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About Seafood Watch
Monterey Bay Aquarium’s Seafood Watch® program evaluates the ecological sustainability of wild-caught and
farmed seafood commonly found in the United States marketplace. Seafood Watch® deﬁnes sustainable
seafood as origina ng from sources, whether wild-caught or farmed, which can maintain or increase produc on
in the long-term without jeopardizing the structure or func on of aﬀected ecosystems. Seafood Watch® makes
its science-based recommenda ons available to the public in the form of regional pocket guides that can be
downloaded from www.seafoodwatch.org. The program’s goals are to raise awareness of important ocean
conserva on issues and empower seafood consumers and businesses to make choices for healthy oceans.
Each sustainability recommenda on on the regional pocket guides is supported by a Seafood Report. Each
report synthesizes and analyzes the most current ecological, ﬁsheries and ecosystem science on a species, then
evaluates this informa on against the program’s conserva on ethic to arrive at a recommenda on of “Best
Choices,” “Good Alterna ves” or “Avoid.” The detailed evalua on methodology is available upon request. In
producing the Seafood Reports, Seafood Watch® seeks out research published in academic, peer-reviewed
journals whenever possible. Other sources of informa on include government technical publica ons, ﬁshery
management plans and suppor ng documents, and other scien ﬁc reviews of ecological sustainability. Seafood
Watch® Research Analysts also communicate regularly with ecologists, ﬁsheries and aquaculture scien sts, and
members of industry and conserva on organiza ons when evalua ng ﬁsheries and aquaculture prac ces.
Capture ﬁsheries and aquaculture prac ces are highly dynamic; as the scien ﬁc informa on on each species
changes, Seafood Watch®’s sustainability recommenda ons and the underlying Seafood Reports will be
updated to reﬂect these changes.
Par es interested in capture ﬁsheries, aquaculture prac ces and the sustainability of ocean ecosystems are
welcome to use Seafood Reports in any way they ﬁnd useful. For more informa on about Seafood Watch® and
Seafood Reports, please contact the Seafood Watch® program at Monterey Bay Aquarium by calling 1-877229-9990.
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Guiding Principles
Seafood Watch deﬁnes sustainable seafood as origina ng from sources, whether ﬁshed1 or farmed, that can
maintain or increase produc on in the long-term without jeopardizing the structure or func on of aﬀected
ecosystems.
Based on this principle, Seafood Watch had developed four sustainability criteria for evalua ng wildcatch
ﬁsheries for consumers and businesses. These criteria are:
How does ﬁshing aﬀect the species under assessment?
How does the ﬁshing aﬀect other, target and non-target species?
How eﬀec ve is the ﬁshery’s management?
How does the ﬁshing aﬀect habitats and the stability of the ecosystem?
Each criterion includes:
Factors to evaluate and score
Guidelines for integra ng these factors to produce a numerical score and ra ng
Once a ra ng has been assigned to each criterion, we develop an overall recommenda on. Criteria ra ngs and
the overall recommenda on are color-coded to correspond to the categories on the Seafood Watch pocket
guide and online guide:
Best Choice/Green: Are well managed and caught in ways that cause li le harm to habitats or other wildlife.
Good Alterna ve/Yellow: Buy, but be aware there are concerns with how they’re caught.
Avoid/Red Take a pass on these for now. These items are overﬁshed or caught in ways that harm other marine
life or the environment.

1 “Fish” is used throughout this document to refer to ﬁnﬁsh, shellﬁsh and other invertebrates
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Summary
This report focuses on several billﬁsh, ﬁsh, and shark species caught by the Hawaiian longline (shallow and
deep-set) ﬁsheries. It also assesses mahi mahi and wahoo targeted in the Hawaii troll/pole ﬁshery.
Longline ﬁsheries
Included in this report are black marlin (Makaira indica), blue marlin (Makaira nigricans), striped marlin
(Kajikia audax), shortbill spearﬁsh (Tetrapturus angus rostris), opah (Lampris gu atus), wahoo
(Acanthocybium solandri), and pomfret (Tarac chthys steindachneri) caught in the deep-set ﬁshery; and blue
shark (Prionace glauca), shor in mako shark (Isurus oxyrinchus), and dolphinﬁsh (Coryphaena hippurus)
caught in both the deep- and shallow-set ﬁsheries.
The Hawaii longline ﬂeet uses two modes of ﬁshing: 1) deep-set longlines that ﬁsh in deeper water, with ﬂoats
spread farther apart and with more hooks between ﬂoats, that typically target tunas; and 2) shallow longlines
that are buoyed to the surface, with fewer hooks between ﬂoats, that typically target swordﬁsh (WPRFMC
2014).
The ﬂeet primarily operates in the Western and Central Paciﬁc Ocean but also ﬁshes in the Eastern Paciﬁc
Ocean. The statuses of black marlin, opah, wahoo, pomfret, dolphinﬁsh, and shor in mako shark are unknown
in these regions. Blue marlin popula ons in the Paciﬁc (a single stock) are healthy, as is blue shark in the North
Paciﬁc. Striped marlin popula ons in the Eastern Paciﬁc Ocean are healthy but they are overﬁshed in the
Western and Central Paciﬁc Ocean (WCPO).
Bycatch of seabirds, marine mammals, sea turtles, and sharks does occur and remains a concern in this ﬁshery.
Many highly eﬀec ve management measures have been put into place to reduce these interac ons. In addi on,
the shallow-set longline ﬁshery has 100% observer coverage.
In state waters, the state of Hawaii manages this ﬁshery; in federal waters, the Western Paciﬁc Regional Fishery
Management Council (WPRFMC) manages species caught in this ﬁshery. In addi on, the U.S. is a member of
two regional ﬁshery management organiza ons, the Western and Central Paciﬁc Fisheries Commission
(WCPFC) and the Inter-American Tropical Tuna Commission (IATTC), which manage these species throughout
their ranges in the Paciﬁc Ocean. The management of the ﬁshery is considered eﬀec ve.
Pelagic longline gear has minimal impact to bo om habitats because it ﬁshes at or near the surface, and
improvements such as gear modiﬁca ons are typically not necessary.
Troll/Pole Fishery
A number of other pelagic species are captured opportunis cally in the Hawaiian mahi mahi and wahoo
ﬁsheries. Yellowﬁn tuna and bigeye tuna make up the majority of incidental captures in the Hawaiian troll
ﬁshery. Recent stock assessments suggest that Western and Central Paciﬁc bigeye is undergoing overﬁshing.
Troll ﬁshing has very low discard rates compared to other commercial ﬁshing methods. Although there are no
es mates of ﬁsheries discards for the Hawaiian troll ﬂeets, numerous studies have found that discards with
these gear types are negligible.
Commercial troll ﬁshers must be licensed by the state of Hawaii and submit logbook data to the state Division
of Aqua c Resources. This catch database is maintained to monitor the status of marine resources in state
waters and the EEZ. Beyond this, there are no speciﬁc measures in place to monitor the status of mahi mahi
and wahoo stocks in the Western and Central Paciﬁc.
Mahi mahi and wahoo are considered mid-trophic level predators; however, keystone species including sharks
are very occasionally captured. These species do not compose a signiﬁcant propor on of the catch.
Furthermore, sharks are not generally retained; troll gear is highly selec ve, with ﬁshers able to release
undesirable species quickly, thus minimizing capture mortality. But there are no eﬀorts underway to assess the
impacts of these gears on the Hawaiian pelagic ecosystems.
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Final Seafood Recommenda ons
CRITERION
1: IMPACTS
ON THE
SPECIES/FISHERY SPECIES

