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Cover photo: Fresh swordfish (headed and gutted) landed by the Hawaii longline shallow-set
fishery and on sale at Hawaii’s wholesale fish auction, the United Fishing Agency in Honolulu,
HI. Photo courtesy of the Western Pacific Regional Fishery Management Council.
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;z Fﬁf ,, National Oceanic and Atmospheric Administration
9% \.#/‘ & PROGRAM PLANNING AND INTEGRATION

Shareg of ¥ Silver Spring, Maryland 20810

MAR 18 2009

Dear Reviewer:

In accordance with provisions of the National Environmental Policy Act (NEPA), we
enclose for your review, “Amendment 18 to the Fishery Management Plan for Pelagic
Fisheries of the Western Pacific Region: Management Modifications for the Hawaii-
based Shallow-set Longline Swordfish Fishery that Would Remove Effort Limits,
Eliminate the Set Certificate Program, and Implement New Sea Turtle Interaction Caps.”
Amendment 18 includes a Final Supplemental Environmental Impact Statement
(FSEIS),” dated March 10, 2009.

This FSEIS is prepared pursuant to NEPA to assess the environmental impacts associated
with NOAA proceeding with management modifications for the Hawaii-based shallow-
set longline fishery. Based on the alternatives considered, the Western Pacific Fishery
Management Council has recommended that the National Marine Fisheries Service
implement the following proposed action: remove the effort set limit and implement a
new loggerhead sea turtle interaction hard cap at 46, and eliminate the set-certificate
program. The purpose and need for this action is to provide increased opportunities for
the sustainable harvest of swordfish and other fish species, while continuing to avoid
jeopardizing the existence and/or recovery of threatened and endangered sea turtles or
their habitat.

The FSEIS supplements the analysis in the “Final Environmental Impact Statement
regarding Pelagic Fisheries of the Western Pacific Region, Fishery Management Plan To
Analyze Longline, Commercial Troll and Recreational Troll Fisheries, Commercial
Pelagic Handline and Commercial Pole and Line Skipjack Fishery, Hawaii, American
Samoa, Guam and Commonwealth of the Northern Mariana Islands,” which was made
available to the public on May 11, 2001, through ERP No. F-NOA-K91008-00.

A draft SEIS was made available for a 45-day public comment period on August 22,
2008, through EPA Notice [ER-FRL-8584-8] as EIS No. 20080320. Seven comment
letters were received and the comments were considered in preparing this FSEIS.

Additional copies of the FSEIS are available in hard copy or on a compact disk from the
Responsible Program Official identified below. A complete electronic version is also
available electronically through the Western Pacific Fishery Management Council’s
website at: http://www.wpcouncil.org/pelagic.htm or through NOAA National Marine
Fishery Services’ Pacific Islands Regional Office at:
http://www.fpir.noaa.gov/DIR/dir_public_documents.html.
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NOAA is not required to respond to comments received as a result of issuance of the
FSEIS. However, comments received by May 11, 2009, will be reviewed and considered
for their impact on issuance of a record of decision (ROD). Please send comments to the
responsible official identified below. The ROD will be made available publicly following
final agency action in or around June 2009.

Responsible Program Official:

William L. Robinson

Regional Administrator

Pacific Islands Regional Office

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
1601 Kapiolani Blvd., Suite 1110

Honolulu, HI 96814-4700

Telephone: (808) 944-2200 Fax: (808) 973-2941
Mail or fax comments to the above address or

Thank you for your continued interest in Western Pacific pelagic fishery management
measures for the Hawaii-based shallow-set longline fishery.

Sincerely,
)

Paul N. Doremus, Ph.D.
NOAA NEPA Coordinator

Enclosure



Amendment 18 to the Fishery Management Plan for
Pelagic Fisheries of the Western Pacific Region

Including a Final Supplemental Environmental Impact Statement,
Regulatory Impact Review, and
Initial Regulatory Flexibility Act Analysis

Management Modifications for the
Hawaii-based Shallow-set Longline Swordfish Fishery that Would
Remove Effort Limits, Eliminate the Set Certificate Program, and
Implement New Sea Turtle Interaction Caps

March 10, 2009

Responsible Agency: Responsible Council:
Pacific Islands Region Western Pacific Regional Fishery
National Marine Fisheries Service, NOAA Management Council
1601 Kapiolani Blvd., Suite 1110 1164 Bishop St., Suite 1400
Honolulu, HI 96814-4700 Honolulu, HI 96813
Contact: Contact:

William L. Robinson Kitty M. Simonds

Regional Administrator Executive Director
Telephone: (808) 944-2200 (808) 522-8220

Fax: (808) 973-2941 (808) 522-8226

Abstract:

This document analyzes management alternatives that would modify the existing regulatory
regime for the Hawaii-based shallow-set longline fishery that primarily targets swordfish on the
high seas of the North Pacific. Categories of alternatives include: shallow-set effort,
administration of fishery participation, and time/area closures. Based on the alternatives
considered, the Western Pacific Regional Fishery Management Council has recommend that the
National Marine Fisheries Service implement the following proposed action: remove the effort
set limit and implement new loggerhead and leatherback sea turtle interaction hard caps at 46
and 16, respectively, eliminate the set certificate program, and do not implement any time/area
closures. The purpose and need for this action is to provide increased opportunities for
sustainable harvest of swordfish and other fish species, while continuing to avoid jeopardizing
the existence and/or recovery of threatened and endangered sea turtles or their habitat. A Notice
of Availability initiating a 45-day public comment period on the Draft Supplemental
Environmental Impact Statement that preceded this document appeared in the Federal Register
on August 22, 2008. That 45-day public comment period ended October 6, 2008, and responses
to public comments received appear in Appendix VII.
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Executive Summary

This document describes and analyzes the potential environmental and social-economic impacts
of proposed regulatory modifications for the Hawaii-based shallow-set longline fishery (shallow-
set fishery) which is managed under the Fishery Management Plan (FMP) for Pelagic Fisheries
of the Western Pacific Region (Pelagics FMP). All measures currently applicable to Hawaii-
based deep-set longline fishing targeting bigeye tuna and other species will remain unchanged.
The current shallow-set fishery', which targets swordfish, began operations as a model fishery in
the fourth quarter of 2004 and is subject to a suite of regulations intended to reduce the potential
number and severity of interactions between fishing gear and sea turtles which are listed as
threatened and endangered under the Endangered Species Act (ESA). Among other
requirements, vessel operators in the Hawaii-based shallow-set fishery must use large (18/0)
circle hooks with a 10 degree offset and mackerel-type bait, may not make more than a total of
2,120 shallow-sets per year, must comply with a set certificate program, and may not interact
with (hook or entangle) more than a total of 17 loggerhead sea turtles or 16 leatherback sea
turtles each year. In addition, every vessel must carry a Federal observer when shallow-setting
(100 percent observer coverage). Note that the existing annual sea turtle interaction limits of 17
loggerheads and 16 leatherbacks do not represent the upper limit of allowable interactions;
rather, they were based on expected effort multiplied by interaction rates derived from studies
using circle hooks and mackerel bait in U.S. longline fisheries in the Atlantic. In combination
with the measures to reopen the shallow-set fishery in 2004, the Western Pacific Regional
Fishery Management Council (WPRFMC or Council) implemented sea turtle conservation
projects to benefit the survival and recovery of Pacific loggerhead and leatherback sea turtle
populations.

The required use of circle hooks and mackerel-type bait in the shallow-set fishery has reduced
sea turtle interactions rate by approximately 90 percent for loggerheads, 83 percent for
leatherbacks, and 89 percent for combined species, compared to the previous period (1994—
2002) when the fishery was operating without such gear (Gilman and Kobayashi, 2007). Because
the use of circle hooks and mackerel-type bait have proven effective in reducing interaction
rates, this document examines a range of alternative shallow-set fishery regimes that would:
allow increased shallow-set fishing effort and changes to associated sea turtle interaction hard
caps; maintain or eliminate the set certificate program; and potentially adopt time-area closures.

In February 2007, the Hawaii Longline Association (HLA) provided the Council and the
National Marine Fisheries Service (NMFS) a proposal to amend certain FMP regulations
applicable to the shallow-set fishery. HLA’s proposal requested the following regulatory
changes: 1) elimination of the existing effort limit of 2,120 sets, 2) new sea turtle interaction

' The Hawaii-based longline fishery for swordfish began in the late-1980s and has since been
managed under the Pelagics FMP. The fishery was closed from 2001-2003 due to concerns with
sea turtle interactions. The fishery was reopened in 2004 with gear and bait requirements to
reduce sea turtle interactions as well as hard limits on sea turtle interactions, that if reached,
close the fishery for the remainder of the year.
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limits premised upon a projected increase in the annual shallow-set fishing effort to 3.5 million
hooks, and 3) track sea turtle interactions over a three year period. HLA’s proposal provided for
the continuation of all other existing management and conservation measures. According to
HLA, the proposal is premised upon three sources of data and information that were not
available in 2004 when the current shallow-set fishery was implemented: 1) the actual sea turtle
interaction and mortality rates experienced by the Hawaii-based fishery since the 2004
implementation of new gear requirements, 2) the beneficial effects of ongoing sea turtle
conservation measures being undertaken by the Council to offset sea turtle interactions occurring
in the combined Hawaii-based longline fisheries, and 3) the transferred effects on sea turtle
conservation from shallow-set fishing effort restrictions in Hawaii.

In response to the HLA’s proposal, the Council developed and recommended NMFS implement
Amendment 18, which is described in this document. The purpose of this amendment to the
Pelagics FMP is to provide increased opportunities for the shallow-set fishery to sustainably
harvest swordfish and other fish species while continuing to avoid jeopardizing the continued
existence and recovery of threatened and endangered sea turtles as well as other protected
species. The proposed modifications to the shallow-set fishery management measures are
intended to further the purposes of the Magnuson-Stevens Act (MSA) by encouraging optimum
yield (OY) from the shallow-set fishery, while minimizing bycatch and bycatch mortality.

Description of Alternatives Considered in Detail

Under all alternatives, current regulations requiring circle hooks and mackerel-type bait, 100
percent observer coverage, the use of sea turtle interaction caps to control the number of annual
interactions, and other measures would remain in place. Also under all alternatives, the Council
has requested that NMFS consider using a three-year incidental take statement (ITS) to provide
administrative flexibility in the ITS re-consultation process should the annual hard caps be
exceeded because of an inability to successfully close the fishery on a timely basis (which can
happen, for example, if the sea turtle hard cap is reached while other vessels have lines in the
water). Other existing regulations would be maintained for the fishery. Under all alternatives the
Council’s ongoing sea turtle conservation projects would continue.

Topic 1: Shallow-set Longline Fishing Effort Limits

Alternatives under this topic are included for further study because the fishery is currently
operating under a set limit of 2,120 shallow-sets per year, which is half the fishery’s average
effort during 1994-1999.

Alternative 1A: No Action: Continue Current Annual Set Limit
Under this alternative, the maximum annual limit on the number of shallow-sets would remain at
2,120.

Alternative 1B: Allow up to 3,000 Sets per Year

Under this alternative, the maximum annual limit on the number of shallow-sets would be 3,000.
This effort limit was chosen as a middle-ground effort alternative which is between the current
set limit and the average annual effort between 1994 and 1999 (approximately 4,240 sets).
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Alternative 1C: Allow up to 4,240 Sets per Year

Under this alternative, the maximum annual limit on the number of shallow-sets would be 4,240,
which represents the average number of annual sets between 1994 and 1999 or double the
current set limit of 2,120.

Alternative 1D: Allow up to 5,500 Sets per Year
Under this alternative, the maximum annual limit on the number of shallow-sets would be 5,500
which is nearly the annual maximum number sets for any one year from 1994-1999.

Alternative 1E: Set effort level commensurate with current condition of North Pacific
Swordfish Stock (~9,925 sets per year)

Under this alternative, the effort level for swordfish would be established based on the condition
of the swordfish stock in the North Pacific and the Maximum Sustainable Yield (MSY) for this
stock. Establishment of this effort limit would take into account catches by other longline fleets
and the fraction of the total swordfish catch contributed by the Hawaii fleet. Current (domestic
and foreign) swordfish landings in the North Pacific amount to about 14,500 mt, which,
according to a recent stock assessment, amounts to about 65% of an estimated MSY of 22,284
mt (Kleiber and Yokawa 2004; Bigelow, PIFSC, pers. comm. January 2008). Given an MSY of
about 22,284 mt for North Pacific swordfish, and a current swordfish catch by the Hawaii-based
fishery of between or 850-1,637 mt, (1,861,391-3,602,339 lbs) the amount of effort to catch
7,784 mt of additional swordfish would amount to about 9,925 sets per year, if the Hawaii
longline fishery were to fish the North Pacific swordfish stock up to the level of the MSY. Based
on the best available information, the effort limit under this alternative would be adjusted as
appropriate.

Alternative 1F- Remove Effort Limit (Preferred)

Under this alternative, the annual shallow-set effort limit would be removed and fishery would
not be managed under an annual set limit cap. In association with removing the effort limit, but
allowing for reasonable expansion in the fishery, the Council recommended that annual sea turtle
interaction caps be set at 46 interactions for loggerheads and 167 interactions for leatherbacks.

% At its 142" meeting (June 2008), the Council recommended, (among other things), annual turtle hard
caps of 19 leatherback interactions and 46 loggerhead interactions. In October 2008 (following the release
of the DSEIS for this action), NMFS released a Biological Opinion (BiOp) that examined the Council’s
recommendations under section 7 of the ESA. The BiOp concluded that the preferred alternative of the
DSEIS (i.e., limiting annual interactions to 46 loggerheads and 19 leatherbacks) would not jeopardize the
continued existence and recovery of leatherback and loggerhead sea turtle populations. However, due to
uncertainty in the status and population trend of the non-Jamursba-Medi component of the western
Pacific leatherback population the BiOp authorizes no more than 16 annual leatherback interactions (and
46 loggerhead interactions). Following the release of the BiOp, the Council reconsidered this issue and at
their 143" meeting (October 2008) revised their recommendation to set annual leatherback interaction
hard caps at 16 to mirror the authorized interactions contained in the BiOp.
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Sea turtle hard caps under Topic 1 Alternatives

For all but one of the alternatives listed above under Topic 1, the annual sea turtle interaction
hard caps for the fishery would be set according to anticipated sea turtle interactions, which are
based on sea turtle interaction rates multiplied by the effort limit of each alternative. In the case
of Alternative 1F (Remove Effort Limit), the sea turtle interaction hard caps were recommended
by the Council and took into account sea turtle population impacts of those hard caps (Snover
2008; Appendix II) as well as anticipated, reasonable increases in shallow-set fishing
participation in the fishery.

Topic 2: Fishery Participation

This topic is included because currently the annual effort limit is allocated amongst interested
Hawaii-based longline fishery participants and tracked using a set certificate program (i.e.,
participants must attach a set certificate to each daily fishing log for each set made). The Council
is reconsidering the set certificate program now that sufficient time has passed to understand the
operational and fishery management benefits compared with the costs of the program. The set
certificate program is administered by NMFS PIRO, which in November of each year provides
notices to Hawaii longline fishery participants that set certificates are available. Set certificates
are transferable amongst the Hawaii-based longline fleet.

Alternative 2A: No Action: Continue Set Certificate Program

Under this alternative, shallow-set certificates would continue to be made available and issued to
all interested Hawaii longline permit holders. For each shallow-set made north of the equator,
vessel operators would continue to be required to possess and submit one valid shallow-set
certificate for each shallow-set made.

Alternative 2B: Discontinue Set Certificate Program (Preferred)

Under this alternative, shallow-set certificates would no longer be issued or required and the
annual set-certificate solicitation of interested parties would be ended. Under alternatives which
include effort limits, sets would be cumulatively accounted for on a fleetwide basis and the
fishery would close for the remainder of the year when and if the annual set limit was reached.
Fishery participants would continue to be required to notify NMFS at least 72 hrs before making
a shallow-set trip.

