unassociated schools of large yellowfin and skipjack. By 1988, unassociated school sets
accounted for approximately 80% of the fishing effort by the U.S. fleet.

8 Depending on supply and demand, purse seine—caught fish from the western Pacific can be sent to canneries in
South America and as far away as Europe, in addition to canneries in Thailand and within the Pacific Island region.
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A major turning point for the U.S. purse seine fleet came during an intense El Nifio - Southern
Oscillation (ENSO) event that occurred in 1982-1983, causing many of the U.S. eastern Pacific
purse seiners to move fishing efforts to the WCPO. In subsequent years, vessel numbers in the
Pacific decreased overall; however, more vessels were active in the western Pacific than in the
eastern Pacific.

Fishing grounds for the U.S. purse seine fleet continued to expand eastward throughout the
1980s, eventually encompassing the Phoenix and Line Islands (Kiribati); the U.S. possessions of
Howland, Baker, and Jarvis; Tokelau; and the high seas areas between these EEZs.

By the mid 1990s, only a few U.S. purse seine vessels operated in the eastern Pacific. Figure 2
depicts the numbers and general geographic fishing location of the U.S. purse seine fleet
operating in the Pacific from 1976 to 2002.
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Figure 5. Numbers of Vessels in the U.S. Purse Seine Fleet for the Western Pacific and Eastern Pacific
Oceans. Source: Gillett et al., (2002)

During 1995-1996, the fishing strategy of the U.S. fleet shifted again, to a higher reliance on
“associated” setting and the utilization of drifting FADs, as shown in Figure 6. This allowed the
U.S. fleet to operate in the eastern area of the fishery, where natural logs were scarce. As a result,
these catches contained high proportions of smaller tunas (such as skipjack, and juvenile
yellowfin and bigeye tuna) and bycatch species, thus eventually depressing ex-vessel value on a
per-ton and per-trip basis (Coan and Itano, 2003). Since 2000, much of the fleet has reduced its
reliance on drifting FADs and currently pursues unassociated schools of larger fish, as a result of
depressed cannery prices for small skipjack, yellowfin, and bigeye.

Fishing operations for the U.S. WCPO fleet will likely continue as a combination of
unassociated, log-associated, and drifting FAD-associated seining. This mix of fishing operations
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is thought to occur as a result of various factors including: ex-vessel price of tuna, ENSO

conditions, and inter-annual variability in availability of tropical tuna species.
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Figure 6. Proportion of Set Types for the U.S. WCPO Purse Seine Fleet, 1988-2002. Source
(2003).

: Coan and Itano

70 250000
I Active vessels
—e— Total catch (mt)
+ 200000
%)
2
7 - 150000
O
>
©
3 - 100000
E
=
2
- 50000

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02

Year

Figure 7. Number of U.S. Purse Seiners and Total Annual Catch (mt) in the WCPO for 197
SPC (2003a).

18

6-2002. Source:



Biological Opinion on the U.S. WCPO Purse Seine Fishery, November 1, 2006

Thirty-two U.S. vessels were fishing in the WCPO in 1987-88 (Figure 7). From 1990-1995,
effort increased to more than 40 vessels per year, peaking at 49 active vessels in 1994. Vessel
numbers have gradually decreased since the late 1990s. The standard “licensing year” under the
Treaty is 15 June of one year to 14 June of the following year. As of May 2005, there were 17
purse seine vessels licensed to fish under the Treaty. In mid-June 2005, 14 U.S. purse seine
vessels renewed their licenses to fish under the Treaty. Given the prevailing economic
conditions, this decreasing trend is not anticipated to reverse itself in the near term. From a
historical high catch of 216,000 mt in 1991, the catch decreased to less than 120,000 mt in 2002
(Gillett and Lewis, 2003; SPC, 2003b). Catch rates during the history of the fishery have not
shown any clear trend. The greatest catch-per-unit-of-effort was recorded in 1999, at 34.1 mt per
day (NMFS, 2004a).

3.3.1 Catch and Effort

The highest catch rates by U.S. purse seine vessels were achieved during or following strong
ENSO events such as those observed in the 1983—-84, 1991-92, and 1998-99 seasons. High catch
rates during the 1998-99 period were also driven by the high percentage of drifting FAD sets
that increased vessel efficiency. Total catch by the fleet peaked in 1991, at 216,000 mt taken by
43 vessels. This catch was driven by high catch rates of skipjack taken in unassociated sets.

In 1995, the average Gross Registered Tons (GRT) of the U.S. purse seine fleet was 1,181 with
an overall average vessel length of 64.1 m. By 2003, the average GRT had risen to 1,241, and
average vessel length to 73.2 m. Fish carrying capacity, an estimate of tonnage, varies as a result
of the size and species of fish loaded onto the vessel. Fish carrying capacity was estimated to be
approximately 31,600 mt for the U.S. fleet as a whole, with an average capacity of 1,264 mt
(Gillett and Lewis, 2003).

The increase in overall capacity of the fleet can be explained partially by the physical size
increase of existing vessels. Ten U.S. purse seiners were “stretched,” which involved cutting the
ship aft of the deckhouse and adding hull and fish wells to increase vessel carrying capacity.
These capacity increases can be very significant, with some vessels increasing their hold capacity
by more than 50%. Currently, vessels in the U.S. fleet can carry approximately 1,000-1,770 mt,
depending on the mix and sizes of species in the catch. Figure 8 indicates catch by species for the
U.S. fleet (SPC, 2003b).
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Figure 8. Total Catch (mt) by Species for the U.S. WCPO Purse Seine Fleet. Source: SPC (2003b)

Historically, the U.S. WCPO purse seine fishery has targeted mostly skipjack. The 27-year mean
values (years 1976-2002) for species composition taken by the U.S. fleet are 73.3% skipjack,
23.8% yellowfin, and 2.9% bigeye. During this period, skipjack ranged from a low of 54.9% in
1987 (when high catches of yellowfin occurred) to 92.8% in 1979; and yellowfin ranged between
6.7% and 42.8% and usually were close to the long-term mean. Estimated landings of bigeye
peaked in 1999 at 10.2% of the catch, which can generally be attributed to the high percentage of
associated (FAD) sets that year.

Figure 9 illustrates U.S. purse seine effort during a transitional year between an El Nifio and La
Nifia period in 2001, and an El Nifio period in 2002. During strong La Nifia conditions, purse
seine effort usually shifts west of 160°E longitude (shown by the vertical line). However, in
recent years, the U.S. fleet has been able to maintain high catch rates in the eastern region
through the deployment of drifting FADs close to their homeport of Pago Pago, American
Samoa (Gillett et al., 2002).

[} [}

U.S.A-2001 X U.S.A-2002

Figure 9. Distribution of U.S. Purse Seine Effort during 2001 and 2002. The largest circle size indicates > 360
days fishing or searching. Source: Williams (2003c).
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3.3.2 Landing Points and Disposition of Catch

Historically, the U.S. fleet unloaded the majority of its catch at the two canneries in Pago Pago,
American Samoa, located slightly beyond the south-eastern limit of the purse seine fishery. Pago
Pago continues to be the principal unloading port of the U.S. fleet. From 1980 to the early 1990s,
a significant component of the fleet (14 vessels) transhipped fish from Guam and Tinian (located
in the Northern Mariana Islands, also considered the western limit of the U.S. WCPO purse seine
fishery). The company involved in those operations became insolvent in 1995, and U.S. firms
along with other interests have since purchased these vessels. A few transhipments continue to
take place in Kiribati and the RMI, particularly during El Nifio periods. Sporadic offloading
directly to processors has also occurred in the Philippines, Thailand, and Australia, and to a
lesser extent in Fiji and the RMI.

3.3.3 Factors Affecting the Distribution of Purse Seine Effort and Catch

Purse seine fishing effort in the WCPO is not characterized by any marked seasonal patterns. The
spatial distribution of fishing effort is, however, strongly influenced by the (irregular) cycles
associated with ENSO events. Since the early 1980s it has been recognized that catch
distribution of tunas in tropical areas of the WCPO is strongly influenced by ENSO events.’
Generally, purse seine fishing takes place further to the east during El Nifio periods, and
contracts westward during periods of La Nifia. Fishing can move as far east as the Line Islands in
Kiribati, approximately 150°W during a strong El Nifio year. During the so-called “transitional”
(or normal) periods, a greater distribution of effort occurs in the central and western portions of
the region, sometimes centered at 160°E.

However, during El Nifio periods, waters of the WCPO equatorial region experience consistent,
westerly winds, that result in wind-generated, eastward-flowing currents. The wind and currents
tend to move natural debris (logs and other flotsam) from large land masses such as PNG and
eastern Indonesia further eastward than normal. This natural debris tends to aggregate tuna, and
is generally most abundant in eastern areas during an El Nifio year.

Figure 10 shows the distribution of purse seine effort for all fleets during 1997, a strong El Nifio
year. The contrast in the distribution of purse seine effort during a La Nifia period is provided in
Figure 11. In both figures, larger black circles represent where the largest amount of effort
occurred, and the smaller black circles depict proportionally smaller amounts of effort.

? ENSO events include the full range of variation observed between El Nifio and La Nifia events. El Nifio is
characterized by a large-scale weakening of the tradewinds and warming of the surface layers in the eastern and
central equatorial Pacific. El Nifio events occur irregularly at intervals of 2—7 years, although the average is about
once every 3—4 years. These events typically last 12—18 months, and are accompanied by swings in the Southern
Oscillation, an interannual “see-saw” in tropical sea level pressure between the eastern and western hemispheres.
During EI Nifio, unusually high atmospheric sea level pressures develop in the western tropical Pacific and Indian
Ocean regions, and unusually low sea level pressures develop in the southeastern tropical Pacific. Southern
Oscillation tendencies for unusually low pressures west of the dateline and high pressures east of the dateline have
also been linked to periods of anomalously cold equatorial Pacific sea surface temperatures sometimes referred to as
La Nifia (NOAA, 2004)
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Figure 10. Distribution of Purse Seine Effort (All Fleets) in 1997, a Strong EI Nifio Year. Source: SPC
(2002a).
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Figure 11. Distribution of Purse Seine Effort (All Fleets) in 2000, a La Nifia Year. Source: SPC (2002a)

The WCPO experienced a “transitional” (or normal) period during 2001, for which purse seine
effort is depicted in Figure 12. Fishing activity thus occurred more to the east during 2001 and
2002 than in 2000. In early 2003, the El Nifio began to wane, and fishing effort once again
moved to the west.
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Figure 12. Distribution of Purse Seine Effort (All Fleets) in 2001, a Transitional Year. Source: SPC (2002a)
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ENSO impacts on the U.S. purse seine fishery are still the subject of much study and are not
completely understood. The relative strength of an ENSO event, coupled with other factors, such
as a fleet’s (other than the U.S.) ability to obtain fishery access to the EEZs of countries in the
eastern portion of the WCPO, have an impact on the distribution of effort. Catch by purse seiners
in some areas, notably the Bismarck Sea region of PNG, do not seem to be as greatly affected by
ENSO events as compared to high seas regions that are large distances from large land masses in
the WCPO.

4 Action Area

The Action Area is the area of the WCPO in which the Treaty-governed U.S. purse seine fishery
operates. The Action Area for this consultation is the Treaty Area. Some portions of the Treaty
Area are off-limits to fishing and in practice most fishing effort is concentrated in a fairly narrow
latitudinal band of the tropics.

The Treaty Area includes the world’s most productive tuna fishing area, from Palau eastward to
the Line Islands of Kiribati. This area, which is defined in Article 1 of the Treaty, is depicted in
Figure 1. Based on the historic fishing distribution of the U.S. purse seine fleet operating in the
WCPO, the Action Area is the extent of the Treaty Area between approximately 15°N to 15°S
and 125°E to 140°W (Figure 1).

5 Approach to the Assessment

NMEFS approaches its section 7 analyses through a series of steps. The first step identifies those
aspects of proposed actions that are likely to have direct and indirect effect on the physical,
chemical, and biotic environment of an action area. As part of this step, we identify the spatial
extent of these direct and indirect effects, including changes in that spatial extent over time. The
results of this step represent the action area for the consultation. The second step of our analyses
identifies the listed resources that are likely to co-occur with these effects in space and time and
the nature of that co-occurrence (these represent our exposure analyses). In this step of our
analyses, we try to identify the number, age (or life stage), and gender of the individuals that are
likely to be exposed to an Action’s effects and the populations or subpopulations those
individuals represent. Once we identify which listed resources are likely to be exposed to an
action’s effects and the nature of that exposure, we examine the scientific and commercial data
available to determine whether and how those listed resources are likely to respond given their
exposure (these represent our response analyses).

The final steps of our analyses require establishing the risks those responses pose to listed
resources (risk analyses). 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. The continued existence of listed species depends on the fate of the
populations that comprise them. 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
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identifying the probable risks actions pose to listed individual that are likely to be exposed to an
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, and lifetime reproductive success. In
particular, we examine the scientific and commercial data available to determine if an
individual’s probable responses to an Action’s effects on the environment (which we identify
during our response analyses) are likely to have consequences for the individual’s fitness.

When individual, listed 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 individual’s represent
(see Stearns, 1992). 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. On the other hand, when listed
animals exposed to an Action’s effects are not expected to experience reductions in fitness, we
would not expect the Action to have adverse consequences on the viability of the populations
those individuals represent or the species those populations comprise (for example, see
Anderson, 2000; Mills and Beatty, 1979; Stearns, 1992). If we conclude that listed animals are
not likely to experience reductions in their fitness, we would conclude our assessment.

If, however, we conclude that listed 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 individual’s 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 Species Status and Trends 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 Species Status and Trends section of this
opinion) as our point of reference.

6 Species Status and Trends

NMEFS has determined that the actions considered in this biological opinion may affect the
following species provided protection under the ESA of 1973 (16 U.S.C. 1531 et seq.; ESA):

Blue whale Balaenoptera musculus Endangered
Fin whale Balaenoptera physalus Endangered
Humpback whale Megaptera novaeangliae Endangered
Sei whale Balaenoptera borealis Endangered
Sperm whale Physeter macrocephalus Endangered
Green turtle Chelonia mydas Threatened and Endangered
Hawksbill turtle Eretmochelys imbricata Endangered
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Leatherback turtle Dermochelys coriacea Endangered
Loggerhead turtle Caretta caretta Threatened
Olive ridley turtle Lepidochelys olivacea Threatened and Endangered

Critical habitat has not been designated or proposed for any of the listed species likely to be
affected by the WCPO purse seine fishery nor does critical habitat for any other species occur
within the action area. No effects to designated critical habitat are anticipated by the proposed
action. Therefore, critical habitat will not be considered further in this opinion.

In this section of the Opinion, we describe the status and trend of each species. We use the status
and trend as a baseline to determine the resiliency of each population to additive effects likely to
occur as a result of the proposed action. Summaries of the global status and trends of each
species are presented to provide a foundation for the analysis.

6.1 Blue Whales

6.1.1 Species Description and Distribution

Blue whales are found in tropical to polar waters worldwide, and along the coastal shelves of
North America and South America (Rice, 1974; Donovan, 1984; Clarke, 1980) in the Pacific
Ocean. The International Whaling Commission’s (IWC) Scientific Committee has formally
recognized one blue whale population in the North Pacific (Donovan, 1991). However, there is
mounting evidence that more than one population exists within this ocean basin (Gilpatrick et al.,
1997; Barlow et al., 1994; Mizroch et al., 1984a; Ohsumi and Wada, 1974). One such tentative
population designation is for concentrations of blue whales found during winter off Baja
California and in the Gulf of California. Photo-identification studies have shown that individuals
from these southern concentrations travel in the summer and fall to waters off California (Sears
et al., 1987; Barlow et al., 1997; Calambokidis et al., 1990). Preliminary studies of these
California/Mexico whales, based on length data from whaling records and aerial
photogrammetry, have shown that they are morphologically distinct from blue whales of the
Western and Central North Pacific (Gilpatrick et al., 1997).

Under the MMPA, NMFS recognizes two blue whale “stocks” or populations in U.S. waters of
the North Pacific: an eastern North Pacific population (California/Oregon/Washington) which
feeds primarily off California, and a Western North Pacific stock which includes whales found
around the Hawaiian Islands during winter. The eastern North Pacific stock feeds in California
waters in summer/fall (from June - November) and migrates south to productive areas off
Mexico (Calambokidis et al., 1990) and as far south as the Costa Rica Dome (10° N) (Mate et al.,
1999; Calambokidis, pers. comm.) in winter/spring. Blue whales are occasionally seen or heard
off Oregon (McDonald et al., 1994; Stafford et al., 1998; VonSaunder and Barlow, 1999), but
sightings there are rare. Reilly and Thayer (1990) speculate that blue whales found near the
Costa Rica Dome from June - November are likely to be part of a southern hemisphere
population or an isolated resident population. However, based on acoustic call similarities,
Stafford et al. (1999) linked these animals to the population that feeds off California at the same
time of year. Rice (1974) hypothesized that blue whales from Baja California migrated far
offshore to feed in the eastern Aleutians or Gulf of Alaska and returned to feed in California
waters. However, he has more recently concluded that the California population is separate from
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the Gulf of Alaska population (Rice 1992). Recently, blue whale feeding aggregations have not
been found in Alaska despite several surveys (Leatherwood et al., 1982; Stewart et al., 1987;
Forney and Brownell, 1996).

Blue whales belonging to the Western Pacific stock appear to feed in summer southwest of
Kamchatka, south of the Aleutians, and in the Gulf of Alaska (Stafford, 2003; Watkins et al.,
2000), and in winter they migrate to lower latitudes in the western Pacific and less frequently in
the central Pacific, including Hawaii (Stafford et al., 2001). The only published sighting record
of blue whales near Hawaii is that of Berzin and Rovnin (1966). Two sightings have been made
by observers on Hawaii-based longline vessels (NMFS/PIR, unpublished data). Additional
evidence that blue whales occur in this area comes from acoustic recordings made off O ahu and
Midway Islands (Northrop et al., 1971; Thompson and Friedl, 1982), which included at least
some within the U.S. EEZ. The recordings made off Hawaii showed bimodal peaks throughout
the year (Stafford et al., 2001) with western Pacific call types heard during winter and eastern
Pacific calls heard during summer.

The distribution of blue whales has been linked to their nutritional requirements. Reilly and
Thayer (1990) and Palacios (1999) reported on blue whales associated with a plume of cool
upwelling waters west and southwest of the Galapagos Islands during the austral winter and
spring months. Palacios (1999) concluded that these whales feed on surface swarms of
euphausiids and concluded that these whales may form a distinct feeding aggregation. Migration
patterns are assumed for blue whales from known summer feeding areas in high latitudes to
unknown, speculative winter breeding grounds (Perry et al., 1999).

6.1.2 Life History

Blue whale reproductive activities occur primarily in winter (Yochem and Leatherwood, 1985).
Gestation takes 10-12 months, followed by a nursing period that continues for about 6-7 months.
They reach sexual maturity at about five years of age (Yochem and Leatherwood, 1985). The age
distribution of blue whales is unknown and limited information exists on natural sources of
mortality (such as disease) and mortality rates. Killer whales are known to attack blue whales,
but the rate of these attacks or their effect on blue whale populations is unknown.

Important foraging areas include the edges of continental shelves and ice edges in polar regions
(Yochem and Leatherwood, 1985; Reilly and Thayer, 1990). Data indicate that some summer
feeding takes place at low latitudes in upwelling-modified waters (Reilly and Thayer, 1990), and
that some whales remain year-round at either low or high latitudes (Yochem and Leatherwood,
1985; Clark and Charif, 1998). The species Thysanoéssa inermis, Thysanoéssa longipes,
Thysanoéssa raschii, and Nematoscelis megalops have been listed as prey of blue whales in the
North Pacific (Kawamura, 1980; Yochem and Leatherwood, 1985).

6.1.3 Listing Status

The blue whale is listed as Endangered under the U.S. ESA and by the World Conservation
Union (IUCN), and it is listed by Convention on International Trade in Endangered Species
(CITES) as an Appendix I species. Blue whales are automatically protected under the Marine
Mammal Protection Act of 1972 (MMPA). Three subspecies of blue whale are generally
recognized. B. musculus musculus is found in the Northern Hemisphere; B. musculus intermedia
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(the true blue whale) is an Antarctic species; and B. musculus brevicauda (the pygmy blue
whale) inhabits the sub-Antarctic zone of the southern Indian Ocean and the southwestern
Pacific Ocean (Perry et al., 1999; Sears, 2002). The IWC classified all blue whale stocks as
“Protected Stocks”, recognizing that these stocks are 10% or more below their maximum
sustainable yield levels.

6.1.4 Population Status and Trends

The global population of blue whales has been estimated to range from 11,200 to 13,000 animals
(Maser et al., 1981; U. S. Department of Commerce, 1983) which is a fraction of pre-whaling
population estimates of 200,000 animals. Uncertainty surrounds estimates of blue whale
abundance in the North Pacific Ocean. Barlow (1994b) estimated the North Pacific population of
blue whales between 1,400 and 1,900. Wade and Gerrodette (1993) and Barlow et al. (1997)
estimated there were a minimum of 3,300 blue whales in the North Pacific Ocean in the 1990s.

From ship line-transect surveys, Wade and Gerrodette (1993) estimated 1,400 blue whales for
the eastern tropical Pacific. A weighted average estimate of 1,744 blue whales is available for
California, Oregon, and Washington, based on both shipboard line-transect surveys in 1996 and
2002 (Barlow, 2003) and photographic mark-recapture estimates (Calambokidis et al., 2003).
Barlow (2003) estimated 1,736 (CV = 0.23) blue whales off California, Oregon, and Washington
based on ship line-transect surveys in 1996 and 2002. Calambokidis et al. (2003) used
photographic mark-recapture and estimated population sizes of 1,567 (CV = 0.32) based on
2000-2002 photographs of left sides and 1,953 (CV = 0.33) based on right sides. The average of
the mark-recapture estimates of 1,760 (CV = 0.32) is very close to the line-transect estimate. The
best estimate of blue whale abundance is the average of the line-transect and mark-recapture
estimates, weighted by the inverse of their variances, or 1,744 (0.28).

No data are available to estimate population size for any other North Pacific blue whale
population, including the putative Central stock that apparently summered along the Aleutians
and wintered north of Hawai'i. No blue whale sightings were made during a summer 1994
shipboard survey south of the Aleutian Islands (Forney and Brownell, 1996), during 12 aerial
surveys conducted between 1993-98 within approximately 25 nmi of the main Hawaiian Islands
(Mobley et al., 2000), or during a summer/fall 2002 shipboard surveys of the entire Hawaiian
Islands EEZ (Barlow, 2003). Therefore, no estimate of abundance is available for the Western
Pacific blue whale stock. No data are available on current population trend. Potential biological
removal (PBR), defined by the MMPA as the maximum number of animals, not including
natural mortalities, that may be removed from a marine mammal stock while allowing that stock
to reach or maintain its optimum sustainable population, cannot be calculated for this stock at
this time.

There is some indication that blue whales have increased in abundance in California coastal
waters between 1979-80 and 1991 (regression p<0.05, Barlow, 1994) and between 1991 and
1996 (not significant, Barlow, 1997). Although this may be due to an increase in the stock as a
whole, it could also be the result of an increased use of California as a feeding area. The size of
the apparent increase abundance seen by Barlow (1994) is too large to be accounted for by
population growth alone. Also, Larkman and Veit (1998) did not detect any increase along
consistently surveyed tracklines in the Southern California Bight from 1987 - 1995.

27



Biological Opinion on the U.S. WCPO Purse Seine Fishery, November 1, 2006

Although the population in the North Pacific is expected to have grown since being given
protected status in 1966, the possibility of continued unauthorized takes after blue whales were
protected (Yablokov, 1994) and the existence of incidental ship strikes and gillnet mortality
makes this uncertain. The PBR level for this Eastern North Pacific stock is calculated as the
minimum population size (1,384) times one half the default maximum net growth rate for
cetaceans (2 of 4%) times a Fr of 0.1 (for an endangered species which has a minimum
abundance less than 1,500), resulting in a PBR of 2.8. Because this stock spends approximately
half its time outside the U.S. EEZ, the PBR allocation for U.S. waters is half this total or 1.4
whales per year.

6.1.5 Impacts of Human Activity on Blue Whales

6.1.5.1 Whaling

The reported take of North Pacific blue whales by commercial whalers totaled 9,500 between
1910 and 1965 (Ohsumi and Wada, 1974). Approximately 2,000 were taken off the west coast of
North America between 1919 and 1929 (Tennessen and Johnsen, 1982). Partially overlapping
with this is Rice's (1992) report of at least 1,378 taken by factory ships off California and Baja
California between 1913 and 1937. Shore-based whaling stations in central California took 3
blue whales between 1919 and 1926 (Clapham et al., 1997) and 48 blue whales between 1958
and 1965 (Rice, 1974). Between 1947 and 1987, reported takes of blue whales in the North
Pacific were approximately 2,400. Blue whales in the North Pacific were given protected status
by the IWC in 1966.

Evidence of a population decline can be seen in the catch data from Japan. In 1912, 236 blue
whales were caught, 58 whales in 1913, 123 whales in 1914, and from 1915 to 1965, the catch
numbers declined continuously (Mizroch et al., 1984a). During the late 1950s and early 1960s,
Japan caught 70 blue whales per year off the Aleutian Islands. The IWC banned commercial
whaling in the North Pacific in 1966, and there have been no reported blue whale takes since
then. Nevertheless, Soviet whaling probably continued after the ban so Soviet catch reports
under-represent the number of blue whales killed by whalers (as cited in Forney and Brownell,
1996). Surveys conducted in these former whaling areas in the 1980s and 1990s failed to find
any blue whales (Forney and Brownell, 1996).

6.1.5.2 Fisheries

There are no reports of fisheries-related mortality or serious injury in any of the blue whale
populations (Perry et al., 1999). Blue whale interaction with fisheries may go undetected because
the whales are not observed after they swim away with a portion of the net. However, fishers
report that large blue and fin whales usually swim through their nets without entangling and with
very little damage to the net (Barlow et al., 1997). Gillnets appear to capture marine mammals
wherever they are used, and float lines from lobster traps and longlines can be expected to
occasionally entangle whales (Perrin et al., 1994). Large whales have been entangled in longline
gear off the Hawaiian Islands (Nitta and Henderson, 1993; Forney, 2004), but no interactions
with blue whales were observed in the Hawai'i-based longline fishery between 1994 and 2002,
with approximately 4-25% of all effort observed (Forney, 2004).
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6.1.5.3 Ship Strikes

Ship strikes were implicated in the deaths of blue whales in 1980, 1986, 1987, 1993, and 2002 (J.
Cordaro, Southwest Region, NMFS and J. Heyning, pers. comm.). During 1998-2002, there were
an additional five injuries and two mortalities of unidentified large whales attributed to ship
strikes. In addition, several photo-identified blue whales from California waters were observed
with large scars on their dorsal areas that may have been caused by ship strikes. Several blue
whales have been photographed in California with large gashes in their dorsal surface that appear
to be from ship strikes (J. Calambokidis, personal communication). 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. The average number of blue whale mortalities in
California attributed to ship strikes was 0.2 per year for 1998-2002. It is estimated that between
9-25% of the whales in the Gulf of St. Lawrence have injuries or scars attributed to contact with
ships. The St. Lawrence Seaway has heavy ship traffic during the time of year when blue whales
are relatively abundant there.

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 et al., 1987). The number of blue
whales struck and killed by ships is unknown because the whales do not always strand, or
because examinations of blue whales that have stranded were not identified with traumas that
could have been caused by ship collisions.

6.1.5.4 Noise

Blue whales do not appear to be disturbed by noise. When noise pulses from air guns were
produced off Oregon, blue whales continued vocalizing at the same rate as before the pulses,
suggesting that at least their vocalization behavior was undisturbed by the noise (McDonald et
al., 1995). In the presence of vessels approaching and the noise from vessel traffic, some blue
whales are observed to react slower and with less obvious avoidance measures when they are
feeding (Richardson et al., 1995). In the summer months, blue whales’ reactions to commercial
vessel traffic were more evident, especially when erratic approaches or sudden speed changes
were made by the vessels (Edds and MacFarlane, 1987).

6.1.6 Distribution of Blue Whales in the Action Area

Blue whales are described with a worldwide distribution from the equator to the poles by the
IWC. IWC International Decade of Cetacean Research (IDCR) surveys from the Southern
Hemisphere indicated more than 500 blue whales, and the IWC lists the population of blue
whales in the Southern Hemisphere from the years 1980-2000 to be 400-1,400 (CV = 0.4). There
are six IWC stock areas for the Southern Hemisphere blue whales, consistent with the species’
feeding locations (Donovan, 1991). There is evidence that individual blue whales reside in lower
latitudes year-round (Perry et al., 1999). However, the location of these areas and wintering
grounds remain speculative and unconfirmed.

Estimates of the Southern Hemisphere population range from 5,000-6,000 (Y ochem and

Leatherwood, 1985) with an average rate of increase of 4-5% per year. Young (2000) stated that
blue whales are among the 12 cetacean species common in the Western Central Pacific and
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southwestern Pacific Ocean. However, imprecise data did not allow for estimates of abundance,
and there was no evidence that the blue whale numbers were increasing. Blue whales in the
Southern Hemisphere generally reside south of 60°S and congregate near ice packs in the
Antarctic (Branch et al., 2004). In this region, the population was estimated to include 460 blue
whales, and this number was extrapolated to the region south of 30°S to include 610 blue whales
(Butterworth et al., 1995).

The most recent study to detect whether Antarctic blue whales have increased since whaling
included Bayesian models to fit data collected from three, long-term sightings studies from 1968
—2001 (Branch et al., 2004). The plausible rates of increases were also obtained from blue whale
biology, meta-analyses of other blue whale populations and formerly depleted populations of
other baleen whale species. The results concluded that Antarctic blue whales have been
increasing since the prohibition of illegal whaling at a rate of increase of 7.3% per annum,
bringing the total population increase to 0.7% of their original abundance by 1996. There are no
specific data on the occurrence of blue whales as far north as the proposed action area and their
population estimates are unknown.

Reilly and Thayer (1990) argued that the whales seen along the equator are probably part of the
southeast Pacific population which occupies the coastal shelf of South America and the
Antarctic. The NOAA ship Oscar Elton Sette engaged as support for a Pacific Islands Fisheries
Science Center (PIFSC), NMFS/NOAA, project from March, 5-28, 2006, for a total of 23 sea
days conducting cetacean surveys in the waters of American Samoa, the central equatorial
Pacific, Johnston Atoll, and surrounding areas. This survey did not include sightings of blue
whales. Therefore, it seems that the best scientific data available include conflicting reports, and
without unequivocal evidence that blue whales are not in the action area, it is reasonable to
assume that blue whales may occur in the action area.

6.2 Fin Whales

6.2.1 Species Description and Distribution

Fin whales are widely distributed in the world’s oceans. In the northern hemisphere, most
migrate seasonally from Arctic feeding areas in summer to low latitude breeding and calving
areas in winter. The population structure of fin whales remains unknown. The IWC recognized
two management stocks in the North Pacific, seven stock areas in the North Atlantic, and six
stock areas in the Southern Hemisphere, although the data in this region are insufficient (Perry et
al., 1999).

NMEFS provisionally recognizes three populations in the Pacific Ocean: (1) Alaska (northeast
Pacific), (2) California/Oregon/Washington, and (3) Hawai'i (Barlow et al., 1997; Hill and
DeMaster, 1998). Fin whales were reported as occurring offshore throughout the North Pacific
from central Baja California to Japan and as far north as the Chukchi Sea (Rice, 1974), occurring
in high densities in the northern Gulf of Alaska and southeastern Bering Sea from May -
October, with some movement through the Aleutian passes into and out of the Bering Sea
(Reeves et al., 1985). Fin whales of the northeast Pacific were observed and taken by Japanese
and Soviet whalers off eastern Kamchatka and Cape Navarin, both north and south of the eastern
Aleutians, and in the northern Bering and southern Chukchi seas (Berzin and Rovnin, 1966;
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Nasu, 1974). In 1999, vessel surveys of the central Bering Sea reported 75 fin whale sightings
(totaling 346 whales) clustered along the outer Bering Sea shelf break, primarily near the 200 m
isobath (Moore et al., 2000). In the Gulf of Alaska, fin whales appear to congregate in the waters
around Kodiak Island and south of Prince William Sound (Calkins, 1986). Recent surveys in the
central-eastern and southeastern Bering Sea in 1999 and 2000 resulted in new information about
the distribution and relative abundance of fin whales in these areas (Moore et al. 2000, 2002).
Fin whale abundance estimates were nearly five times higher in the central-eastern Bering Sea
than in the southeastern Bering Sea (Moore et al. 2002), and most sightings in the central-eastern
Bering Sea occurred in a zone of particularly high productivity along the shelf break (Moore et
al. 2000).

Fin whales have been observed year-round off central and southern California, with peak
numbers in the summer and fall. Peak numbers of fin whales have also been seen during the
summer off Oregon and in summer and fall in the Gulf of Alaska and southeastern Bering Sea
(Perry et al., 1999). Rice (1974) reported that several fin whales tagged from November -
January off southern California were later killed by whalers in May - July off central California,
Oregon, and British Columbia and in the Gulf of Alaska, suggesting possible southern California
wintering areas and summering areas further north. Although fin whale abundance is lower in
winter/spring off California and higher in the Gulf of California, further research and surveys
need to be conducted in order to determine whether fin whales found off southern and central
California migrate to the Gulf of California for the winter (Forney et al., 2000).

Fin whales are considered rare in Hawaiian waters. Balcomb (1987) observed 8-12 fin whales in
a multispecies feeding assemblage on 20 May 1966 approximately 250 miles (mi). south of
Honolulu. Additional sightings were reported north of O'ahu in May 1976 and in the Kaua'i
Channel in February 1979 (Shallenberger, 1981). More recently, a single fin whale was observed
north of Kaua'i in February 1994 (Mobley et al., 1996), and five sightings were made during a
2002 survey of waters within the U.S. EEZ of the Hawaiian Islands (Barlow, 2003). A single
stranding has been reported on Maui (Shallenberger, 1981). Thompson and Friedl (1982)
suggested that fin whales migrate into Hawaiian waters mainly in fall and winter, based on
acoustic recordings off O ahu and Midway Islands. Although the exact positions of the whales
producing the sounds could not be determined, at least some of them were almost certainly
within the U.S. EEZ. More recently, McDonald and Fox (1999) reported an average of 0.027
calling fin whales per 10,000 kilometers (km) (grouped by 8-hour periods) based on passive
acoustic recordings within about 16 km of the north shore of O"ahu.

6.2.2 Life History

Fin whales are the second largest in the Balaenopteridae Family (Perry et al., 1999). With a
maximum length between 20-27 m, fin whales become sexually mature between 6 to 10 years of
age, depending on density-dependent factors (Gambell, 1985b). Reproductive activities for fin
whales occur primarily in the winter. Gestation lasts about 12 months and nursing occurs for 6 to
11 months (Perry et al., 1999). The age distribution of fin whales in the North Pacific is
unknown.

Natural sources and rates of mortality are largely unknown, but Aguilar and Lockyer (1987)
suggest annual natural mortality rates may range from 0.04 to 0.06 (based on studies of northeast
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Atlantic fin whales). The occurrence of the nematode Crassicauda boopis appears to increase the
potential for kidney failure in fin whales and may be preventing some fin whale populations
from recovering from whaling (Lambertsen, 1992, as cited in Perry et al., 1999). Killer whale or
shark attacks may result in serious injury or death in very young and sick whales (Perry et al.,
1999).

6.2.3 Listing Status

In the North Pacific, the IWC began management of commercial whaling for fin whales in 1969.
Fin whales were fully protected from commercial whaling in 1976 (Allen, 1980). In international
waters, the IWC classifies the North Pacific, Nova Scotia, West Norway/Faeroe Islands, and
Southern Hemisphere stocks as Protected Stocks, indicating that these stocks are 10% or more
below their maximum sustainable yield and whaling is prohibited. However, the East
Greenland/Iceland stock is considered not more than 10% below and not more than 20% above
its maximum sustainable yield, and is therefore classified as a Sustainable Management Stock
(Perry et al., 1999). This designation permits whaling for this stock. Fin whales were listed as
endangered under the ESA in 1973, and are automatically protected under the MMPA. Fin
whales are listed as endangered on the [IUCN Red List of Threatened Animals (Baillie and
Groombridge, 1996). Critical habitat has not been designated for fin whales.

6.2.4 Population Status and Trends

Prior to exploitation by whaling vessels, the North Pacific population consisted of an estimated
42,000-45,000 fin whales (Ohsumi and Wada, 1974). In the early 1970s, the entire North Pacific
population had been reduced to between 13,620 and 18,630 fin whales (Ohsumi and Wada,
1974). During the early 1970s, 8,520 - 10,970 fin whales were surveyed in the eastern half of the
North Pacific (Braham, 1991). The current status and trend of the fin whale population in the
North Pacific is largely unknown.

Reliable estimates of current and historical abundance for the entire Northeast Pacific fin whale
stock are currently not available. A survey conducted in August 1994 covering 2,050 nmi of
trackline south of the Aleutian Islands encountered only four fin whale groups (Forney and
Brownell, 1996). However, this survey did not include all of the waters off Alaska where fin
whale sightings have been reported, thus, no population estimate can be made. Aggregations of
fin whales were often sighted in 1999 in areas where the ship’s echosounder identified large
aggregations of zooplankton, euphausids, or fish (Moore et al., 2000). One aggregation of fin
whales which occurred during an off-effort period involved greater than 100 animals and
occurred in an area of dense fish echosign. Results of the surveys in 1999 and 2000 in the
central-eastern Bering Sea and southeastern Bering Sea provided provisional estimates of 3,368
(CV =0.29) and 683 (CV = 0.32), respectively (Moore et al., 2002). These estimates are
considered provisional because they have not been corrected for animals missed on the trackline,
animals submerged when the ship passed, and responsive movement. However, the provisional
estimate for fin whales in each area is expected to be robust as previous studies have shown that
only small correction factors are needed for this species. The Moore et al. (2002) estimate for
1999 is different than that of Moore et al. (2000) because it covers the southeastern

Bering Sea as well as the central-eastern Bering Sea. Additionally, the region covered by Moore
et al. (2000) did not have consistent effort and thus could be inaccurate. This estimate cannot be
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used as an estimate of the entire Northeast Pacific stock of fin whales because it is based on a
survey in only part of the stock’s range.

Dedicated sighting cruises were conducted in coastal waters of western Alaska and the eastern
and central Aleutian Islands in July-August 2001-2003 (Zerbini et al., in review). Over 9,053 km
of tracklines were surveyed in coastal waters (as far as 85 km offshore) between the Kenai
Peninsula (150°W) and Amchitka Pass (178°W). Fin whale sightings (n = 276) were observed
from east of Kodiak Island to Samalga Pass, with high aggregations recorded near the Semidi
Islands. Zerbini et al. (in review) estimated that 1652 (95% CI = 1142-2389) whales occurred in
the area. Under the 1994 reauthorized MMPA, the PBR is defined using the Fr for this stock of
0.1, the recommended value for cetacean stocks which are listed as endangered (Wade and
Angliss, 1997), Thus, the PBR level for this stock is 11.4 (5,703 x 0.02 x 0.1).

There is some indication that fin whales have increased in abundance in California coastal waters
between 1979/80 and 1991 (Barlow, 1994) and between 1991 and 1996 (Barlow, 1997), but
these trends are not significant. Although the population in the North Pacific is expected to have
grown since receiving protected status in 1976, the possible effects of continued unauthorized
take (Yablokov, 1994) and incidental ship strikes and gillnet mortality make this uncertain. The
PBR level for the California/Oregon/Washington stock is calculated as the minimum population
size (2,541) times one half the default maximum net growth rate for cetaceans (72 of 4%) times a
Fr of 0.3 (for an endangered species, with nmin > 1,500 and CV nmin < 0.50), resulting in a
PBR of 15.

As part of the Marine Mammal Research Program of the Acoustic Thermometry of Ocean
Climate (ATOC) study, a total of 12 aerial surveys were conducted within about 25 nmi of the
main Hawaiian Islands in 1993-98 (Mobley et al., 2000). Only one sighting of a single fin whale
was made (Mobley et al., 1996), and no abundance estimate was calculated. Using passive
acoustic detections from a hydrophone north of O*ahu, MacDonald and Fox (1999) estimate an
average density of 0.027 calling fin whales per 1,000 km? within about 16 km from shore.
However, the relationship between the number of whales present and the number of calls
detected is not known, and therefore this acoustic method does not provide an estimate of
absolute abundance for fin whales. A 2002 shipboard line-transect survey of the entire Hawaiian
Islands EEZ resulted in an abundance estimate of 174 (CV = 0.72) fin whales (Barlow, 2003).
This is currently the best available abundance estimate for the Hawaii stock. The PBR level for
this stock is calculated as the minimum population size (101) times one half the default
maximum net growth rate for cetaceans (%2 of 4%) times a Fg of 0.1 (the default value for an
endangered species; Wade and Angliss, 1997), resulting in a PBR of 0.2 fin whales per year.

Based on the available information, it is feasible that the North Pacific population as a whole has
failed to increase significantly over the past 20 years. The only contrary evidence comes from
investigators conducting seabird surveys around the Pribilof Islands in 1975-1978 and 1987-
1989. These investigators observed more fin whales in the second survey and suggested they
were more abundant in the survey area (Baretta and Hunt, 1994). Moore et al. (2000) conducted
surveys for whales in the central Bering Sea in 1999 and tentatively estimated the fin whale
population was about 4,951 animals (95% C.1.: 2,833-8,653).
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6.2.5 Impacts of Human Activity on Fin Whales

6.2.5.1 Whaling

As early as the mid-seventeenth century, the Japanese were capturing fin, blue, and other large
whales using a fairly primitive open-water netting technique (Tennessen and Johnsen, 1982;
Cherfas, 1989). In 1864, explosive harpoons and steam-powered catcher boats were introduced
in Norway, allowing the large-scale exploitation of previously unobtainable whale species. The
North Pacific and Antarctic whaling operations soon added this modern equipment to their
arsenal. Large numbers of fin whales were taken by commercial whalers throughout the North
Pacific from the early 20th century until the 1970s (Tennessen and Johnsen 1982).
Approximately 46,000 fin whales were taken from the North Pacific by commercial whalers
between 1947 and 1987 (C. Allison, IWC, personal communication). Some of the whales taken
may have been from a population or populations that migrate seasonally into the Hawaiian EEZ.