CRITERION 2:
CRITERION 4:
IMPACTS ON CRITERION 3:
MANAGEMENT HABITAT AND OVERALL
OTHER
EFFECTIVENESS ECOSYSTEM RECOMMENDATION
SPECIES

Blue shark
Green (3.831) Red (1.414)
Hawaii Western
Central Paciﬁc,
Longline, deep-set

Green (3.873)

Green (3.873) Good Alterna ve
(3.002)

Shor in mako
Red (1.414)
shark
Hawaii Western
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Avoid (2.340)

Shor in mako
Red (1.414)
shark
Hawaii Western
Central Paciﬁc,
Longline, shallowset

Yellow (2.124) Green (3.873)

Green (3.464) Good Alterna ve
(2.519)

Blue shark
Green (3.831) Red (1.343)
Hawaii Western
Central Paciﬁc,
Longline, shallowset

Green (3.873)

Green (3.464) Good Alterna ve
(2.882)

Opah
Yellow
Hawaii Western
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Blue shark
Green (3.831) Red (1.414)
Hawaii Eastern
Central Paciﬁc,
Longline, deep-set

Green (3.873)

Green (3.873) Good Alterna ve
(3.002)

Dolphinﬁsh (Mahi Green (3.318) Red (1.414)
Mahi)
Hawaii Eastern
Central Paciﬁc,
Longline, deep-set

Green (3.873)

Green (3.873) Good Alterna ve
(2.896)

Opah
Yellow
Hawaii Eastern
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Shor in mako
Red (1.414)
shark
Hawaii Eastern
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Avoid (2.340)
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Blue shark
Green (3.831) Red (1.343)
Green (3.873)
Hawaii Eastern
Central Paciﬁc,
Longline, shallowset
Shor in mako
Red (1.414) Yellow (2.124) Green (3.873)
shark
Hawaii Eastern
Central Paciﬁc,
Longline, shallowset

Green (3.464) Good Alterna ve
(2.882)

Sickle pomfret
Yellow
Hawaii Eastern
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Sickle pomfret
Yellow
Hawaii Western
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Wahoo
Yellow
Hawaii Eastern
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Wahoo
Yellow
Hawaii Western
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Black marlin
Yellow
Hawaii Eastern
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Black marlin
Yellow
Hawaii Western
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Blue marlin
Green (3.318) Red (1.414)
Hawaii Eastern
Central Paciﬁc,
Longline, deep-set

Green (3.873)

Green (3.873) Good Alterna ve
(2.896)

Blue marlin
Green (3.831) Red (1.414)
Hawaii Western
Central Paciﬁc,
Longline, deep-set

Green (3.873)

Green (3.873) Good Alterna ve
(3.002)

Striped marlin
Red (1.414)
Hawaii Western
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Avoid (2.340)

Green (3.831) Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(3.002)

Striped marlin
Hawaii Eastern
Central Paciﬁc,
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Green (3.464) Good Alterna ve
(2.519)

Longline, deep-set
Dolphinﬁsh (Mahi Yellow
Mahi)
(2.644)
Hawaii Western
Central Paciﬁc,
Longline, shallowset

Red (1.343)

Green (3.873)

Green (3.464) Good Alterna ve
(2.627)

Dolphinﬁsh (Mahi Green (3.318) Red (1.343)
Mahi)
Hawaii Eastern
Central Paciﬁc,
Longline, shallowset

Green (3.873)

Green (3.464) Good Alterna ve
(2.780)

Shortbill spearﬁsh Yellow
Hawaii Eastern
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Shortbill spearﬁsh Yellow
Hawaii Western
(2.644)
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Dolphinﬁsh (Mahi Yellow
Mahi)
(2.644)
Hawaii Western
Central Paciﬁc,
Longline, deep-set

Red (1.414)

Green (3.873)

Green (3.873) Good Alterna ve
(2.736)

Dolphinﬁsh (Mahi Yellow
Mahi)
(2.644)
Hawaii Paciﬁc,
Troll/Pole

Red (1.414)

Yellow (3.000)

Green (3.873) Good Alterna ve
(2.567)

Wahoo
Hawaii Paciﬁc,
Troll/Pole

Red (1.414)

Yellow (3.000)

Green (3.873) Good Alterna ve
(2.567)

Yellow
(2.644)

Summary
Shor in mako sharks caught in both the Eastern and Western Paciﬁc Ocean and striped marlin caught in the
Western Paciﬁc Ocean have been given an overall ra ng of “Red”/“Avoid.” All other species have received an
overall ra ng of “Good Alterna ve”/“Yellow.”

2

8

Scoring Guide
Scores range from zero to ﬁve where zero indicates very poor performance and ﬁve indicates the ﬁshing
opera ons have no signiﬁcant impact.
Final Score = geometric mean of the four Scores (Criterion 1, Criterion 2, Criterion 3, Criterion 4).
Best Choice/Green = Final Score >3.2, and no Red Criteria, and no Cri cal scores
Good Alterna ve/Yellow = Final score >2.2-3.2, and neither Harvest Strategy (Factor 3.1) nor Bycatch
Management Strategy (Factor 3.2) are Very High Concern2, and no more than one Red Criterion, and no
Cri cal scores
Avoid/Red = Final Score ≤2.2, or either Harvest Strategy (Factor 3.1) or Bycatch Management Strategy
(Factor 3.2) is Very High Concern or two or more Red Criteria, or one or more Cri cal scores.

2

Because eﬀec ve management is an essen al component of sustainable ﬁsheries, Seafood Watch issues an Avoid recommenda on for
any ﬁshery scored as a Very High Concern for either factor under Management (Criterion 3).
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Introduc on
Scope of the analysis and ensuing recommenda on
This report assesses the Hawaii pelagic longline ﬁsheries for black marlin (Makaira indica), blue marlin
(Makaira nigricans), striped marlin (Kajikia audax), shortbill spearﬁsh (Tetrapturus angus rostris), opah
(Lampris gu atus), wahoo (Acanthocybium solandri), and pomfret (Tarac chthys steindachneri) caught in the
deep-set ﬁshery; and blue shark (Prionace glauca), shor in mako shark (Isurus oxyrinchus), and dolphinﬁsh
(Coryphaena hippurus) caught in both the deep- and shallow-set ﬁsheries. These species are non-target
species, because the deep-set longline ﬁshery targets bigeye tuna (Thunnus obesus), while the shallow-set
longline ﬁshery targets swordﬁsh (Xiphias gladius); these species are reviewed in a separate report.
This assessment also focuses on the mahi mahi and wahoo troll ﬁshery in the U.S. Paciﬁc (Hawaii).
Species Overview
Black marlin is found in tropical and subtropical waters of the Indian and Paciﬁc Oceans. It is found in surface
waters and o en close to land. Black marlin is highly migratory and an apex predator, feeding on ﬁsh, squid,
octopods, and other prey (Froese and Pauly 2013).
Blue marlin is a circumglobal species found in tropical and semitropical waters. It is a highly migratory species
and an apex predator that feeds on small tuna and squids, among other prey. There is believed to be a single
popula on of blue marlin in the Paciﬁc Ocean (ISC 2013).
Striped marlin is the most abundant and widely distributed Is ophoridae billﬁsh species. It is an epipelagic
species found across the 85° la tude in the Paciﬁc Ocean, with the largest abundance found in the Eastern and
North Central Paciﬁc Ocean. Striped marlin is an apex predator, feeding on ﬁsh, squid, and other prey (Davies
et al. 2012) (ISC 2014).
Shortbill spearﬁsh is a pelagic billﬁsh that is found in most of the world’s temperate and tropical oceans. It can
be found between 40° N and 35° S in the Paciﬁc Ocean. Shortbill spearﬁsh prefers deeper waters and is not
o en found in coastal areas. Li le is known about the stock structure of this species (Froese and Pauly 2015).
Opah is found worldwide in bathypelagic tropical and temperate waters. It is most commonly found in waters
from 100 to 500 m in depth. Opah is a top predator, feeding on ﬁsh and squid, among other prey (Froese and
Pauly 2015). There is believed to be more than one species caught by the longline ﬁshery.
Wahoo is found in tropical and subtropical waters worldwide. It is an epipelagic species of ﬁsh that is typically
found alone, although while small it may form small groups. Wahoo preys primarily on ﬁsh and squid (Froese
and Pauly 2015).
Pomfret is an oceanic species of ﬁsh found throughout the world. It can be found up to depths of 1,000 m and
in waters between 12 and 24 degrees C. Pomfret migrate in small schools, which movement related to water
temperature. Pomfret feed on a variety of animals including small ﬁsh and cephalopods (Froese and Pauly
2015).
Blue shark is a highly migratory species of shark found throughout the world’s oceans in epipelagic and
mesopelagic waters. It is considered the most widely distributed shark species and most abundant, with
abundance increasing with la tude. Blue shark is an apex predator, consuming a variety of ﬁsh and squid
species (Rice et al. 2013).
Shor in mako shark is a highly migratory species of shark found in coastal and oceanic epipelagic waters
worldwide. Shor in mako shark is found from 20° S to 40° N in the Paciﬁc Ocean. This species is an apex
predator, feeding on ﬁsh and cephalopods, among other prey (Froese and Pauly 2015).
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Mahi mahi (dolphinﬁsh) is a highly migratory species found worldwide in tropical and subtropical waters. Mahi
mahi is typically found in pelagic habitats, where it forms schools and is commonly found associated with
ﬂoa ng objects. Mahi mahi is a top predator, feeding on small ﬁsh and squid (Froese and Pauly 2015).
The Western and Central Paciﬁc Fisheries Commission (WCPFC), of which the United States is a par cipa ng
Member, is in charge of management in the Western and Central Paciﬁc Ocean, and the Inter-American
Tropical Tuna Commission (IATTC) is in charge in the Eastern Paciﬁc Ocean.
Management regula ons that are decided upon by these commissions, including country-speciﬁc catch and
eﬀort limits, are then considered and implemented by the Na onal Marine Fisheries Service (NMFS) for the
Hawaii longline ﬁshery, which operates in federal and interna onal waters. In federal waters, the longline
ﬁshery is managed by the Western Paciﬁc Regional Fishery Management Council (WPRFMC) through
assistance from the Hawaii Division of Aqua c Resources (HDAR) and NMFS, which gather data. NMFS also
conducts science and ensures that management ac ons comply with federal law and with commission
decisions.
Produc on Sta s cs
Hawaii reported that 1,009 t of opah, 655 t of blue marlin, 563 t of pomfret, 528 t of wahoo, 494 t of mahi
mahi, 494 t of striped marlin, and 10 t of black marlin were caught during 2014 (HDAR 2015). Blue marlin
longline catches throughout the Paciﬁc Ocean have declined since peaks during the early to mid-2000s. Black
marlin longline catches have been variable over me and in recent years have been lower than peak catches
a ained during the early to mid-2000s (peaks also occurred during the 1970s). Striped marlin longline catches
have also been variable over me. Peak catches occurred during the 1960s and again during 1993. In recent
years, catches have been low compared to catches from the 1990s and 2000s (WCPFC 2015). In 2011, the
deep-set Hawaii longline ﬁshery landed 511,000 lbs of shortbill spearﬁsh and 354,000 lbs in 2012 (WCPFC
2014).
Hawaii reported 130,806 sharks caught during 2014. In the North Paciﬁc, catches of blue shark peaked
between 1976 and 1989 (113,000 t in 1981). Catches have since declined but remained fairly steady for the
past 10 years, averaging about 46,000 t annually. The majority of blue shark are caught by longlines (ISC
2014b). Informa on on shor in mako catches is more limited in the region. Member countries of the WCPFC
reported around 3,700 t of shor in mako shark caught during 2013, but these data are considered very
uncertain (WCPFC 2014c).
In Hawaii, mahi mahi is captured by commercial ﬁshers using a variety of methods, but the bulk of landings are
generated by longline (56% of total catch) and troll (41% of total catch) (HDAR 2016). The majority of mahi
mahi landed in Hawaii are consumed locally; Hawaiian mahi mahi is rarely available in the mainland United
States (pers. comm., P. Dalzell 2014).
In 2010, commercial ﬁshers in the U.S. caught 300 MT of wahoo. The majority (91.1%) of domes cally landed
wahoo originate from the Hawaiian Islands. Wahoo caught in Hawaii are landed primarily with longline (37%)
and troll (60%) gears (NMFS 2011).
Importance to the US/North American market.
Informa on on imports and exports of most of these species is not available through the Na onal Marine
Fisheries Service. Much of the catch from the Hawaii pelagic longline ﬁsheries is sold locally as fresh or frozen,
although some is exported to other countries such as Japan.
The majority of mahi mahi available in the United States come from imports from Central and South America
and Southeast Asia, with over 73% origina ng in Ecuador (26.0% of total imports), Peru (24.3%), or Taiwan
(23.3%). Other major trade partners include Guatemala (7.0%), Costa Rica (3.5%), and Mexico (3.0%). In 2010,
U.S. landings made up less than 0.05% of the mahi mahi available in the U.S. marketplace that year (NMFS
2010). In recent years, the U.S. has not exported or re-exported mahi mahi (NMFS 2011).
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The United States Census Bureau’s foreign trade database, based on import and export declara ons made to
U.S. Customs and Border Protec on, does not include a separate category for wahoo and therefore no foreign
trade data (imports, exports, re-exports) are available for this species (pers. comm., M. Liddel 2015).
Common and market names.
Blue, black, and striped marlin are also known simply as “marlin” or au in Hawaii. Opah is also known as
moonﬁsh. Mahi mahi is also known as dolphinﬁsh. Locally in Hawaii, wahoo is also known as ono, and pomfret
is known as monchong. Blue shark is also known as “shark” and shor in mako shark as “mako.”
Primary product forms
In Hawaii, these species are typically landed and sold fresh or frozen. Due to their size, they are generally
ﬁlleted before being sold to restaurants and supermarkets.
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Assessment
This sec on assesses the sustainability of the ﬁshery(s) rela ve to the Seafood Watch Criteria for Fisheries,
available at h p://www.seafoodwatch.org.

Criterion 1: Impacts on the species under assessment
This criterion evaluates the impact of ﬁshing mortality on the species, given its current abundance. The
inherent vulnerability to ﬁshing ra ng inﬂuences how abundance is scored, when abundance is unknown.
The ﬁnal Criterion 1 score is determined by taking the geometric mean of the abundance and ﬁshing mortality
scores. The Criterion 1 ra ng is determined as follows:
Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2=Red or High Concern
Ra ng is Cri cal if Factor 1.3 (Fishing Mortality) is Cri cal
Criterion 1 Summary
BLACK MARLIN
Region / Method

Inherent
Vulnerability

Abundance

Fishing Mortality

Score

Hawaii/Eastern Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Abundance

Fishing
Mortality

Score

Hawaii/Eastern Central Paciﬁc Longline, 2.00: Medium
deep-set

3.00: Moderate
Concern

3.67: Low
Concern

Green
(3.318)

Hawaii/Western Central Paciﬁc
Longline, deep-set

3.00: Moderate
Concern

3.67: Low
Concern

Green
(3.831)

BLUE MARLIN
Region / Method

Inherent
Vulnerability

2.00: Medium

BLUE SHARK
Region / Method

Inherent
Vulnerability

Abundance

Fishing
Mortality

Score

Hawaii/Western Central Paciﬁc Longline,
deep-set

1.00: High

4.00: Low
Concern

3.67: Low
Concern

Green
(3.831)

Hawaii/Western Central Paciﬁc Longline,
shallow-set

1.00: High

4.00: Low
Concern

3.67: Low
Concern

Green
(3.831)

Hawaii/Eastern Central Paciﬁc Longline,
deep-set

1.00: High

4.00: Low
Concern

3.67: Low
Concern

Green
(3.831)

Hawaii/Eastern Central Paciﬁc Longline,
shallow-set

1.00: High

4.00: Low
Concern

3.67: Low
Concern

Green
(3.831)
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DOLPHINFISH (MAHI MAHI)
Inherent
Vulnerability

Region / Method

Abundance

Fishing Mortality Score

Hawaii/Eastern Central Paciﬁc Longline, 2.00: Medium
deep-set

3.00: Moderate
Concern

3.67: Low
Concern

Green
(3.318)

Hawaii/Western Central Paciﬁc
Longline, shallow-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Eastern Central Paciﬁc Longline, 2.00: Medium
shallow-set

3.00: Moderate
Concern

3.67: Low
Concern

Green
(3.318)

Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Paciﬁc Troll/Pole

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

OPAH
Region / Method

Inherent
Vulnerability

Abundance

Fishing Mortality

Score

Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Eastern Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Abundance

Fishing Mortality

Score

SHORTBILL SPEARFISH
Region / Method

Inherent
Vulnerability

Hawaii/Eastern Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Abundance

Fishing
Mortality

Score

SHORTFIN MAKO SHARK
Inherent
Vulnerability

Region / Method
Hawaii/Western Central Paciﬁc Longline,
deep-set

1.00: High

2.00: High
Concern

1.00: High
Concern

Red
(1.414)

Hawaii/Western Central Paciﬁc Longline,
shallow-set

1.00: High

2.00: High
Concern

1.00: High
Concern

Red
(1.414)

Hawaii/Eastern Central Paciﬁc Longline,
deep-set

1.00: High

2.00: High
Concern

1.00: High
Concern

Red
(1.414)

Hawaii/Eastern Central Paciﬁc Longline,
shallow-set

1.00: High

2.00: High
Concern

1.00: High
Concern

Red
(1.414)

SICKLE POMFRET
Region / Method

Inherent
Vulnerability

Abundance
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Fishing Mortality

Score

Hawaii/Eastern Central Paciﬁc
Longline, deep-set
Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium
2.00: Medium

3.00: Moderate
Concern
3.00: Moderate
Concern

2.33: Moderate
Concern
2.33: Moderate
Concern

Yellow
(2.644)
Yellow
(2.644)

STRIPED MARLIN
Inherent
Vulnerability

Abundance

Fishing
Mortality

Hawaii/Western Central Paciﬁc Longline, 2.00: Medium
deep-set

2.00: High
Concern

1.00: High
Concern

Red (1.414)

Hawaii/Eastern Central Paciﬁc Longline,
deep-set

4.00: Low
Concern

3.67: Low
Concern

Green
(3.831)

Region / Method

2.00: Medium

Score

WAHOO
Region / Method

Inherent
Vulnerability

Abundance

Fishing Mortality

Score

Hawaii/Eastern Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Western Central Paciﬁc
Longline, deep-set

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Hawaii/Paciﬁc Troll/Pole

2.00: Medium

3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

The statuses of black marlin, mahi mahi, opah, pomfret, wahoo, and shor in mako sharks are unknown in the
Paciﬁc Ocean. There is some concern over the status of shor in mako sharks; no assessment has been
conducted, although one is currently being worked on. Blue shark popula ons in the North Paciﬁc appear to be
healthy. Blue marlin, which is a single popula on in the Paciﬁc, is healthy. Striped marlin caught in the western
north central Paciﬁc Ocean is overﬁshed, but healthy in the southeastern Paciﬁc Ocean.
Criterion 1 Assessment
SCORING GUIDELINES
Factor 1.1 - Inherent Vulnerability
Low—The FishBase vulnerability score for species is 0-35, OR species exhibits life history characteris cs
that make it resilient to ﬁshing, (e.g., early maturing).
Medium—The FishBase vulnerability score for species is 36-55, OR species exhibits life history
characteris cs that make it neither par cularly vulnerable nor resilient to ﬁshing, (e.g., moderate age at
sexual maturity (5-15 years), moderate maximum age (10-25 years), moderate maximum size, and middle of
food chain).
High—The FishBase vulnerability score for species is 56-100, OR species exhibits life history characteris cs
that make is par cularly vulnerable to ﬁshing, (e.g., long-lived (>25 years), late maturing (>15 years), low
reproduc on rate, large body size, and top-predator). Note: The FishBase vulnerability scores is an index of
the inherent vulnerability of marine ﬁshes to ﬁshing based on life history parameters: maximum length, age
at ﬁrst maturity, longevity, growth rate, natural mortality rate, fecundity, spa al behaviors (e.g., schooling,
aggrega ng for breeding, or consistently returning to the same sites for feeding or reproduc on) and
geographic range.
Factor 1.2 - Abundance
5 (Very Low Concern)—Strong evidence exists that the popula on is above target abundance level (e.g.,
biomass at maximum sustainable yield, BMSY) or near virgin biomass.
15

4 (Low Concern)—Popula on may be below target abundance level, but it is considered not overﬁshed
3 (Moderate Concern) —Abundance level is unknown and the species has a low or medium inherent
vulnerability to ﬁshing.
2 (High Concern)—Popula on is overﬁshed, depleted, or a species of concern, OR abundance is unknown
and the species has a high inherent vulnerability to ﬁshing.
1 (Very High Concern)—Popula on is listed as threatened or endangered.
Factor 1.3 - Fishing Mortality
5 (Very Low Concern)—Highly likely that ﬁshing mortality is below a sustainable level (e.g., below ﬁshing
mortality at maximum sustainable yield, FMSY), OR ﬁshery does not target species and its contribu on to
the mortality of species is negligible (≤ 5% of a sustainable level of ﬁshing mortality).
3.67 (Low Concern)—Probable (>50%) chance that ﬁshing mortality is at or below a sustainable level, but
some uncertainty exists, OR ﬁshery does not target species and does not adversely aﬀect species, but its
contribu on to mortality is not negligible, OR ﬁshing mortality is unknown, but the popula on is healthy
and the species has a low suscep bility to the ﬁshery (low chance of being caught).
2.33 (Moderate Concern)—Fishing mortality is ﬂuctua ng around sustainable levels, OR ﬁshing mortality is
unknown and species has a moderate-high suscep bility to the ﬁshery and, if species is depleted,
reasonable management is in place.
1 (High Concern)—Overﬁshing is occurring, but management is in place to curtail overﬁshing, OR ﬁshing
mortality is unknown, species is depleted, and no management is in place.
0 (Cri cal)—Overﬁshing is known to be occurring and no reasonable management is in place to curtail
overﬁshing.
BLACK MARLIN
Factor 1.1 - Inherent Vulnerability
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium
FishBase assigned a moderate vulnerability score of 44 out of 100 (Froese and Pauly 2015). Black marlin
reaches a maximum length of 465 cm but its maximum age is unknown. Black marlin reaches sexual maturity
at 140 cm for males and 230 cm for females. Informa on on the age at sexual maturity is unknown. It is a
broadcast spawner and top predator (Froese and Pauly 2015) (Colle e et al. 2011a). These life history
characteris cs also suggest a moderate vulnerability to ﬁshing.
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium

FishBase assigned a moderate vulnerability score of 44 out of 100 (Froese and Pauly 2015). Black marlin
reaches a maximum length of 465 cm but its maximum age is unknown. Black marlin reaches sexual maturity
at 140 cm for males and 230 cm for females. Informa on on the age at sexual maturity is unknown. It is a
broadcast spawner and top predator (Froese and Pauly 2015) (Colle e et al. 2011a). These life history
characteris cs also suggest a moderate vulnerability to ﬁshing.

Factor 1.2 - Abundance

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
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No assessment for black marlin has been conducted in the Paciﬁc Ocean. The Interna onal Union for
Conserva on of Nature (IUCN) has classiﬁed this species as Data Deﬁcient with an unknown popula on trend
(Colle e et al. 2011). We have awarded a “moderate” concern score because it has an unknown stock status
and is not considered to have high inherent vulnerability.
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern

No assessment for black marlin has been conducted in the Paciﬁc Ocean. The Interna onal Union for
Conserva on of Nature (IUCN) has classiﬁed this species as Data Deﬁcient with an unknown popula on trend
(Colle e et al. 2011). We have awarded a “moderate” concern score because it has an unknown stock status
and is not considered to have high inherent vulnerability.

Factor 1.3 - Fishing Mortality

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
Although no stock assessment has been conducted for black marlin in the Paciﬁc Ocean, there is informa on
on catches and discard rates from observer programs opera ng in some regions. The Interna onal Union for
Conserva on of Nature (IUCN) notes that this species could be threatened by capture in longline ﬁsheries,
but ﬁshing mortality rates in the Paciﬁc are not available (Colle e et al. 2011a). Reported catches of black
marlin in longline ﬁsheries opera ng in the Western and Central Paciﬁc Ocean (WCPO) ranged from 1,296 t to
2,289 t between 2000 and 2011 (SPC 2012). These catches of black marlin represented between 4% and 7%
of the total catch in the WCPO longline ﬁsheries during this period (SPC 2012). Forty-ﬁve percent of black
marlin were discarded between 1992 and 2009 and, of these, 60% were dead in the South Paciﬁc albacore
ﬁshery. Discard rates of black marlin in the tropical longline ﬁshery, which targets tropical tuna species
(bigeye, skipjack, and yellowﬁn) ranged from 0% to 6%, with a mortality rate of 35%–73% (SPC 2010). In the
Eastern Paciﬁc Ocean, longlines caught 134 t of black marlin during 2013 (IATTC 2015). Hawaii reported 10 t
of black marlin landed during 2014 (PIFSC 2015). We have awarded a “moderate” concern score because
ﬁshing mortality rates are unknown.

BLUE MARLIN
Factor 1.1 - Inherent Vulnerability

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium
FishBase assigned a moderate to high score of 52 out of 100 (Froese and Pauly 2015). Blue marlin reaches
sexual maturity between 179 and 234 cm and around 5 years of age. Blue marlin reaches a maximum size of
400 cm and lives up to 15 years. Blue marlin is a broadcast spawner and top predator (ISC 2013). These life
history characteris cs suggest a moderate vulnerability to ﬁshing according to the Seafood Watch
produc vity and suscep bility table (1.83).

Ra onale:
Life history characteris c

Paramater

Score

Age at maturity
Average size at maturity
Average maximum size
Average maximum age

<5 years
>200 cm
>300 cm
10-25 years

3
1
1
2

17

Reproduc ve strategy
Trophic level

Broadcast spawner 3
>3.25
1

Factor 1.2 - Abundance

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
The Interna onal Union for Conserva on of Nature (IUCN) has classiﬁed blue marlin (throughout its range) as
Vulnerable with a decreasing popula on trend (Colle e et al. 2011c). There is one popula on of blue marlin in
the Paciﬁc Ocean and the most recent popula on assessment was completed in 2013. Despite long term
declines in the total biomass of the popula on, the popula on has been increasing from the maximum
sustainable levels (MSY) since the mid-2000s. The popula on is not considered overﬁshed (ISC 2013). But
biomass is currently below 20% of virgin biomass (ISC 2013), and independent peer reviewers noted several
uncertain es in the assessment—par cularly with the reference points, because MSY has not been reached in
the history of the ﬁshery, so the es mate of Bmsy is an extrapola on (CIE 2014). In addi on, diﬀerent
sensi vity runs resulted in diﬀering conclusions (e.g., in some sensi vity analysis runs, the stock is
overﬁshed). We have awarded a “moderate” concern score to account for the long term declines, biomass
levels below 20% of virgin biomass, and uncertainty associated with the assessment, while no ng its oﬃcial
status is “not overﬁshed.”
Factor 1.3 - Fishing Mortality

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Low Concern
The last assessment for blue marlin in the Paciﬁc, a single popula on, was conducted in 2013. Fishing
mortality rates (F = 0.26) es mated in this assessment are currently below levels needed to produce the
maximum sustainable yield (F M SY = 0.32). Based on these results, blue marlin is currently not subject to
overﬁshing (ISC 2013). Blue marlin is the second-most commonly caught billﬁsh species, behind swordﬁsh, in
the Hawaiian ﬁshery. Hawaii reported 655 MT of blue marlin were landed during 2014 (PIFSC 2015). There is
a large degree of uncertainty surrounding these results, including misiden ﬁca on of marlin species, which
has led to an overes ma on of blue marlin, and diﬀering conclusions from some of the sensi vity analysis
runs (ISC 2013). Despite the uncertainty, independent peer review of the stock assessment generally
concurred with the conclusions (CIE 2014), indica ng that it is probable that F is less than F msy and
overﬁshing is not occurring. We have awarded a “low” concern instead of very low concern score to account
for some of these uncertainty issues while recognizing that it is most likely that overﬁshing is not occurring.
BLUE SHARK
Factor 1.1 - Inherent Vulnerability

HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
High

FishBase assigned a high to very high vulnerability score of 67 out of 100 (Froese and Pauly 2015). Blue shark
reaches sexual maturity between 4 and 7 years and between 170 and 190 cm in size. Blue shark lives up to 16
years and can a ain a maximum size of about 380 cm. Blue shark is a top predator and gives birth to live
young (ISC 2014b). These life history characteris cs also suggest a high inherent vulnerability to ﬁshing
pressure.
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Factor 1.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Low Concern
There are two popula ons of blue shark in the Paciﬁc, north and south Paciﬁc. An updated assessment of blue
shark in the North Paciﬁc was completed during 2014. Two diﬀerent models were used in the
assessment. The base case results of the two models indicated that the popula on (biomass (B) and spawning
stock biomass (SSB)) of blue shark is not overﬁshed (B2011 /B M SY = 1.65 and SSB2011 /SSB M SY = 1.621) and
that the popula on will remain above the level necessary to maintain the maximum sustainable yield (BM SY )
in the future (ISC 2014b). Other evidence, including declines in median size and catch rates, suggests declines
in abundance of blue shark in recent years (Clarke 2011), and there is uncertainty in the assessment of blue
shark. We have therefore awarded a “low” concern rather than very low concern score.
Factor 1.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Low Concern

Blue shark is widely distributed throughout the North Paciﬁc (a single popula on in the North Paciﬁc) and
dominates shark catches in that region. According to the 2014 updated assessment, the ﬁshing mortality rate
es mated in 2011 (F 2011 ) was around 34% of that needed to produce the maximum sustainable yield (F M SY )
(ISC 2014b). Therefore overﬁshing is not occurring. But there is uncertainty surrounding these results, and
previous assessments have indicated some issues with the data (e.g., unreported and underreported catch
and eﬀort data along with size informa on). We have therefore awarded a “low” concern instead of very low
concern score.

DOLPHINFISH (MAHI MAHI)
Factor 1.1 - Inherent Vulnerability

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/PACIFIC, TROLL/POLE
Medium
FishBase assigned a moderate vulnerability score of 39 out of 100 (Froese and Pauly 2013). Mahi mahi
reaches sexual maturity between 35 and 55 cm in length and within the ﬁrst year of life. The maximum size
and age reached is 210 cm and 4 years. It is a broadcast spawner and high-level predator (Froese and Pauly
2014).
Factor 1.2 - Abundance

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Moderate Concern
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No popula on assessments of dolphinﬁsh in the Paciﬁc Ocean have been conducted; however, the InterAmerican Tropical Tuna Commission (IATTC) is in the beginning stages of developing a plan for assessing
dolphinﬁsh, among other species. The Interna onal Union for Conserva on of Nature (IUCN) considers
dolphinﬁsh a species of Least Concern with a stable popula on trend (Colle e et al. 2011e). We have awarded
a “moderate” concern score because the stock has not been assessed rela ve to reference points, but is not
considered to be a high concern based on the vulnerability ra ng and IUCN lis ng.
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/PACIFIC, TROLL/POLE
Moderate Concern
No popula on assessments of dolphinﬁsh in the Paciﬁc Ocean have been conducted. Catch rate data show an
increasing trend, sugges ng that abundance is increasing, which may be due to declines in dolphinﬁsh
predators, such as sharks and billﬁsh (PIFSC 2008) (WPRFMC 2013a) (PIFSC 2008). But these catch rates
have not been standardized to account for the inﬂuence of other factors, so they may not adequately
represent changes in abundance. The Interna onal Union for Conserva on of Nature (IUCN) considers
dolphinﬁsh a species of Least Concern with a stable popula on trend (Colle e et al. 2011e). We have awarded
a “moderate” concern score because the status is unknown, but it is not of high vulnerability, or considered
either threatened or vulnerable according to IUCN.
Factor 1.3 - Fishing Mortality
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Low Concern
Fishing mortality rates for dolphinﬁsh in the Eastern Paciﬁc Ocean (EPO) are not known, but the InterAmerican Tropical Tuna Commission is in the beginning stages of assessing them (IATTC 2013). Dolphinﬁsh is
caught as bycatch and targeted in longline ﬁsheries in the Eastern Paciﬁc Ocean (IATTC 2013). The
Interna onal Union for Conserva on of Nature (IUCN) does not consider there to be any major threats to
dolphinﬁsh from commercial ﬁshing (Colle e et al. 2011e). Preliminary analysis for the planned assessment
of mahi mahi in the EPO shows variable but somewhat steady catch per unit eﬀort trends in abundance
(IATTC 2013e). We have therefore awarded a “low” concern score because commercial ﬁshing does not
appear to be a major threat and the catch per unit eﬀort has been somewhat stable over me.
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
No popula on assessment of dolphinﬁsh has been conducted in the Western and Central Paciﬁc Ocean, so
the current ﬁshing mortality rate is unknown (NMFS 2009). Landings of dolphinﬁsh in the Hawaiian longline
ﬁsheries were 419 t in 2011, just under twice the amount of the long-term average of 265 t. Around 97% of
mahi mahi are kept in these ﬁsheries (WPRFMC 2013b). The IUCN does not consider there to be any major
threats to dolphinﬁsh from commercial ﬁshing (Colle e et al. 2011c), but we have awarded a “moderate”
concern score to account for lack of informa on.
HAWAII/PACIFIC, TROLL/POLE
Moderate Concern
There is very li le data available on the U.S. mahi mahi ﬁshing mortality (NMFS 2009). F M SY for the Paciﬁc is
unknown (NMFS 2009). The popula on is not depleted but some management is in place. Therefore Seafood
Watch rates ﬁshing mortality of the Hawaii mahi mahi handline and troll ﬁsheries as “moderate” concern.
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OPAH

Factor 1.1 - Inherent Vulnerability

HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium
Recent research suggests that two species of opah may be present in the Paciﬁc: Lineage 3 and 5 (Hyde et al.
2014). Around 90% of Hawaiian catch is made up of Lineage 3 (Hyde et al. 2014). FishBase assigned a very
high vulnerability of 82 out of 100 (Froese and Pauly 2013). Opah reaches a maximum length of 200 cm and
lives at least 11 years (Froese and Kesner-Reyes 2002). There is no informa on on its age at maturity. It is a
broadcast spawner and a top predator (Froese and Pauly 2015). These life history characteris cs suggest a
moderate level of vulnerability (PSA score = 2). Based on the PSA score, widespread distribu on of this
species, and because they are not targeted in many ﬁsheries, we have adjusted the score to a “moderate”
concern.
Ra onale:
Life history trait
Average Maximum size
Average maximum age
Reproduc ve strategy
Trophic level

Paramater
100-300 years
10-25 years
Broadcast spawner
>3.25

Average score

Score
2
2
3
1
2

Factor 1.2 - Abundance

HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
The status of opah species (Hyde et al. 2014) in the Paciﬁc Ocean, including around Hawaii, is unknown.
Although catch rate series indicate a fairly stable trend over me (1992–2013) (PIFSC 2014), this is not a
standardized CPUE analysis that accounts for factors other than changes in abundance (such as changes to
ﬁshing prac ces). We have awarded a “moderate” concern score because of opah’s moderate inherent
vulnerability score and unknown status.
Factor 1.3 - Fishing Mortality

HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
There is no informa on on ﬁshing mortality rates for opah in Paciﬁc Ocean. During 2014, 1,009 t of opah
were reported landed by the Hawaii ﬁshery (PIFSC 2015). We have awarded a “moderate” concern score due
to the unknown status.
SHORTBILL SPEARFISH
Factor 1.1 - Inherent Vulnerability
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HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium
FishBase has assigned a moderate vulnerability score of 44 out of 100 (Froese and Pauly 2015). Shortbill
spearﬁsh reaches sexual maturity between 2 and 4 years of age. It can obtain a length of 230 cm. It is
a broadcast spawner and top predator (Froese and Pauly 2015). These life history characteris cs also suggest
a moderate inherent vulnerability to ﬁshing.
Factor 1.2 - Abundance
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
No stock assessment of shortbill spearﬁsh has been conducted. Its popula on status is considered unknown
by the Na onal Marine Fisheries Service (NMFS 2015). The Interna onal Union for Conserva on of Nature
has classiﬁed this species as Data Deﬁcient, indica ng a lack of data, no stock assessments, and a lack of life
history informa on (Colle e et al. 2011d). We have awarded a “moderate” concern score because its status is
unknown and it has a moderate inherent vulnerability to ﬁshing.
Factor 1.3 - Fishing Mortality
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
Shortbill spearﬁsh is caught by the Hawaii deep-set longline ﬁshery targe ng tunas (WPRFMC 2014). It is the
third-most commonly captured billﬁsh species in this ﬁshery (WPRFMC 2014). But no stock assessment has
been conducted, so ﬁshing mortality rates rela ve to reference points are not available. The Interna onal
Union for the Conserva on of Nature (IUCN) indicates that this species is primarily taken as bycatch and not
in any targeted ﬁsheries (Colle e et al. 2011d). Because of a lack of informa on, we have awarded a
“moderate” concern score.
SHORTFIN MAKO SHARK
Factor 1.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
High
FishBase assigned a very high vulnerability of 86 out of 100 (Froese and Pauly 2013). Shor in mako shark
reaches sexual maturity between 180 and 200 cm in size. It can a ain a maximum size of 325–375 cm and
live up to 40 years. It is a top predator and gives birth to live young (ISC 2015). These life history
characteris cs also suggest a high inherent vulnerability to ﬁshing based on the Seafood Watch produc vity
and suscep bility table (PSA = 1).
Ra onale:
Life history trait
Average Maximum size
Average maximum age
Average size at maturity
Reproduc ve strategy
Trophic level

Paramater
>300 years
>25 years
>300 cm
Live bearer
>3.25

Score
1
1
1
1
1
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Average score

1

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
High
FishBase assigned a very high vulnerability of 86 out of 100 (Froese and Pauly 2013).
Factor 1.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
High Concern
There has been some ques on about the stock structure of shor in mako shark in the Paciﬁc Ocean.
Currently the consensus is that there is a single popula on in the North Paciﬁc (ISC 2015). A stock-wide
assessment was a empted in 2015; previously, an assessment of shor in mako shark was conducted in the
Northwest Paciﬁc in 2008. The 2015 assessment used four indicators (propor on of posi ve sets, abundance,
sex ra o, and size components) to determine the status of shor in mako shark. Trends for the propor on of
posi ve sets varied by ﬁshery, as did the abundance indices. The Japanese abundance indices, considered the
best, showed a ﬂat trend through 2004, followed by a sharp increase through 2013. The Hawaii shallow and
deep-set abundance indices showed contras ng trends. No trends in sex ra o were evident, but the size
composi on appeared to remain stable across ﬂeets. No determina on of stock status could be determined
due to an overall lack of data (ISC 2015). The Interna onal Union for the Conserva on of Nature has assessed
this species globally as Vulnerable (Cailliet et al. 2009). We have awarded a “high” concern score because the
status is unknown and shor in mako shark has a high inherent vulnerability score.

Factor 1.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
High Concern
In 2010, 73.7% of shor in mako sharks caught in Hawaii longline ﬁsheries were released. Landings of shor in
mako shark have increased over me in these ﬁsheries and have been above the long term average of 74 t
since 2005, except during 2011, when landings were slightly less (65 t) (WPRFMC 2013b). The 2015
assessment was unable to calculate ﬁshing mortality rates due to a lack of data (ISC 2015). The previous 2009
assessment of shor in mako shark conducted in the Northwest Paciﬁc suggested that ﬁshing mortality should
be reduced by 32% (Chang and Liu 2009). Es mated average annual longline catches between 1992 and 2009
were 71 t, although catch es mates have declined by 50% over past decade. A separate analysis of shor in
mako, not an assessment, indicated no evidence for the impact of ﬁshing on mako shark in the North Paciﬁc
(Lawson 2011) (Clarke 2011). There are no management measures in place and ﬁshing mortality rates are
unknown, but recent assessment suggested that ﬁshing mortality should be reduced, so we have awarded a
“high” concern score.
SICKLE POMFRET
Factor 1.1 - Inherent Vulnerability
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
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Medium
FishBase has assigned a moderate to high vulnerability score of 55 out of 100 (Froese and Pauly 2015). Sickle
pomfret reaches a maximum size of 60 cm and can live up to 8 years. It is a top predator and broadcast
spawner (Froese and Pauly 2015). These life history characteris cs also suggest a moderate level of
vulnerability to ﬁshing.
Factor 1.2 - Abundance
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
No assessments of sickle pomfret have been conducted and it has not been assessed by the Interna onal
Union for Conserva on of Nature (IUCN). We have awarded a “moderate” concern score due to a lack of
informa on.
Factor 1.3 - Fishing Mortality
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
No assessment of sickle pomfret, which makes up the majority of pomfret species caught in this ﬁshery, has
been conducted in the Paciﬁc, so ﬁshing mortality rates are unknown. Hawaii reported 563 t of pomfret were
landed during 2014 (PIFSC 2015). We have awarded a “moderate” concern score due to a lack of informa on
on ﬁshing mortality rates.
STRIPED MARLIN
Factor 1.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Medium
FishBase assigned a high vulnerability score of 56 out of 100 (Froese and Pauly 2015). Sexual maturity is
reached between 140 and 180 cm and around 2 years of age. It can a ain a maximum size of 300 cm and live
10–12 years (ISC 2014). It is a broadcast spawner and top predator (Froese and Pauly 2015). Striped marlin’s
aggrega on behavior in surface waters makes it suscep ble to capture in some ﬁsheries. But its life history
characteris cs are more indica ve of a moderate vulnerability to ﬁshing, according to the Seafood Watch
produc vity and suscep bility table (PSA = 2), so we have adjusted the score.
Ra onale:
Life history trait
Average size at sexual maturity
Average Maximum size
Average maximum age
Reproduc ve strategy
Trophic level

Average score

Paramater

Score

40-200
100-300 years
10-25 years
Broadcast spawner
>3.25

2
2
2
3
1

2

Factor 1.2 - Abundance

HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
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High Concern
Striped marlin in the Western and Central North Paciﬁc Ocean was assessed in 2015. The results of this
model show a long-term decline in biomass, with the popula on in 2013 being at only 15% of the unﬁshed
biomass. There are no target or limit reference points, but compared to reference points based on maximum
sustainable yield (MSY), the spawning biomass in 2013 was 61% below that needed to a ain MSY. Therefore,
striped marlin is overﬁshed (ISC 2015b) and we have awarded a “high” concern score.

HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Low Concern
An assessment of striped marlin in the Northeast Paciﬁc was conducted in 2009. The spawning biomass ra o
in 2009 to that needed to produce the maximum sustainable yield was about 1.5 (S 2009 /S M SY ), indica ng that
the popula on is not overﬁshed (Hinton and Maunder 2009). We have awarded a “low” concern score and
not very low because the assessment is older than 5 years.
Factor 1.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
High Concern
There has been a long-term decline in catches of striped marlin in the Western and Central North Paciﬁc
Ocean. Since the 1990s, longline ﬁshing has accounted for over 60% of the total striped marlin catches in this
region. Fishing mortality rates are high: about 49% above levels needed to produce the maximum sustainable
yield (F M SY ). Fishing mortality rates have been higher than F M SY for most of the me series (1975–2013).
There are no target or limit reference points, but compared to MSY-based reference points, overﬁshing is
occurring and there are some management measures in place, including reducing catches (WCPFC 2010) (ISC
2015b). We have awarded a “high” concern score.
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Low Concern
Fishing mortality rates were es mated for striped marlin in the Northeast Paciﬁc Ocean in 2009. According to
this assessment, ﬁshing mortality rates in 2009 were lower than those expected at the maximum sustainable
yield; therefore, overﬁshing is not occurring. We have awarded a “low” concern score based on the
assessment results. A very low concern score was not awarded due to the age of the assessment.
WAHOO
Factor 1.1 - Inherent Vulnerability
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/PACIFIC, TROLL/POLE
Medium
FishBase assigned a moderate vulnerability score of 46 out of 100 (Froese and Pauly 2015). Wahoo reaches
sexual maturity around 99 cm in length and 1 year of age. Its maximum length is 250 cm and it can live to
around 9 years of age. Wahoo is a broadcast spawner and considered a top predator (Froese and Pauly 2014).
These life history characteris cs also suggest a moderate level of vulnerability.
Factor 1.2 - