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1
MMPA STATUTORY REQUIREMENTS AND ESTABLISHMENT OF

FALSE KILLER WHALE TAKE REDUCTION TEAM

1.1 
Requirements of the Marine Mammal Protection Act
The 1994 amendments to the Marine Mammal Protection Act (MMPA), section 118, established directives and timelines for the development of Take Reduction Plans (Plans) to reduce mortality and serious injury (M&SI, or bycatch) of marine mammals incidental to commercial fishing operations. The immediate goal of a Plan for a strategic stock
 is to reduce, within 6 months of the plan’s implementation, the M&SI of marine mammals incidental to commercial fishing to levels less than the Potential Biological Removal (PBR) level
 established for that stock. The long-term goal of a Plan is to reduce, within 5 years of the plan’s implementation, the M&SI of marine mammals incidental to commercial fishing to insignificant levels approaching a zero rate, taking into account the economics of the fishery, the availability of existing technology, and existing State or regional fishery management plans.

Plans must include a review of the information available in marine mammal stock assessment reports (SARs) and any substantial new information that may have become available since the publication of the most recent SAR. Such information should include, but is not limited to, an estimate of the total number and, if possible, age and gender, of animals from the stocks that are being incidentally killed or seriously injured each year during the course of commercial fishing operations. Plans must also include recommended regulatory or voluntary measures for the reduction of incidental M&SI, and recommended dates for achieving the specific objectives of the plan.

Take Reduction Teams (Teams) are established by the Secretary
 to develop draft Plans. Members of Teams must have expertise regarding the conservation or biology of the marine mammal species that the take reduction plan will address, or the fishing practices that result in the incidental M&SI of such species. Members include representatives of Federal agencies, each coastal state that has fisheries that interact with the species or stock, appropriate Regional Fishery Management Councils, interstate fisheries commissions, academic and scientific organizations, environmental groups, all commercial and recreational fisheries groups and gear types that incidentally take the species or stock, Alaska Native organizations or Indian tribal organizations, and others as the Secretary deems appropriate. In addition, Teams must, to the maximum extent practicable, consist of an equitable balance among representatives of resource user interests and non-user interests.

Teams are not subject to the Federal Advisory Committee Act, and meetings of the teams are open to the public with prior notice of the meetings made public in a timely fashion.

Draft Plans are developed by consensus. In the event consensus cannot be reached, the Team must advise the Secretary in writing on the range of possibilities considered by the team, and the views of both the majority and minority.

The timelines specified for the development of draft Plans vary depending on the status of the stocks affected. Strategic stocks are subject to a slightly more accelerated timeline for the development of plans as compared to non-strategic stocks. The MMPA directs teams that are addressing incidental M&SI of strategic stocks to submit a draft Plan to the Secretary within 6 months of the team’s establishment; for non-strategic stocks, the MMPA directs the team to submit a draft plan within 11 months.
 The MMPA directs the Secretary to take the plan into consideration and, within 60 days of receipt of the team’s draft plan, publish a plan in the Federal Register, along with any changes proposed by the Secretary and proposed implementing regulations. Plans are available for public comment for a period not to exceed 90 days. The MMPA directs the Secretary to issue the final Plan and implementing regulations within 60 days of the close of the public comment period. After the final plan is published, the MMPA directs NMFS to reconvene the team periodically
 to monitor the implementation of the final Plan. The team can recommend changes to the plan as necessary until the Secretary determines that the objectives of the plan have been met.

1.2
Scope of the Plan
NMFS published a Federal Register notice (75 FR 2853, January 19, 2010) establishing the Team and outlining the marine mammal stocks and commercial fisheries subject to the take reduction process. These stocks and fisheries are discussed below.

1.2.1
Marine Mammal Species

The main focus of the Plan is the Hawaii pelagic stock of false killer whales (Pseudorca crassidens). Two additional stocks of false killer whales in the Pacific Islands Region, the Hawaii insular and Palmyra Atoll stocks, are also addressed. The Hawaii pelagic stock of false killer whales is the only strategic stock, as of the final 2009 SAR (Carretta et al. 2010), but all three are known or have potential to interact with the Category I Hawaii deep-set longline fishery. See sections 2 and 3 of this Plan for more information on the distribution, abundance, PBR, and bycatch of these stocks.

One additional stock of false killer whales in the Pacific Islands Region, the American Samoa stock, was newly defined for the Draft 2010 SAR, but no abundance estimate or PBR level is currently available for this stock. While NMFS has information on bycatch from the NMFS PIRO Observer Program, the level of M&SI occurring incidental to commercial fisheries, particularly the American Samoa longline fishery, cannot be assessed relative to PBR. This Plan does not address bycatch of false killer whales in American Samoa; instead, it focuses on the M&SI of false killer whale stocks that interact with fisheries known to have unsustainable levels of bycatch of this species. However, the American Samoa stock may be addressed in the future if information becomes available that indicates takes of this stock are occurring at an unsustainable level.

The 2010 final MMPA List of Fisheries (74 FR 58859, November 16, 2009) identifies several other species or stocks of marine mammals that have been observed as seriously injured or killed incidental to the Hawaii deep-set and shallow-set fisheries, including: Blainville’s beaked whale, HI stock (Mesoplodon densirostris); bottlenose dolphin, HI stock (Tursiops truncatus); humpback whale, Central North Pacific (CNP) stock (Megaptera novaeangliae); pantropical spotted dolphin, stock unknown (Stenella attenuata); Risso’s dolphin, HI stock (Grampus griseus); short-finned pilot whale, HI stock (Globicephala macrorhynchus); striped dolphin, HI stock (Stenella coeruleoalba); Bryde’s whale, stock unknown (Balaenoptera edeni); and sperm whale, stock unknown (Physeter macrocephalus). With the exception of humpback whales, the M&SI of all of these stocks is at or below the insignificance threshold, which has been defined in MMPA implementing regulations as 10% of PBR (50 CFR 229.2).
The humpback whale is listed as “endangered” under the ESA, and is therefore designated as “depleted” under the MMPA, per one of three criteria for a “strategic stock.” (See supra footnote 1).  As a result, the CNP stock of humpback whales is classified as a strategic stock (Allen and Angliss 2010). Total estimated M&SI of this stock is below the PBR level of 20.4; therefore, this stock is not  “strategic” due to human-caused mortality exceeding PBR (MMPA section 3(19)(A)).  The 2009 SAR indicates no M&SI of this stock incidental to HI-based longline fisheries (Allen and Angliss 2010), but one serious injury was reported in the HI-based shallow-set longline fishery in 2006, with 100% observer coverage (Forney 2009). The 5-year average M&SI for the shallow-set longline fishery is 0.2 per year, bringing the total estimated average annual M&SI for the stock to 5.2, which is above the insignificance threshold or 10% of PBR. 
The CNP stock of humpback whales, although a strategic stock because of its endangered status, is not designated as “strategic” because of fishery interactions.  The level of interactions with the fishery is very low and interactions do not appear to be preventing the stock’s recovery: results from the 2004-06 Structure of Populations, Levels of Abundance, and Status of Humpbacks (SPLASH) project indicate stock abundance has increased (Allen and Angliss 2009).  Accordingly, in 2009 NMFS identified this stock as “low priority” to receive TRT funding (NMFS 2009).   Additionally, NMFS issued a permit for a period of three years authorizing the incidental taking of individuals from the CNP stock of endangered humpback whales by the HI-based deep-set and shallow-set longline fisheries, under MMPA section 101(a)(5)(E) (75 FR 29984, May 28, 2010).  Prior to issuing the permit, NMFS made a determination that incidental taking from commercial fishing will have a negligible impact on CNP humpback whales. For these reasons, the Plan does not address M&SI of humpback whales.
1.2.2
Commercial Fisheries

The Plan focuses on reducing M&SI of false killer whales in the Category I Hawaii-based deep-set longline fishery (defined on the MMPA List of Fisheries (LOF) as the “HI deep-set (tuna target) longline/set line” and “Western Pacific Pelagic (Deep-set component)” fisheries), and the Category II Hawaii-based shallow-set longline fishery (defined on the LOF as the “HI shallow-set (swordfish target) longline/set line” and “Western Pacific Pelagic Shallow-set component” fisheries). These fisheries operate in both U.S. waters and on the high seas; on the LOF, the high

seas components of the fisheries are not considered separate fisheries, but extensions of the fisheries operating within U.S. waters. The Plan also considers potential impacts to the marine mammal stocks from the Hawaii shortline and kaka line fisheries. See section 5 for a description of these fisheries.

The Team acknowledges that there are other U.S. fisheries that may have incidental M&SI of false killer whales, such as commercial and recreational trolling and other hook-and-line fisheries, but the Plan does not include recommendations for reducing bycatch in these other fisheries. Instead, this Plan focuses on the fisheries that are known to pose significant risk to the region’s stocks of false killer whales or for which anecdotal evidence of interactions has been reported. However, some of the management and research recommendations contained in this Plan could help to reduce serious injuries and mortalities of marine mammals if also implemented in other fisheries.

1.3
Goal of the Plan
The Hawaii pelagic stock is the only stock of false killer whales in the Pacific Islands Region for which M&SI incidental to Hawaii’s longline fisheries exceeds the stock’s PBR level. The primary goal of the Plan is to reduce, within six months of its implementation, incidental M&SI of the Hawaii pelagic stock of false killer whales in the Hawaii-based longline fisheries to less than the stock’s PBR level within the U.S. EEZ surrounding the Hawaiian Islands. 

The Hawaii pelagic stock is a transboundary stock that inhabits waters both within and outside of the U.S. EEZ around the Hawaiian Islands. Hawaii’s longline fisheries also operate both within the U.S. EEZ and in international waters (high seas), and incidental M&SI of the Hawaii pelagic stock of false killer whales have been documented both within the U.S. EEZ and on the high seas. The status of this stock was previously only been evaluated in the SAR based on data from U.S. EEZ waters of the Hawaiian Islands, due to limitations on data for international waters. However, the Draft 2010 SAR also includes a calculation of PBR using all available peer-reviewed information on the abundance of false killer whales on the high seas and within the U.S. EEZ around Johnston Atoll. The average annual estimated M&SI by U.S. longline vessels operating on the high seas and within the U.S. EEZ around Johnston Atoll exceeds this PBR, and the combined U.S. and international M&SI is likely substantially higher. Better information on the full geographic range of this stock and quantitative estimates of bycatch in international fisheries are needed to reduce the uncertainties regarding impacts of false killer whales takes on the high seas, but these uncertainties do not change the current assessment that the pelagic false killer whale stock is strategic. Therefore, another goal of the Plan is achieve reductions in the level of M&SI of the high seas component of the Hawaii pelagic stock. 

The Plan’s long-term goal is to reduce, within five years of its implementation, the M&SI of the Hawaii pelagic (including the high seas component), Hawaii insular, and Palmyra Atoll stocks of false killer whales to insignificant levels (i.e., less than 10% of their respective PBR levels). 

1.4
The Role of the Facilitator in the Take Reduction Plan Process

NMFS contracted with CONCUR, Inc. (Berkeley, CA) to facilitate team meetings and to assist in logistical arrangements of team meetings. In its role as facilitator, CONCUR was responsible for: identifying and contacting potential team members, conducting confidential stakeholder interviews, providing strategic planning support for NMFS, preparing meeting agendas, planning and facilitating team meetings and working groups, working with the team to establish ground rules, guiding and summarizing the deliberations, and synthesizing key results at periodic junctures in meetings. In addition, CONCUR prepared Key Outcomes Memoranda as a concise record of each meeting, maintained open communications with team members, and ensured timely submission of a draft Take Reduction Plan to NMFS.
1.5
Establishment of the Take Reduction Team

The selection of team members followed guidance provided by section 118 of the MMPA. NMFS strove to select an experienced and committed team with a balanced representation of stakeholders. Members of the Take Reduction Team include fishermen and representatives of the Hawaii-based deep-set and shallow-set fishing industry, environmental groups, marine mammal biologists, fisheries biologists, and representatives of the Western Pacific Fishery Management Council, the State of Hawaii, the Marine Mammal Commission, and NMFS.

Team members participated in a stakeholder assessment conducted by CONCUR prior to the first meeting of the team. Based on these interviews, CONCUR concluded that TRT members were willing to work together and shared the goal of reducing the bycatch of marine mammals. TRT members recognized that there would be some challenges in producing a consensus-based Take Reduction Plan, given their divergent interests on some issues. However, they also shared many common interests. Most importantly, they all agreed that incidental take of marine mammals is not in the interest of any of their organizations. This realization gave impetus to the ambitious work plan, which called for TRT members to work together in pursuit of mutual gains to devise common ground solutions within the given timeframe.

Members of the False Killer Whale Take Reduction Team, and their alternates, are listed below. Complete contact information for team members is provided in Appendix A.

False Killer Whale Take Reduction Team Members and Alternates:

William Aila, Hui Malama I Kohola

Robin Baird, Cascadia Research Collective

Hannah Bernard, Hawaii Wildlife Fund

Steve Beverly, Secretariat of the Pacific Community


Alternate: Eric Gilman, Hawaii Pacific University and Blue Ocean Institute

Brendan Cummings, Center for Biological Diversity


Alternate: Liz Alter, Natural Resources Defense Council

Paul Dalzell, Western Pacific Fishery Management Council


Alternate: Asuka Ishizaki, Western Pacific Fishery Management Council

Roger Dang, Pacific Fishing & Supply, Inc.

Clint Funderburg, F/Vs Rachel and Golden Sable


Alternate: Frank Crivello, F/V Laura Ann

John Hall, F/V Zephyr

Kris Lynch, Marine Mammal Commission


Alternate: David Laist, Marine Mammal Commission

Kristy Long, NMFS Office of Protected Resources

Paul Nachtigall, University of Hawaii


Alternate: Marlee Breese, University of Hawaii

David Nichols, State of Hawaii, Department of Land and Natural Resources

Tory O’Connell, Coastal Marine Research

Alternate: Jan Straley, University of Alaska Southeast

Jerry Ray, F/V Katy Mary


Alternate: John LaGrange, F/V Janthina

Andy Read, Duke University


Alternate: David Johnston, Duke University

Lance Smith, NMFS Pacific Islands Regional Office


Alternate: Lisa Van Atta, NMFS Pacific Islands Regional Office

Ryan Steen, Stoel Rives LLP


Alternate: Sean Martin, Hawaii Longline Association

Sharon Young, Humane Society of the United States


Alternate: Vicki Cornish, Ocean Conservancy

NMFS Advisors and Technical Experts:

Adam Bailey, Pacific Islands Regional Office

Keith Bigelow, Pacific Islands Fisheries Science Center

Alexa Cole, NOAA General Counsel for Enforcement and Litigation

Laura Engleby, Southeast Regional Office

Jason Forman, NOAA Office of General Counsel

Karin Forney, Southwest Fisheries Science Center

Russell Ito, Pacific Islands Fisheries Science Center

Don Kobayashi, Pacific Islands Fisheries Science Center

Jayne LeFors, Pacific Islands Regional Office

Jamie Marchetti, Pacific Islands Regional Office

Michael Marsik, Pacific Islands Regional Office

Erin Oleson, Pacific Islands Fisheries Science Center

Take Tomson, NOAA Office for Law Enforcement, Pacific Islands Division

Frederich Tucher, General Counsel, Pacific Islands Region

Nancy Young, Pacific Islands Regional Office (TRT Coordinator)

Michelle Yuen, Pacific Islands Regional Office

United States Coast Guard Advisors:

Eric Roberts

Jared England

Facilitators:

Bennett Brooks, CONCUR, Inc.

Scott McCreary, CONCUR, Inc.
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DISTRIBUTION, STOCK STRUCTURE, AND ABUNDANCE OF 


FALSE KILLER WHALES

2.1
Stock Definitions and Geographic Ranges
False killer whales are found worldwide mainly in tropical and warm-temperate waters (Stacey et al. 1994). In the North Pacific, this species is well known from southern Japan, Hawaii, and the eastern tropical Pacific. There are six stranding records from Hawaiian waters (Nitta 1991; Maldini 2005).  One on-effort sighting of false killer whales was made during a 2002 shipboard survey of waters within the U.S. Exclusive Economic Zone (EEZ) of the Hawaiian Islands (Barlow 2006).  Smaller-scale surveys conducted around the main Hawaiian Islands show that false killer whales are also encountered in nearshore waters (Baird et al. 2005, Mobley et al. 2000, Mobley 2001, 2002, 2003, 2004). This species also occurs in U.S. EEZ waters around Palmyra Atoll, Johnston Atoll, and American Samoa (Barlow and Rankin 2007, Draft 2010 SAR).
Genetic analyses of tissue samples collected within the Eastern North Pacific (ENP) indicate restricted gene flow between false killer whales sampled near the main Hawaiian Islands and false killer whales sampled in all other regions of the ENP (Chivers et al. 2007). Since 2003, observers of the Hawaii-based longline fisheries have also been collecting tissue samples of caught cetaceans for genetic analysis whenever possible.  Between 2003 and 2008, five false killer whale samples (three collected outside the Hawaiian EEZ and two collected more than 100 nautical miles (185 km) from the main Hawaiian Islands) were determined to have ENP-like haplotypes. Based on sighting locations and results of the genetic analyses, Chivers et al. (2008) suggested implementing a stock boundary for insular vs. pelagic false killer whales at approximately 75 nautical miles (nmi) (139 km) from the main Hawaiian Islands, until more information was available about the ecology of false killer whales, and especially the movement patterns of the insular stock animals. 
For the 2008-2009 marine mammal SARs, a provisional stock boundary for insular and pelagic stocks of false killer whales was recognized as the February-September longline exclusion boundary (at roughly 75 miles from the islands), with the expectation that this boundary would be refined as additional studies of false killer whale movements became available. Recent satellite telemetry studies, boat-based surveys, and photo-identification analyses of false killer whales around Hawaii have demonstrated that these two stocks have overlapping ranges, rather than a clear separation in distribution. Insular false killer whales have been documented as far as 112 km from the main Hawaiian islands, and pelagic stock animals have been documented as close as 42 km to the islands (Baird et al. 2008, Baird 2009, Baird et al. 2010, R. Baird unpublished data). Based on a review of new information (Forney et al. 2010), the Draft 2010 SAR recognizes a new, overlapping stock structure for insular and pelagic stocks of false killer whales around Hawaii: animals within 40 km of the main Hawaiian Islands are considered to belong to the insular stock; animals beyond 140 km of the main Hawaiian Islands are considered to belong to the pelagic stock, and the two stocks overlap between 40 km and 140 km from shore (Figure 1).  
The Draft 2010 SAR also clarifies that the pelagic stock includes animals found both within the Hawaiian Islands EEZ and in adjacent international waters; however, because data on false killer whale abundance, distribution, and human-caused impacts are largely lacking for international waters, the status of this stock is evaluated based on data from U.S. EEZ waters of the Hawaiian Islands (NMFS 2005).  The Palmyra Atoll stock of false killer whales remains a separate stock, because comparisons amongst false killer whales sampled at Palmyra Atoll and those sampled from the insular stock of Hawaii and the pelagic ENP revealed restricted gene flow, although the sample size remains low for robust comparisons (Chivers et al. 2007).  NMFS will continue to obtain and analyze additional tissue samples for genetic studies of stock structure, and will evaluate new information on stock ranges as it becomes available. 
In the Draft 2010 SAR, there are currently four Pacific Islands Region management stocks of false killer whales: 1) the Hawaii insular stock, which includes false killer whales inhabiting waters within 140 km (approx. 75 nmi) of the main Hawaiian Islands; 2) the Hawaii pelagic stock, which includes false killer whales inhabiting waters greater than 40 km (22 nmi) from the main Hawaiian Islands; 3) the Palmyra Atoll stock, which includes false killer whales found within the U.S. EEZ of Palmyra Atoll; and 4) the American Samoa stock, which includes false killer whales found within the U.S. EEZ of American Samoa. [As discussed earlier, the American Samoa stock was not included in the scope of the Team’s discussions, and so will not be described further in this Plan.]
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Figure 1. Sighting, biopsy, and telemetry records of false killer whales identified as being from insular (closed symbols) vs. pelagic (open symbols) stocks.  The dark gray area is the 40-km insular stock core area; light gray area is the 40-km to 140-km overlap zone (Baird et al. 2010; Baird, unpublished data; reproduced from Forney et al. 2010).

2.2
Abundance Estimates and Potential Biological Removal Levels

PBR is 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. The MMPA specifies that it is calculated as the product of the minimum population size of the stock, one-half the maximum productivity rate, and a “recovery” factor (MMPA Sec. 3., 16 U.S.C. 1362).
2.2.1
Hawaii Insular Stock

A mark-recapture study of photo-identification data obtained during 2000-2004 around the main Hawaiian Islands produced an estimate of 123 (CV=0.72) insular false killer whales (Baird et al. 2005). The minimum population estimate for the insular stock of false killer whales is the number of distinct individuals identified in this population during the 2002-2004 photo-identification studies, 76 individuals (Baird et al. 2005).  This is similar to the log-normal 20th percentile of the mark-recapture abundance estimate, 71 false killer whales. A recent study (Reeves et al. 2009) summarized information on false killer whale sightings near Hawaii between 1989 and 2007, based on various survey methods, and suggested that the insular stock of false killer whales may have declined during the last two decades.  No data are available on current or maximum net productivity rate for this species in Hawaiian waters.

The PBR level for the insular false killer whale stock is calculated as the minimum population size (76) times one half the default maximum net growth rate for cetaceans (½ of 4%) times a recovery factor of 0.40 (for a stock of unknown status with a human-caused M&SI rate CV>0.80; see Wade and Angliss 1997), resulting in a PBR of 0.61 false killer whales per year.
2.2.2
Hawaii Pelagic Stock

Analyses of a 2002 shipboard line-transect survey of the Hawaiian Islands EEZ (Hawaiian Islands Cetacean and Ecosystem Assessment Survey, or HICEAS) resulted in an abundance estimate of 236 (CV=1.13) false killer whales (Barlow 2006) outside of 75 nmi of the main Hawaiian Islands. A recent re-analysis of the HICEAS data using improved methods and incorporating additional sighting information obtained on line-transect surveys south of the Hawaiian EEZ during 2005, resulted in a revised estimate of 484 (CV = 0.93) false killer whales within the Hawaiian Islands EEZ outside of about 75 nmi of the main Hawaiian Islands (Barlow and Rankin 2007). This is the best available abundance estimate for the pelagic stock of false killer whales. The 2005 survey (Barlow and Rankin 2007) also resulted in a separate abundance estimate of 906 (CV=0.68) false killer whales in international waters south of the Hawaiian Islands EEZ and within the EEZ of Johnston Atoll, but it is unknown how many of these animals might belong to the Hawaii pelagic stock. The log-normal 20th percentile of the 2002 abundance estimate for the Hawaiian Islands EEZ outside of 75 nmi from the main Hawaiian Islands (Barlow and Rankin 2007) is 249 false killer whales. No data are available on current population trend, and no data are available on current or maximum net productivity rate for this species in Hawaiian waters.

Following the NMFS Guidelines for Assessing Marine Mammal Stocks (NMFS 2005), the PBR is calculated only within the U.S. EEZ of the Hawaiian Islands, because abundance estimates and estimates of human-caused M&SI from all U.S. and non-U.S. sources are not available in international waters where this stock may also occur. The PBR level for the Hawaii pelagic stock of false killer whale is thus calculated as the minimum population size within the U.S. EEZ of the Hawaiian Islands (249) times one half the default maximum net growth rate for cetaceans (½ of 4%) times a recovery factor of 0.50 (for a stock of unknown status with a Hawaiian Islands EEZ M&SI rate CV ≤ 0.30; Wade and Angliss 1997), resulting in a PBR of 2.5 false killer whales per year.
2.2.3
Palmyra Atoll Stock

Recent line transect surveys in the U.S. EEZ waters of Palmyra Atoll produced an estimate of 1,329 (CV = 0.65) false killer whales (Barlow and Rankin 2007). This is the best available abundance estimate for false killer whales within the Palmyra Atoll EEZ. The log-normal 20th percentile of the 2002 abundance estimate for the Palmyra Atoll EEZ (Barlow and Rankin 2007) is 806 false killer whales. No data are available on current population trend or on current or maximum net productivity rate for this species in Palmyra Atoll waters.

The PBR level for the Palmyra Atoll false killer whale stock is calculated as the minimum population size (806) times one half the default maximum net growth rate for cetaceans (½ of 4%) times a recovery factor of 0.40 (for a stock of unknown status with a M&SI rate CV >0.80; Wade and Angliss 1997), resulting in a PBR of 6.4 false killer whales per year. 

3
SERIOUS INJURIES AND MORTALITIES INCIDENTAL TO

HAWAII’S DEEP-SET AND SHALLOW-SET LONGLINE 

FISHERIES

3.1
Data Sources and Methodology
The main source of data for estimating mortalities and serious injuries of marine mammals incidental to Hawaii’s longline fisheries is from the Hawaii Longline Observer Program, coordinated by the NMFS Pacific Islands Regional Office. Observer data have been collected through this mandatory observer program since 1994. 

Observers are responsible for recording information such as fishing gear characteristics and operations, set locations and times, target and non-target species catch, protected species interactions, and details on interactions with fishing gear. Current regulations require 100% observer coverage for the shallow-set fishery and at least 20% coverage annually for the deep-set fishery. Observed deep-set trips are selected using two sampling schemes to accommodate fluctuating coverage levels and utilize observers efficiently. Coverage levels in the deep-set fishery vary throughout the year because of fluctuation in the fleet’s activity level, demands of 100% coverage in the shallow-set fishery, and an influx of observers after completion of NMFS observer training. More details on the sampling schemes are available in McCracken and Forney (2010).

Serious Injury Determinations

Under the MMPA, NMFS must manage serious injuries and mortalities of marine mammals incidental to commercial fishing operations. This charge requires that NMFS be able to distinguish serious injuries from those that are not serious. NMFS has defined “serious injury” in regulations (50 CFR 229.2) as “any injury that will likely result in mortality.” 

Serious injury determinations have been made using the guidelines developed in Angliss and DeMaster (1998) following a 1997 technical workshop on determining serious injuries in marine mammals. In 2007, new information on injuries to marine mammals was reviewed at a Serious Injury Technical Workshop, resulting in the development of new criteria (Table 1 in Andersen et al. 2008, included here as Appendix XX), which were applied in a recent review of injuries to cetaceans in Hawaii-based longline fisheries (Forney 2009). There are several criteria relevant to the types of injuries to small cetaceans, including false killer whales, that are typically documented in Hawaii’s longline fisheries. Small cetaceans are considered seriously injured if they are hooked internally (ingested or in the mouth, excluding observed lip-only hookings), released with substantial gear attached, and/or are swimming abnormally post-release. “Substantial gear” is gear that is wrapped or has the potential to wrap around appendages, the beak, or head. Conversely, animals that are hooked externally (body, fluke) and released with no or minimal gear are generally considered not seriously injured. Other factors, such as the length of the animal’s confinement, are also considered when making the determination (Andersen et al. 2008).

Serious injury determinations are made by NMFS scientists on a case-by-case basis using observer data, photos, and videos that describe marine mammal identification characteristics, the nature of the interaction, details on any injuries sustained by the animals, and the amount and type of gear left on the animal upon release (Forney 2009). In cases where the cetacean species cannot be identified by the at-sea observer, candidate species are determined based on the observer’s descriptions, photographs, sketches, and videos (when available). 

Based on the new injury determination criteria, all cetacean injures sustained in interactions with Hawaii-based longline fisheries were reviewed to re-assess the severity of the injury. These new determinations are included in Forney (2009), and are the basis for estimates of M&SI in the Hawaii-based longline fisheries. 

3.2.
Serious Injury and Mortality Estimates

The total M&SI of cetaceans in the shallow-set fishery (with 100% coverage) and the estimated annual and 5-year average M&SI of cetaceans in the deep-set fishery are reported by McCracken and Forney (2010). Their methodology includes prorating all estimated takes of false killer whales based on the proportions of observed interactions that resulted in death or serious injury (89%), or non-serious injury (11%).  Further, takes of false killer whales of unknown stock origin within the insular/pelagic stock overlap zone are prorated based on the density of each stock in that area, as recommended in the NMFS Guidelines for Assessing Marine Mammal Stocks (NMFS 2005) and by the Pacific Scientific Review Group.  No genetic samples are available to establish stock identity for these takes, but both stocks are considered at risk of interacting with longline gear within this region.  The pelagic stock is known to interact with longline fisheries in waters offshore of the overlap zone based on two genetic samples obtained by fishery observers (Chivers et al. 2008). Insular false killer whales have been documented via telemetry to move sufficiently far offshore (112 km) to reach longline fishing areas (R. Baird, unpublished data), and animals from this stock have a high rate of dorsal fin disfigurements consistent with injuries from unidentified fishing line (Baird and Gorgone 2005).  The prorating introduces an additional element of uncertainty into the bycatch estimates, but until methods of determining stock identity for animals observed taken within the overlap zone are available (e.g., photos, tissue samples), this approach ensures that potential impacts to both stocks are assessed.  

Based on these bycatch analyses, estimates of annual and 5-year average annual M&SI of false killer whales, by stock and EEZ area, are shown in Table 1 (Draft 2010 SAR). Estimates of M&SI do not include any of the unidentified animals that may have been false killer whales, and, therefore, are minimum estimates. Efforts are currently underway to develop methods of prorating the unidentified animals by species and stock, taking into account geographic differences in their ranges and observed rates of documented interactions with each species.          

Table 1. Summary of available information on incidental M&SI of false killer whales in Hawaii’s longline fisheries, by stock and EEZ area, as applicable (McCracken and Forney 2010). Mean annual takes are based on 2004-2008 estimates unless otherwise indicated. Information on all observed mortalities (M), serious injuries (SI) and non-serious injuries (NSI) is included, because total takes were prorated to mortalities, serious injuries, and non-serious injuries based on the observed proportions of each outcome (see McCracken and Forney 2010 for details).
	Fishery Name
	Year
	Data Type
	Percent Observer Coverage
	Observed mortalities (M), serious injuries (SI) and non-serious injuries (NSI), and total estimated mortality and serious injury (M&SI) of false killer whales by stock / EEZ region

	
	
	
	
	Hawaii Pelagic Stock
	Hawaii Insular 

Stock
	Palmyra Atoll Stock

	
	
	
	
	Outside of U.S. EEZs
	Hawaiian Islands EEZ
	
	

	
	
	
	
	Obs.

M/SI/NSI
	Estimated M&SI

(CV)
	Obs.

M/SI/NSI
	Estimated M&SI

(CV)
	Obs.

M/SI/NSI
	Estimated M&SI

(CV)
	Obs.

M/SI/NSI
	Estimated M&SI

(CV)

	Hawaii-based deep-set longline fishery
	2004

2005

2006

2007

2008
	Observer data
	25%

28%

22%

20%

22%
	0/3/0

0/1/0

0/2/0

0/0/1

0/0/0
	13 (0.4)

3 (1.6)

8 (0.7)

2 (3.7)

0 (-)
	1/2/0

1/0/0

0/1/1*

0/1/1

0/3/1
	12 (0.3)

3 (1.9)

3 (1.7)

8 (0.8)

11 (0.4)
	0/0/0

0/0/0

0/0/1*

0/0/0

0/0/0
	0 (-)

0 (-)

3 (0.7)

0 (-)

0 (-)
	0/0/0

0/0/0

0/0/0

0/1/0

0/0/0
	0 (-)

0 (-)

0 (-)

2 (0.7)

0 (-)

	Mean Estimated Annual Takes (CV)
	5.3 (0.5)
	
	7.3 (0.3)
	
	0.6 (1.3)
	
	0.3 (1.3)

	Hawaii-based shallow-set longline fishery
	2004

2005

2006

2007

2008
	Observer data
	100%

100%

100%

100%

100%
	0/0/0

0/0/0

0/0/0

0/0/0

0/0/0
	0

0

0

0

0
	0/0/0

0/0/0

0/0/0

0/0/0

0/0/1
	0

0

0

0

0
	0/0/0

0/0/0

0/0/0

0/0/0

0/0/0
	0

0

0

0

0
	No fishing effort

	Mean Annual Takes  (100% coverage)
	
	0
	
	0
	
	0
	

	Minimum total annual takes within U.S. EEZs
	7.3 (0.3)
	0.6 (1.3)
	0.3 (1.3)


* The single NSI take within insular/pelagic stock overlap zone is shown once for each stock, but total estimates derived from this take are prorated by stock based on insular/pelagic false killer whale densities within the overlap zone (see text above, and McCracken and Forney 2010).
3.3
Nature of the Interactions
Interactions with marine mammals in Hawaii’s longline fisheries appear to occur in two “modes.” The first involves animals that are hooked or entangled while preying on longline bait and/or catch (i.e., depredation); most of these animals are hooked in the mouth on sets in which depredation is observed. In the deep-set fishery, this occurs in false killer whales and pilot whales, and in the shallow-set fishery, in Risso’s and bottlenose dolphins. The second mode involves animals that accidentally encounter the gear and become hooked or entangled. This is thought to be the mechanism for the documented interactions with small dolphins, beaked whales, and large baleen whales.

Observers on board Hawaii’s longline vessels record marine mammal sightings and behavior, interactions (i.e., any contact with the fishing gear by a marine mammal, including depredation on catch), and takes (interactions involving a hooking, entanglement, or both, which may result in death or injuries that are later determined to be either serious or non-serious). Of the 43 false killer whales taken by Hawaii’s longline fisheries between 1997 and 2009, 3 were mortalities. Of the mortalities, 1 involved hooking (head/beak/mouth), 1 involved entanglement (fluke), and 1 involved both (hooked in fluke, entanglement of tail stock). The remaining 40 interactions were injuries, of which 81% (34) involved hookings, 10% (3) involved entanglements, and 7% (2) involved both hooking and entanglement; 2% (1) were classified as “other”. Of the 34 hookings, 67% (25) were mouth-hooked or the hook was ingested, 11% (4) were hooked in the fluke/tail, and in 22% (8), the location of the hooking was unknown. 

Depredation

The high proportion of mouth-hookings or ingestion of hooks by false killer whales is almost certainly linked with depredation. Observers are able to differentiate between damage to catch caused by sharks, squid, and marine mammals. Marine mammal damage is characterized by the removal of the fish from the hook, leaving only the “lips” or head, including gill plates, of the fish behind. However, as depredation is not always correlated with sightings or activities of whales around the gear, it is not always possible to identify the marine mammal species engaging in this behavior.

Hawaii’s longline fisheries target many of the preferred prey species of false killer whales. False killer whale prey include tunas, billfish, mahi mahi, ono, and pomfret, all of which are either targeted or caught by the longline fisheries (Baird et al. 2008). False killer whales are primarily hooked or entangled in sets targeting bigeye tuna (Forney 2009). False killer whales have learned to take catch off of the lines, and may have learned to associate longline vessels with the alternate foraging opportunity. False killer whales may be attracted to vessels through unknown mechanisms, potentially including particular visual (lighting) or acoustic cues. Cavitation noise of ship propellers was found to be the likely acoustic cue attracting sperm whales to longline vessels in Alaska (Thode et al. 2007). 

Since about August 2003, approximately 1.15% of the tunas landed on observed trips showed signs of marine mammal damage, and 6% of deep-sets and 3% of shallow-sets had depredation of catch (Table 2). This may be an underestimate of the total amount of depredation occurring because it does not take into account levels of depredation on bait. Currently, observers do not record depredation on bait, because there is no way to reliably determine whether hooks that come up empty have lost their bait due to depredation by marine mammals, other species (e.g., sharks, squid), or because of other mechanical factors. 
Table 2. Depredation of longline sets and bycatch data for false killer whales and false killer whales/unidentified ‘blackfish’ only, based on observer data from August 2003 - December 2009 (excluding vessels that participated in gear research during and subsequent to the experimental trips).

[image: image2]
Depredation appears to be an increasing problem. Fishermen and observers are reporting that depredation is occurring more frequently, and an analysis of information recorded on the observer program’s catch log form is largely consistent with these observations. Depredation by marine mammals in longline and other fisheries also occurs worldwide. Several workshops and symposia have been held to discuss the issue and recommend research or management actions (Donoghue 2003; Vancouver Aquarium 2006; IOTC and NRIFSF 2007). 

Depredation is potentially harmful to marine mammals not only because it may lead to a hooking or entanglement, but it also has negative impacts on the fishery. Depredation may result in loss of catch, loss of bait (and thus lost opportunity to catch target species), damage to or loss of gear, and loss of time spent fishing. All of this results in increased operating costs; therefore, fishermen are highly motivated to find a solution to this problem.

4
SENSORY ABILITIES AND FORAGING ECOLOGY OF FALSE 

KILLER WHALES

4.1
Sensory Abilities
Sound is the most effective means of transmitting or receiving information about the aquatic environment and communicating. As a result, the sound production system of some cetacean species is highly evolved. Odontocete cetaceans rely heavily on acoustics to sense their environment. Odontocetes possess excellent hearing. False killer whales have a typical mammalian U-shaped audiogram and have a broad hearing range (2-115 kHz), with the most sensitive hearing between 16-64 kHz (Thomas et al. 1988). 

Odontocetes have three main vocalization types. Whistles are tonal sounds used for communication or social sounds. Clicks are short-duration broadband impulse sounds. Echolocation clicks are used to “illuminate” objects for foraging, navigation, or communication. Burst-pulse clicks are very fast repetition rate clicks such that they sound buzz-like and have a tonal quality (Au 1993). There is a reasonable body of research on false killer whale acoustics. Their whistles have been identified and classified from field recordings, and they are distinguished from other species quite accurately (Oswald et al. 2003). False killer whale echolocation clicks and echolocation capabilities are also well understood from captive research (Thomas et al. 1990, Thomas and Turl 1990, Brill et al. 1992, Au et al. 1995, Nachtigall and Supin 2008). False killer whale echolocation clicks in the wild were measured to have the highest energy between 30-70 kHz (Madsen et al. 2004). The click characters (peak frequency, beam angle, etc.) are dynamic depending on echolocation task and potential masking. False killer whales can use echolocation clicks to discriminate very fine differences between targets in considerable ambient noise. False killer whales are capable of detecting tuna at moderate range (~200  m) using echolocation clicks (Madsen et al. 2004), but they also use echolocation to locate and discriminate targets even in clear, illuminated waters and at very short distances (<1 m). When targeting their prey species, they are likely echolocating off of the fish’s air-filled swim bladder as that is believed to result in a higher target strength (Madsen et al. 2004). 

Bottlenose dolphins (Tursiops truncatus) have been shown to use passive listening for prey detection (Gannon et al. 2005). Mammal-eating or ‘transient’ killer whales (Orcinus orca) have also been shown to incur ecological costs from echolocating (i.e., from prey being alerted by echolocation). Barrett-Lennard et al. (1996), Deecke et al. (2002), and Guinet (1992) hypothesized that mammal-eating killer whales detect prey via passive listening. It is, therefore, not unreasonable to assume that false killer whales can use passive acoustic cues—such as the sounds made by fishing vessels, fishing gear, or hooked fish—to locate food sources. The open ocean is a good environment for sound transmission. Under favorable conditions, sounds produced by longline vessels should transmit over distances of several kilometers.
4.2
Foraging Ecology
There is no information available on the false killer whale diet from the few stranded false killer whales in Hawaii. However, Baird et al. (2008) provide information on false killer whale diet from observational studies. False killer whales feed during the day, and their frequent prey sharing behavior and long handling time of large prey items allows observers to document the prey items being consumed. False killer whales from the Hawaii Insular stock have been observed preying on nine prey species (Table 3), seven of which are fished commercially. 

Table 3. Prey species documented for false killer whales in Hawaii (Table 4 in Baird 2009). * indicates probable identification. + indicates species caught commercially.

	English Name
	Hawaiian Name
	Scientific Name
	Source

	Yellowfin tuna +
	Ahi
	Thunnus albacares 
	Baird et al. 2008

	Albacore tuna +
	Ahi palaha
	Thunnus alalunga 
	Baird et al. 2008

	Skipjack tuna +
	Aku 
	Katsuwonus pelamis 
	Baird et al. 2008

	Scrawled File fish *
	Loulu or Oilepa 
	Aluterus scriptus 
	Baird et al. 2008

	Broadbill swordfish +
	A‘u ku 
	Xiphias gladius 
	C. Babbit pers. comm..

	Dolphin fish +
	Mahimahi 
	Coryphaena hippurus 
	Baird et al. 2008

	Wahoo +
	Ono
	Acanthocybium solandri 
	Baird et al. 2008

	Lustrous pomfret *+
	Monchong
	Eumegistus illustrus 
	Baird et al. 2008

	Threadfin jack
	Kagami ulua 
	Alectis ciliaris 
	D. Perrine pers. comm.


Karin Forney compiled and distributed to the Team a record of all species observed with marine mammal damage in the longline fisheries since 2003 (see Attachment 4 of the Data Analysis/Mining Work Group call summary, March 23, 2010, available online at http://www.nmfs.noaa.gov/pr/interactions/fkwtrt/workgroups/dataanalysis03232010.pdf). These species included tunas (bigeye, skipjack, yellowfin, albacore, unidentified), mahi, swordfish, wahoo, and unidentified billfish, among others. While these are not necessarily depredated by false killer whales, they do provide an indication of the fish species that are the target of marine mammal depredation, and they demonstrate the overlap between the natural diet of false killer whales and species that are depredated from longlines.

5
DESCRIPTION OF THE FISHERIES

5.1
Hawaii-based Deep-set and Shallow-set Longline Fisheries

5.1.1
History
Hawaii’s longline fishery began around 1917 and was based on fishing techniques brought to Hawaii by Japanese immigrants. The early Hawaiian sampan-style flagline boats targeted large yellowfin and bigeye tuna using traditional basket gear with tarred rope mainline. This early phase of Hawaii longline fishing declined steadily into the 1970s due to low profitability and lack of investment in an aging fleet (Boggs and Ito 1993). During the 1980s, tuna longline effort began to expand to supply developing domestic and export markets for high quality fresh and sashimi grade tuna. In the late 1980s and early 1990s, the nature of the fishery changed completely with the arrival of swordfish and tuna-targeting fishermen from longline fisheries of the Atlantic and Gulf States. In 1985, the longline fishery surpassed landings of the skipjack pole-and-line fleet and has remained the largest Hawaii-based fishery to date. Longline effort increased rapidly from 37 vessels in 1987 to 138 vessels in 1990 (Ito and Machado 2001). Swordfish landings rose rapidly from 600,000 pounds in 1989 to 13.1 million pounds in 1993 (WPRFMC 2003). The influx of large, modern longline vessels promoted a revitalization of the fishery, and the fleet quickly adopted new technology to better target bigeye tuna at depth. The near-full adoption of monofilament mainline longline reels further modernized the fleet and improved profitability.

An emergency moratorium was placed on the rapidly expanding fishery in October 1991 (Fishery Management Plan (FMP) Amendment 4). Also in October 1991, longline fishing was prohibited within a 50 nmi radius of the Northwest Hawaiian Islands to prevent interactions with the endangered Hawaiian monk seal (FMP Amendment 3). Another area closure was implemented in March 1992 in which longline fishing was prohibited around the main Hawaiian Islands to reduce gear conflicts between small troll and handline boats and longline vessels (FMP Amendment 5) (Figure 2). A limited access program was established in 1994 allowing for a maximum of 164 transferable longline permits for vessels ( 101 feet in overall length (FMP Amendment 7). During the same year, the Hawaii Longline Observer Program was initiated, primarily to monitor interactions with protected species.

Selected changes to the fishery’s management are summarized in Table 2.
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Figure 2. Boundary of Main Hawaiian Islands Longline Fishing Prohibited Area.

Table 2. Selected regulatory and monitoring changes for Hawaii’s longline fisheries. (Adapted from Baird 2009). 

	Year/Month
(Effective Date)
	Action
	Regulatory or monitoring changes

	1991 May
	FMP Amendment 2
	Implementation of permitting and logbook program for recording of catch and fishing effort

	1991 Oct
	FMP Amendment 3
	Created longline exclusion zone around Northwestern Hawaiian Islands (50 nmi) to protect monk seals

	1991 Oct
	FMP Amendment 4
	Three-year moratorium on new entry into fishery imposed

	1991 Oct
	FMP Amendment 4
	Requirement for implementation of NMFS-owned vessel monitoring system (VMS) transmitters, with VMS data monitored by NMFS Office of Law Enforcement to ensure no fishing within prohibited areas

	1992 Mar
	FMP Amendment 5
	Created longline exclusion zone around Main Hawaiian Islands (50-75 nmi) to reduce conflict with near-shore fisheries

	1994 Jun
	Final rule, 50 CFR Part 685, FR Doc. 94-9325,
 April 19, 1994 
	Start of NMFS Hawaii Longline Observer Program and mandatory observer coverage

	1994 Jun
	FMP Amendment 7
	Limited entry program with transferable permits instituted
(164 vessels maximum, maximum vessel length 101 feet)

	2000
	Fiscal Year 2000 funding
	Significantly increased in observer coverage

	2002 Jun 
	Framework Measure 2
	Required use of blue-dyed bait, strategic offal discards, and line shooters with weighted branch lines to mitigate seabird interactions when fishing north of 23° N. Also requirement for owners and operators to attend NMFS' protected species workshop annually

	2002 Jun 
	Regulatory Amendment 1
	Ban on swordfish fishing north of the equator for turtle protection; closed waters between 0° and 15° N from April – May each year; instituted sea turtle handling requirements in EEZ waters.

	2004 Sep
	Final rule, 69 FR 48407, August 10, 2004
	Hawaii longline fishery reclassified as Category I fishery in 2004 List of Fisheries. 

	2004 Apr
	Regulatory Amendment 3
	Reopened swordfish fishery in Hawaii with requirement to use mackerel type bait and 18/0 circle hooks, effort limit of 2,120 sets/year, hard caps on loggerhead and leatherback turtle takes, and 100% observer coverage.

	2006 Jan
	Regulatory Amendment 5
	Allowed vessels fishing north of 23° N and those targeting swordfish south of 23 N to utilize side-setting to reduce seabird interactions in lieu of the measures required in Framework Measure 1.

	2006 Jun
	Proclamation 8031, 71 FR 36443, June 26, 2006
	Establishment of Papahanaumokuakea Marine National Monument around Northwestern Hawaiian Islands with exclusion of longline fishing (boundaries similar to “50 nmi” exclusion zone)

	2009 Jan
	Final rule, 73 FR 73032, December 1, 2008
	Hawaii longline fishery split into the Hawaii deep-set (tuna target) longline and Hawaii shallow-set (swordfish target) longline fisheries in the 2009 MMMPA List of Fisheries.

	2010 Jan
	FMP Amendment 18
	Annual limit on the number of shallow sets removed, and loggerhead sea turtle take limit increased.


5.1.2
Overview
The Hawaii-based longline fishery is the largest of all the commercial pelagic fisheries in Hawaii. In 2008, the longline represented 85% of the total commercial pelagic landings and 89% of the ex-vessel revenue (WPRFMC 2010). The longline fleet has historically operated in two distinct modes based on gear deployment: deep-set longline to target primarily bigeye tuna and shallow-set longline used to target swordfish. Vessel operators must notify NMFS prior to departure whether the vessel is undertaking a deep-set or shallow-set trip.  Once the trip type is set, it cannot be changed during the trip.  

The limited access program allows for 164 vessels in the fishery, but active vessel participation has been closer to 130 in recent years. In 2008, 128 vessels actively participated in the fishery (Figure 3), with 104 vessels targeting tunas exclusively and 1 vessel targeting swordfish exclusively throughout the year; 23 vessels targeted both swordfish and tunas at some point during 2008 (WPRFMC 2010). Vessel sizes range up to nearly the maximum 101-foot limit, but the average size is closer to 65 – 70 ft. Most of the vessels are of steel construction and use flake ice to hold catch in fresh/chilled condition. A few older wooden boats persist in the fishery. Some of the boats have mechanical refrigeration that is used to conserve ice, but catch is not frozen in this fishery. 
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Figure 3.  Number of Hawaii-based longline vessels, 1987-2008 (WPRFMC 2010)
The total number of sets by the Hawaii-based longline fleet has remained relatively stable for the past 5 years and above the long-term average, with the large majority (94%) of trips targeting tunas (Figure 4). The total number of hooks set by the Hawaii-based longline fisheries, however, steadily increased since 1994 to a record 41.5 million hooks in 2008 (WPRFMC 2010). Much of the increase is due to the shift in effort from swordfish and mixed target to tuna. Tuna sets typically set more hooks per day than swordfish and mixed target set types. Most of the hooks set were in areas outside of the EEZ (59%) and MHI EEZ (27%) in 2008 (WPRFMC 2010). 
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Figure 4.  Number of trips by the Hawaii-based longline fishery, 1991-2008 (WPRFMC 2010).
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 SEQ CHAPTER \h \r 1Figure 5.  Number of hooks set by the Hawaii-based longline fishery, 1991-2008 (WPRFMC 2010).
All longline vessels carry mandatory Vessel Monitoring Systems (VMS) monitored by NMFS, and must submit mandatory logbook data at the completion of every trip. VMS are satellite-based vessel monitoring systems whereby each unit transmits a signal (typically once per hour) identifying the exact latitude and longitude of a vessel.

Almost all of the Hawaii-based longline catch is sold at the United Fishing Agency auction in Honolulu. It is believed that very little of the longline catch is directly marketed to retailers or exported by the fishermen; however, there are significant exports by wholesalers and retailers who buy their fish from the auction. 

5.1.3
Shallow-set longline fishery

Shallow-set longline gear typically consists of a continuous mainline set near the surface and supported in the water column horizontally by floats with branch lines (gangions) connected at intervals to the mainline (Figure 6).  Mainline is made of 3.2-4.0 mm diameter monofilament and stored on large hydraulic reels. Bait is set at depths of 30-90 m. The portion of the mainline with branch lines attached is suspended between floats at about 20-75 m depth, and the branch lines hang off the mainline another 10-15 m. Only 4-5 branch lines are clipped to the mainline between floats, and a typical set for swordfish uses between 700-1,000 hooks.  Shallow swordfish sets are required to use size 18/0 circle hooks with a 10 degree offset and mackerel-type bait (the use of squid bait is prohibited). Seabird mitigation regulations require gear to be set at night, which also coincides with the swordfish nocturnal feeding behaviors, and hauls during the day.

The most productive swordfish areas for Hawaii-based longline vessels are north of Hawaii outside the U.S. EEZ on the high seas, and this fishery operates almost entirely north of Hawaii (north of approximately 20° N). In some years, when influenced by seawater temperature, this fishery may operate mostly north of 30° N. The fishery operates year-round, with effort highest in winter and spring months and dropping off substantially during the rest of the year. 
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Figure 6. Configuration of shallow-set (swordfish target) and deep-set (tuna target) (right) longline gear (Hawaii Longline Association and Honolulu Advertiser).
5.1.4
Deep-set longline fishery

The deep-set fishery targets bigeye tuna, which accounts on average for about 32% of the total landings for the Hawaii fleet, followed by yellowfin tuna, which accounts for approximately 10% of landings. Deep-set longline gear typically consists of a continuous mainline set below the surface and supported in the water column horizontally by floats with branch lines attached at intervals on the mainline.  Mainline is 3.2-4.0 mm diameter monofilament and stored on large hydraulic reels. In addition, radio buoys are also used to keep track of the mainline as it drifts at sea. Hawaii-based tuna longline vessels typically deploy about 25 to 45 nmi of mainline in the water and use a line shooter to deploy the mainline faster than the speed of the vessel, thus allowing the longline gear to sink to its target depth (average target depth is 167 m). A minimum of 15, but typically 25 to 30, weighted branch lines are clipped to the mainline at regular intervals between the floats. All float lines must be at least 20 m in length. Each branch line terminates with a single baited hook.  The branch lines are typically 11 to 15 m long. Sanma (saury, Cololabis saira) or sardines are used for bait.  The average number of hooks deployed is 1,690 hooks per set with an average of 27 hooks set between floats. There are approximately 66 floats used during each set.  The use of light sticks (or any light emitting device) is prohibited.  Unlike the shallow-set fishery, the deep-set does not have regulations regarding the time of day that the gear may be set.  However, it is common for fishermen to set their gear in the morning, allow the gear to soak during the day, and haul in the afternoon/night, mainly to maximize their target catch rates. Total fishing time typically lasts about 19 hours, including the setting and hauling of gear.

Tuna vessels may currently range out to 1,000 nmi but generally make trips within 500 nmi from Honolulu. This fishery operates inside and outside the US EEZ, primarily around the main Hawaiian Islands and Northwestern Hawaiian Islands, with some trips to the EEZs around the U.S. Pacific Remote Island Areas. Vessels vary their fishing grounds depending on their target species. Most of the deep-set fishing occurs north and south of the Hawaiian Islands, according to fishing conditions. This fishery operates year-round, although vessel activity increases during the fall and is greatest during the winter and spring months
5.1.6
Regulatory/Management Structure

Domestic Fishery Management
The Western Pacific Regional Fishery Management Council is based in Honolulu, Hawaii and is one of the eight regional fishery management councils established by the Magnuson-Stevens Fishery Conservation and Management Act (MSA). The Council manages domestic fisheries that occur in offshore waters around American Samoa, the Northern Mariana Islands, Guam, Hawaii and the Pacific Remote Island Areas (Palmyra, Johnston and Midway Atolls, Wake, Jarvis, Howland and Baker Islands, and Kingman Reef). This area includes nearly 1.5 million square miles of US EEZ waters. Managed vessels fish in waters of both the Eastern Pacific Ocean (EPO) and the Western and Central Pacific Ocean (WCPO). 

In the Western Pacific, domestic US fisheries in the US EEZ and the high seas are regulated by the Western Pacific Regional Fishery Management Council’s (WPRFMC) Pelagics Fisheries Ecosystem Plan (PFEP). Regulations governing fishing by US vessels in accordance with the FEP appear at subpart H of 50 CFR part 600 and at 50 CFR part 665.

The Council has established a Pelagics Plan Team (PPT) to oversee issues relating to the PFEP, including the production of an annual report. The Council also has an Advisory Panel (AP) which provides the opportunity for fishermen to review and comment on issues and actions before the Council. Recommendations from bodies such as the PPT and AP concerned with science and data are reviewed by the Council’s Scientific and Statistical Committee (SSC), which may forward the recommendations unchanged or with suggested revisions. 
The Sustainable Fisheries Division (SFD) is the primary division in the NMFS Pacific Islands Regional Office (PIRO) responsible for overseeing and implementing fishery management plans for commercial and non-commercial domestic fisheries in the Pacific islands, as authorized under the MSA). SFD objectives are consistent with NMFS Strategic Plan Objectives, and include: 1) maintain healthy stocks important to commercial, recreational, and subsistence fisheries; 2) eliminate overfishing and rebuild overfished stocks important to commercial, recreational, and subsistence fisheries; and 3) increase long-term economic and social benefits to the nation from living marine resources. 

SFD administers three major programs. First, the fishery management program supports the region's fisheries through the development, evaluation, and implementation of fishery policy and legislation. Program staff provides guidance to the WPRFMC in developing fishery management plans, ensuring that plans are supported by required analyses, and are consistent with all applicable laws. SFD staff coordinate and oversee the processing of proposed and final regulations to implement fishery management plans that are approved by the Secretary of Commerce. Second, the permits program processes and issues Federal fishing permits and related certificates authorized under the MSA. The permits program also issues both Marine Mammal Authorization Program Certificates for pelagic longliners and High Seas Fishing Compliance Act permits for the Pacific Islands region for U.S. fishing vessels fishing in international waters. Third, SFD conducts protected species workshops for owners and operators of Western Pacific pelagic longline vessels; a valid workshop certificate is necessary for owners to renew fishing permits. Each year, over 200 fishermen and vessel owners are trained in Hawaii, and almost 100 are trained in American Samoa.
International Management Authorities and Agreements

In addition to domestic management, the US and the Council are fully engaged in the international management of highly migratory species (HMS), primarily tunas and billfishes, in the Pacific. 

Two regional fishery management organizations (RFMOs) are responsible for international management and conservation of HMS in the Pacific: in the Western and Central Pacific Ocean, the Western and Central Pacific Fishery Commission (WCPFC), and in the Eastern Pacific Ocean, the Inter-American Tropical Tuna Commission (IATTC). The line of demarcation occurs at 150° W, but makes a dog leg to 130° W south of the equator to incorporate all of French Polynesia (which bisects the Pitcairn EEZ) (WPRFMC 2010a, Figure 7). 
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Figure 7. Areas of responsibility and overlap of the WCPFC and IATTC (WPRFMC 2010a).

The IATTC has been established for nearly 60 years and its membership includes countries of the Americas including the U.S. and various distant water fishing nations. The IATTC was formed in 1950, initially between the USA and Costa Rica, but with other countries subsequently joining. The initial convention was superseded by the Antigua Convention of 2004, which among other things broadened the area of application from 30 degree north and south to 50 degree north and south, thus including stocks such as swordfish, albacore and bluefin tuna. 
Members of the WCPFC include small Pacific Island nations, Australia, the US, and Asian nations. The WCPFC was established in 2000 through the Honolulu Convention, and was the first RFMO to be based on the principles of the United Nations Convention on the Law of the Sea.

Under the Council’s PFEP, management measures stemming from RFMOs will be implemented by the Council via the MSA. 
5.2
Hawaii Shortline and Kaka Line Fisheries

The State of Hawaii requires that every commercial fisherman (including both operators and crew members) possess a current Commercial Marine License (CML) issued annually by the Hawaii Department of Land and Natural Resources, Division of Aquatic Resources (HDAR). This requirement applies to fishermen who fish in the EEZ, as well as State waters (WPRFMC 2009a). Fishermen must also submit monthly catch reports. HDAR asks fishermen to identify their primary fishing gear or method on the CML at time of licensing; this does not preclude fishermen from using other gear or methods (WPRFMC 2010b).

5.2.1
Shortline Fishery

The State of Hawaii defines the use of shortline gear as “fishing using a horizontal mainline, less than one nautical mile in length and suspended from the ocean surface with floats, from which leaders with baited hooks are suspended.” As shortline gear is not defined the Code of Federal Regulations, use of shortline gear is not subject to existing federal regulations governing longline fishing implemented through the WPRFMC’s PFEP. Commercial fishing using shortline gear has been reported since 2003 to the present in the CML reporting system; all reports from the early years (1999-2002) were from kaka line gear, as shortline was not an option under gears on the logbook prior to 2003 (WPRFMC 2010c).

Cross Seamount
The Cross Seamount is one of 38 seamounts situated southwest of the Main Hawaiian Islands. Seamounts, submarine features usually found in areas of the deep sea, provide habitat for marine species that do not use the surrounding deep sea habitat. The area of the Cross Seamount was fished by Hawaii based longline vessels for several years prior to exploitation by the offshore handline fishery. The earliest handline fishing trip to the Cross Seamount noted by any of the surveyed fishermen was made in 1976 (WPRFMC 2010c).  

A few of the long-term operators in this fishery have pioneered the use of shortlines to target bigeye tuna (Figure 8). They have also adapted the gear to target seamount monchong (Figure 9). When fishing monchong, sub-surface floats are used to keep the deeper-set gear from fouling the seamount summit while maintaining the gear at depth. Additionally, monchong gear uses many branchlines spaced very closely, with small circle hooks (WPRFMC 2010c). A monchong targeting set may deploy 200 hooks in the same length of mainline (Itano 2004). When targeting bigeye, the gear is set a mid-depth above the seamount’s summit (Itano 2004).
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Figure 8. Deployment of short line gear on the Cross Seamount to target bigeye tuna (WPRFMC 2009a, adapted from Itano 2004)
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Figure 9. Deployment of short line gear on the Cross Seamount to target monchong. (WPRFMC 2009a, adapted from Itano 2004)

Shortline gear began to be deployed earlier this decade and now accounts for about 17% of the reported catch at Cross Seamount, although the percentage is likely higher due to the use of shortlines in the “hybrid” category (WPRFMC 2009b). About 38% of the total catch from the Cross Seamount comes from a mix of gears lumped together under the “hybrid” category, which includes various handlines, pole and line, shortlines, and vertical lines. 

There may be potential for the shortline fishery to expand in the future due to several factors, including constraints placed on Hawaii’s longline fisheries by the advent of international longline fishing catch limits for bigeye and yellowfin tuna, and the closure of the Northwestern Hawaiian Islands bottomfish fishery in 2011. Expansion, if realized, could lead to gear conflicts among different pelagic-targeting sectors such as existing small boat shortline/hybrid gear fishers, trollers, and handline or ika shibi fishers.

The WPRFMC is considering defining shortline fishing in a regulation under the PFEP (WPRFMC 2010c). If it were defined, regulations could more easily be developed and implemented should the need arise for management measures or regulations specific to the fishery.

Main Hawaiian Islands Other than Cross Seamount

Seasonally, there are areas nearshore to the Main Hawaiian Islands for which setting shortlines can be very effective. It has been demonstrated on the east Maui, Alenuihaha Channel and Haleakala Ridge area for bigeye in the winter (D. Itano, pers.comm. 2009, cited in WPRFMC 2010c). There are other times when large numbers of bigeye can be found near the state fish aggregation devices (FADs), and user conflicts have occurred in these areas between local trollers and small handline boats and the vessels which typically target the Cross Seamount (D. Itano, pers.comm. 2009, cited in WPRFMC 2010c). Shortline landings have also come from waters off the east side of Hawaii (Big Island), east side of Maui, and north Molokai.

Most landings are reported during the winter months, most likely to supply the holiday demand for tuna. In the shortline fishery around the Main Hawaiian Islands, the majority of trips result in reported landings less than 1,000 lbs, while a small number of “highliners” report catches of more than 1,000 lbs for individual trips.

5.2.2
Kaka Line Fishery

In Appendix A of the Council’s 2001 Coral Reef Ecosystem Fishery Ecosystem Plan, “Kaka line (set line) means fishing with a mainline less than one nautical mile in length from which branch lines of baited hooks are attached. Line is set horizontally, on or near the bottom, or in shallow mid-water.” The State of Hawaii defines kaka line gear in the same way, with the addition that the gear is “fixed” on or near the bottom, or in shallow-midwater. Thus, kaka lines are essentially bottom-set shortlines fished in nearshore waters. They catch a different suite of fishes than shortline gear (WPRFMC 2010c). As described above, though, shortline trips were categorized as kaka line trips until they were listed separately in the CML reporting system in 2003.

Catches using kaka lines comprise a large variety of species, including different bottomfishes, opelu, a variety of other nearshore and reef-associated species, and pelagic species. The decade of catch reports from kaka and shortline fishers combined represent many trips with small amount of catch (<50 fish) and a few trip with large catches (>100 fish). Catch ranges from 0 fish to nearly 350 fish for one trip, and the majority of trips catch less than 50 fish (WPRFMC 2010c).

xx
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� A strategic stock is one in which direct human-caused mortality exceeds the potential biological removal level for that stock; which is listed as a threatened or endangered species under the Endangered Species Act of 1973; or, which is declining and likely to be listed as a threatened or endangered species within the foreseeable future.


� The potential biological removal (PBR) is the maximum number of animals, not including natural mortalities, that may be removed annually from a marine mammal stock while still allowing that stock to reach or maintain its optimal population level.


� Secretary refers to the Secretary of Commerce, whose authority for implementation of the Marine Mammal Protection Act has been delegated to the National Marine Fisheries Service (NMFS).


� In the event that a Take Reduction Team does not submit a draft plan to the Secretary within the timeframe required, the Secretary shall publish the proposed plan and implementing regulations within 8 months of the team’s establishment for strategic stocks, and within 13 months of the team’s establishment for non-strategic stocks.


� Every 6 months for strategic stocks, and annually for non-strategic stocks, or at such other times as deemed necessary.


� Vicki Cornish resigned as alternate to Sharon Young when she left her position at Ocean Conservancy in April 2010.
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