Topic 3: Time-Area Closures

Time-area closures are being considered as a way to increase annual fishery profits from
swordfish fishing by limiting the number of turtle interactions that could occur in the first quarter
of each year. Interaction rates are significantly higher during this period and it has been
hypothesized that reducing fishing effort would increase fishery profits by reducing the risk of
exceeding a turtle hard cap very early when there are still many more shallow-sets allowed to be
made, as occurred in 2006. Alternatives under this topic could apply in addition to any other
management action which may be implemented under the proposed action.
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Alternative 3A: No Action: Do Not Implement Time-Area Closures (Preferred)

Under this alternative, the fishery would continue to operate under the current regulations with
no time-area closures. The alternative was recommended as preferred by the Council because it
is unknown whether the displaced fishing effort would be relocated to other areas or to other
months, and what impacts this displacement would have on turtles and other protected species as
well as target catch rates. Hard caps to limit interactions with loggerhead and leatherback turtles
would remain, ensuring that interactions limits are not exceeded.

Alternative 3B: Implement January Time-Area Closure

Under Alternative 3B, an area closure would be implemented during January of each calendar
year. The area closure would be located between 175° W and 145° W longitude and encompass
the sea surface temperature band of 17.5°-18.5° C. The latitudinal location of this temperature
band varies inter-and intra-annually; however, in January it is generally located near 31°-32° N
latitude. Research has suggested that the area between sea surface temperatures of 17.5-18.5°C
may be a loggerhead sea turtle “hotspot” based on historical and contemporary distribution and
foraging studies as well as location data for observed loggerhead sea turtle interactions with the
fishery (Howell, PIFSC, pers. comm., December 2007). The month of January was selected
because it may be that the number of loggerhead interactions during January is pivotal to
whether or not the fishery will reach its annual sea turtle interaction hard cap before all
allowable sets are used. For example, in 20006, the fishery interacted with eight loggerheads in
January and the fishery reached the cap of 17 on March 17, 2006. In 2007, the fishery did not
interact with any loggerheads during January, but ended the first quarter of the year with 15
loggerhead interactions and did not reach the sea turtle cap.

Alternative 3C: Implement In-season Time-area Closure

Under Alternative 3C, the sea surface temperature-based area closure described for Alternative
3B would be implemented in those years for which 75% of the annual loggerhead turtle cap was
reached and the closure would remain in effect for the remainder of the first quarter. As with
Alternative 3B, this alternative is being considered as a way to increase annual fishery profits
through reductions in the number of turtle interactions that occur in the first quarter of each year.
This alternative differs from Alternative 3B in that it is contingent on high numbers of
interactions during the first quarter of the year.

Proposed Action

Based on the alternatives considered and the findings of NMFS’ 2008 BiOp (NMFS 2008c), the
Council has recommend that the National Marine Fisheries Service implement the following
Federal regulatory action: remove the existing effort set limit, implement new loggerhead and
leatherback annual sea turtle interaction hard caps at 46 and 16, respectively, and eliminate the
set certificate program. No time/area closures would be implemented under the proposed action.

While not part of the proposed federal action, the Council also recommended, as a non-
regulatory measure, the continuation of the Council’s sea turtle conservation projects that have
successfully conserved and protected hundreds of thousands of loggerhead and leatherback
hatchlings as well as reduced juvenile and adult loggerhead and leatherback mortalities.
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Impacts of the Alternatives

The Council and NMFS adopted a conservative approach in the impact analysis contained in this
document (see Chapter 4) with regard to impacts to sea turtles. This approach purposefully
skewed the analysis of the predicted fishing effort for Alternatives 1A, 1B, and 1C under Topic 1
towards the first quarter of the fishing year when loggerhead turtle interactions are highest.
Evaluation of the model shallow-set fishery under the current regulatory regime indicates that
the current sea turtle hard caps of 17 loggerheads and 16 leatherbacks resulted in a shift of
fishing effort towards the first quarter of the year — a shift from the historical fishery (1991-
2001) which had higher effort in the second quarter. Swordfish Catch Per Unit Effort (CPUE) is
highest in the first quarter, as is the interaction rate for loggerhead turtles. Thus, it appears that
fishery participant behavior in response to the current regulations resulted in a “race to the
turtles” scenario, where participants wanted to ensure sufficient catches while the numbers of
interactions under the hard caps were low and the fishery was open.

In addition, the fishery was closed in March 2006 because the annual loggerhead turtle hard cap
was reached. In calculating effort distributions in response to varying regulatory restrictions
under the alternatives for Topic 1, first quarter 2006 effort data was used while recognizing that
the second, third, and fourth quarters of 2006 did not experience effort because the fishery was
closed. Using first quarter 2006 effort data as 100% annual effort for that year biases the
predicted effort distributions towards the first quarter for Alternatives 1A, 1B, and 1C. This
allows the analysis to present “worst-case” scenarios in terms of sea turtle impacts as
interactions are highest in the first quarter of the year. A strictly objective statistical approach
was not possible because data only exist for two full years of fishing effort at the time this
analysis was developed.

Furthermore, the impacts on sea turtles identified in this document rely on key pieces of
information such as post-hooking mortality rates. For example, loggerhead post-hooking
mortality, which is based on the location of the hooking or entanglement, is currently estimated
by NMFS to be 20.5% in the Hawaii shallow-set fishery. However, no dead turtles have been
observed during shallow-set operations since 2004 (using 100% observer coverage), and the
hook and entanglement location is recorded for all turtle interactions, followed by strict handling
and release procedures. The location of the hooking (e.g., mouth hooked vs. swallowed hook) or
entanglement corresponds to an estimated level of mortality which is based on a 2006 NMFS
policy (see Table 1 in Appendix II). A recent empirical study that tracked tagged loggerheads
after interactions in the Hawaii shallow-set fishery suggests that loggerhead post-hooking
mortality actually may be 9.5%.

With regard to leatherback turtles, the leatherback post-hooking mortality rate in the Hawaii
shallow-set fishery is currently estimated to be 22.9% which is significantly higher than the 6.3%
-12.5% that was predicted in the 2004 Biological Opinion on the Hawaii shallow-set fishery. The
reason that the current leatherback post-hooking mortality is estimated to be at 22.9% is because
one leatherback interaction out of 18 observed interactions was hooked inside soft tissue of
mouth where the hook insertion point was visible, but the hook was unable to be removed by the
observer (See Appendix III). This type of leatherback interaction is estimated to have an 85%
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level of post-hooking mortality. However, all other observed leatherback interactions in the
fishery since 2004 have involved external hookings (e.g., flipper-hooked, not in beak or mouth)
or entanglements where the majority of those interactions have significantly lower post-hooking
mortality rates (e.g., 63% of 16 interactions have estimated post-hooking mortality rates of 10-
15%) than the estimated 22.9% referred to above (See Appendix III). As opposed to loggerhead
turtles, it is generally believed that leatherbacks do not readily attempt to eat the mackerel bait
on the circle hook (leatherbacks primarily eat jellyfish), but rather most often get caught up in
the longline gear leading to external hooking and entanglement. Therefore, that single interaction
event significantly raised the leatherback post-hooking mortality rate, and thus the predicted
impacts of the alternatives.

Finally, at the request of the Council, NMFS’ Pacific Islands Fisheries Science Center (PIFSC)
conducted a Susceptibility to Quasi-Extinction (SQE) analysis (see Appendix II) which the
Council used to evaluate potential sea turtle annual hard caps. In addition to the conservative
loggerhead and leatherback post-hooking mortality rates (described above) that were applied in
the analysis, the SEQ analysis also used a conservative Quasi-Extinction Threshold (QET) of
50% as recommended by the International Union for Conservation of Nature (IUCN). QET is the
level at which a number of adult sea turtles may be insufficient to assure persistence of the
species. Thus, the SEQ analysis in this document assumed that a 50% reduction of current sea
turtle populations would be insufficient to assure persistence of the species. In contrast, a 2008
SQE analysis conducted by NMFS for the northeast Atlantic sea scallop fishery used a QET of
0.7%. Varying levels of QET would significantly alter the results of the SQE analysis; however,
50% was chosen because it would achieve the resolution necessary to detect changes in risk of
quasi-extinction.

Furthermore, the SQE analysis on the shallow-set fishery relies on nesting beach trends to
evaluate the status of the population and incorporated loggerhead nesting data up to the year
2007. In 2006 and 2007, nesting beach counts were lower than previous years, suggesting a
declining trend. Recent information, however, indicates that Japan loggerhead nesting in 2008 is
approximately at least 2.5 times greater than in 2007, which should positively affect the North
Pacific loggerhead population as well as further evaluation of the fishery’s impact on North
Pacific loggerhead turtles. Also, the SQE analysis on the shallow-set fishery examined impacts
on Eastern Pacific leatherback nesting aggregations; however, a recent evaluation of the genetic
samples taken from leatherbacks that interacted with the shallow-set fishery, indicates that all
leatherback interactions in the shallow-set fishery involve Western Pacific leatherbacks.
Although the only long term nesting data for Western Pacific leatherbacks shows a declining
trend, recent studies have suggested that the Western Pacific leatherback metapopulation is
larger than once believed, and is currently estimated to be between 2,700 and 5,100 nesting
females. However, nesting beach trend information is not available for the recently recorded
leatherback nesting sites in the western Pacific.

The following tables summarize the environmental impacts presented in this document. Note that
for brevity in the following table, impacts to protected species under Topic 1 are listed only for
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loggerhead and leatherback sea turtles. See Chapter 4 for a complete discussion on impacts to all
protected species and seabirds.
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Anticipated Impacts from Topic 1: Shallow-set Effort Limit

Resource Alt. 1A- No Alt. 1B- 3,000 set | Alt. 1C- 4,240 set | Alt. 1D- 5,550 set | Alt. 1E- 9,925 set Alt. 1F- Remove Effort
Category Action limit limit limit limit Limit (preferred)
(2,120 set limit)
4.6 million 1b of 6.5 million 1b of 8.6 million 1b of 10.6 million Ib of 19.1 million 1b of
swordfish swordfish ~ 13% of swordfish ~ 18% of swordfish ~ 21% of swordfish representing ~
representing ~ 9% of | MSY MSY MSY 39% of MSY
MSY Likely in the range between Alt.
Target and No significant adverse ~0.37% of the MSY for 1A-1D: 4.6-10.6 million
Non-target Well below 1% of No significant adverse | impacts to target and No significant adverse WCPO bigeye pounds/yr of swordfish
Species MSY for species impacts to other target | non-target species; impacts to other target No significant adverse
with known MSYs, - | and non-target species; | shift effort from deep- | and non-target species; | impacts to other target and | No significant adverse impacts to
~0.096% of the shift effort from deep- | set (tuna) to shallow- shift effort from deep- non-target species; shift other target and non-target
MSY for WCPO set (tuna) to shallow- set (swordfish) set (tuna) to shallow-set | effort from deep-set (tuna) | species; shift effort from deep-set
bigeye. set (swordfish) (swordfish) to shallow-set (swordfish) (tuna) to shallow-set (swordfish)
Predicted Logg. 25.54 (1.39 Logg. 34.42 (1.8 Logg. 42.46 (2.32
Number of Logg. 18.05 (1.06 AF%\/g[) ( AF%\%[) ( AF%\%[) ( Logg. 76.63 (4.18 AFM) Loggerheads 46 (2.51 AFM)
AFM*)
Sea Turtle

Interactions

Leath. 6.29 (0.79
AFM)

Leath. 8.90 (1.12
AFM)

Leath. 12.65 (1.60
AFM)

Leath. 16.50 (2.08
AFM)

Leath. 29.78 (3.77 AFM)

Leatherbacks 16 (2.02 AFM)

$10.8 million ex-
vessel revenue

$26.3 million in

$15.3 million ex-vessel
revenue

$37.2 million in direct

$20.5 million ex-vessel
revenue

$49.7 million in direct

$25.03 million ex-
vessel revenue

$45.17 million ex-vessel
revenue

Likely in the range of Alt. 1C-
1D:

$20.5- $25.03 million ex-vessel
revenue

Fishery direct and indirect and indirect business and indirect business $60.7 million in direct
Parti Cip ants business sales sales sales and indirect business $109.5 million in direct and | $49.7 - $60.7 million in direct
. sales indirect business sales and indirect business sales
And Regional | ¢ 7 milion in $16.5 million in $22.1 million in
Economy personal and personal and corporate | personal and corporate | $27 million in personal | $48.7 million in personal $22.1 - $27 million in personal
corporate income income income, and corporate income and corporate income, and corporate income
362 jobs, $2 million 513 jobs, and $2.8 685 jobs, and $3.7 837 jobs, and $4.5 1,510 jobs, and $8.1 685 - 837 jobs, and $3.7 - $4.5
in state and local million in state and million in state and million in state and million in state and local million in state and local taxes
taxes local taxes local taxes local taxes taxes
1 0,
Admin. and OCE il:(;:;)agg:;lvce?st Predicted annual cost Predicted annual cost Predicted annual cost of | Predicted annual cost of E;:S;it:rdczitﬁzlg:?“ 0f 100%
. of 100% observer of 100% observer 100% observer 100% observer coverage: e
Enforcement fr?i\lllf;f;ge. 31.8 coverage: $2.7 million | coverage: $ 3.9 million | coverage: $ 5.1 million | $ 12.7 million $1.8-$5.1 million

* AFM = Adult Female Mortalities. Adult females are the only component of the affected sea turtle populations for which data are available to build a population
model, such as the SQE analysis, that indicates the population impact of the proposed action on affected sea turtles. See Chapter 4 and Appendices 11 and VI for
further information on impacts to sea turtle populations from the proposed action.



Topic 2: Fishery Participation

Resource
Category

Alternative 2A- No Action
(continue shallow-set certificate program)

Alternative 2B- Discontinue Shallow-set Certificate Program
(preferred)

Target and Non-
target Species

No major adverse impacts to target stocks and non-
target stocks are anticipated.

Discontinuing the set certificate program would have no impact on target and
non-target species as it is primarily an administrative measure to track
participation and effort. 100% observer coverage would continue to be required
for the fishery which would allow for adequate tracking of participation and
effort.

Protected Species

Would not impact protected species. Fishery managers
would be able to track participation through the fishery

Discontinuing the set certificate program would have no impact on protected
species as it is primarily an administrative measure to track participation and
effort. Circle hooks and mackerel-type bait would continue to be required as

(Sea Turtles) year, ensuring that allowed effort is not exceeded and well as hard caps and 100% observer coverage. Impacts to marine mammals
unconsidered impacts not realized. and seabirds are not expected to increase from discontinuing the set certificate
program as fishing operations and gear would not change.
Allows potential participants the opportunity to obtain
set certificates which they could either fish their
Fish certificates themselves, trade, sell, or give to other . .. .

ISnery Hawaii loneline limited access permit holders for use Discontinuing the set certificate program would benefit current shallow-set
Participants & p ' participants by eliminating the burden to provide written notice by November 1
And Regional . L . . of each year to obtain certificates. Revenue from selling set certificates to other

Financial impacts would be imposed on potential . .. . ; .
Economy participants would be eliminated and vice versa, potential costs of buying

participants who must buy certificates from other
participants. On the other hand, financial gains would be
obtained by those participants willing to sell their
certificates to other participants.

certificates from other participants.

Administration
and Enforcement

Annual costs are estimated to be $4,430 for NMFS to
administer the program. Enforcement agencies such as
USCG must verify set certificates when conducting
boarding of fishing vessels on shallow-set trips.

Would relieve NMFS of the annual administrative burden of processing the
certificate requests and issuing the certificates. Would relieve the U.S. Coast
Guard and NMFS OLE enforcing the requirement to possess and use shallow-
set certificates for each set made. However, if an annual effort limit is
continued, NMFS must develop a method to track and limit effort in the
fishery.
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Topic 3:Time-Area Closures

Resource
Category Alternative 3A: No Action: Do Alternative 3B: Implement January Alternative 3C: Implement In-season (1%
Not Implement Time-Area Time-Area Closure between 17.5°- quarter) Time-area Closure between
Closures (preferred) 185°C 17.5°-185°C
Impacts to target stocks have not been
quantified; however, ongoing work by
Target and .. . PIFSC appears to indicate decreases in Similar impact as 3B in that closures examined
No additional impacts to target and . .
Non-target annual catches. It is reasonable that if to date would reduce annual fishery revenues as
. non-target stocks . .
Species impacts to target stocks are reduced, than a result of decreases in annual catches.
impacts to non-target stocks would also
decrease.
Expected to reduce the number of sea turtle | Impacts to protected species have not been
interactions in January of each year, but quantified, but Alternative 3C would be
impacts have not been quantified. It is expected to potentially reduce the number of
unknown whether the displaced fishing sea turtle interactions in the first quarter of each
Protected No additional impacts fo protected effort would be relocated to other areas or to | year. It is unknown whether the displaced
Species species P p other months, and what impacts this fishing effort would be relocated to other areas
(Sea Turtles) P displacement would have on turtles and or to other months, and what impacts this

other protected species. Hard caps to limit
interactions with loggerhead and leatherback
turtles would remain, ensuring that
interactions limits are not exceeded.

displacement would have on turtles and other
protected species. The use of hard caps to limit
interactions with loggerhead and leatherback
turtles would remain in place.
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Alternative 3A: No
Action: Do Not
Implement Time-
Area Closure
(preferred)

Alternative 3B: Implement January Time-Area
Closure between 17.5°-18.5° C

Alternative 3C: Implement In-season (1%
guarter)Time-area Closure between 17.5°-
185°C

Fishery
Participants
And Regional
Economy

No additional or new
impacts expected to
result to participants or
regional economy.

A reduction in fishable area in the swordfish grounds
may decrease sea turtle interactions, while
simultaneously decreasing annual fishery revenues and
presumably profits, as fishing effort would be pushed
into less productive or less profitable times and areas.
Fishery participants may find it difficult to respond to
in-season changes of closed areas based on sea surface
temperatures which can vary in location on a daily
basis.

Similar to 3B, a reduction in fishable area in the
swordfish grounds during the 1% quarter may decrease
sea turtle interactions while simultaneously decreasing
annual fishery revenues and presumably profits, as
fishing effort would be pushed into less productive or
less profitable times and areas. Fishery participants may
find it difficult to respond to in season changes of closed
areas based on sea surface temperatures which can vary
in location on a daily basis.

Administration
and Enforcement

No additional or new
impacts expected to
administration and
enforcement.

USCG and NMFS OLE would find it difficult to
enforce time-area closures based on sea surface
temperatures. Temporary, short-term closures can be
difficult to enforce as well as to communicate to the
fishing fleet. Closed areas that geographically shift
through a season may also cause confusion and make at-
sea enforcement more difficult because fishing trips
would have to be reviewed in sections based on closed
areas that were in force during specific segments of a
fishing trip.

Similar to 3B, enforcement agencies would find it
difficult to enforce time-area closures based on sea
surface temperatures.
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Chapter 1: Introduction

1.0 Introduction

This document describes proposed Amendment 18 to the Fishery Management Plan (FMP) for
Pelagic Fisheries of the Western Pacific Region (Pelagics FMP) and analyzes the impacts of the
proposed FMP amendment and alternatives on the environment. The proposed FMP amendment
would modify the existing fishery management regime for the Hawaii-based shallow-set longline
fishery (shallow-set fishery) in that it would remove the effort limit, increase the annual
loggerhead and leatherback interaction hard caps, and eliminate the shallow-set certificate
program. All measures currently applicable to Hawaii-based deep set longline fishing targeting
bigeye tuna and other species will remain unchanged.

Chapter 1 provides introductory material and background information. Chapter 2 describes the
alternatives considered in this document. Chapter 3 describes the affected environment of the
action area as well as other pertinent environmental information. Chapter 4 provides the analysis
of the environmental impacts of the alternatives. Chapter 5 discusses the proposed action’s
consistency with the MSA. Chapter 6 discusses the proposed action’s consistency with other
applicable laws. Chapter 7 provides draft regulations, Chapter 8 contains references used in this
document, and Chapter 9 lists of the preparers of this document. Chapter 10 provides the DSEIS
public distribution list.

1.1 Background Information

In 2004, the shallow-set fishery, which primarily targets swordfish in the North Pacific 600-
1,000 nm north of Hawaii, was reinitiated under a suite of regulations intended to reduce the
potential number and severity of bycatch interactions, particularly between longline fishing gear
and sea turtles listed as threatened and endangered under the Endangered Species Act (ESA).
Among other requirements, such as a Hawaii longline limited-access permit, shallow-set fishery
regulations include mandatory use of large (18/0) circle hooks with a 10 degree offset and
mackerel-type bait, a maximum effort limit of 2,120 shallow-sets per year administered through
a set certificate program, annual sea turtle interaction hard caps of 17 loggerhead and 16
leatherback sea turtles, and a requirement for 100 percent observer coverage.

The shallow-set fishery was reinitiated to serve as a model fishery to test the effectiveness of
circle hooks and mackerel-type bait in the Pacific, as this gear and bait combination had only
been tested in Atlantic experiments prior to approval for use in Hawaii fishery. The 2,120 set
effort limit and sea turtle interaction hard caps® were instituted as measures to control fishing
effort and sea turtle interactions while information was being gathered on the model fishery.

3 Note that the existing annual sea turtle interaction limits of 17 loggerheads and 16 leatherbacks do not
represent the upper limit of allowable interactions, that if exceeded, would constitute significant adverse
impacts to these populations; rather, the sea turtle interaction caps were calculated from the expected
effort (2,120 sets) multiplied by loggerhead and leatherback interaction rates that were derived from
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The use of circle hooks and mackerel-type bait by the Hawaii-based shallow-set fishery has
reduced the sea turtle interaction rate by approximately 90 percent for loggerheads, 85 percent
for leatherbacks, and 89 percent for combined species, compared to the period (1994-2001) when
the fishery was operating without such gear (Gilman and Kobayashi 2007). Because the use of
circle hooks and mackerel-type bait has proven effective in reducing sea turtle interaction rates,
and swordfish stocks in the North Pacific are being harvested under MSY, this document
examines a range of management alternatives for the shallow-set fishery that would: maintain,
increase, or remove the shallow-set fishing effort limit; maintain or eliminate the set certificate
program; and implement time-area closures or leave the fishing areas open. Other existing
regulations would be maintained. Also to be maintained would be the Western Pacific Regional
Fishery Management Council (WPRFMC or Council) sea turtle conservation projects, which
have conserved and protected loggerhead and leatherback nesting sites, resulting in the
production of thousands of hatchlings that otherwise would have died, and reduced loggerhead
mortalities in coastal fisheries that operate in Baja California Sur, Mexico. These projects are
aligned with those identified in the recovery plans for loggerhead and leatherback sea turtles and
are believed to be benefiting the survival and recovery of sea turtle populations.

In February 2007, the Hawaii Longline Association (HLA) provided the Council and NMFS a
proposal to amend certain FMP regulations applicable to the shallow-set fishery. HLA’s
proposal requested the following regulatory changes: 1) elimination of the existing effort limit of
2,120 sets, 2) new sea turtle interaction limits premised upon a projected increase in the annual
shallow-set fishing effort to 3.5 million hooks set, and 3) sea turtle interaction limits tracked over
a three year period. HLA’s proposal provided for continuation of all other existing management
and conservation measures. According to HLA, the proposal is premised upon three sources of
data and information that were not available in 2004 when the current shallow-set fishery was
implemented: 1) the sea turtle interaction and mortality rates actually experienced since late
2004 using the existing fishery management measures; 2) the beneficial effects of ongoing sea
turtle conservation measures undertaken by the Council to enhance sea turtle conservation and
reproduction and offset sea turtle interactions occurring in the combined Hawaii-based longline
fisheries; and 3) the adverse transferred effects to sea turtle conservation from shallow-set
fishing effort restrictions in Hawaii.

1.2 Magnuson-Stevens Fishery Conservation and Management Act

Enacted in 1976, and subsequently reauthorized in 1996 and 2006, the Magnuson-Stevens
Fishery Conservation and Management Act (MSA) is the principal Federal statute regarding the
management of U.S. marine fisheries. The purposes of the MSA include the following: the
conservation and management of the fishery resources of the United States; the protection of
essential fish habitat (EFH); the establishment of regional fishery management councils; the
preparation and implementation of fishery management plans (FMPs); the promotion of

studies using circle hooks and mackerel bait in U.S. longline fisheries in the Atlantic.
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domestic, commercial, and recreational fishing; the support and encouragement of international
fishery agreements; and the development of fisheries that are underutilized or not utilized.

The MSA established both required and discretionary provisions of an FMP and created ten
National Standards (see Chapter 6) to ensure that any FMP or FMP amendment is consistent
with the MSA. Each FMP and its amendments contain a suite of management measures that
together characterize a fishery management regime.

The MSA created eight regional fishery management councils to provide advice and
recommendations to the Secretary of Commerce through the U.S. Department of Commerce,
National Oceanic and Atmospheric Administration (NOAA), and National Marine Fisheries
Service (NMFS). The fishery management councils are responsible for the preparation and
transmittal to the Secretary of appropriate, science-based FMPs (and amendments to those plans)
for fisheries under their jurisdiction. The Secretary may approve, disapprove, or partially
approve each FMP or amendment and, if approved, implement them through Federal regulations
which are enforced by the U.S. Coast Guard (USCG) and NMFS Office of Law Enforcement
(OLE). NMFS OLE also provides funding to local government agencies through
cooperative/joint enforcement agreements to enforce federal fisheries regulations.

1.2.1. Western Pacific Regional Fishery Management Council

Under the MSA, the Western Pacific Regional Fishery Management Council (Council) has
management responsibility for U.S. fisheries in the Pacific Ocean seaward of American Samoa,
Commonwealth of Northern Mariana Islands (CNMI), Guam, Hawaii, and the Pacific Remote
Island Areas (16 U.S.C. § 1852(a)(H)). The Council has 13 voting members, eight of whom are
appointed by the Secretary, and five of whom are the principal Federal, and State, Territory or
Commonwealth officials with fishery management responsibility. The Council also retains three
non-voting members that include: U.S. Department of State, U.S. Fish and Wildlife Service, and
U.S. Coast Guard. The Council’s office is located in Honolulu, Hawaii.

Domestic fisheries that operate within the U.S Exclusive Economic Zone (EEZ) waters and high
seas in the Western Pacific Region are currently managed under five FMPs: Bottomfish and
Seamount Groundfish, Coral Reef Ecosystems, Crustaceans, Precious Corals, and Pelagics.

1.2.2 Pelagics Fishery Management Plan of the Western Pacific Region

After transmittal by the Council to the Secretary of Commerce for approval, the Pelagics FMP
was implemented by NMFS on February 27, 1987 (52 FR 5983). At the time the Pelagics FMP
was drafted, the U.S. government was in the process of attempting to limit foreign longline
fishing effort within the EEZ, while encouraging more domestic harvesting and utilization of
fishery resources. The Pelagics FMP replaced a previous preliminary management plan (PMP),
which governed foreign longline fishing in the EEZ of the Western Pacific Region. Management
measures originally put in place under the Pelagics FMP included the following:



1. Establishment of a triggering mechanism to institute new area closures for foreign longline
vessels in the EEZ;

2. Elimination of existing quotas on foreign longline catches in the EEZ;

3. Requirements for federal longline catch reports, including interactions with protected species
in the EEZ;

4. Prohibition on the use of drift gill nets in the EEZ (except by domestic vessels fishing under
an experimental permit); and

5. In cooperation with the U.S. State Department, establishment of a process to obtain data on
the incidental catch of pelagic fishes in the EEZ by tuna pole-and-line and purse seine*
vessels.

A subsequent rule effective November 26, 1990 (55 FR 42967) requires that catch-and-effort
data for management unit species (MUS) managed under the FMP be reported to the State of
Hawaii, the Territory of American Samoa, and the Territory of Guam in compliance with the
respective laws and regulations of each area.’

FMP Obijectives
The objectives of the FMP, as amended in Amendment 1, are as follows:

1. To manage fisheries for management unit species (MUS) in the Western Pacific Region
to achieve optimum yield (OY).

2. To promote, within the limits of managing at OY, domestic harvest of the MUS in the
Western Pacific Region EEZ and domestic fishery values associated with these species,
for example, by enhancing the opportunities for:

a. Satisfying recreational fishing experiences;

b. continuation of traditional fishing practice for non-market personal consumption
and cultural benefits; and

c. domestic commercial fishermen, including charter boat operations, to engage in
profitable fishing operations.

* The original Pelagics FMP contained no restrictions on foreign or domestic purse seine or pole-and-line
tuna vessels, as tuna were not yet included as fish under the MSA or as MUS under the FMP.
Amendment 6 to the FMP added tuna and related species to the FMP and closed the U.S. EEZ to foreign
purse seine and pole-and-line tuna vessels. The U.S. tuna purse seine fleet in the western Pacific is
generally managed under the South Pacific Tuna Act of 1988 via implementing regulations at 50 CFR
part 300, subpart D, although provisions of the Pelagics FMP apply to those vessels when fishing within
the U.S. EEZ.

> At that time, the CNMI was not yet included in the management area of the Pelagics FMP.



3. To diminish gear conflicts in the EEZ, particularly in areas of concentrated domestic

fishing.

4. To improve the statistical base for conducting better stock assessments and fishery
evaluations, thus supporting fishery management and resource conservation in the EEZ
and throughout the range of the MUS.

5. To promote the formation of a regional or international arrangement for assessing and
conserving the MUS and tunas throughout their range.

6. To preclude waste of MUS associated with longline, purse seine, pole-and-line or other
fishing operations.

7. To promote, within the limits of managing at OY, domestic marketing of the MUS in
American Samoa, CNMI, Guam and Hawaii.

Over the years, the FMP has been amended several times. Table 1 summarizes these
amendments to the Pelagics FMP.

Table 1: Amendments to the Pelagics FMP

AMENDMENTS

No.

Effective
Date

Action

1991

Provides: (a) a measurable definition of recruitment overfishing
for billfishes, mahimahi, wahoo, and oceanic sharks; (b) a
revised definition of OY; and (c) a revised set of objectives to
conform to the MSA.

1991

(Preceded by an emergency rule.) Requires longline and
transshipping vessel owners to obtain permits for their vessels,
and requires vessel operators to maintain and submit to NMFS
logbook data on their fishing and transshipping activities.
Extends the jurisdiction of the FMP to include the CNMI. Adds
tuna to Pelagic MUS (PMUS) list. Establishes a protected
species zone in the NWHI such that vessel operators intending to
fish in this zone must notify NMFS in advance and carry an
observer if requested. Requires notification of NMFS within 12
hours of return to port after any transshipment activity or
landing.

1991

(Preceded by an emergency rule.) Prohibits longline fishing
within 50 nm of the NWHI as well as within corridors between
those islands. Abrogates the requirement for observers
established in Amendment 2. Requires notification of NMFS
when transiting the protected species zone.
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1991

(Preceded by an emergency moratorium and establishment of a
control date for possible use in a limited entry program.) Extends
until April 1994 a moratorium on the issuance of new permits to
participate in the Hawaii-based longline fishery. Provides a
framework under which vessel monitoring systems (VMS) may
be required.

1992

(Preceded by an emergency rule.) Prohibits longline fishing
within 75 nm of the islands of Oahu, Kauai, Niihau, and Kaula,
and within 50 nm of the islands of Hawaii, Maui, Kahoolawe,
Lanai, and Molokai. A longline closure of approximately 50
nautical miles is also implemented around Guam and its offshore
banks. Establishes framework procedures to adjust the size of the
closed areas and modify criteria for exemptions.

1992

Adds tuna and related species to FMP. Extends closed areas and
requirements applicable to foreign longline vessels to foreign
baitboat and purse seine vessels.

1994

Establishes a limited entry program for the Hawaii longline
fishery for pelagic species. Includes broad framework measures
for more efficient management of the fishery.

1999

Establishes permit and reporting requirement for pelagic troll
and handline fishery in the PRIA.

In Revision

(Draft amendment establishing limits on shark landings was
rendered moot by the Shark Finning Prohibition Act.)

10

2004

Prohibits fishing for PMUS in Coral Reef Ecosystems FMP no-
take Marine Protected Areas. Amends list of PMUS.

11

2005

Establishes a limited entry program for the American Samoa
longline fishery.

12

Reserved

13

Reserved




14

2007

This amendment was partially approved by the Secretary of
Commerce and was developed in response to NMFS’
notifications that Pacific-wide bigeye and Western and Central
Pacific yellowfin tuna were subject to overfishing. It contained
recommendations regarding both international and domestic
management, including a mechanism by which the Council
could participate in international negotiations regarding these
stocks. Amendment 14 also contained measures to implement
control dates for Hawaii’s non-longline commercial pelagic
vessels (70 FR 47781, see above) and purse seine and longline
vessels (70 FR 47782, see above), as well as requirements for
federal permits and reporting for Hawaii-based non-longline
commercial pelagic vessels. NMFS disapproved the
Amendment’s international measures as premature given
ongoing international negotiations as well as the development of
a memorandum of understanding by the Councils and the
Secretary of Commerce, in consultation with the Secretary of
State, regarding participation in U.S. delegations and other
issues. NMFS disapproved Amendment 14’s domestic permit
and reporting requirements as duplicative of existing
requirements imposed by the State of Hawaii and stated that they
were working with the State to improve their data collection and
processing system. NMFS also noted that Amendment 14 met
the requirements of the Magnuson-Act regarding overfishing of
fisheries that have been determined to be subject to overfishing
due to excessive international fishing pressure.

FRAMEWORK AMENDMENTS

No.

Effective
Date

Action

2002

Prohibits vessels greater than 50 feet in length overall from
fishing for PMUS between 3 and 50 nautical miles around the
islands of American Samoa.

2002

(Preceded by an emergency rule.) Requires Hawaii longline
limited access vessels operating north of 23° N to employ a line-
setting machine with weighted branch lines (45g minimum) or
use basket style gear, and to use blue-dyed bait and strategic
offal discards during setting and hauling longlines. Also requires
certain seabird handling techniques and attendance by owners
and operators at an annual protected species workshop
conducted by NMFS.




REGULATORY AMENDMENTS

2002

Prohibited targeting of swordfish north of the equator by Hawaii
longline vessels, closes all fishing to longline vessels during
April and May in waters south of the Hawaiian Islands (from 15°
N to the equator and from 145° W to 180°), and prohibited the
landing or possessing of more than 10 swordfish per trip by
longline (limited entry or general) vessels and possession of light
sticks. Vessels with a freeboard of more than 3 feet must carry
line clippers, dip nets, wire, or bolt cutters. Float lines must be
longer than 20 meters. If monofilament longline is used, it must
have at least 15 branch lines between floats. If basket-style gear
is used, it must have at least 10 branch lines between floats. The
deepest point of the main longline between any 2 floats must be
100 meters. Vessel operators must attend and be certified for a
protected species workshop.

2002

Establishes permit and reporting requirements for any U.S.
fishing vessel that uses troll or handline gear to harvest PMUS in
the EEZ around the PRIA.

2004

Reopens the swordfish-directed component of the Hawaii-based
longline fishery and eliminates the seasonal closure for longline
fishing in an area south of the Hawaiian Islands. For swordfish
fishing, requires circle hooks and mackerel-type bait, annual
fleet-wide limits on interactions with leatherback and loggerhead
sea turtles, an annual fleet-wide limit on fishing effort, and
seabird mitigation measures including the requirements for
setting at night when fishing above 23° N.

2005

Implemented measures to minimize interactions with turtles by
non-Hawaii based domestic longline vessels operating in the
western Pacific under general longline permits. Required vessels
with longline general permits making shallow sets north of the
equator to use 18/0 offset circle hooks, with mackerel-type bait
and dehookers to release any accidentally caught turtles. The
amendment also required both operators and owners of vessels
with general longline permits to annually attend protected
species training workshops as well as carry and use specific
mitigation gear to aid in the release of sea turtles accidentally
hooked or entangled by longlines. These include dip nets, long-
handled line clippers and bolt cutters (with allowances for boats
with < 3' freeboard). This regulatory amendment also required
operators of non-longline pelagic vessels (e.g., trollers and
handliners) to follow handling guidelines and remove trailing
gear wherever they fish.




5 2005 Allowed operators of Hawaii-based longline vessels fishing
north of 23 degrees north latitude, as well as those targeting
swordfish south of 23 degrees north, to utilize side-setting to
reduce seabird interactions in lieu of the seabird mitigation
measures required by Framework Measure 1. Side-setting was
tested on Hawaii-based longline vessels and found to be highly

effective in reducing seabird interactions.

6 2007 (Preceded by temporary rule). Removed the delay in
effectiveness for closing the Hawaii-based longline shallow-set
swordfish fishery as a result of it having reached one of its turtle

interaction limits (71 FR 14416). This rule was implemented as

vessel communications had improved to the point that vessel
operators could be immediately notified of a closure, thus
removing the possibility of exceeding a turtle limit during the
notification period.

7 2007

Provided pelagic fishery participants the option of using NMFS
approved electronic logbooks in lieu of paper logbooks. This
measure was implemented to improve the efficiency and
accuracy of catch reporting.

For the complete list of regulations pertaining to the Pelagics FMP as well as other federal
fisheries regulations that apply to the Western Pacific Region, see 50 CFR Part 665. Species
currently managed under the Pelagics FMP are listed in Table 2.

Table 2: Pelagic Management Unit Species

Common Name

Scientific Name

Mahimahi (dolphinfishes)
Wahoo

Indo-Pacific blue marlin: Black marlin
Striped marlin

Shortbill spearfish
Swordfish

Sailfish

Pelagic thresher shark
Bigeye thresher shark
Common thresher shark
Silky shark

Oceanic whitetip shark
Blue shark

Coryphaena spp.
Acanthocybium solandri
Makaira mazara: M. indica
Tetrapturus audax

T. angustirostris

Xiphias gladius
Istiophorus platypterus
Alopias pelagicus
Alopias superciliosus
Alopias vulpinus
Carcharinus falciformis
Carcharhinus longimanus
Prionace glauca




Common Name Scientific Name
Shortfin mako shark Isurus oxyrinchus
Longfin mako shark Isurus paucus
Salmon shark Lamna ditropis
Albacore Thunnus alalunga
Bigeye tuna T. obesus

Yellowfin tuna T. albacares

Pacific bluefin tuna T. orientalis

Skipjack tuna Katsuwonus pelamis
Kawakawa Euthynnus affinis
Dogtooth tuna Gymnosarda unicolor
Moonfish Lampris spp.

Oilfish and snake mackerel family Gempylidae

Pomfret Bramidae

Other tuna relatives Auxis spp., Scomber spp.; Allothunus spp.

1.2.3 Background Information on Previous Actions Affecting Sea Turtles

As discussed in Section 1.1.2, management under the FMP for the Hawaii-based longline fishery
has been ongoing since 1987. Amendment 2 (implemented in May 1991) required vessel
operators to contact NMFS before fishing in a 50 nm protected species zone around the
Northwestern Hawaiian Islands (NWHI) for potential observer placement. These federal
observers are carried onboard to collect information on interactions with sea turtles and other
protected species. Amendment 3 (October 1991) established a 50 nm area closure around the
NWHI, which together with 25-75 nm longline area closures around the main Hawaiian Islands
(MHI) implemented through Amendment 5 (March 1992) to reduce gear conflicts between
longliners and troll and handline vessels, afforded protection to green turtles foraging in
nearshore coastal waters of the MHI or NWHI as well as nesting in the NWHI. Amendments 4
and 7 (October 1991 and June 1994, respectively) implemented a moratorium followed by a
limited entry program for the Hawaii-based longline fishery with a limit of 164 permits and a
maximum vessel length of 101 feet, thus limiting the fleet’s range and fishing capacity.

In response to a Biological Opinion (BiOp) completed by NMFS following a consultation under
section 7 of the Endangered Species Act (ESA), all operators of Hawaii-based longline vessels
are required to carry federal observers upon notification by NMFS, regardless of area fished.
This requirement became effective in April 1994. BiOps are written in response to federal
actions (such as proposed changes to fishery regulations) or new information regarding species
listed as endangered or threatened under the ESA. All five species of sea turtles found in the
Western Pacific Region are listed under the ESA. A BiOp concludes with a finding of either “no
jeopardy” or “jeopardy”. All BiOps issued for the Hawaii longline fishery to date have
concluded with no jeopardy determinations. A jeopardy determination means that the action (or
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fishery) being analyzed is likely to jeopardize the continued existence and recovery of one or
more listed species. In either case the issuing agency may include “terms and conditions” and/or
“reasonable and prudent alternatives” that will reduce the impact of the action (or fishery) on
listed species. BiOps also include “incidental take statements” which authorize the fishery to
have a specific number of protected species interactions without being prosecuted under the
ESA. Incidental take statements are sometimes known as “anticipated take statements,” as they
are the issuing agency’s best estimate of the number of interactions anticipated to occur each
year under the requirements of the BiOp. If the take limit in the incidental take statement is
exceeded, the issuing agency may choose to reexamine the action or fishery (as well as any
governing terms and conditions or reasonable and prudent alternatives) to understand why actual
interactions were higher than anticipated. If the interactions are found to be due to positive
natural population variations, no management changes may be needed; however if they are found
to be due to management measures not working as expected, changes may be required. An
incidental take statement does not represent a jeopardy “threshold” and should not be regarded as
such. Rather it is the issuing agency’s estimate of the number of interactions that are anticipated
to occur under the BiOp’s requirements.

In April 2000, operators of Hawaii-based longline vessels became subject to new requirements to
carry and use dip nets and line-clippers to disengage sea turtles hooked or entangled by their
fishing gear as well as new requirements concerning the handling, resuscitation and release of
sea turtles.

An emergency interim rule effective April 5 through June 8, 2002, prohibited longline fishing
north of 26 degrees north latitude and prohibited the retention or landing of more than 10
swordfish by longline vessels fishing for tuna north of the equator. This rule was issued
following interactions with three loggerhead turtles north of 30 degrees north latitude, which was
in excess of the interaction levels anticipated in NMFS’ March 29, 2001 BiOp.

Regulatory Amendment 1 to the FMP became effective in June 2002 and incorporated the
reasonable and prudent alternative of a March 2001 BiOp issued by NMFS. To mitigate
interactions with sea turtles, this amendment prohibited shallow-set pelagic longlining north of
the equator by vessels managed under the FMP and closed waters between 0° and 15° N from
April through May of each year to longline fishing. It also instituted sea turtle handling
requirements for all vessels using hooks to target pelagic species in the region’s EEZ waters and
extended existing annual protected species workshop attendance requirement to include the
operators of vessels registered to longline general permits as well as those registered to Hawaii
limited entry longline permits. Protected species workshops are used to inform fishery
participants about the status and biology of protected species, to demonstrate the proper use of
sea turtle mitigation gear and resuscitation procedures, and to answer questions regarding
protected species.

In December 2001, NMFS reinitiated section 7 consultation on the Western Pacific Region’s
pelagic fishery. At the conclusion of this reconsultation, NMFS issued a new BiOp (November
15, 2002), which maintained Regulatory Amendment 1’s regulations including the ban on
shallow-setting north of the equator and the April-May southern area closure. However, in
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August 2003, the Federal Court invalidated this 2002 BiOp and the associated regulations put in
place in June 2002. In October 2003, the Federal Court stayed the execution of the August 2003
order until April 1, 2004 to allow NMFS to develop a new BiOp and render a more permanent
solution than interim or emergency measures.

Regulatory Amendment 3 became effective April 2, 2004 and established a limited “model”
Hawaii-based shallow-set swordfish fishery using circle hooks with mackerel-type bait. This
hook and bait combination was found to reduce interactions with leatherback and loggerhead
turtles by 67 percent and 92 percent respectively in the U.S. Atlantic longline fishery. In order
to test (or model) the use of this gear in Pacific longline fisheries, fishing effort in the model
fishery was limited to 50 percent of the 1994-1999 annual average number of sets, or just over
2,100 sets which were distributed equally among those permit holders who applied each year to
participate in the fishery. As an additional safeguard a “hard limit” was implemented for the
number of turtle interactions that could occur in the swordfish fishery, with the fishery closing
for the remainder of the calendar year if either limit is reached. In addition, the amendment
required 100 percent observer coverage for the fishery and included a range of conservation
projects to protect sea turtles in their nesting and coastal habitats. These measures were proposed
by the Council and analyzed in a February 23, 2004 BiOp issued by NMFS.

Current Hawaii-based Shallow-set Longline Fishery Regulations Limiting Effort and Annual
Sea Turtle Interactions

Annual shallow-set effort limit (2,120 sets)

The maximum number of annual shallow-sets made available to Hawaii longline limited access
permit holders is based on an established annual limit of 2,120 shallow-sets. Each calendar year
the NMFS PIRO Regional Administrator divides these 2,120 sets into equal shares such that all
holders of a Hawaii longline limited access permit (164 permits total) who provide proper notice
of interest to the Regional Administrator (no later than November 1 prior to the start of the
calendar year) receive an equal number of shares for each permit held. If such division would
result in shares containing a fraction of a set, the annual effort limit is adjusted downward such
that each share consists of a number of whole sets. Each set is represented by a unique paper
certificate that permit holders must attach to their fishing logbook report form.

Annual sea turtle interaction hard caps

Existing annual sea turtle hard cap limits are based on the incidental take statement contained in
the 2004 BiOp (16 leatherback interactions and 17 loggerhead interactions, with an interaction
defined as a hooking or entanglement). As described above, if the shallow-set fishery reaches
either of these interaction limits, the fishery will immediately close for the remainder of the
calendar year. These limits do not represent a jeopardy threshold that, should they be exceeded
would jeopardize loggerhead or leatherback populations; rather, they were instituted in 2004 as
the number of interactions anticipated by NMFS to occur under the current regulatory structure.
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Results of the 2004 regulations

Gilman and Kobayashi (2007) analyzed NMFS’ observer information (2004-2007) from the
Hawaii shallow-set fishery and found significant reductions in sea turtle interaction rates
compared to the historical fishery, as well as reductions in the type of incidental hookings (i.e.,
lightly hooked vs. deeply hooked in the mouth or swallowed) observed. Combined sea turtle
interaction rates have declined by 89% (Figure 1). Deep hooking rates (thought to result in
higher sea turtle mortality rates than light hookings) have also declined to 15% of all loggerhead
interactions and zero percent of leatherback interactions. Prior to the required use of circle hooks
and mackerel-type bait, 51% of sea turtle interactions in the fishery were believed to have
involved deeply hooked turtles (Table 3). These results were equal to, and in some cases
exceeded, those results observed in experiments conducted in the Atlantic. For example, results
from the Atlantic experiments suggested leatherback interactions would be reduced by 67% with
circle hooks and mackerel bait; however, in the Hawaii fishery leatherback interactions were
reduced by 85%. See Section 3.3.1 for more information on sea turtles.
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Figure 1: Sea turtle interaction rates in the Hawaii-based longline swordfish fishery, 1994-
2001 (before gear modifications) and 2004-2007 (after gear modifications)
Source: Gilman and Kobayashi 2007.
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Table 3: Number of observed turtles entangled, lightly-hooked, vs. deeply-hooked in the
Hawaii shallow-set fishery, 1994-2007

Manner of Sea Turtle Capture
Lightly Deeply

Hooked Hooked Entangled'  Unknown ?
2 March 1994 — 20 Feb 2002
Combined
species 95 111 5 12
Loggerhead 61 993 3 4
Leatherback 26 3 2 6
Olive ridley 3 7 0 0
Green 5 0 0 0
Unknown
hardshell 0 2 0 2
3 May 2004 — 31 March 2007
Combined
species 41 6 4 4
Loggerhead 29 6 4 1
Leatherback 12 0 0 1
Olive ridley 0 0 0 0
Green 0 0 0 0
Unknown
0 2

hardshell 0 0

Source: Gilman and Kobayashi 2007.

See Table 14 for updated numbers of interactions between the fishery and sea turtles up to the
first quarter of 2008. NOAA Fisheries Pacific Islands Region also maintains a website® that is
updated upon any interaction between the fishery and leatherback and loggerhead turtles.

1.3 Purpose and Need for Action

The Hawaii-based shallow-set longline fishery currently operates on a limited basis under a suite
of regulations (adopted in 2004) designed to test the use of gear and bait technologies that had
proven in Atlantic experiments to be successful at reducing both sea turtle interaction rates and
the severity of such interactions. Based on the successful results in the Hawaii-based fishery
demonstrated between 2004-present, the purpose of this action is to provide increased
opportunities for the Hawaii-based shallow-set longline fishery to sustainably harvest swordfish
and other fish species, while continuing to avoid jeopardizing the continued existence and
recovery of threatened and endangered sea turtles as well as other protected species. The
proposed modifications to the shallow-set fishery management are intended to further the
purposes of the MSA by encouraging optimum yield from the shallow-set longline fishery, while
minimizing bycatch and bycatch mortality.

6 http://www.fpir.noaa.gov/SFD/SFD _turtleint.html
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1.4 Proposed Action

Pursuant to the MSA, the Council recommends the preferred alternatives in this document to the
Secretary of Commerce for implementation as a Federal regulatory action.

Based on the information and alternatives considered here, and the findings of the Biological
Opinion completed by NMFS in October 2008 (NMFS 2008c, see Section 1.4.3), the Council
recommends that NMFS implement the following regulatory actions: 1) remove the Hawaii-
based shallow-set longline fishery’s existing effort set limit and implement new loggerhead and
leatherback annual sea turtle interaction hard caps at 46 and 16, respectively, and 2) discontinue
the shallow-set certificate program.

The Council recommends that current regulations requiring 100 percent observer coverage and
the use of circle hooks and mackerel-type bait, as well as other regulatory measures, remain in
place. Although not included as part of the Federal regulatory proposed action, the Council also
recommends, as a non-regulatory measure, the continuation of the Council’s sea turtle
conservation projects.

1.5 Developments Since the DSEIS was Published

In October 2008, NMFS released a BiOp pursuant to section 7 of the ESA that examined the
DSEIS’ preferred alternative. Relying on the best information available, the BiOp concluded that
the DSEIS preferred alternative limiting annual interactions to 46 loggerheads and 19
leatherbacks would not jeopardize the continued existence and recovery of leatherback and
loggerhead sea turtle populations. However, due to uncertainty in the status and population trend
of the non-Jamursba-Medi component of the Western Pacific leatherback population, the BiOp
authorizes no more than 16 annual leatherback interactions and 46 loggerhead interactions.
Following the release of the BiOp, the Council reconsidered this issue and at their 143rd meeting
(October 2008) revised their recommendation to mirror the authorized interactions contained in
the BiOp. The 2008 BiOp can be found in Appendix VI. This revised recommendation comprises
the preferred alternative under Topic 1 in this document (see Section 2.1.1).

1.6 Action Area

For the purposes of this analysis, the action area is U.S. EEZ waters of the western Pacific region
and areas of the high seas of the Pacific Ocean where the Hawaii-based shallow-set fishery
operates, generally between 175° W-145° W longitude and 20° N- 40° N latitude (see Figure 2).

1.7 National Environmental Policy Act

The National Environmental Policy Act (NEPA; 42 U.S.C. § 4331, et seq.) establishes the
Nation’s environmental policy, provides an interdisciplinary framework for environmental
planning by Federal agencies, and contains procedures to ensure that Federal decision-makers
take environmental factors into account. NEPA does not require that the most environmentally
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desirable alternative be chosen, but does require that the environmental effects of a reasonable
range of alternatives be analyzed equally for the benefit of decision-makers and the public.

NEPA has two principal purposes:

1. To require Federal agencies to evaluate the potential environmental effects of
any major planned Federal action to ensure that public officials make well-
informed decisions about the potential impacts.

2. To promote public awareness of potential impacts at the earliest planning
stages of major Federal actions by requiring Federal agencies to prepare a detailed
environmental evaluation for any major Federal action significantly affecting the
quality of the human environment.

NEPA requires an assessment of the biological, social and economic consequences of major
Federal actions and provides members of the public with an opportunity to be involved in and to
influence decision-making on Federal actions. In short, NEPA ensures that environmental
information is available to government officials and the public before decisions are made and
actions taken.

Federal fishery management actions subject to NEPA requirements include the approval under
the MSA of FMPs, FMP amendments, and regulations implementing FMPs. Such approval
requires preparation of the appropriate level of NEPA analysis (Categorical Exclusion,
Environmental Analysis, or Environmental Impact Statement). On the basis of a review of NEPA
and NOAA Administrative Order 216-6, NMFS has determined that data related to the positive
results of 2004 regulations requiring circle hooks and mackerel bait have brought forth new
information pertinent to the current management of the fishery, and that a Supplemental EIS
(SEIS) is the appropriate level of analysis to inform the decision considered here.

The Hawaii-based shallow-set longline fishery is currently operating under the management
measures in the Western Pacific Pelagic Fisheries FMP and in accordance with the NEPA
analysis in the accompanying EIS (WPRFMC 2001a,b), and in accordance with the 2004 FSEIS
on Management Measures to Implement New Gear Technologies for the Longline Fisheries of
the Western Pacific Region (WPRFMC 2004). Additional management measures and related
NEPA documents relevant to the authorization of the fishery include: the 2005 FSEIS on Seabird
Interaction Avoidance Methods under the Pelagics FMP of the Western Pacific Region (NMFS
2005), the 2005 Environmental Assessment (EA) on Sea Turtle Mitigation Measures: Gear and
Handling Requirements; Protected Species Workshop Attendance; and Shallow-setting
Restrictions (WPRFMC 2005), the 2006 EA on Management Measures for Pacific Bigeye Tuna
and Western and Central Pacific Yellowfin Tuna, and the 2007 Draft Programmatic EIS on
Toward an Ecosystem Approach for the Western Pacific Region: From Species-Based FMPs to
Place-Based Fishery Ecosystem Plans (NMFS 2007d). The impacts of the current fishery were
considered in these NEPA documents and in the BiOps that were issued for the fishery. These
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documents contain information on portions of the fishery that, as appropriate, may not be
covered in detail in this FSEIS.

This NEPA document supplements the previous analysis of the fishery as a whole, and is limited
to the new actions that are being considered. This amendment to the Council’s Pelagics FMP has
been written and organized in a way that meets the requirements of the NEPA as well as MSA,
and thus this is a consolidated document including a Supplemental Environmental Impact
Statement, as described in NOAA Administrative Order 216-6. This FSEIS supplements the
analysis in the “Final Environmental Impact Statement regarding Pelagic Fisheries of the
Western Pacific Region, Fishery Management Plan To Analyze Longline, Commercial Troll and
Recreational Troll Fisheries, Commercial Pelagic Handline and Commercial Pole and Line
Skipjack Fishery, Hawaii, American Samoa, Guam and Commonwealth of the Northern Mariana
Islands,” which was made available to the public on April 6, 2001, through EIS No. 010104 (66
FR 18243).

1.7.1 Public Scoping

In August 2007, NMFS and the Council published in the Federal Register a Notice of Intent to
prepare a Draft SEIS (72 FR 46608). Public comments were accepted for 30 days and NMFS
received four letters. On August 30, 2007, Council staff conducted a public scoping meeting in
Honolulu. See Appendix I for the public scoping report and written comments provided to
NMEFS and the Council.

Members of the public were provided an opportunity to review a preliminary draft (dated
February 22, 2008) of this document available on the Council’s website (www.wpcouncil.org)
and at the 97th Science and Statistical Committee (SSC) meeting, March 3-6, 2008, at the 140th
Council meeting in Guam and Saipan, March 17-21, 2008, the 141st meeting in Honolulu, April
14, 2008. A later version (dated May 29, 2008) was available on the Council’s website and
provided at the 98th SSC June 7-9, 2008, and 142 Council Meeting, June 16-19, 2008 in
Honolulu. The DSEIS for this action was made available for a 45-day public review and
comment period, which ended on October 6, 2008.

1.8 Lead Agency: National Marine Fisheries Service

The lead agency for this action is NMFS (also known as NOAA Fisheries). NMFS is a bureau
within the U.S. Commerce Department’s NOAA, and is the primary Federal agency responsible
for stewardship of the nation’s living marine resources and their habitats. NMFS is represented
in the Western Pacific Region by its Pacific Islands Regional Office and Pacific Islands Fisheries
Science Center, both located in Honolulu, Hawaii.

1.9 Public Review Process and Schedule

The public has been provided the opportunity to review the drafts of this document at the 97th
SSC (February 2008), the 140™ Council meeting (March 2008), the 141* Council meeting (April
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2008), the 98"™ SSC (June 2008), and the142™ Council meeting (June 2008). This document was
also available to the public for a 45-day public comment period beginning August 22, 2008, and
ending October 6, 2008 (73 FR 49667, August 22, 2008). Written public comments received, as
well as responses to them, can be found in Appendix VII. NMFS also held a public informational
meeting in Honolulu on September 24, 2008, on the proposed action and the issues and potential
environmental impacts that were identified in the DSEIS.
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Chapter 2: Description of the Alternatives

2.0 Introduction

This chapter describes the management alternatives considered in detail in this document as well
as alternatives that were eliminated from further detailed study and the reasons for their
elimination.

2.1 Alternatives Considered in Detail

Under all alternatives, current regulations requiring circle hooks and mackerel bait, 100%
observer coverage, and the use of annual loggerhead and leatherback sea turtle interaction hard
caps, in addition to other measures, would remain in place. The following alternatives considered
in detail meet the purpose and need of this action in that they examine the potential for increased
opportunities for the Hawaii-based shallow-set longline fishery to sustainably harvest swordfish
and other fish species, while continuing to avoid jeopardizing the continued existence and
recovery of threatened and endangered sea turtles as well as other protected species.

2.1.1 Topic 1: Shallow-set Longline Fishing Effort Limits

Alternatives under this topic are included for further study because the fishery is currently
regulated with a set limit of 2,120 shallow-sets per year and it is appropriate to look at effort
limits when considering an expansion of the fishery. The existing effort limit, which is half the
fishery’s average annual effort during 1994-1999, was instituted to implement the model fishery
utilizing new (at the time) gear and bait combinations (circle hooks and mackerel bait) that were
successful in fishing experiments in the Atlantic. The existing annual sea turtle interaction hard
caps of 17 loggerhead turtles and 16 leatherback turtles were implemented under the model
fishery and determined based on experimental (Atlantic Ocean) interaction rates multiplied by
the 2,120 set limit. For each of the alternatives listed below under Topic 1, the annual sea turtle
interaction hard caps for the fishery are predicted using actual (observed) Pacific Ocean sea
turtle interaction rates multiplied by each alternative’s effort limit. In the case of Alternative 1F
(Remove Effort Limit), preliminarily preferred annual sea turtle interaction hard caps of 19
leatherback interactions and 46 loggerhead interactions were recommended by the Council
taking into account the potential for reasonable increases in fishing effort as well as a range of
interaction hard caps and their likely impacts on sea turtle populations (see Appendix II). In
October 2008, NMFS released a BiOp pursuant to section 7 of the ESA that examined the
DSEIS’ preferred alternative. Relying on the best information available, the BiOp concluded that
the DSEIS’ preferred alternative would not jeopardize the continued existence and recovery of
leatherback and loggerhead sea turtle populations. However, due to uncertainty in the status and
population trend of the non-Jamursba-Medi component of the Western Pacific leatherback
population the BiOp authorizes no more than 16 annual leatherback interactions (and 46
loggerhead interactions). Following the release of the BiOp, the Council reconsidered this issue
and at their 143rd meeting (October 2008) and revised their recommendation to mirror the
authorized interactions contained in the BiOp. The 2008 BiOp can be found in Appendix VI.
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This revised recommendation comprises the preferred alternative (1F) under Topic 1 in this
document.

2.1.1.A Alternative 1A: No Action: Continue Current Annual Set Limit

Under this alternative, the maximum annual limit on the number of shallow-sets would remain at
2,120.

2.1.1.B Alternative 1B: Allow up to 3,000 Sets per Year

Under this alternative, the maximum annual limit on the number of shallow-sets would be 3,000.
This effort limit was chosen as a middle-ground effort alternative which is between the current
set limit and the average annual effort between 1994 and 1999 (approximately 4,240 sets).

2.1.1.C Alternative 1C: Allow up to 4,240 Sets per Year

Under this alternative, the maximum annual limit on the number of shallow-sets would be 4,240,
which represents the average number of annual sets between 1994 and 1999 or double the
current set limit of 2,120 (see Figure 27).

2.1.1.D Alternative 1D: Allow up to 5,500 Sets per Year

Under this alternative, the maximum annual limit on the number of shallow-sets would be 5,500
which is nearly the annual maximum number sets for any one year between 1994 and 1999 (See
Figure 27).

2.1.1.E Alternative 1E: Set Effort Level Commensurate with Current Condition of North
Pacific Swordfish Stock (~9,925 sets per year)

Under this alternative, the effort level for swordfish would be established based on the condition
of the swordfish stock in the North Pacific and the MSY for this stock. Establishment of this
effort limit would take into account catches by other longline fleets and the fraction of the total
swordfish catch contributed by the Hawaii fleet. Current (domestic and foreign) swordfish
landings in the North Pacific amount to about 14,500 mt, which, according to a recent stock
assessment, amounts to about 60% of an estimated MSY of 22,284 mt (Kleiber and Yokawa
2004; Bigelow, PIFSC, pers. comm. January 2008).7 Given an MSY of about 22,284 mt for
North Pacific swordfish, and a current swordfish catch by the Hawaii-based fishery of between
850-1,637 mt, (1,861,391-3,602,339 Ib) the amount of effort to catch the remaining available
7,784 mt of additional swordfish would amount to about 9,925 sets per year, if the Hawaii
longline fishery were to fish the North Pacific swordfish stock up to the level of the MSY. Based

" The Klieber and Yokawa (2004) stock assessment contains caveats dealing with a truncated data set
(historical catches from Hawaii and Japanese longline fisheries) and model results indicating relative high
levels of natural mortality.
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on the best available information, the effort limit under this alternative would be adjusted as
appropriate.

2.1.1.F Alternative 1F: Remove Effort Limit (Preferred)

Under this alternative, which is the preferred alternative for the effort limit topic, the annual
shallow-set effort limit would be removed and fishery would not be managed under an annual set
limit cap. Instead, fishing effort would be indirectly restricted by modifying the annual sea turtle
interaction hard caps to be set at 46 interactions with loggerhead sea turtles and 16 interactions
with leatherback sea turtles (see Section-1.2.3 for more information about sea turtle interaction
limits).

2.1.1.2 Alternatives Not Considered in Detail Under This Topic

Reduce or Prohibit Shallow-set Fishing by Hawaii-based Longline Vessels

The best available scientific information suggests that the North Pacific swordfish stock is being
fished at levels well below MSY and, therefore, reducing or prohibiting fishing effort for
swordfish by the Hawaii-based longline fleet would be inconsistent with the MSA principles
given the current status of the primary target species. Reducing effort from the status quo or
prohibiting shallow-set fishing effort by Hawaii-based longline fleet due to concerns regarding
interactions with protected species is also inconsistent with the MSA as no protected species are
being jeopardized under the current regulatory regime for the fishery. Reductions or elimination
of the shallow-set fishery is also believed to lead to adverse transferred effects in that more harm
to sea turtle populations could result as foreign, unrestricted fisheries using harmful fishing gear
increase their effort to fill the market void of a reduced or eliminated Hawaii shallow-set fishery
(see Section 4.4.2.1 for more information). U.S. fisheries managed under the MSA may
incidentally interact with protected species as afforded under U.S. laws such as the ESA and the
Marine Mammal Protection Act (MMPA). The amount or level of interactions protected species
populations can sustain is dependent on their status and other factors. See Chapter 3 for more
information on the status of protected species in the Western Pacific Region and the level of
interactions between protected species and the shallow-set fishery.

2.1.2 Topic 2: Fishery Participation

This topic is included because currently the annual effort limit is allocated amongst interested
Hawaii-based longline fishery participants and tracked using a set certificate program. In this
program, participants must attach a set certificate to each daily fishing log. The set certificate
program is administered by NMFS PIRO, which, in November of each year, provides notices to
Hawaii longline fishery participants that set certificates are available. Set certificates are
transferable amongst the Hawaii-based longline fleet. The Council and NMFS are considering
the set certificate program now that sufficient time has passed to understand the operational and
fishery management benefits compared with the costs of the program.
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2.1.2.A Alternative 2A: No Action: Continue Set Certificate Program

Under this alternative, shallow-set certificates would continue to be made available and issued to
all interested Hawaii longline permit holders. For each shallow-set made north of the equator,
vessel operators would continue to be required to possess and submit one valid shallow-set
certificate for each shallow-set made.

2.1.2.B Alternative 2B: Discontinue Set Certificate Program (Preferred)

Under this alternative, which is the preferred alternative for the fishery participation topic,
shallow-set certificates would no longer be issued or required and the annual set-certificate
solicitation of interested parties would end. Under alternatives which include effort limits, sets
would be cumulatively accounted for on a fleetwide basis and the fishery would close for the
remainder of the year when and if the annual set limit was reached. Fishery participants would
continue to be required to notify NMFS at least 72 hrs before making a shallow-set trip.

2.1.3 Topic 3: Time-Area Closures

Time-area closures are being considered as a way to increase annual fishery profits through
potential reductions in the number of sea turtle interactions that may occur in the first quarter of
each year. Interaction rates for loggerhead turtles highest during the first quarter of the year, and
it has been hypothesized that reducing fishing effort in areas where swordfish and loggerhead
turtle habitats may overlap could increase fishery profits by reducing the risk of exceeding a
turtle hard cap very early in the year when there are still many more shallow-sets allowed to be
made.

2.1.3.A Alternative 3A: No Action: Do Not Implement Time-Area Closures (Preferred)

Under this alternative, which is the preferred alternative for the time-area closures topic, the
fishery would continue to operate without time-area closures.

2.1.3.B Alternative 3B: Implement January Time-Area Closure

Under Alternative 3B, an area closure would be implemented during January of each calendar
year. The area closure would be located between 175° W and 145° W longitude and encompass
the sea surface temperature band of 17.5°-18.5° C. The latitudinal location of this temperature
band varies inter-and intra-annually; however, in January it is generally located near 31°-32° N
latitude. Research has suggested that the area between sea surface temperatures of 17.5°-18.5° C
may be a loggerhead sea turtle “hotspot” based on historical and contemporary distribution and
foraging studies as well as location data for observed loggerhead sea turtle interactions with the
fishery (Howell, PIFSC, pers. comm., December 2008). The month of January was selected
because it may be that the number of loggerhead interactions during January is pivotal to
whether or not the fishery will reach its annual sea turtle interaction hard cap before all
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allowable sets are used. For example, in 20006, the fishery interacted with eight loggerheads in
January and the fishery reached the cap of 17 on March 17, 2006. In 2007, the fishery did not
interact with any loggerheads during January, but ended the first quarter with 12 loggerhead
interactions and did not reach the sea turtle cap.

2.1.3.C Alternative 3C: Implement In-Season Time-Area Closures

Under Alternative 3C, the sea surface temperature-based area closure described for Alternative
3B would be implemented in those years for which 75 percent of the annual loggerhead turtle
cap was reached and the closure would remain in effect for the remainder of the first quarter. As
with Alternative 3B, this alternative is being considered as a way to increase annual fishery
profits through reductions in the number of turtle interactions that occur in the first quarter of
each year. This alternative differs from Alternative 3B in that its implementation is contingent on
high numbers of interactions during the first quarter.

2.2 Topics Considered but Not Analyzed in Detail

Several additional topics (and associated alternatives) were also considered, but have been
identified as not reasonable in relation to the purpose and need of the proposed action and were
therefore eliminated from detailed study. These topics and the reasons that they were not
considered in detail are also summarized below.

2.2.1 Sea Turtle Interaction Hard Caps (remove or maintain as management measure)

Reasons for elimination from further study

This topic would have involved alternatives that examined the use of sea turtle interaction hard
caps as a management tool. Currently, the Hawaii-based shallow-set longline fishery is closed
for the fishing year if and when either of the annual sea turtle (loggerhead or leatherback turtle)
interaction hard caps is reached for either species. In 2006, the fishery reached the loggerhead
turtle hard cap and the fishery was subsequently closed for the remainder of the calendar year.
Hard caps have proven to be an effective management measure to eliminate the possibility of
additional turtle interactions. No interest has been expressed from the longline fishery, managers,
or relevant environmental groups to eliminate sea turtle hard caps as a management measure.

2.2.2 Sea Turtle Interaction Hard Caps (reduce number of allowable interactions)

Reasons for elimination from further study

This topic would have evaluated an alternative of operating the fishery under more stringent hard
caps than are currently in place for loggerhead (17) and leatherback (16) sea turtles. This
alternative was eliminated from further study because it would be inconsistent with the purpose
and need of the proposed action, which is to provide increased opportunities for the shallow-set
fishery to sustainably harvest swordfish and other fish while continuing to avoid jeopardizing the
continued existence and recovery of threatened and endangered sea turtles, as well as other
protected species. Under National Standard 1 of the MSA, fishery management measures must
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prevent overfishing while achieving, on a continuing basis, the optimum yield from the fishery.
Optimum yield is generally seen as the amount of harvest in a fishery which will provide the
greatest overall benefit to the Nation, particularly with respect to food production and
recreational opportunities, and taking into account the protection of marine ecosystems including
harvest at sustainable levels. Under the 2008 BiOp that analyzed the impacts of the proposed
action, the level of turtle interactions that were authorized in the Incidental Take Statement is a
number of interactions that is not expected, directly or indirectly, to reduce appreciably the
likelihood of both the survival and recovery of sea turtles. An alternative that reduces the hard
caps below this level would prevent fulfilling National Standard 1 because the fishery would
close before producing optimum yield. For these reasons, this topic was eliminated from further
consideration.

2.2.3 Sea Turtle Interaction Assessment Methodology

Reasons for elimination from further study

This topic would have reviewed as specific, separate alternatives various timeframes for
assessing turtle interactions under ITSs that are issued by NMFS. Typically, the BiOp (BiOp)
that takes into account the potential effects of the fishery on threatened and endangered species
establishes an estimated maximum number of interactions between the fishery and sea turtles.
When this number is exceeded, NMFS must reinitiate consultation under the ESA for the fishery.
Sea turtle interaction rates fluctuate intra- and inter-annually due to variable oceanographic
conditions and other factors. Because the annual sea turtle hard caps are being maintained as a
management measure under the proposed action, the fishery would close if the annual turtle hard
cap were to be reached, regardless if a one year or a multi-year ITS is used. A multi-year ITS,
however, offers somewhat more flexibility in that if the fishery should happen to exceed the
maximum number of interactions under a hard cap, reinitiation of ESA consultation on the
underlying BiOp would not be required provided the excess interactions are not greater than a
pre-determined number set forth in the BiOp. In addition, the number of excess interactions
would be deducted from the number of allowable interactions the following fishing year under a
multi-year ITS. The fishery, however, would still be closed during any year at the time the
annual sea turtle hard cap is reached regardless of whether the ITS is for one year or multiple
years. Because sea turtle hard caps will be retained as a management tool for the fishery, there is
no difference in operation of the fishery under a single year or multi-year ITS. For this reason,
considering the various timeframes for assessing turtle interactions as a management alternative
was not considered for further study in this document. However, the impacts of operating the
fishery under a multi-year ITS are included for discussion in Section 4.1.6.3.2.1.

2.2.4 Sea Turtle Avoidance Incentives

Reasons for elimination from further study

The topic would involve alternatives that would examine the use of transferable or non-
transferable individual sea turtle limits or quotas for fishery participants. There is little
information on whether or not an incentive or allocation type program would result in
conservation benefits to sea turtles while being fair and equitable amongst fishery participants.
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For example, Gilman et al. (2006) found it difficult to determine whether some vessels have
disproportionately higher numbers of sea turtle interactions than others, as some vessels only
fished prior to the new 2004 regulations while others only fished after 2004. In light of the lack
of evidence showing that individual sea turtle avoidance incentives would be practical, useful, or
beneficial, the use of these incentives was eliminated from further consideration. Furthermore,
there is little interest amongst the fishery participants or the environmental community in the
development of a program to implement individual vessel sea turtle limits. For these reasons, this
topic category (and associated alternatives) has been eliminated from further detailed study.

2.2.5 Observer Coverage

Reasons for elimination from further study

This category of alternatives was eliminated from further study because the Council, NMFS,
HLA, and environmental groups do not support removing the 100% observer coverage
requirement for the fishery at this time. Because the cost of this coverage remains an important
issue, the Council and NMFS have included in Chapter 4 the analysis of shallow-set effort on
administrative observer costs in relation to potential increases in shallow-set effort.
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Chapter 3: Affected Environment

3.0 Introduction

As stated in Section 1.6, the action area contemplated in this analysis is the portion of the North
Pacific Ocean between 175° W-145° W longitude and 20° N- 40° N latitude, including the
Hawaiian Archipelago. This chapter provides background information on the following topics of
the action area: the natural environment in which the shallow-set fishery operates, target and
non-targets stocks, sea turtles and other protected species, Hawaii longline fishery statistics, and
Hawaii socio-economic information. Other environmental information is also included for
reference. For further detailed information on several of the environmental resource categories
above, refer to the 2001 Final EIS on the Pelagics FMP (NMFS 2001), 2005 Final EIS on
Seabird Mitigation Measures (NMFS 2005), 2006 FMP Amendment 14 on Bigeye and
Yellowfin Overfishing (WPRFMC 2006), and 2008 Draft Programmatic EIS on the transition
from species-based FMPs to place-based Fishery Ecosystem Plans (NMFS 2007d).

3.1 Physical Pelagic Environment

3.1.1 North Pacific Transition Zone

The action area is in the North Pacific subtropical gyre (large-scale surface current) which
rotates in a clockwise direction. At approximately 30°- 45° N latitude is the North Pacific
Transition Zone (see Figure 2), which is ocean water bounded to the north and south by large-
scale surface currents originating from subarctic and subtropical locations (Polovina et al. 2001).
The North Pacific Transition Zone is an area between the southern boundary of the Subartic
Frontal Zone (SAFZ) and the northern boundary of the Subtropical Frontal Zone (STFZ; see
Figure 2) consisting of several convergent fronts. A front is defined simply as an area of rapid
change in a physical variable, such as temperature, over a small spatial distance, horizontal or
vertical (Olson et al. 1994). Remotely sensed satellite data have been used to identify sea surface
temperature (SST) and chlorophyll fronts (Polovina et al. 2001). Individual temperature and
salinity gradients are observed within each front, but generally the SAFZ is colder
(approximately 8° C) and less salty (approximately 33.0 ppm) than the STFZ (18° C,
approximately 35.0 ppm, respectively). The North Pacific Transition Zone (NPTZ) supports a
marine food chain that experiences variation in productivity in localized areas due to changes in
nutrient levels brought on, for example, by storms or eddies. A common characteristic among
some of the most abundant animals found in the NPTZ such as flying squid, blue sharks, Pacific
pomfret, and Pacific saury is that they undergo seasonal migrations from summer feeding
grounds in subarctic waters to winter spawning grounds in the subtropical waters. Other animals
found in the NPTZ include swordfish, tuna, albatross, whales, and sea turtles (Polovina et al.
2001).
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Figure 2: North Pacific Transition Zone

Source: Seki et al. 2002

Near Hawaii, there are two prominent frontal zones which are associated with two isotherms
(17° C and 20° C), and are located at latitudes 32°-34° N. (the Subtropical Front or STF) and
latitudes 28°-30° N (the South Subtropical Front or SSTF) (Seki et al. 2002). Both the STF and
SSTF represent important habitat for swordfish, tunas, seabirds and sea turtles. Variations in
their position play a key role in catch rates of swordfish and albacore tuna, and distribution
patterns of Pacific pomfret, flying squid, loggerhead turtles (Seki et al. 2002), and seabirds.
Hawaii-based longline vessels targeting swordfish set their lines where the fish are believed to
be moving south through the fronts following squid, the primary prey of swordfish (Seki et al.
2002). Squid is also the primary prey item for albatross (Harrison et al. 1983); hence, albatross
and longline vessels targeting swordfish are often present at the same time in the same area of
biological productivity.

Generally, at high latitudes of the North Pacific, high surface chlorophyll concentrations are
found and at mid-latitudes low concentrations are observed (Lewis et al. 1988). For example, in
the subtropical gyre, surface chlorophyll concentrations were 0.15 mg/m’ and in the subarctic
gyre and Transition Zone they were 0.25 mg/m’ (Figure 3, Polovina et al. 2001).

Along the interface between the low-surface chlorophyll subtropical gyre and the high-surface
chlorophyll subarctic gyre is a basin-wide chlorophyll front. Seasonally, this front migrates over
1000 km from its southernmost position during the first quarter at about 30-35° N and its
northernmost position during the third quarter at about 40—45° N (Figure 3).
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Polovina et al. (2001) reported that these frontal zones have also been found to be likely
migratory pathways across the Pacific for loggerhead turtles. Loggerhead turtles are
opportunistic omnivores that feed on floating prey such as the pelagic cnidarian, Vellela vellela,
(“by the wind sailor”), and the pelagic gastropod Janthina sp., both of which are likely to be
concentrated by the weak downwelling associated with frontal zones (Polovina et al. 2001).
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Figure 3: Surface chlorophyll density estimated from SeaWiFS ocean color for the North
Pacific, A) February and B) August 1998
Source: Polovina et al. 2001
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3.1.2 Other Physical Environmental Factors

A significant source of inter-annual physical and biological variation is the El Nifio and La Nifia
events. During an El Nifo the normal easterly trade winds weaken, resulting in a weakening of
the westward equatorial surface current and a deepening of the thermocline in the central and
eastern equatorial Pacific. Water in the central and eastern equatorial Pacific becomes warmer
and more vertically stratified with a substantial drop in surface chlorophyll. A La Nifia event
exhibits the opposite conditions.

Physical and biological oceanographic changes have also been observed on decadal time scales.
These low frequency changes, termed regime shifts, can impact the entire ocean basin. Recent
regime shifts in the North Pacific have occurred in 1976 and 1989, with both physical and
biological, including fishery, impacts (Polovina 1996; Polovina et al. 1995).

Pelagic species are closely associated with their physical and chemical environment. Suitable
physical environment for these species depends on gradients in temperature, oxygen or salinity,
all of which are influenced by oceanic conditions on various scales. In the pelagic environment,
physical conditions such as isotherm and isohaline boundaries often determine whether or not
the surrounding water mass is suitable for pelagic fish, and many of the species are associated
with specific isothermic regions.

Oceanic pelagic fish such as skipjack and yellowfin tuna, and blue marlin prefer warm surface
layers, where the water is well mixed by surface winds and is relatively uniform in temperature
and salinity. Other fish such as albacore, bigeye tuna, striped marlin and swordfish, prefer
cooler, more temperate waters, often meaning higher latitudes or greater depths. Preferred water
temperature often varies with the size and maturity of pelagic fish, and adults usually have a
wider temperature tolerance than sub-adults. Thus, during spawning, adults of many pelagic
species usually move to warmer waters, the preferred habitat of their larval and juvenile stages.
Large-scale oceanographic events (such as El Nifio) change the characteristics of water
temperature and productivity across the Pacific, and these events have a significant effect on the
habitat range and movements of pelagic species. Tuna are commonly most concentrated near
islands and seamounts that create divergences and convergences which concentrate forage
species, also near upwelling zones along ocean current boundaries, and along gradients in
temperature, oxygen and salinity. Swordfish and numerous other pelagic species tend to
concentrate along food-rich temperature fronts between cold, upwelled water and warmer
oceanic water masses.

3.1.3 Physical Environment and Global Climate Change

The global mean temperature has risen 0.76° C over the last 150 years, and the linear trend over
the last 50 years is nearly twice that for the last 100 years (IPPC 2007a). Ample evidence now
exists supporting the wide-ranging ecological impacts of global climate change (Walther et al,
2002). There is a high confidence, based on substantial new evidence, that observed changes in
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marine systems are associated with rising water temperatures, as well as related changes in ice
cover, salinity, oxygen levels, and circulation. These changes include shifts in ranges and
changes in algal, plankton, and fish abundance (IPPC 2007b).

The seasonal north-south movements of many large pelagics in the NPTZ appear to track the
similar peak migration of primary productivity. Using remotely-sensed chlorophyll®
concentrations from satellite observations, Polovina et al. (2008) have found that over the past
decade primary productivity in the subtropical and transition zone has declined an average of
1.5% per year with about a 3% per year decline occurring at the southern limit of the NPTZ. The
expansion of the low chlorophyll waters is consistent with global warming scenarios based on
increased vertical stratification in the mid-latitudes. Expanding oligotrophic’ portions of the
subtropical gyres in the world’s oceans in time will lead to a reduction in chlorophyll density and
carrying capacity in the larger subtropical gyres, thus impacting the abundance of pelagic
species. For example, a recent scientific study using an enhanced version of the spatial
ecosystem and population dynamics model (SEAPODYM ') suggests that by the end of this
century, ocean temperatures in the WCPO will increase to levels that will not support bigeye
populations in the WCPO (J. Sibert, PFRP, pers. comm. July 2008). An international program
called CLIOTOP (climate impacts on oceanic top predators) is currently gathering information
on climate change and its effects on pelagic ecosystems. Within this group, the SEAPODYM
model is being applied to investigate the future management of tuna stocks and other highly
migratory species in the context of climate and ecosystem variability, as well as to investigate
potential changes due to greenhouse warming.

3.2 Biological Pelagic Environment

Species of oceanic pelagic fishes live in tropical and temperate waters throughout the world’s
oceans. They are capable of long migrations that reflect complex relationships to oceanic
environmental conditions. These relationships are different for larval, juvenile and adult stages
of life. The larvae and juveniles of most species are more abundant in tropical waters, whereas
the adults are more widely distributed. A pelagic food web of the Central Pacific Ocean is
provided in Figure 4.

Geographic distribution varies with seasonal changes in ocean temperature. In both the Northern
and Southern Hemispheres, there is seasonal movement of tunas and related species toward the
pole in the warmer seasons and a return toward the equator in the colder seasons. Adult pelagic
fishes in the western Pacific range as far north as Japan and as far south as New Zealand. Alba-

8 Chlorophyll is the green pigment found in phytoplankton that absorbs light energy to intiate the process
of photsynthesis.

? Meaning waters where relatively little plant life or nutrients occur, but are rich in dissolved oxygen.

' The model based on advection-diffusion-reaction equations explicitly predicts spatial dynamics of large
pelagic predators, while taking into account data on several mid-trophic level components, oceanic
primary productivity and physical environment.
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core, striped marlin and swordfish can be found in even cooler waters at latitudes as far north as
latitude 50° N and as far south as latitude 50° S. As a result, fishing for these species is
conducted year-round in tropical waters and seasonally in temperate waters.
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Figure 4: Central Pacific Pelagic Food Web
Source: Kitchell et al. 1999

Migration patterns of pelagic fish stocks in the Pacific Ocean are not easily understood or
categorized, despite extensive tag-and-release projects for many of the species. This is
particularly evident for the more tropical tuna species (e.g., yellowfin, skipjack, bigeye) which
appear to roam extensively within a broad expanse of the Pacific centered on the equator.
Although tagging and genetic studies have shown that some interchange does occur, it appears
that short life spans and rapid growth rates restrict large-scale interchange and genetic mixing of
eastern, central and far-western Pacific stocks of yellowfin and skipjack tuna. Morphometric
studies of yellowfin tuna also support the hypothesis that populations from the eastern and
western Pacific derive from relatively distinct sub-stocks in the Pacific. The stock structure of
bigeye in the Pacific is poorly understood, but a single, Pacific-wide population is assumed. The
movement of the cooler-water tuna (e.g., bluefin, albacore) is more predictable and defined, with
tagging studies documenting regular and well-defined seasonal movement patterns relating to
specific feeding and spawning grounds. The oceanic migrations of billfish are poorly understood,
but the results of limited tagging work conclude that most billfish species are capable of
transoceanic movement, and some seasonal regularity has been noted.
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In the ocean, light and temperature diminish rapidly with increasing depth, especially in the
region of the thermocline. Many pelagic fish make vertical migrations through the water column.
They tend to inhabit surface waters at night and deeper waters during the day, but several species
make extensive vertical migrations between surface and deeper waters throughout the day.
Certain species, such as swordfish and bigeye tuna, are more vulnerable to fishing when they are
concentrated near the surface at night. Bigeye tuna may visit the surface during the night, but
generally, longline catches of this fish are highest when hooks are set in deeper, cooler waters
just above the thermocline (275-550 meters or 150-300 fathoms). Surface concentrations of
juvenile albacore are largely concentrated where the warm mixed layer of the ocean is shallow
(above 90 m or 50 fm), but adults are caught mostly in deeper water (90-275 m or 50-150 fm).
Swordfish are usually caught near the ocean surface but are known to venture into deeper waters.
Swordfish demonstrate an affinity for thermal oceanic frontal systems which may act to
aggregate their prey (Seki et al. 2002) and enhance migration by providing an energetic gain by
moving the fish along with favorable currents (Olson et al. 1994).

3.2.1 Target Species: Swordfish

Swordfish (Xiphias gladius) are the primary target species of the Hawaii-based shallow-set
fishery, typically comprising 90 percent of the landed catch.

3.2.1.1 Swordfish Life History

Numerous studies on the taxonomy, biology, diet, stock structure and exploitation of swordfish
have been conducted. Information on billfishes, including swordfish, is summarized in
Nakamura et al. (1968) and Nakamura (1985). Palko et al. (1981) and Joseph et al. (1994)
provide a detailed synopsis of the biology of swordfish. An extensive review of the biology of
swordfish and the status of swordfish fisheries around the world was published by Ward and
Elscot (2000).

Broadbill swordfish are worldwide in distribution in all tropical, subtropical and temperate seas,
ranging from around 50° N to 50° S (Nakamura 1985; Bartoo and Coan 1989). The adults can
tolerate a wide range of water temperature, from 5°-27° C, but are normally found in areas with
SSTs above 13° C (Nakamura 1985). Larvae and juveniles occur in warmer tropical and
subtropical regions where spawning also occurs. Swordfish occur throughout the entire region of
the Council’s jurisdiction and in the EEZs of neighboring countries and adjacent high seas zones.

Swordfish have separate sexes with no apparent sexual dimorphism, although females attain a
larger size. Fertilization is external and the fish are believed to spawn close to the surface. There
is some evidence for the pairing of spawning adults as the fish apparently do not school (Palko et
al. 1981).

Swordfish are voracious feeders at all life stages. Adults feed opportunistically on a wide range
of squids, fish and crustaceans. Sex ratio appears to vary with fish size and spatial distribution.
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Most large sized fish are females and females appear to be more common in cooler waters.
Beckett (1974) noted that few males were found in waters below 18° C, but make up the
majority of warm water landings. Details of growth, maturity, fecundity and spawning are given
later in this report.

Little is known about migration in Pacific swordfish although limited tagging data support a
general west to east movement from Hawaii toward North America. There is some evidence that
there may be several semi-independent stocks in the Pacific (a northern stock, a southwest stock
and two or three eastern stocks) (Alvarado et al. 1996).

Swordfish are targeted by the Hawaii-based longline fishery that occurs primarily to the north of
the EEZ around Hawaii. Incidental or targeted catches within the EEZ around Hawaii are made
by longline and handline vessels fishing primarily for tuna species.

Larval and Juvenile Stages

Swordfish larvae have been noted in tropical and subtropical waters of the three major oceans
between about 30° N and 30° S. In a survey of swordfish larvae collections, Grall et al. (1983)
determined that larval swordfish were abundant in the Pacific within latitudes 35° N to 25° S.
Peak spawning occurs in the North Pacific between May and August, from December to January
in the South Pacific and from March to July in the central Pacific (Nishikawa et al. 1978, Palko
et al. 1981). Sexually mature and ripening female swordfish have been noted in Hawaiian waters
during the spring and early summer (Uchiyama and Shomura 1974). This observation is in
agreement with an estimated spawning period of April to July based on the collection of larvae
and juveniles near Hawaii (Matsumoto and Kazama 1974). It is probable that some degree of
spawning occurs throughout the year in tropical waters, between 20° N and 20° S, with the
distribution of larvae associated with SSTs between 24° and 29° C (Téning 1955, Yabe et al.
1959, Nishikawa and Ueyanagi 1974).

Juvenile swordfish gradually metamorphose from larval state to adult, and it is difficult to elect a
length or age when the juvenile stage has been reached. However, early development is rapid
and juvenile fish greater than approximately 55 cm resemble a miniature adult swordfish. In the
Pacific, fish of this size (51-61 cm) have been estimated to be approximately one-year old (Yabe
et al. 1959, Dewees 1992).

There are few specific references on the distribution of juvenile swordfish in the Pacific.
Swordfish recruit to longline gear at juvenile sizes of approximately 50 to 80 cm (rear of eye
orbit to caudal fork), which can be monitored by catch statistics. Dewees (1992) stated that
swordfish tend to concentrate along productive thermal boundaries between cold upwelled water
and warmer water masses where they feed on fish and squid.

Adult Stage

Adult swordfish are the most widely distributed of all billfish species, ranging from
approximately 50° N to 50° S in the Pacific as indicated by catch records of commercial longline
vessels. Adult swordfish are able to occupy a very broad range of water temperatures, from 5°-
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27° C with a preferred temperature range of 18°-22° C (Nakamura 1985). Individuals can exceed
500 kg in weight with females growing larger than males. The larger fish occupy cooler waters,
with few fish less than 90 kg and few males found in waters less than 18° C (Palko 1981).

Wilson and Dean (1983) estimated a maximum age of nine years for males and 15 years for
females from otolith analysis. Radtke and Hurley (1983), using otoliths, estimated a maximum
age of 14 years for males and 32 years for females. Research on the reproductive biology and
size at maturity of swordfish is reviewed by DeMartini (1996). Yabe et al. (1959) estimated that
swordfish reach maturity between 5 and 6 years of age at a size of 150-170 cm (eye to fork
length). Sosa-Nishizaki (1990) estimated that female swordfish in the Pacific mature at 140-180
cm based on gonad indices. Length at first maturity has been observed in females as small as
101-110 cm (Nakano and Bayliff 1992). Spawning occurs in the upper mixed layer of the water
column from the surface to 75 m (Nakamura 1985).

Swordfish are found in waters with a wide range of SSTs and sonic tracking experiments
indicate that they spend prolonged periods in deep, cooler water and can therefore tolerate water
temperatures that are considerably cooler than at the surface. Swordfish can forage at great
depths and have been photographed at a depth of 1,000 m by deep diving submersible (Mather
1976). Carey (1982) and other researchers have suggested that specialized tissues warm the brain
and eyes, allowing swordfish to successfully forage at great depths in frigid waters. Holts (1994)
used acoustic telemetry to monitor an adult swordfish and notes that the fish spent about 75
percent of its time in or just below the upper mixed layer at depths of 10 to 50 m in water
temperatures about 14° C and made excursions to approximately 300 m where the water was
close to 8° C.

The horizontal and vertical movements of several swordfish tracked by acoustic telemetry in the
Atlantic and Pacific are documented by Carey and Robison (1981). Studies have noted a general
pattern of remaining at depth, sometimes near the bottom, during the day and rising to near the
surface during the night in what is believed to be a crepuscular foraging strategy. More recently
a tagging project was undertaken in New Zealand waters utilizing pop-off satellite archival tags
(PATS) to track movements of swordfish during a time when they would be expected to visit
sub-tropical spawning grounds and return to temperate waters (Holdsworth et al. 2007). They
found all swordfish to make occasional excursions to the surface during the day; a behavior more
prevalent in larger fish, which may be the “basking” behavior described in Dewar and Polovina
(2005).

Adult swordfish are opportunistic feeders, preying heavily on squid and various fish species.
Oceanographic features such as frontal boundaries that tend to concentrate forage species
(especially cephalopods) apparently have a significant influence on adult swordfish distributions
in the North Pacific. Swordfish are relatively abundant near boundary zones where sharp
gradients of temperature and salinity exist (Palko et al. 1981). Sakagawa (1989) notes that
swordfish are found in areas of high productivity where forage species are abundant near current
boundaries and frontal zones.
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3.2.1.2 Swordfish Landings

U.S. landings

North Pacific swordfish are targeted by U.S. vessels based out of California and Hawaii. 2006
data for all U.S. longline fisheries operating in the Western and Central Pacific Ocean (WCPO)
out of both Hawaii and California show the bulk of the swordfish were harvested from north
Pacific waters and a small amount from south Pacific waters (Table 4). Other U.S. fisheries such
as the drift gillnet fishery operating in the Eastern Pacific Ocean (EPO) also harvest North
Pacific swordfish.

Table 4: U.S. landings of Pacific swordfish, 2003 - 2006

Year North Pacific (mt) South Pacific (mt) Total (mt)
2003 1,957 7 1,964
2004 1,072 4 1,076
2005 1,451 3 1,454
2006 1,131 30 1,161

Source: NMFS 2007 unpublished data

The spatial distribution of the swordfish catch in the WCPO by the U.S. longline fleet is shown
below with the majority of the catch centered around 160° W and 30-35° N (Figure 5). Most of
the effort in Figure 5 is from vessels based in Hawaii. When the Hawaii-based shallow-set
fishery was closed from 2001-2003, several vessels relocated to California and continued to fish
for swordfish until that was prohibited under the West Coast Highly Migratory Species (HMS)
FMP.
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Figure 5: Spatial distribution of reported logbook swordfish catch in the WCPO by the
U.S. longline fleet, in numbers of fish (includes retained and released catch), in 2006
(provisional data)

Source: NMFS 2007

Hawaii-based Swordfish Fisheries

In the Hawaii-based pelagic fisheries, swordfish landings peaked in 1993 and subsequently
decreased (Figure 6). The trend in swordfish landings reflected both an increase in the number of
vessels in the longline fishery and widespread targeting of swordfish by the fishery. Landings
remained relatively steady up to 2000 but dropped dramatically with the prohibition on targeting
swordfish by the longline fishery. Although the longline fishery for swordfish was reopened
under a new set of regulations in April 2004, landings have remained substantially lower than
historical levels. Swordfish landings are primarily from the longline fishery with some small
amounts by the main Hawaiian Islands (MHI) commercial troll and handline fisheries (e.g.,
14,000 Ib in 2007; Table 5). Provisional data indicate that approximately 3.7 million pounds of
swordfish was caught by the shallow-set fishery in 2007 (WPRFMC 2008, see Figure 6).
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Figure 6: Swordfish Landings from the Hawaii-based pelagic fisheries 1987 - 2007
Source: 2007 WPRFMC Pelagics Annual Report

Table 5: Swordfish Landings from the Hawaii-based pelagic fisheries 1987 - 2007

Swordfish Landings (1000 Pounds)
MHI MHI All
Year Longline  Troll Handline  Gear
1988 52 2 11 65
1989 619 2 14 635
1990 5,372 1 10 5,383
1991 9,939 1 13 9,953
1992 12,566 0 3 12,569
1993 13,027 0 9 13,036
1994 7,002 1 7 7,010
1995 5,981 1 12 5,994
1996 5,517 1 11 5,529
1997 6,352 1 15 6,368
1998 7,193 1 14 7,208
1999 6,835 1 19 6,855
2000 6,205 5 193 6,404
2001 519 4 39 562
2002 6381 3 19 703
2003 300 2 19 324
2004 549 0 16 598
2005 3,527 1 11 3,539
2006 2,573 1 9 2,583
2007 3,781 2 12 3,796
Average 4,930 1 23 4,956
Std. Dev. 3,851 1 40 3,848

Source: 2007 WPRFMC Pelagics Annual Report
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Hawaii charter fisheries are considered commercial fisheries by the State of Hawaii and are
included in the table above with the MHI troll fishery category. There are anecdotal reports of
charter swordfish fishing off Kona, HI; however, the amount of catch is likely small and
encapsulated in the MHI troll fishery statistics listed above. Hawaii pelagic handline fisheries
primarily target bigeye and yellowfin tuna as well as monchong, and commercial landings of
swordfish from MHI handline fisheries have been relatively stable over time; however, in 2000,
193,000 Ibs of swordfish was reported to be landed from the handline fishery. Although
information in lacking on recreational swordfish fisheries in Hawaii, landings are likely very
small and likely below the statistics associated with MHI troll fisheries (see Section 3.2.2.12 for
more information about Hawaii’s recreational pelagic fisheries).

West Coast Commercial and Recreational Swordfish Fisheries
The following information was taken from the Status of the U.S. West Coast Fisheries for Highly
Migratory Species through 2005 (PFMC 2006).

Commercial Harpoon Fishery for Swordfish

California’s harpoon fishery for swordfish developed in the early 1990s. Prior to 1980, harpoon
and hook-and-line gears were the only methods of take authorized to commercially harvest
swordfish. At that time, harpoon gear accounted for the majority of swordfish landings in
California ports. In the early 1980s, a limited entry drift gill net fishery was authorized by the
State Legislature. Soon afterward drift gillnets replaced harpoons as the primary method for
catching swordfish and the number of harpoon permits decreased from a high of 1,223 in 1979 to
a low of 23 in 2001. Fishing effort typically occurs in the Southern California Bight (SCB) from
May to December, peaking in August, depending on weather conditions and the availability of
fish in coastal waters. Some vessel operators work in conjunction with a spotter airplane to
increase the search area and to locate swordfish difficult to see from the vessel. This practice
tends to increase the catch-per-unit-effort compared to vessels that do not use a spotter plane. To
participate in the harpoon fishery, a permit and logbook are required in addition to a general
resident or non-resident commercial fishing license and a current California Department of Fish
and Game vessel registration. Additionally, the HMS FMP requires a Federal permit with a
harpoon gear endorsement for all U.S. vessels that fish for HMS within the West Coast EEZ and
to U.S. vessels that pursue HMS on the high seas (seaward of the EEZ) and land their catch in
California, Oregon, and Washington. In 2004, the annual harpoon swordfish catch was 69 mt
from 28 vessels, and in 2005 it was 74 mt from 24 vessels participating in the fishery. Fishing
effort was concentrated in coastal waters off San Diego and Orange Counties in the SCB and
landings occurred May through December, peaking in August.

The ex-vessel revenue for 2005 was $782,920 compared to $669,955 in 2004. Because harpoon
vessels spend less time on the water and are a low-volume fishery, their catch is often fresher
than drift-gillnet-caught fish, so markets tend to pay more for harpooned fish. The average ex-
vessel price-per-pound for harpooned fish was $7.84 compared to $3.41 for drift gillnet caught
fish in 2005.
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Commercial Drift Gillnet

California’s swordfish fishery transformed from primarily a harpoon fishery to a drift gillnet
fishery in the early 1980s and landings soared to a historical high of 2,371 mt by 1985. The drift
gillnet fishery is a limited entry program managed through gear restrictions, seasons, and area
closures. The limited entry program was established in 1980 and about 150 permits were initially
issued. The permit is transferable under very limited conditions and it is linked to an individual
fisherman, not a vessel; thus the value of the vessel does not become artificially inflated,
allowing permittees to buy new vessels as needed. Since 1984, the number of permits has
declined from a high of 251 in 1986 to a low of 86 in 2007; however, only 46 vessels
participated in the California swordfish fishery in 2007. Annual fishing effort has also decreased
from a high of 11,243 sets in the 1986 fishing season to 1,043 sets in 2005. Industry
representatives attribute the decline in vessel participation and annual effort to regulations
implemented to protect threatened and endangered marine mammals, sea turtles, and seabirds.
To keep a permit active, current permittees are required to purchase a permit from one
consecutive year to the next; however, they are not required to make landings using drift gillnet
gear. In addition, a general resident or non-resident commercial fishing license and a current
vessel registration are required to catch and land fish caught in drift gillnet gear. A logbook is
also required. The HMS FMP requires a Federal permit with a drift gillnet gear endorsement for
all U.S. vessels that fish for HMS within the West Coast EEZ and to U.S. vessels that pursue
HMS on the high seas (seaward of the EEZ) and land their catch in California, Oregon, and
Washington. Historically, the California drift gillnet fleet has operated within EEZ waters
adjacent to the state and as far north as the Columbia River, Oregon, during El Niflo years.
Fishing activity is highly dependent on seasonal oceanographic conditions that create
temperature fronts that concentrate feed for swordfish. Because of the seasonal migratory pattern
of swordfish and seasonal fishing restrictions, over 90 percent of the fishing effort occurs August
15 through January 31.

In 2001, NMFS implemented two Pacific sea turtle conservation areas on the West Coast with
seasonal drift gillnet restrictions to protect endangered leatherback and loggerhead turtles. The
larger of the two closures spans the EPO north of Point Conception, California (34°27° N
latitude) to mid-Oregon (45° N latitude) and west to 129° W longitude. Drift gillnet fishing is
prohibited annually within this conservation area from August 15 to November 15 to protect
leatherback sea turtles. A smaller closure was implemented to protect Pacific loggerhead turtles
from drift gillnet gear during a forecasted or occurring El Nifio event, and is located south of
Point Conception, California and west of 120° W longitude from January 1 through January 31,
and from August 15 to August 31. Since 2000, the number of vessels participating in the
swordfish fishery has decreased from 69 in 2001 to 38 in 2005. In 2005, 38 drift gillnet vessels
landed 220 mt of swordfish compared to 35 vessels that landed 182 mt in 2004. Landings
occurred at ports from San Diego to Monterey and the majority occurred from October to
December. Over 85 percent of the reported effort occurred in the SCB. The ex-vessel revenue
was $1.2 million in 2005 compared to $1.0 million in 2004. In 2007, 39 drift gillnet vessels
landed 474 mt of swordfish compared to 38 vessels that landed 444 mt in 2006. The ex-vessel
revenue was nearly $2.4 million in 2007 compared to about $2 million in 2006. Most of the
swordfish landed in California supports domestic seafood restaurant businesses.
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Commercial Longline Fishery

California prohibits pelagic longline fishing within the EEZ and the retention of striped marlin.
Under regulations for the Pacific Highly Migratory Species FMP, West Coast based longline
vessels are prohibited from making shallow sets to fish for swordfish in the EEZ as well as on
the high seas. However, for the 2008 and 2009 fishing seasons, one experimental shallow-set
fishing permit may be authorized by NMFS to fish within the EEZ off the U.S. West Coast.
Vessels operating outside of the EEZ can land fish in California ports if the operator has a
general resident or nonresident commercial fishing license and a current CDFG vessel
registration. The operator must comply with the High Seas Fishing Compliance Act, which
requires U.S. vessel operators to maintain logbooks if they fish beyond the EEZ. Additionally,
the HMS FMP requires a federal permit with a pelagic longline gear endorsement for all U.S.
vessels that pursue HMS on the high seas (seaward of the EEZ) and land their catch in
California, Oregon, and Washington. In recent years, Federal regulations that were promulgated
to protect endangered sea turtles east and west of 150° W longitude and north of the equator
have impacted the number of landings of swordfish in California ports. In 2006, 3 longline
vessels operating with Hawaii permits made swordfish landings (25 mt) compared to 20 vessels
that landed 898 mt in 2004 (PFMC 2008).

Recreational fishery

The following on West Coast recreational swordfish catches has been freely adapted from the
Billfish Newsletter (1996). Recreational anglers consider swordfish one of the finest of all trophy
game fishes because of their size and strength. If spotted on the surface, anglers will try to entice
them to strike. Swordfish typically feed at night in the surface waters on small pelagic fishes,
hake and squid. They are also known to feed at depths of at least 300 meters. Most angling is
done during the daytime from private boats targeting striped marlin, but some California anglers
have develop specific techniques to target swordfish. Drifting at night with chemical light-sticks
and squid bait has been conducted more recently but has been more popular on the East Coast.
The California recreational fishery for swordfish and striped marlin developed about the turn of
the century. Recreational catch records of swordfish are kept by the various sport-fishing clubs
in California. The Balboa Angling Club, San Diego Marlin Club and the Tuna Club (Avalon) are
three of the major clubs where anglers have their swordfish catches recorded and weighed. The
number of swordfish weighed in at these clubs averaged three to four fish per year. During the
period between 1969 and 1980, an average of 30.5 fish per year were caught, with a peak in 1978
of 127 swordfish reported (Figure 7). The increased catches during that period correspond to a
similar increase in commercial landings. A generally higher abundance of their prey was also
reported during the same period. There is some evidence that swordfish abundance may increase
in the years following El Nifio events.

More recently (Billfish Newsletter 2006) recreational landings of swordfish recorded at southern
Californian swordfish clubs amounted to about six swordfish taken per year. The Commercial
Passenger Fishing Vessel fleet submits logbooks on all fish caught. Reported catch is shown in
the Pacific Council's HMS SAFE document (PFMC 2007) and indicates that three swordfish
were caught by the fleet in 2006) recreational catches. A query of the Pacific States Marine
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Fisheries Commission recreational database (RecFIN) found that since 1980, only one swordfish
has been counted and that was caught in Oregon (Suzanne Kohin, NMFS SWFSC pers. comm.
May 2008).
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Figure 7: Southern California recreational swordfish catch, 1940-1994
Source: Billfish Newsletter (1996)

Non-U.S. Swordfish Catches in the North Pacific

In the North Pacific, there are directed swordfish fisheries that operate out of Japan and Taiwan.
However, it is likely that most of the swordfish catch in the North Pacific is caught incidentally
in tuna longline fisheries (e.g., bigeye, albacore fisheries) by countries such as Japan, Korea,
China, and Taiwan (Table 6). In recent years, Spanish longline vessels have caught swordfish in
the North Pacific (Figure 8).
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Figure 8: Pacific-wide swordfish catches
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Table 6: Historical catches of swordfish in the North Pacific, 1952-2006
Source: International Science Committee (ISC) Billfish Working Group

Japan Chinese Taipsi® Korea | Mexico United States®
Hawaii CalifofA R & SWOWG

Distant-

water and Other Distant-

Offshore | Coastal Bait water | Offshore Grand
Year Longlin»&lE Longline | Driftnet Harpoon3 Fishing Trapnet Other* | Total Longline, Longline = Other Total |Longline] All Gears |Longline| Longline | Gill Net | Harpoon Unknown' | Total | Total
1952 8.850 152 0 2,569 6 G B 11691 - - - - - - - - 11,691
1953 10,796 7 0 1407 20 21 67 | 12408 - - - - - - - - - - - 12408
1954 | 12563 96 0 813 104 18 17 | 1361 - - - - - - - - - - - 13611
1955 13,064 29 0 821 119 kT 41 14,111 - - - - - - - - - - - 14,111
1956| 14,596 10 0 775 66 A 7 15,485 - - - - - - - - - - - 15485
1957 | 14,268 37 0 858 59 18 11 15,251 - - - - - - - - - - - 15,251
1956| 18526 42 0 1,069 46 K} | 21 19,734 - - - - - - - - - - - 19,734
1959| 17,236 66 0 891 34 31 10 18,268 - - - - - - - - - - - 16,268
1960| 20,058 51 1 1,191 23 67 7 21400 - - - - - - - - - - - 21400
1961 19,715 5 P 1,335 19 15 11 21,147 - - - - - - - - - - - 21,147
1962| 10,607 78 0 1,371 26 15 18 | 12,115 - - - - - - - - - - - 12,115
1963| 10,322 98 0 747 43 17 16 | 11,243 - - - - - - - - - - - 11,243
1964 | 7669 M 4 1,006 42 17 28 4,858 - 343 18 361 - - - - - - - - 9,219
1965| 8742 119 i 1,908 26 14 182 | 10,951 - 358 10 368 - . - - - - - - 11,359
1966| 9.866 113 0 1,728 41 1" 4 11,764 - 33 27 358 - - - - - - - - 12,122
1967 | 10,883 184 0 891 33 12 5 12,008 - 546 35 681 - - - - - - - - 12,689
1968 59810 236 0 1,539 41 14 9 11,649 - 763 12 LS - - - - - - - - 12424
1969 9416 296 0 1,557 42 i1 5 11,327 0 843 T 850 - - - - 12177
1970 7324 427 0 1,748 36 9 1 9,545 - 904 5 909 5 612 10 627 | 11,081
1971 7,037 350 1 473 17 ¥ 0 7915 - 892 3 995 | 99 3 103 | 9.013
1972 6796 531 b 282 20 1 1 7666 - 862 11 873 2 ! 171 4 175 | 8736
1973 7123 414 720 121 27 23 2 8430 - 860 119 | 979 4 0 399 4 403 | 9,816
1974| 5963 654 1,304 190 27 16 1 8,175 1 880 136 | 1017 6 0 406 22 426 | 9,626
1976 7,031 620 2,672 205 a8 13 2 10606 [ 29 899 153 | 1,081 0 857 13 570 | 12,257
1976 8,054 750 3488 313 170 14 1 12790 | 23 613 194 | 830 ] 42 13 55 | 13,675
1977 8363 880 2,344 201 71 7 1 11,587 36 542 141 719 17 316 19 354 | 12,960
1978| 8.001 1,031 | 2475 130 110 22 1 11770 - 546 12 568 - - 9 1.699 13 1,721 | 14,049
1979 8,602 1,038 983 161 45 15 1 10,845 i B61 33 701 - 7 7 - 329 57 393 | 11,946
1960| 6,008 849 1,746 398 30 15 1 9,045 10 603 76 [ 689 - 380 5 160 566 62 793 | 10907
1981 7,039 127 1,648 129 59 10 0 9812 2 656 25 683 - 1575 3 1 461 267 20 52| 12822
1962| 6,064 874 1,257 195 58 7 0 8,546 1 855 49 [ 905 = 1,365 5 2 911 156 43 1117 11933
1983 7682 999 1,033 166 30 9 2 9931 0 783 166 | 949 - 120 5 1 1,321 58 78 1763 | 12,763
1984 | 77T 1,177 | 1,063 17 98 13 0 9,635 - 733 264 | 587 - 47 3 14 2101 96 678 [[2892| 13571
19685 9335 999 1,133 191 69 10 0 11,737 - 566 208 | 825 - 18 2 45 2,368 21 792 3419 15999
19686| 8,721 1,037 | 1,264 123 47 9 0 11,201 - 456 211 867 - 422 2 4 1594 236 696 [2532| 14,822
1987 5495 860 1,051 87 45 1 0 11,549 3 1328 190 | 1521 - 550 24 4 1.287 21 300 [1.826| 15446
1966 8574 678 1,234 173 19 8 0 10,686 - 777 263 | 1,040 - 613 24 19 1,092 160 344 F1659| 1399




Table 6: Historical catches of swordfish in the North Pacific, 1952-2006 (continued)
Source: ISC Billfish Working Group

Japan Chinese Taipei® Korea | Mexico United States”
Hawai California

Distant-

water and Other Distant-

Offshore  Coastal Bait water | Offshore Grand
Year | Longline? | Longline | Driftnet Harpoon® Fshing Trapnet Other® | Total [Longline| Longline | Other | Total |Longline|All Gears |Longline| Longline = Gill Net  Harpoon| Unknown'| Total | Total
1989 | 6,690 752 | 596 362 21 10 0 9431 50 1491 38 | 1579 - 690 218 29 1,050 54 224 [1575( 13275