After blue whales were depleted in most areas, the smaller fin whale became the focus of
whaling operations and more than 700,000 fin whales were landed in the twentieth century. The
number of fin whales taken at three whaling stations in Canada from 1965-1971 totaled 3,528
whales (Mitchell, 1974). Reports of non-directed takes of fin whales are fewer over the last two
decades than for other endangered large whales such as right and humpback whales. Between
1914 and 1975, over 26,040 fin whales were harvested throughout the North Pacific (Braham,
1991, as cited in Perry et al., 1999). Catches in the North Pacific and Bering Sea ranged from
1,000-1,500 fin whales annually during the 1950s and 1960s. However, not all Soviet catches
were reported (Yablokov, 1994, as cited in Ferrero et al., 2000).

6.2.5.2 Fisheries

Prior to 1999, there were no observed or reported mortalities of fin whales incidental to
commercial fishing operations within the range of the Northeast Pacific stock. However, in 1999,
one fin whale was killed incidental to the Gulf of Alaska pollock trawl fishery. This single
mortality results in an estimate of three mortalities in 1999, and an average 0.6 (95% CI =0.20 -
1.55) mortalities over the five-year period from 1999-2003 for this stock. Although there have
been a few strandings of Northeast Pacific stock fin whales recorded in recent years (2 and 1 in
1998 and 1999, respectively; (NMFS, unpublished data), none of these have been noted as
having evidence of fishery interactions. Between 1994 and 2002, no interactions with the
Hawaiian stock of fin whales were observed in the Hawaii-based longline fishery, with
approximately 4-25% of all effort observed (Forney 2004).

The offshore drift gillnet fishery is the only fishery that is likely to take fin whales from the
California/Oregon/Washington stock, and one fin whale death has been observed in 1999. After
the 1997 implementation of a Take Reduction Plan, which included skipper education workshops
and required the use of pingers and minimum 6-fathom extenders, overall cetacean entanglement
rates in the drift gillnet fishery dropped considerably (Barlow and Cameron, 2003). Mean annual
takes for this fishery are based on 1997-2001 data. This results in an average estimate of 1.0 fin
whale taken annually. Some gillnet mortality of large whales may go unobserved because whales
swim away with a portion of the net. However, fishermen report that large rorquals (blue and fin
whales) usually swim through nets without entangling and with very little damage to the nets.
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Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja
California, Mexico and may take animals from this population of the
California/Oregon/Washington stock. Quantitative data are available only for the Mexican
swordfish drift gillnet fishery, which uses vessels, gear, and operational procedures similar to
those in the U.S. drift gillnet fishery, although nets may be up to 4.5 km long (Holts and Sosa-
Nishizaki, 1998). The fleet increased from two vessels in 1986 to 31vessels in 1993. The total
number of sets in this fishery in 1992 can be estimated from data provided by these authors to be
approximately 2700, with an observed rate of marine mammal bycatch of 0.13 animals per set
(10 marine mammals in 77 observed sets; Sosa-Nishizaki et al., 1993). This overall mortality rate
is similar to that observed in California driftnet fisheries during 1990-95 (0.14 marine mammals
per set; Julian and Beeson, 1998), but species-specific information is not available for the
Mexican fisheries. Previous efforts to convert the Mexican swordfish driftnet fishery to a
longline fishery have resulted in a mixed-fishery, with 20 vessels alternately using longlines or
driftnets, 23 using driftnets only, 22 using longlines only, and seven with unknown gear type
(Berdegué 2002).

6.2.5.3 Ship Strikes

In 2000, a fin whale was struck by a vessel in Uyak Bay. Assuming this was the only ship strike
which occurred during the five-year period from 1997-2001, the average number of ship strikes
per year is 0.2 in the Northeast Pacific. Ship strikes were implicated in the deaths of one fin
whale in 1997 and 2001 in the California/Oregon/Washington stock (J. Heyning and J. Cordaro,
Southwest Region, NMFS, personal communication). During 1997-2001, there were an
additional four injuries and two mortalities of unidentified large whales attributed to ship strikes
for this region. 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. The
average observed annual mortality due to ship strikes is 0.4 fin whales per year for the period
1997-2001 for this stock (Carretta et al., 2004).

6.2.6 Distribution of Fin Whales in the Action Area

The IWC lists fin whales with a worldwide distribution, including a 1979 population estimate of
85,200 fin whales in the Southern Oceans, and notes that fin whales are less common in tropics.
The NMFS Draft Recovery Plan (1998b) describes fin whales with an anti-tropical distribution.
Young (2000) stated that fin whales are present in the Western Central Pacific, but with no
estimate of abundance or distribution. Other studies list the species in latitudes higher than 20°N
and 20°S, which is outside the action area (Perry et al., 1999; Leatherwood et al., 1982).

The most recent NMFS/PIFSC survey on the NOAA ship Oscar Elton Sette (March 5-28, 2006)
in the waters of American Samoa, the central equatorial Pacific, Johnston Atoll, and surrounding
areas did not include sightings of fin whales. Therefore, it seems that the best scientific data
available include conflicting reports of both the species’ presence and absence. Without
unequivocal evidence that fin whales are not in the action area, it is reasonable to assume that fin
whales would be found in the action area.
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6.3 Humpback whales

6.3.1 Species Description and Distribution

The humpback whale is distributed worldwide in all ocean basins, from equator to subpolar
waters (Perry et al., 1999). In winter, most humpback whales occur in the temperate and tropical
waters of the North and South Hemispheres (from 10°-23°). Humpback whales generally occur
over continental shelves, shelf breaks, and around some oceanic islands (Balcomb and Nichols,
1978; Whitehead, 1987). Humpback whales exhibit seasonal migrations between warmer
temperate and tropical waters in winter and cooler waters of high prey productivity in summer.

Aerial, vessel, and photo-identification surveys and genetic analyses indicate that within the U.S.
EEZ there are at least three relatively separate populations that migrate between their respective
summer/fall feeding areas to winter/spring calving and mating areas (Calambokidis et al., 1997;
Baker et al., 1998) winter/spring populations in coastal Central America and Mexico which
migrate to the coast of California to southern British Columbia in summer/fall (Calambokidis et
al., 1989; Steiger et al., 1991; Calambokidis et al., 1993) - referred to as the
California/Oregon/Washington and Mexico or Eastern North Pacific stock; 2) winter/spring
populations of the Hawaiian Islands which migrate to northern British Columbia/Southeast
Alaska and Prince William Sound west to Unimak Pass (Baker et al., 1990; Perry et al., 1990;
Calambokidis et al., 1997) - referred to as the Central North Pacific stock; and 3) winter/spring
populations of Japan which, based on Discovery Mark information, probably migrate to waters
west of the Kodiak Archipelago (the Bering Sea and Aleutian Islands) in summer/fall (Berzin
and Rovnin, 1966; Nishiwaki, 1966; Darling, 1991) - referred to as the Western North Pacific
stock.

Winter/spring populations of humpback whales also occur in Mexico’s offshore islands. The
migratory destination of those whales is not well known (Calambokidis et al., 1993;
Calambokidis et al., 1997), although some whales from the Revillagigedo Archipelago have been
matched to animals seen west of Kodiak, Alaska (Witteveen et al., 2004). Some recent exchange
between winter/spring areas has been documented (Darling and McSweeney, 1985; Baker et al.,
1986; Darling and Cerchio, 1993), as well as movement between Japan and British Columbia,
and Japan and the Kodiak Archipelago (Darling et al., 1996; Calambokidis et al., 1997).
Calambokidis et al. (2001) concludes that there are at least three subpopulations of humpback
whales on the wintering grounds (Hawai'i, Japan, and Mexico), and possibly as many as six
subpopulations, with subdivisions in Mexico, Japan, and Central America. Currently, there are
insufficient data to apply the Dizon et al. (1992) phylogeographic approach to classify population
structure in humpback whales. Until further information becomes available, three stocks of
humpback whales are recognized within the U.S. EEZ of the North Pacific: one in the Eastern
North Pacific (the California/Oregon/Washington - Mexico stock), one in the Central North
Pacific, and one in the Western North Pacific.

Three feeding areas for the Central North Pacific stock have been studied using photo-
identification techniques: southeastern Alaska, Prince William Sound, and Kodiak Island. There
has been some exchange of individual whales between these locations. Calambokidis et al.
(2001) reports interchange between Kodiak, Prince William Sound, and Southeast Alaska,
although the number of individuals seen in multiple locations is small. Mizroch et al. (2004)
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examined photographs from 1979-1996 and reported that less than 1% of the individual whales
photographed in either Southeast Alaska or Prince William Sound moved between areas. Based
on sightings across all Alaska feeding areas, fewer than 2% of the individuals were seen in more
than one area (Mizroch et al., 2004). Fidelity to feeding areas is maternally directed; that is,
whales return to the feeding areas where their mothers first brought them as calves (Martin et al.,
1984; Baker et al., 1987).

6.3.2 Life History

Humpback whale reproductive activities occur primarily in winter. They become sexually mature
at age four to six. Annual pregnancy rates have been estimated at about 0.40 to 0.42 (NMFS,
unpublished; Nishiwaki, 1959) and female humpback whales are believed to become pregnant
every two to three years. Cows will nurse their calves for up to 12 months. The age distribution
of the humpback whale population is unknown, but the portion of calves in various populations
has been estimated at about 4 to 12% (Chittleborough, 1965; Whitehead, 1982; Bauer, 1986;
Herman et al., 1980; and Clapham and Mayo, 1987). The causes of natural mortality in
humpback whales are generally unknown, but potential sources of mortality include parasites,
disease, predation (killer whales, false killer whales, and sharks), biotoxins, and ice entrapment.

6.3.3 Listing Status

The IWC first protected humpback whales in the North Pacific in 1965. Humpback whales were
listed as endangered under the ESA in 1973, and are automatically protected under the MMPA of
1972. They are also protected by CITES as an Appendix I species and are listed as Vulnerable by
the [UCN (2003) and the MMPA. Critical habitat has not been designated for the species.

6.3.4 Population Status and Trends

Based on whaling statistics, the pre-1905 population of humpback whales in the North Pacific
was estimated to be 15,000 (Rice, 1978), but this population was reduced by whaling to
approximately 1,200 by 1966 (Johnson and Wolman, 1984). The North Pacific total now almost
certainly exceeds 6,000 humpback whales (Calambokidis et al., 1997). The current abundance
estimate of humpback whales in the North Pacific is based on data collected by nine independent
research groups that conducted photo-identification studies of humpback whales in the three
wintering areas (Mexico, Hawai'i, and Japan). Using Darroch’s (1961) method, which uses only
data from wintering areas, and averaging the 1991-92, 1992-93, and 1991-93 winter release-
recovery information results in an abundance estimate of 4,005 (CV = 0.095) for the entire
Central North Pacific humpback whale stock (Calambokidis et al., 1997).

6.3.4.1 Eastern North Pacific Stock

Estimates of the abundance of the Eastern Pacific stock of humpback whales were made by
aerial survey (Dohl, 1983; Forney et al., 1995) and ship surveys (Barlow, 1995). More recent
estimates are available from ship surveys and mark-recapture studies. Barlow (2003) estimated
1,314 (CV = 0.30) humpbacks in California, Oregon, and Washington waters based on
summer/fall ship line-transect surveys in 1996 and 2001. Calambokidis et al. (2004) estimated
humpback whale abundance in these feeding areas from 1991-2003 using Petersen mark-
recapture estimates based on photo-identification collections in adjacent pairs of years. These
data show a general upward trend in abundance followed by a large (but not statistically
significant) drop in the 1999/2000 and 2000/2001 estimates. The 2002/2003 population estimate
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(1,391, CV = 0.22) is higher than any previous estimates and may indicate that the apparent
decline in the previous two estimates exaggerates any real decline that might have occurred
(Calambokidis et al., 2003) or that a real decline was followed by an influx of new whales from
another area (Calambokidis et al., 2004). This latter view is substantiated by the greater fraction
of new whales seen for the first time in 2003 (Calambokidis et al., 2004).

Ship surveys provide some indication that humpback whales increased in abundance in
California coastal waters between 1979/80 and 1991 (Barlow, 1994) and between 1991 and 1996
(Barlow, 1997). However population estimates have declined between 1996 and 2001 (Barlow,
2003). Mark-recapture population estimates increased steadily from1988/90 to 1997/98 at about
8% per year (Calambokidis et al., 1999). The apparent dip in the 1999/2000 and 2000/2001
estimates may indicate that population growth is slowing, but the subsequent increases in
2001/2002 and 2002/2003 casts some doubt on this explanation. Population estimates for the
entire North Pacific have also increased substantially from 1,200 in 1966 to 6,000-8,000 circa
1992. Although these estimates are based on different methods and the earlier estimate is
extremely uncertain, the growth rate implied by these estimates (6-7%) is consistent with the
recently observed growth rate of the Eastern North Pacific stock.

The PBR level for this stock is calculated as the minimum population size (1,158) times one half
the estimated population growth rate for this stock of humpback whales (2 of 8%) times a Fr of
0.1 (for an endangered species with a total population size of less than 1,500), resulting in a PBR
of 4.6. Because this stock spends approximately half its time outside the U.S. EEZ, the PBR
allocation for U.S. waters is 2.3 whales per year.

6.3.4.2 Western North Pacific Stock

Available information about feeding areas in U.S. waters for the Western stock of humpback
whales indicates that there is considerable overlap between the Western North Pacific and
Central North Pacific stocks in the Gulf of Alaska between Kodiak Island and the Shumagin
Islands. Over three years, Waite et al. (1999) collected photographs of 127 individuals located
near Kodiak Island, 22 individuals located near the Shumagin Islands, 8 individuals located
offshore to the southeast of the Shumagin Islands, and 7 individuals located near Akutan Island
in the eastern Aleutian Islands. Only seven of these individuals have been documented in Prince
William Sound or Southeast Alaska. Witteveen (2004) conducted a photo-identification study in
Marmot and Chiniak Bays (on the northeast side of Kodiak Island), documented 103 individual
animals, and estimated that the number of humpback whales in that area totaled 157 (95% CI:
114, 241). Witteveen et al. (2004) report matches between whales photographed at the Shumagin
Islands between 1999 and 2002 and whales photographed in Hawai'i, offshore Mexico Islands,
coastal Mexico waters, and Japan. In addition, individuals identified off Japan have been
resighted in the Eastern North Pacific (Darling et al., 1996; Calambokidis et al., 1997).

New information from a variety of sources indicates that humpback whales from the Western
and Central North Pacific stocks mix on summer feeding grounds in the central Gulf of Alaska
and perhaps the Bering Sea. A major research effort was initiated in 2002 in order to better
delineate stock structure of humpback whales in the North Pacific using a variety of techniques,
and it is expected that this effort will assist in resolving stock structure within a few years. The
Fr for this stock is 0.1, the value for cetacean stocks listed as endangered under the Endangered
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Species Act (Wade and Angliss, 1997). Thus, for the Western North Pacific stock of humpback
whale, PBR = 1.3 animals.

6.3.4.3 Central North Pacific Stock

Different studies have used different approaches to estimate the abundance of animals in
Southeast Alaska. Baker et al. (1992) estimated an abundance of 547 (95% CI: 504-590) using
data collected from 1979-1986. Straley (1994) recalculated the estimate using a different
analytical approach (Jolly-Seber open model for capture-recapture data) and obtained a mean
population estimate of 393 animals (95% CI: 331-455) using the same 1979-1986 data set. Using
data from 1986-1992 and the Jolly-Seber approach, Straley et al. (1995) estimated that the annual
abundance of humpback whales in southeastern Alaska was 404 animals (95% CI:350-458).
Straley et al. (2002) examined data for the northern portion of Southeast Alaska from 1994-2000
and provided an updated abundance estimate of 961 (95% CI: 657-1,076). The sum of the
available estimates for the known feeding areas is 2,036 (149 in Prince William Sound, 651 in
Kodiak, 961 in Southeast, and 275 in British Columbia), which is well below the Calambokidis
et al. (1997) estimate of 4,005 based on data collected from 1991-1993. However, the estimate
for Southeast Alaska is known to be a minimum estimate because there are few to no photo-
identification effort in the lower half of Southeast Alaska (south of Frederick Sound). In
addition, many humpback whales feed seasonally near the Shumagin Islands, where photo-
identification studies have only recently been initiated, and humpbacks are seen pelagically in
the Gulf of Alaska. Also, Moore et al. (2002) have documented humpback whales in the Bering
Sea, and it is not known whether these animals belong to the Central or Western North Pacific
humpback whale stock.

Mobley et al. (2001) conducted aerial surveys throughout the main Hawaiian Islands during
1993, 1995, 1998, and 2000. Abundance estimates resulting from these surveys was 2,754 (95%
CI 2,044-3,468), 3,776 (95% CI: 2,925-4627), 4,358 (95% CI: 3,261-5,454), and 4,491 (95% CI
3,146-5,836). These estimates, which are based on line transect methods, are slightly more
conservative than the estimates determined using mark-recapture techniques, perhaps due to
computational problems associated with the assumption of a heterogeneous sighting probability
across different regions of Hawai'i. Mobley et al. (2001) estimated an annual increase of 7% for
1993-2000 using data from aerial surveys that were conducted in a consistent manner for several
years across the main Hawaiian Islands and were developed specifically to estimate a trend for
the Central stock.

The estimated number of animals in the Southeast Alaska portion of this stock has increased. The
2000 estimate of 961 (Straley et al., 2002) is substantially higher than estimates from the early
and mid-1980s. A trend for the Southeast Alaska portion of this stock cannot be estimated from
the data, however, because of differences in methods and areas covered. Mobley et al. (2001)
conducted annual surveys of the humpback whale breeding grounds in Hawai'i and estimated a
rate of increase of 7% for the period 1993-2000. Furthermore, it is clear that the abundance has
increased in Southeast Alaska in recent years. The best available estimate of current rate of
increase is 7%, and while it may or may not be the same as the stock’s maximum net
productivity rate, it seems reasonable to use 7% as a conservative estimate of the maximum net
productivity rate.
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Comparison of the estimate for the entire stock provided by Calambokidis et al. (1997) with the
1981 estimate of 1,407 (95% CI: 1,113-1,701) from Baker and Herman (1987) suggests that the
stock increased in abundance between the early 1980s and early 1990s. However, the robustness
of the Baker and Herman (1987) estimate is questionable due to the small sample size and
opportunistic nature of the survey. Mizroch et al. (2004) calculate an annual population rate of
increase of 10%. This is within the range of 8.8-14.4% reported by Best (1993) for humpback
whales off South Africa, and is identical to the 10% value reported by Bannister and Hedley
(2001) for humpback whales off western Australia.

The Fr for the Central North Pacific stock is 0.1, the recommended value for cetacean stocks
listed as endangered under the ESA (Wade and Angliss, 1997). The default value of 0.04 for the
maximum net productivity rate will be replaced by 0.07, which is the best estimate of the current
rate of increase and is considered a conservative estimate of the maximum net productivity rate.
Thus, for the entire Central North Pacific stock of humpback whale, PBR = 12.9 animals (3,698
+0.035 + 0.1). The PBR level for the Southeast Alaska portion of this stock, PBR = 3.0 animals
(868 +0.035 + 0.1), and the PBR level for the northern portion of the stock is 9.9 animals (12.9 —
3.0).

6.3.5 Habitat Concerns

The Hawaiian Islands Humpback Whale National Marine Sanctuary (HIHWNMS) protects the
winter breeding, calving and nursing range of the largest Pacific population of the endangered
humpback whale. Congress designated the HIHWNMS on November 4, 1992. The Hawaiian
Islands National Marine Sanctuary Act designated the Sanctuary for the primary purpose of
protecting humpback whales and their habitat within the Hawaiian Islands marine environment.
The humpback whale habitat has been defined for purposes of Sanctuary management, as: “those
areas in the waters around Hawai‘i that provide space for individual and population growth and
normal behavior of humpback whales, and include sites used for reproductive activities,
including breeding, calving and nursing.” It is the only National Marine Sanctuary dedicated to
whales and their habitat.

The Sanctuary works collaboratively to conserve, enhance and protect humpback whales and
their habitat by promoting and coordinating research, enhance public awareness, and fostering
traditional uses by Native Hawaiians. The sanctuary is jointly managed by the sanctuary
manager, the state of Hawai'i co-manager, and other field staff via a cooperative Federal-state
partnership. The Sanctuary is actually a series of five noncontiguous marine protected areas
distributed across the main Hawaiian Islands. The total area of the Sanctuary is 1,370 square
miles. Encompassing about half of the total Sanctuary area, the largest contiguous portion of the
Sanctuary is delineated around Maui, Lana'i, and Moloka'i. The four smaller portions are located
off the north shore of Kaua‘i, off Hawai‘i’s Kona coast, and off the north and southeast coasts of
O‘ahu.

6.3.6 Impacts of Human Activity on Humpback Whales

6.3.6.1 Whaling

From 1900 - 1965, nearly 30,000 whales were taken in modern whaling operations of the Pacific
Ocean. Prior to that, an unknown number of humpback whales were taken (Perry et al., 1999). In
1965, the IWC banned commercial hunting of humpback whales in the Pacific Ocean. The
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reported take of North Pacific humpback whales by commercial whalers totaled approximately
7,700 between 1947 and 1987 (C. Allison, IWC unpubl. data). In addition, approximately 7,300
were taken along the west coast of North America from 1919-1929 (Tonnessen and Johnsen,
1982). From1910-1965 total catch from the California-Washington stock includes at least 2,000
whales taken in Oregon and Washington, 3,400 taken in California, and 2,800 taken in Baja
California (Rice, 1978). Shore-based whaling apparently depleted the humpback whale stock off
California twice: once prior to 1925 (Clapham et al., 1997) and again between 1956 and 1965
(Rice, 1974). There has been a prohibition on taking humpback whales since 1966.

6.3.6.2 Fisheries

Eastern North Pacific Stock

After the 1997 implementation of a Take Reduction Plan, which included skipper education
workshops and required the use of pingers and minimum six-fathom extenders, overall cetacean
entanglement rates in the drift gillnet fishery dropped considerably (Barlow and Cameron, 2003).
Some gillnet mortality of large whales may go unobserved because whales swim away with a
portion of the net. The deaths of two humpback whales that stranded in the Southern California
Bight have been attributed to entanglement in fishing gear (Heyning and Lewis, 1990), and a
humpback whale was observed off Ventura, CA in 1993 with a 20 foot (ft) section of netting
wrapped around and trailing behind. During the period 1999-2003, a humpback cow-calf pair
was seen entangled in a net off Big Sur, California (1999) and another lone humpback was seen
entangled in line and fishing buoys off Grover City (2000), but the fate of these animals is not
known (J. Cordero, NMFS unpubl. data). One humpback whale was entangled and released alive
in the swordfish/thresher shark drift gillnet fishery in November of 1999.

Other unobserved fisheries may also result in injuries or deaths of humpback whales. In 2001, a
humpback whale with “pot gear” wrapped around its flukes was seen free-swimming eight miles
offshore of Point Bonita, California (NMFS, Southwest Region, unpublished data). In 2003,
there were five separate reports of humpback whales entangled in crab pot and/or polypropylene
lines (J. Cordero, NMFS, unpubl. data). In March 2003, an adult female with a calf was seen off
Monterey with crab pot line wrapped around its flukes. An adult humpback was seen in May
2003 in the Santa Barbara Channel with 100 feet of yellow polypropylene line wrapped around it
pectoral fins and caudal peduncle. Another adult female with a calf was seen in August 2003
west of the Farallon Islands with crab pot line with floats wrapped around its caudal peduncle
and fluke lobe; the adult was reported to be ‘diving awkwardly’. In November 2003, there were
two reports within four days near Crescent City and south of Humboldt Bay of single humpback
whales with crab pot line wrapped around their ‘torso’. These two reports may represent the
same whale. The final status of all these whales is unknown.

Drift gillnet fisheries for swordfish and sharks exist along the entire Pacific coast of Baja
California, Mexico and may take animals from the same population. Quantitative data are
available only for the Mexican swordfish drift gillnet fishery, which uses vessels, gear, and
operational procedures similar to those in the U.S. drift gillnet fishery, although nets may be up
to 4.5 km long (Holts and Sosa-Nishizaki, 1998). The fleet increased from two vessels in 1986 to
31 vessels in 1993 (Holts and Sosa-Nishizaki, 1998). The total number of sets in this fishery in
1992 can be estimated from data provided by these authors to be approximately 2,700, with an
observed rate of marine mammal bycatch of 0.13 animals per set (10 marine mammals in 77
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observed sets; Sosa-Nishizaki et al., 1993). This overall mortality rate is similar to that observed
in California driftnet fisheries during 1990-1995 (0.14 marine mammals per set; Julian and
Beeson, 1998), but species-specific information is not available for the Mexican fisheries.
Previous efforts to convert the Mexican swordfish driftnet fishery to a longline fishery have
resulted in a mixed-fishery, with 20 vessels alternately using longlines or driftnets, 23 using
driftnets only, 22 using longlines only, and seven with unknown gear type (Berdegué, 2002).

Western North Pacific Stock

Between 1999 and 2003, there were incidental serious injuries and mortalities of Western and
Central North Pacific (CNP) humpback whales in the following observed fisheries in Alaska:
Bering Sea/Aleutian Islands pollock trawl and Bering Sea/Aleutian Islands sablefish pot.
Average annual mortality from observed fisheries was 0.49 humpbacks from this stock. Note,
however, that the stock identification is uncertain and the mortality may have been attributable to
the CNP stock of humpback whales. Thus, this mortality is assigned to both the Central and
Western stocks.

The only fishery-related humpback stranding in an area thought to be occupied by animals from
this stock was reported by a U.S. Coast Guard vessel in late June 1997 operating near the Bering
Strait. The whale was found floating dead entangled in netting and trailing orange buoys
(National Marine Mammal Laboratory, Platforms of Opportunity Program, unpubl. data, 7600
Sand Point Way NE, Seattle, WA 98115). With the given data it is not possible to determine
which fishery (or even which country) caused the mortality. Note, that this mortality has been
attributed the Western North Pacific stock, but without a tissue sample (for genetic analysis) or a
photograph (for matching to known Japanese animals) it is not possible to be for certain (i.e., it
may have belonged to the CNP stock). No strandings or sightings of entangled humpback whales
of this stock were reported between 1999 and 2003. However, effort in western Alaska is low.

The estimated annual mortality rate incidental to commercial fisheries is 0.49 whales per year
from the CNP stock. However, this estimate is considered a minimum because there are no data
concerning fishery-related mortalities in Japanese, Russian, or international waters. In addition,
there is a small probability that fishery interactions discussed in the assessment for the CNP
stock may have involved animals from this stock because the only known matches to feeding
areas come from areas typically used by the CNP stock. Finally, much information on fishery
interaction with the CNP stock is based on information reported to the Alaska Region as
stranding data. However, very few stranding reports are received from areas west of Kodiak.

Brownell et al. (2000) compiled records of bycatch in Japanese and Korean commercial fisheries
between 1993 and 2000. During the period 1995-1999, there were six humpback whales
indicated as “bycatch”. In addition, two strandings were reported during this period.
Furthermore, analysis of four samples from meat found in markets indicated that humpback
whales are being sold. At this time, it is not known whether any or all strandings were caused by
incidental interactions with commercial fisheries; similarly, it is not known whether the
humpback whales identified in market samples were killed as a result of incidental interactions
with commercial fisheries. It is also not known which fishery may be responsible for the bycatch.
Regardless, these data indicate a minimum mortality level of 1.1/year (using bycatch data only)
to 2.4/year (using bycatch, stranding, and market data) in the waters of Japan and Korea.
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Central North Pacific Stock

In 1994, the incidental take of a humpback whale was reported in the Southeast Alaska salmon
purse seine fishery. Another humpback whale is known to have been taken incidentally in this
fishery in 1989. In 1996, a humpback whale was reported entangled and trailing gear as a result
of interacting with the Southeast Alaska drift gillnet fishery. This whale is presumed to have
died. Together, these two mortalities result in an annual mortality rate of 0.4 (0.2 + 0.2)
humpback whales based on self-reported fisheries information for this stock. This is considered
to be a minimum estimate because logbook records (fisher self-reports required during 1990-
1994) are most likely negatively biased (Credle et al., 1994).

The primary effects of the Hawai'i-based pelagic, deep-set longline fishery on humpback whales
result from direct interactions with the fishing gear. Humpback whales are present as they
migrate to and from and occur in waters surrounding the Hawaiian Islands during the winter
months. The deep-set longline fishery generally occurs at locations where humpback whales are
uncommon. Thus, interactions between the Hawai'i-based deep-set longline fishery and
humpback whales are rare and unpredictable events. Since 2001, there have been only four
observed interactions between the species and the entire Hawai'i-based longline fleet. During
this same time period the CNP stock of humpback whales has been steadily increasing in
abundance. One interaction per year with adult humpback whales was observed in the deep-set
longline fishery in 2001, 2002 and 2004 (Table 3). Two of these interactions occurred outside of
the U.S. EEZ. The other two interactions occurred within the U.S. EEZ around Hawai 1.
According to NMFS observer characterizations of these events, the whales were or may have
become entangled in a main longline. In each instance, efforts were taken to disentangle the
whale, and all whales were either released or able to break free from the gear without noticeable
impairment the animals’ ability to swim or feed. NMFS review also determined that any injuries
to the animals as a result of these interactions were not likely to result in mortality under the
MMPA serious injury guidelines (Angliss and DeMaster, 1998).

Table 3. Summary of observed interactions between humpback whales and the Hawai'i-based longline fleet
from 1994-2006. Seriousness of injuries was assessed under MMPA serious injury guidelines (Angliss and
Demaster, 1998).

DATE EEZ NMFS’ DETERMINED INJURY SEVERITY
2/11/2001 | HAWAI'L NOT SERIOUS
10/12/2002 | OUTSIDE NOT SERIOUS
2/16/2004 | OUTSIDE NOT SERIOUS
2/19/2006 | HAWAI'T I NOT YET DETERMINED

Further analyses of these interactions determined that these events resulted in non-serious
injuries, indicating that the animals were hooked in a region other than the head, were released
with no or minimal gear attached, and the interactions were not expected to result in mortality.
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Such interactions are extremely rare events when viewed in relation to the amount of fishing
effort that has occurred in the deep-set fishery during this period of time. Humpback whale
interactions are likely rare events in this fishery because the fishery occurs largely in areas where
humpback whales are unlikely to occur. Observed humpback interactions in the deep-set fishery
were not extrapolated to the entire fishery due to the rare and sporadic occurrence of interactions,
the fact that humpbacks occur in the action area only in the winter months, and the lack of a
uniform occurrence of the species across spatial distribution of the deep-set longline fishery.

Observations of the Hawai i-based shallow-set longline fishery between 1994 and 2005 recorded
no interactions with CNP humpback whales. However, there has been one recent interaction
during which a humpback whale was entangled in the main line of a shallow-set longline
swordfish boat on February 19, 2006. There are no information available documenting
interactions between CNP humpback whales and the Hawai'i based troll, handline and pole and
line fisheries or the PRIA, American Samoan, Guam or CNMI based fisheries, although these
fisheries are not observed. Given level of effort, selectivity of gear, and location of fishing effort
relative to CNP humpback stock, NMFS expects that interactions between CNP humpbacks and
these fisheries would be rare.

In Alaska, humpback whales are killed incidentally in Federal groundfish and longline fisheries
and State managed-commercial salmon fisheries. Four commercial fisheries within the range of
the CNP humpback whale population have been observed for incidental mortality of humpback
whales between 1990 and 2003: Bering Sea/Aleutian Island (BSAI) groundfish trawl, Gulf of
Alaska (GOA) groundfish trawl, longline, and pot fisheries. Average annual mortality from the
observed fisheries during this time was 1.5 (CV = 0.47) humpback whales (National Marine
Fisheries Service, 2005).

An additional source of information on the number of humpback whales killed or injured
incidental to fisheries come from stranding reports. Under the MMPA, vessel operators are
required to ‘self-report’ fishery information on the number of humpback whales killed or injured
incidental to commercial fishery operations. There were no fisher self-reports of humpback
whale injuries or mortalities from interactions with commercial fishing gear in any Alaska
fishery within the range of the CNP humpback whale stock from 1990 and 1993 (Angliss and
Outlaw, 2005). Logbook data are partially available from 1989-94. In 1994 incidental mortality
reporting requirements were modified, logbook requirements were retracted and replaced with
self-reporting requirements. Data for the 1994-95 phase-in period are fragmentary. After 1995,
the overall level of reporting dropped dramatically, such that the records are considered
incomplete and estimates of mortality are assumed to minimum estimates.

6.3.6.3 Entanglement

Central North Pacific Stock

In recent years, an increasing number of entangled humpback whales have been reported in
Alaska. Fifty-two humpbacks were reported entangled in Alaska from 1997-2004 and 40 of these
involved southeast Alaska humpbacks (Neilson et al., 2005). In 2005, 22 entangled humpback
whales were reported to the NMFS Alaska stranding program. Twelve of these were reported in
southeast Alaska, and nine in southcentral Alaska in the Kodiak, Homer, and Seward regions.
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To understand more about the prevalence of these entanglement incidents, a study in 2003 and
2004 documented entanglement scarring in the humpback population in northern southeast
Alaska. Using methodology developed in the Gulf of Maine to investigate scarring in Atlantic
large whales, Neilson et al. (2005) photographed the caudal peduncle of individual humpbacks as
they dove and examined them for scars indicative of previous entanglement. Their results
indicate that, based on caudal peduncle scarring, 71% (95% CI = 62%-78%) of the humpback
whales in northern southeast Alaska have been entangled at least once. The study also found that
8% of the whales photographed in Icy Strait/Glacier Bay acquired new entanglement scars
between the two years that they were sampled. Calves were less likely to have entanglement
scars than older whales, and there was no significant difference in scarring percentages between
males and females. Overall, the percentage of whales with entanglement scars in northern
southeast Alaska is comparable to Gulf of Maine humpback whales (48%-65% entanglement
percentage). Based on similar scarring investigations carried out in Hawai'i, 14% of the
humpbacks there appear to have been entangled (Robbins and Mattila, 2004).

From these sources, between 1997 and 2004, 51 reports of humpback whale entanglements in
Alaska were submitted to NMFS. Much of the gear involved in these interactions has originated
from pot, long line, seine, and gill net fisheries, while other gear is of unknown origin. In 2005,
NMES received 19 reports of humpback whale entanglements in Alaska, although it is not clear
whether all are distinct records or some are re-sighted entanglements. Additionally, it is difficult
to quantify these impacts relative to a specific fishery and to the whales themselves because of
insufficient information obtained on these entanglements. For entanglements that do not result in
immediate or discernable mortality, it is difficult to determine the extent of impact to the animal.
Most entangled whales reported to the marine mammal stranding network in Alaska are not re-
sighted. Without further information, it is unclear which types of entanglements are ultimately
life-threatening. Data such as that collected by Neilson et al. (2005), however, leads to the
conclusion that many humpback whales survive their entanglements. Some, it would appear,
survive multiple entanglement incidents.

Reports of entangled humpback whales found swimming, floating, or stranded with fishing gear
attached occur in both Alaskan and Hawaiian waters. There were 30 reports of human-related
mortalities or injuries from 1999-2001. Of these, there were 21 incidents which involved
commercial fishing gear, and 13 of those incidents involved serious injuries or mortalities. An
additional seven incidents of human-related mortality or injury involved ship strikes and will be
discussed in a forthcoming section. This estimate is considered a minimum because not all
entangled animals strand and not all stranded animals are found, reported, or cause of death
determined.

The number of confirmed reports of entangled whales in Hawaiian waters has increased in recent
years (Table 4). Many of the whales reported entangled in Hawaiian waters most likely brought
the gear with them from higher latitude feeding grounds. While the whales are not typically at
risk from drowning or immediate death, they are at increased risk of starvation, infection,
physical trauma from the gear, and ship strikes as a result of the entanglement. Since 2002, the
Hawaiian Islands Humpback Whale National Marine Sanctuary and NMFS have worked
together to improve outreach, response capabilities, and creating an emergency hotline number.
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Table 4. List of confirmed and unconfirmed (*) entanglements of humpback whales from 2001-2006. Data
compiled by Hawaiian Island Humpback Whale National Marine Sanctuary.

Date Location/region Description of entanglement Response
2001 Line and buoy from Alaska fishery Successful release
Line wrapped around tail; trailing 20 ft with
1/8/2003 | Hawai'i (SE) 2 plastic mooring balls. Event not confirmed
Auiau Channel
2/24/2003 | (W.Maui) Line wrapped pec fins; trailing 100-120 ft. Successful release
Pailolo Channel,
3/2/2003* | Moloka'i Animal trailing large orange buoy. No response mounted.
Kamalapau Harbor, Unsuccessful/ Animal not
3/4/2003* | Lana'i Animal trailing buoy 30 ft. found
Auiau Channel
2/2/2004 | (W.Maui) Unsuccessful disentanglement
2/13/2004 | Kaua'i Channel Animal towing 50 yards (yds) of line/ rope. | Event not confirmed
Line trailing from forward with ball of Unsuccessful/ Animal not
1/6/2005* | Port Allen, Kaua'i blue/green net 20-30 ft behind. found
Gillnetting over the head, rope across jaw, Unsuccessful/ Unable to
1/24/2005 | O'ahu (E) and debris wrapped around pec fin. respond
Hapuna Beach, Big | Blue rope with 2 orange buoys running Unsuccessful/ Animal not
2/4/2005* | Island along flank near tail. found
Buoyline of local fish trap gear around tail
with a 50 pound (Ib) anchor, 2 round, and 1 | Unsuccessful/ Animal not
2/9/2005 | O ahu (N) bullet buoy. found
Auiau Channel Line around pec and entering mouth trailing | Assessed/ Not in need of
2/11/2005 | (W.Maui) 150 ft. assistance/ disentanglement
At least one, perhaps two lines in mouth;
Auiau Channel line under the body between left and right Partially sucessful
2/28/2005 | (W.Maui) flippers with gear 6-8 ft from fluke. disentanglement
Unsuccessful/ Animal not
3/2/2005* | O'ahu (W) found
Assessed/ Not in need of
12/27/2005 | Kaua'i (E) Rope with float trails 10-15 ft. assistance/ disentanglement
Kawaihae Bay, Big | Line wrapped around tail; pair of lines trail | Unsuccessful/ Animal not
1/29/2006 | Island 20-25 ft with ball of gear. found
Kawaihae Bay, Big | Large red polyball at dorsal fin; lines trail to
2/9/2006 | Island fluke with another polyball.
Auiau Channel Partially sucessful
2/12/2006 | (W.Maui) disentanglement
Kawaihae Bay, Big | 2 buoys trailing 35 ft on the tail and fluke Unsuccessful/ Animal not
2/16/2006 | Island was seen free of gear. found
Animal may be entangled in gear with buoy | Unsuccessful/Animal not
2/18/2006* | O ahu (N) near tail. found
Waikiki Beach,
2/23/2006* | O ahu Animal towing buoy 30 ft. No response mounted
Caught by entanglement in the main line
and cut free, but not all the gear was Partially sucessful
3/1/2006 | North Pacific removed. disentanglement
Kona Coast, Big Animal has line around tail and trailing Unsuccessful/Animal not
3/2/2006* | Island gear. found
Auiau Channel Over 100 1bs/357 ft of line around the fluke
3/5/2006 | (western Maui) and tail and trailed 20 ft with a ball of line. Successful disentanglement
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Humpback whales have been injured or killed elsewhere along the mainland U.S. and Hawai'i
(Barlow et al., 1997). In 1991, a humpback whale was observed entangled in longline gear,
disentangled, 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 became entrapped and was attacked and killed
by tiger sharks in the surf zone. In 1996, a humpback whale calf was found stranded on O ahu
with evidence of vessel collision (propeller cuts; NMFS unpublished data). Also in 1996, a
vessel from Pacific Missile Range Facility in Hawai'i rescued an entangled humpback, removing
two crabpot floats from the whale; the gear was traced to a recreational fisherman in southeast
Alaska (R. Inouye, personal communication). No information is available on the number of
humpback whales that have been killed or seriously injured by interactions with fishing fleets
outside of U.S. waters in the North Pacific Ocean.

The effects of trailing fishing gear on large whale species are largely unknown. NMFS sponsored
a workshop to discuss methods for differentiating serious and non-serious injury of marine
mammals taken in commercial fishing operations. Results of this workshop indicate that some
but not all entanglements may result in serious injury or mortality (Angliss and DeMaster, 1997).
Available evidence from entangled north Atlantic right whales indicates that while it is not
possible to predict whether an animal will free itself of gear, a high proportion are believed to
lose or extricate themselves based on scarring observed among apparently healthy animals. At
the workshop, predicting the survivability of individual animals that are entangled was
determined to be unreliable. Some whales have been observed to carry gear for over five years.
The workgroup was in general agreement that entanglement that impedes locomotion or feeding,
and entanglement of young whales, should be considered a serious injury (Angliss and Demaster,
1997).

The overall fishery-related minimum mortality and serious injury rate for the CNP stock is 3.39
humpback whales per year, based on observer data from Alaska (0.49), self reports from Alaska
(0.4), stranding records from Alaska (2.25), and stranding records from Hawai'i (0.25). The
estimated fishery-related minimum mortality and serious injury rate incidental to commercial
fisheries for the northern portion of the stock is 1.74 humpback whales per year, based on
observer data from Alaska (0.49), stranding records from Alaska (1.0), and stranding data from
Hawai'i (0.25). Note that, because it is unknown whether the stranding reports for Hawai'i
involve animals from the central or northern portion of the CNP stock, the level of serious
injury/mortality is assessed as if it came from either stock. However, the 0.25 animals per year
reported via stranding reports for Hawai'i is included once for the entire stock. As mentioned
previously, these estimates of serious injury/mortality levels should be considered a minimum.

6.3.6.4 Ship Strikes

Many humpback whales are killed by ship strikes along both coasts of the U.S. On the Pacific
coast, a humpback whale is killed about every other year by ship strikes (Barlow et al., 1997).
Humpback whales, especially calves and juveniles, are highly vulnerable to ship strikes and
other interactions with non-fishing vessels. Younger whales spend more time at the surface, are
less visible and closer to shore (Herman et al., 1980; Mobley, et al., 1999), thereby making them
more susceptible to collisions.
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Eastern North Pacific Stock

Ship strikes were implicated in the deaths of at least two humpback whales from the Eastern
North Pacific stock in 1993, one in 1995, and one in 2000 (J. Cordaro, NMFS unpubl. data).
During 1999-2003, there were an additional five injuries and two mortalities of unidentified large
whales attributed to ship strikes. Additional mortality from ship strikes probably goes unreported
because the whales do not strand or, if they do, they do not have obvious signs of trauma.

Several humpback whales have been photographed in California with large gashes in their dorsal
surface that appear to be from ship strikes (J. Calambokidis, personal communication). The
average number of humpback whale deaths by ship strikes for 1999-2003 is at least 0.2 per year.

Central North Pacific Stock

There appears to be an increased frequency at which collisions with humpback whales and
vessels are occurring in Hawaiian waters (Table 5), especially in the shallow waters (less than
100 fathoms) of the four-island region of Maui county and Penguin Banks, the preferred habitat
by the whales wintering in Hawai'i (Lammers et al., 2003). Three types of collisions reports
were documented: collisions with little/no forewarning; collisions resulting from effort to avoid
whales; circumstantial collisions not reported but evidence of trauma known. The majority of the
collisions are with boats from 19-80 ft in length, including both slow and fast moving vessels.
Also, the highest incidents of collisions were documented from the island of Maui, and the
lowest number documented was from the island of Kaua'i.
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Table 5. List of humpback whale collisions with vessels from 2001-2006 compiled from (Jensen and Silber
2003), Lammers et al. 2003, and local print media (Honolulu Advertiser), and NMFS.

Date Location Description of Collision

02/08/01 | Lana'i Injured whale
02/13/01 | Olowalu, Maui Injured whale (5-6 m)

Port Allen,
02/15/01 | Kaua'i Juvenille whale breached on a 40-ft whale-watching catamaran. Whale unhurt.
03/15/02 | Ma'alaea, Maui Whale hit 65-ft. catamaran; no apparent injuries
03/27/02 | Lahaina, Maui Claf reported with scars on back; struck by undisclosed vessel
04/04/02 | Ma'alaea,Maui No sign of injury
02/10/03 | Ma'alaea, Maui Subadult whale hit a boat; no visible injuries.
03/07/03 | Ma'alaea, Maui Whale struck whale-watching boat; no reported injuries

-/-/03 Whale collision with cargo ship at night
01/05/04 | Maui Whale struck by local fisherman
02/08/04 | Lahaina, Maui Calf unjured by speeding boat
02/28/05 | Lahaina, Maui Calfs observed with boat propeller injuries along back
02/06/05 | Lana'i Calf collision with passenger ferry
01/04/06 | Maui vessel collision with whale-watching boat
whale watching tour struck adult whale; whale appeared healthy and no boat

01/07/06 | Kauai damage
01/17/06 | Kauai vessel collision

Maalea Bay,
02/13/06 | Maui adult humpback was struck by a U.S. Coast Guard vessel

Maalea Bay,
03/09/06 | Maui Head injury to mom and calf whale when surfaced near whale-watching boat
03/15/06 | Maui U.S.Coast Guard whale-watch tour reported collision; right pectoral fin injured
03/25/06 | Lahaina, Maui Mom and calf pair collided with whale-watching boat

The increasing rate of whale and vessel collisions may have a number of contributing factors, the
most important of which may be that the population of humpback whales in Hawai'i is
increasing (Lammers et al., 2003). In addition, there is a corresponding rise in the number of
vessels in the preferred habitat for humpback whales, a direct result of the growing popularity of
eco-tourism in Maui and the surrounding areas. Efforts to reduce these interactions include
improved technological research into mapping models and radar and sonar detection systems,
state regulations prohibiting parasailing and personal watercrafts in Maui waters during whale
season (December 15 — May 15), and a NOAA hot line to report humpback whale interactions.

Although there is no official reporting system for ship strikes, numerous incidents of vessel
collisions have been documented in Alaska. Forty-eight reports from 1986 to 2005 representing
confirmed, unconfirmed and suspected ship strikes with humpback whales exist in the NMFS
stranding database. This is a minimum estimate, as not all whales struck are reported and not all
whales struck are identified to species or cause of mortality. The fate of struck animals is also not
always determined unless the whale dies immediately upon impact or is discovered as a carcass
on the bow of a ship and it can be determined that the strike was the cause of death.
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Humpback whale distribution overlaps significantly with the transit routes of large commercial
vessels that ply the waters off Alaska. The larger vessels are cruise ships, large tug and barge
transport vessels, and oil transport tankers. Cruise ships frequent the inside waters of southeast
Alaska, passing through areas used by humpback whales for feeding, such as Glacier Bay
National Park and Preserve, Point Adolphus and, adjacent to the action area, the waters of Lynn
Canal en route to Skagway and Haines. Tug and barge transport follows much of the traffic
pattern of the cruise ships, as they frequent the same coastal communities. Oil transport tankers
are generally operating farther offshore where there are presumably fewer concentrations of
humpback whales, except for transit through Prince William Sound. Collisions in Alaska can
generally occur throughout the region, peaking during the summer season.

Records of vessel collisions with large whales in Alaska indicate that strikes have involved
cruise ships, recreational cruisers, whale watching catamarans, fishing vessels, and skiffs. Vessel
lengths associated with these records ranged from approximately 20 feet to over 250 feet,
indicating that all types and sizes of watercraft pose a threat of collision for whales (Jensen and
Silber, 2003). Cruise ships are of particular concern, as they operate at considerably high speeds
and frequent the inside waters of southeast Alaska with routes passing through areas of
humpback whale abundance such as Glacier Bay National Park and Preserve, Point Adolphus
and, adjacent to the action area, the waters of Lynn Canal. In addition to large ships, which are
most likely to cause significant injury or death to humpback whales, smaller tour, charter and
private vessels also significantly overlap with inshore humpback whale distribution in Alaska
waters. Smaller ships also have the potential to cause disturbance, serious injury, and possibly
mortality.

Several incidents of vessel interactions with humpback whales in Glacier Bay have been
documented in recent years. In 2001, a dead and pregnant humpback whale was discovered in
Park waters. A necropsy determined the whale likely had been killed by blunt trauma, possibly
from a large vessel collision. In 2002, one mortality occurred inside Park waters and several
additional collisions were documented (Doherty and Gabriele, 2002). Other interactions included
close approaches and possible harassment by several vessels of different vessel classes including
a kayak, a cruise ship and a floatplane. Researchers also documented an injury to the dorsal fin
of a whale that could have been caused by a vessel collision/interaction. In 2003, a humpback
whale was necropsied that had been first seen at Pt. Manby, Yakutat Bay. The results of that
necropsy also indicated that the whale had been killed by blunt trauma as a result of large vessel
collision. In 2004, a humpback whale calf in Glacier Bay was necropsied on Strawberry Island.
Severe dislocation of six ribs caused massive bleeding and tissue damage; blunt trauma indicated
injury consistent with vessel collision. A second incident in 2004 involved a humpback (nursing
calf) necropsied on the south end of Douglas Island outside of Juneau. Results of this necropsy
showed a severe scapular fracture and again indicated likely collision with a vessel based on
blunt trauma to the animal.

Between 2001 and 2005, opportunistic reports of vessel collisions with humpback whales
indicate an average of five humpback whales struck per year in Alaska. During this time,
approximately one vessel strike per year has resulted in a known mortality to a humpback whale
in southeast Alaska. In 2005, 12 humpback whale ship strikes were reported, a significant
increase over previous years. It is unclear whether this reflects an increase in the incidence of
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collisions, or a greater awareness of about reporting such events. The higher number of whale
and vessel collisions in 2005 may be a result of the increasing abundance of humpback whales
foraging in Alaska, as well as the growing presence of marine-based tourism in Alaska’s coastal
waters. Given these factors, it is likely that injury and mortality of humpback whales will
continue into the future as a result of vessel strike.

To minimize the possibility of collision and the potential for harassment, NMFS implemented
regulations on July 2, 2001, that imposed vessel restrictions on approaching humpback whales
closer than 100 yards. Operating at a “slow, safe speed” when near humpback whales is also
required. The National Park Service has implemented even greater minimum approach distances
in Glacier Bay National Park (1/4 mile in all Park waters) for humpback whales, which likely
reduces the whales’ underwater noise exposure and potential for behavioral disturbance. In
addition, the Park has passed new vessel management measures that allow speed restrictions of
13 knots to be imposed by Park management on an as-warranted basis in the bay.

Table 6. Alaska Strandings (NMFS database) of collisions between humpbacks and vessels, 2001-2005. This
table reflects opportunistic data collection, with the level of confidence varying from thoroughly investigated
to unconfirmed reports involving animals positively identified as humpback whales to animals likely to have
been humpback whales.

Vessel
Length
'Year|Area Type (ft) Speed (knots)  [Details
2001]Anchorage Container ship |[D7 class [12-19 knots IDead on ship's bulbous bow
2001|Dixon Entrance U.S. Coast 110' LOA |12 knots [Fate unknown
Guard
2001|Glacier Bay - - - Necropsy: Injury consistent with strike
2001|Pacific Ocean Cruise ship 963' LOA - [Fate unknown (possible humpback)
(Southeast Alaska)
2002[Fern Harbor Charter 62' Neutral Coasting/Apparently healthy, fate unknown
2003|Auke Bay - - - [Fate unknown (possible humpback)
2003|Baranof Island Cruise ship 780" LOA |19 knot (avg.) [Fate unknown (suspected collision,
ossible humpback)
2003|Bering Sea open water |- - - [Fate unknown (possible humpback)
2003[Icy Bay - - - Necropsy: Injury consistent with strike
2003(Sitka Sound - - - Fate unknown
2003|Wrangell Cruise ship 754' LOA [Entering harbor |[Fate unknown (suspected collision)
2004Benjamin Island - - Drifting Fate unknown
2004(Glacier Bay - - - Necropsy: Injury consistent with strike
2004Douglas Island - - - Necropsy: Injury consistent with strike
2005/George Inlet, Ketchikan Whalewatch 48’ [Fate unknown
2005|Glacier Bay Cruise ship [Fate unknown
2005|Kachemak Bay Charter boat ~ [28' Blood in water, whale swam away; fate
unknown (possible humpback)
2005/Sitka Sound Cruise ship 936' 10 knots Fate unknown
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2005|Prince William Sound [Recreational 26 19 knots Whale surfaced and swam away; fate
vessel unknown (vessel sank)
2005[[cy Strait Whalewatch 26 Fate unknown (humpback calf)
charter
2005{Juneau area Tour vessel 143' \Whale swam away after strike; fate
unknown
2005Kake area Frederick skiff 28' 25 knots 'Whale dove after strike; fate unknown
Sound
2005|Stephens Passage south [Small tour [Fate unknown
of Taku Inlet vessel
2005|Stephens Passage Tour vessel 10 knots [Fate unknown
2005Brothers Islands Cruise ship 294 20 knots [Fate unknown
Frederick Sound
2005[Peril Strait unknown INecropsy: Blunt trauma consistent with
strike

6.3.6.5 Whale Watching

The CNP stock is the focus of a large whale watching industry in its wintering grounds (Hawai 1)
and a growing whale watching industry in its summering grounds (Alaska). The growth of the
whale watching industry is a concern for humpback whales since harassment may occur,
preferred habitats may be abandoned, and fitness or survivability may be compromised if
disturbance levels are too high. Regulations concerning minimum distance (100 yards or 90 m
when on the water; 1,000 feet or 300 m when operating an aircraft) to keep from whales and how
to operate vessels when in the vicinity of whales have been developed for Hawai'i waters in an
attempt to minimize the impact of whale watching (50 CFR 224.104). In 2001, NMFS issued
regulations to prohibit most approaches to humpback whales in Alaska within 100 yards (50
CFR 224.104). The growth of the whale watching industry, however, is a concern as preferred
habitats may be abandoned if disturbance levels are too high. Likewise, in Alaska, the number of
cruise ships entering Glacier Bay has been limited to reduce possible disturbance (Baker et al.,
1988) and vessel approach limits are set at 183 m (200 yd).

6.3.6.6 Noise

Humpback whales seem to respond to moving sound sources, such as whale-watching vessels,
fishing vessels, recreational vessels, and low-flying aircraft (Anon, 1987; Beach and Weinrich,
1989; Clapham et al., 1993; Tinney, 1988; Atkins and Swartz, 1989; Green and Green, 1990).
Their responses to noise are variable and have been correlated with the size, composition, and
behavior of the whales when the noises occurred (Herman et al., 1980; Watkins et al., 1981;
Krieger and Wing, 1986; Glockner-Ferrari and Ferrari, 1985; Glockner-Ferrari, 1990). Several
investigators have suggested that noise may have caused humpback whales to avoid or leave
feeding or nursery areas (Jurasz and Jurasz, 1979; Dean et al., 1985; Glockner-Ferrari and
Ferrari, 1985; Glockner-Ferrari, 1990; Salden, 1988), while others have suggested that
humpback whales may become habituated to vessel traffic and its associated noise (Watkins,
1986; Belt et al., 1989). Still other researchers suggest that humpback whales may become more
vulnerable to vessel strikes once they habituate to vessel traffic (Swingle et al., 1993; Wiley et
al., 1995).

In Hawai'i, a 1996 study measured the acoustic noise of different whale-watching boats (Au and
Green, 2000) and determined that the sound levels were unlikely to produce grave effects on the
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humpback whale auditory system. The background chorusing of the humpback whales were high
enough at times to contaminate the boat sounds recorded. Noise from the ATOC program, the
U.S. Navy’s Low Frequency Active (LFA) sonar program, and other anthropogenic sources (i.e.,
shipping and whale watching) in Hawai'i waters may be of concern for this stock. Results from
experiments in 1996 off Hawai'i indicated only subtle responses of humpback whales to ATOC-
like transmissions (Frankel and Clark, 1998). Frankel and Clark (2002) indicated that there were
also slight shifts in humpback whale distribution in response to ATOC. It was later confirmed
(Mobley, 2005) that the numbers and patterns of humpback whales returning to winter in the
waters off Kaua'i did not change after four years of exposure to the transmissions of ATOC
(which recommenced in 2002 as a part of the North Pacific Acoustic Laboratory program
[NPALY]). Efforts are underway to evaluate the relative contribution of noise (e.g., experiments
with LFA sound sources) to Hawai'1’s marine environment, although reports summarizing the
results of recent research are not available.

6.3.7 Distribution of Humpback Whales in the Action Area

The worldwide population of humpback whales is divided into northern and southern ocean
populations, but genetic analyses suggest some gene flow (either past or present) between the
North and South Pacific (e.g., Baker et al., 1993; Caballero et al., 2001). Although considered to
be mainly a coastal species, humpback whales often traverse deep pelagic areas while migrating.
Most migratory paths for southern humpback whales are unknown (Perry et al., 1999). The
Southern Hemisphere population that can be found south of 60°S in the summer feeding season
has a population estimate of 10,000 individuals.

Humpback whales were observed 342 times during 20 years of the IWC/IDCR-Southern Ocean
Whale and Ecosystem Research (SOWER) Antarctic summer sightings surveys (Branch and
Butterworth, 2001). Fifty-seven of those sightings occurred in Area VI (120°W to 170°W)
during the three summers that Area VI was surveyed. Those surveys provided abundance
estimates of 7,100-9,300 humpback whales for the entire Antarctic population. Butterworth et al.
(1994) calculated an uncorrected density estimate of 2.67/1000 nmi of survey effort in Antarctic
Area VI (south of 60°S) for one of the IWC/IDCR summer sighting surveys. During the 196566
to 1987-88 summer whaling seasons, Japanese scouting vessels reported no sightings of
humpback whales in Area VI (between the latitudes of 50°S and 40°S) during 14,695 nmi of
survey effort, and no sightings between the latitudes of 40°S and 30°S during 122 nmi of survey
effort (Butterworth et al., 1995).

Humpback whales spend winter on low-latitude breeding grounds (Clapham, 2002). Off the
Cook Islands, 8°S of the action area, humpback whales have been sighted from July to October
(Hauser et al., 2000). Genetic evidence suggests several discrete breeding grounds in the South
Pacific, including distinction between the Cook Islands and French Polynesia (Olavarria et al.,
2003). However, photo-identification work suggests some movement between those two areas
and between the Cook Islands and Tonga (Garrigue et al., 2002). The southern Cook Islands
appear to be a winter calving ground for humpback whales, presumably from Antarctic Area VI
(Hauser et al., 2000).

In New Caledonia, humpback whales were estimated at 314 in the year 2000 (Garrigue et al.,
2001), and 770 whales were estimated for Tonga (Baker et al., 2001). It is clear that these
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numbers are well below the levels that supported commercial whaling in the past. Humpback
whales were hunted consistently from New Zealand, but only very little whaling was conducted
in Oceania of the South Pacific. Tongan whaling, though small in scale, recorded annual catches
prior to 1960 at 30-40 whales.

Humpback whale wintering grounds also include all four archipelagos of French Polynesia (the
Society, Marquesas, Tuamotu, and Australes Islands groups) as suggested by the presence of
singing males (Gannier et al., 2003). Humpback whales were sighted 35 times during >4600 km
of inshore survey effort and >550 km of offshore survey effort in the Society Islands during three
years of fall and spring shipboard surveys (Gannier, 2000a). All sightings occurred during
September—November. They were not sighted during November—January 1999 sighting surveys
in the Marquesas Islands (Gannier, 2002a).

The most recent NMFS/PIFSC survey on the NOAA ship Oscar Elton Sette (March 5-28, 2006)
in the waters of American Samoa, the central equatorial Pacific, Johnston Atoll, and surrounding
areas did not include sightings of humpback whales. However, this survey was conducted during
the late spring months when humpback whales are likely to be leaving their winter breeding
grounds for higher latitude feeding areas. Young (2000) recognized the humpback whale as one
of the 12 most common cetaceans in the western South Pacific, but no population estimates were
provided. There are no specific data on the occurrence of humpback whales in the proposed
action area. Therefore, it seems that based on the best scientific data available, it is likely that
humpback whales would be found in the action area, especially during the winter breeding
months.

6.4 Sei Whales

6.4.1 Species Description and Distribution

Sei whales are distributed in all of the world’s oceans, except the Arctic Ocean. The IWC’s
Scientific Committee groups all of the sei whales in the entire North Pacific Ocean into one
population (Donovan, 1991). However, some mark-recapture, catch distribution, and
morphological research indicated that more than one population exists: one between 175°W and
155°W longitude, and another east of 155° W longitude (Masaki, 1976; 1977). During the
winter, sei whales are found from 20° - 23° N and during the summer from 35° - 50° N (Masaki,
1976; 1977). Horwood (1987) reported that 75-85% of the total North Pacific population of sei
whales resides east of 180° longitude.

In the North Pacific Ocean, sei whales have been reported primarily south of the Aleutian
Islands, in Shelikof Strait and waters surrounding Kodiak Island, in the Gulf of Alaska, and
inside waters of southeast Alaska (Nasu, 1974; Leatherwood et al., 1988). Sei whales have been
occasionally reported from the Bering Sea and in low numbers on the central Bering Sea shelf
(Hill and DeMaster, 1998). Masaki (1977) reported sei whales concentrating in the northern and
western Bering Sea from July through September, although other researchers question these
observations because no other surveys have ever reported sei whales in the northern and western
Bering Sea. Horwood (1987) evaluated the Japanese sighting data and concluded that sei whales
rarely occur in the Bering Sea.
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Sei whales are distributed far out to sea in temperate regions of the world and do not appear to be
associated with coastal features. There is still insufficient information to accurately determine
population structure, but from a conservation perspective it may be risky to assume panmixia in
the entire North Pacific. Four sightings of sei whales were recently made during a summer/fall
2002 shipboard survey of waters within the U.S. EEZ of the Hawaiian Islands (Barlow, 2003).
For the MMPA stock assessment reports, sei whales within the Pacific U.S. EEZ are divided into
three discrete, non-contiguous areas: 1) waters around Hawai'1 (this report), 2) California,
Oregon, and Washington waters, and 3) Alaskan waters.

6.4.2 Life History

Reproductive activities for sei whales occur primarily in winter. Gestation is about 12.7 months
and the calving interval is about 3 years (Rice, 1977). Sei whales become sexually mature at
about age 10 (Rice, 1977). The age structure of the sei whale population is unknown. Rice
(1977) estimated total annual mortality for adult females as 0.088 and adult males as 0.103.
Andrews (1916) suggested that killer whales attacked sei whales less frequently than fin and blue
whales in the same areas. Sei whales in the North Pacific feed on euphausiids and copepods,
which make up about 95% of their diets (Calkins, 1986). The balance of their diet consists of
squid and schooling fish, including smelt, sand lance, Arctic cod, rockfish, pollock, capelin, and
Atka mackerel (Nemoto and Kawamura, 1977). Rice (1977) suggested that the diverse diet of sei
whales may allow them greater opportunity to take advantage of variable prey resources, but
may also increase their potential for competition with commercial fisheries. Endoparasitic
helminths are commonly found in sei whales and can result in pathogenic effects when
infestations occur in the liver and kidneys (Rice, 1977).

6.4.3 Listing Status

In the North Pacific, the IWC began management of commercial harvest of sei whales in 1970,
and sei whales were given full protection in 1976 (Allen, 1980). Sei whales were listed as
endangered under the ESA in 1973 and by IUCN. They are also protected under CITES as an
Appendix 1 species, and are automatically protected under the MMPA. They are listed as
endangered under the [IUCN Red List of Threatened Animals. Critical habitat has not been
designated for sei whales.

6.4.4 Population Status and Trends

Ohsumi and Wada (1974) estimate the pre-whaling abundance of sei whales to be 58,000-62,000
in the North Pacific. Later, Tillman (1977) used a variety of different methods to estimate the
abundance of sei whales in the North Pacific and revised this pre-whaling estimate to 42,000. His
estimates for the year 1974 ranged from 7,260-12,620. All methods depend on using the history
of catches and trends in catch per unit of effort or sighting rates. Japanese and Soviet catches of
sei whales in the North Pacific and Bering Sea increased from 260 whales in 1962 to over 4,500
in 1968 and 1969, after which the sei whale population declined rapidly (Mizroch et al., 1984b).
When commercial whaling for sei whales ended in 1974, the population of sei whales in the
North Pacific had been reduced to between 7,260 and 12,620 animals (Tillman, 1977). Current
abundance or trends are not known for sei whales in the North Pacific. There have been no direct
estimates of sei whale abundance in the entire (or eastern) North Pacific based on sighting
surveys.
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Only two confirmed sightings of sei whales and five possible sightings (identified as sei or
Bryde's whales) were made in California, Oregon, and Washington waters during extensive ship
and aerial surveys in 1991, 1992, 1993, 1996, and 2001 (Hill and Barlow, 1992; Carretta and
Forney, 1993; Mangels and Gerrodette, 1994; VonSaunder and Barlow, 1999; Barlow, 2003).
Green et al. (1992) did not report any sightings of sei whales in aerial surveys of Oregon and
Washington. Sei whales were not sighted in ten 5° latitude x 5° longitude survey blocks in the
southwestern portion of the ETP during 1986-1996 summer and fall research vessel surveys
(Ferguson and Barlow, 2001). Whales identified as either Bryde's or sei whales were sighted 12
times in nine 5° x 5° survey blocks in the surveys. Densities were 0.1-1.1/1000 km”.

The abundance estimate for California, Oregon, and Washington waters out to 300 nmi, based on
1996 and 2001 shipboard surveys, is 56 (CV = 0.61) whales (Barlow, 2003). There are no
estimates of the growth rate of sei whale populations in the North Pacific (Best, 1993). The PBR
level for Northeast Pacific stock is calculated as the minimum population size (35) times one half
the default maximum net growth rate for cetaceans ('2 of 4%) times a Fr of 0.1 (for an
endangered species), resulting in a PBR of 0.1

As part of the Marine Mammal Research Program of the ATOC study, a total of 12 aerial
surveys were conducted within about 25 nmi of the main Hawaiian Islands in 1993-1998
(Mobley et al., 2000), but no sightings of sei whales were made. A 2002 shipboard line-transect
survey of the entire Hawaiian Islands EEZ resulted in a summer/fall abundance estimate of 77
(CV =1.06) sei whales (Barlow, 2003). This is currently the best available abundance estimate
for this stock, but the majority of sei whales would be expected to be at higher latitudes in their
feeding grounds at this time of year. The PBR level for this Hawai'i stock is calculated as the
minimum population size (37) times one half the default maximum net growth rate for cetaceans
(72 of 4%) times a Fr of 0.1 (the default value for an endangered species; Wade and Angliss,
1997), resulting in a PBR of 0.1 sei whales per year.

6.4.5 Impacts of Human Activity on Sei Whales

6.4.5.1 Whaling

From 1910-1975, approximately 74,215 sei whales were caught in the entire North Pacific Ocean
(Horwood, 1987; Perry et al., 1999). From the early 1900s, Japanese whaling operations
consisted of a large proportion of sei whales, with 300-600 sei whales killed per year from 1911-
1955. The sei whale catch peaked in 1959, when 1,340 sei whales were killed. In 1971, after a
decade of high sei whale catch numbers, sei whales were scarce in Japanese waters. In the
eastern North Pacific, the sei whale population appeared to number about 40,000 animals until
whaling began in 1963. By 1974, the sei whale population had been reduced to about 8,000
animals (Tilman, 1977). No recent reports indicate sei whales are being killed or seriously
injured as a result of fishing activities in any eastern North Pacific fishery (Perry et al., 1999).

From 1958-1965, 384 were taken by shore-based whaling stations in central California (Rice,
1974), an additional 26 were taken off central and northern California from 1919-1926 (Clapham
et al., 1997). There has been an IWC prohibition on taking sei whales since 1976, and
commercial whaling in the U.S. has been prohibited since 1972. The offshore drift gillnet fishery
is the only fishery that is likely to take sei whales from this stock, but no fishery mortalities or
serious injuries have been observed. After the 1997 implementation of a Take Reduction Plan,
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which included skipper education workshops and required the use of pingers and minimum six-
fathom extenders, overall cetacean entanglement rates in the drift gillnet fishery dropped
considerably (Barlow and Cameron, 2003). Mean annual takes for this fishery are based on
1997-2001 data. This results in an average estimate of zero sei whales taken annually. However,
some gillnet mortality of large whales may go unobserved because whales swim away with a
portion of the net.

6.4.5.2 Fisheries

There have been no reported entanglements or other interactions between sei whales and
commercial fishing activities. Between 1994 and 2002, no interactions with sei whales were
observed in the Hawai'i-based longline fishery, with approximately 4-25% of all effort observed
(Forney, 2004). Ship strikes may occasionally kill sei whales as they have been shown to kill
their larger relatives: blue and fin whales. However, no ship strikes have been reported for this
species in this area. During 1997-2001, there were four injuries and two mortalities of
unidentified large whales attributed to ship strikes.

6.4.5.3 Distribution of Sei Whales in the Action Area

Sei whales are listed by the IWC with a worldwide distribution from subtropical or tropical
waters to high latitudes of the sub-Arctic and sub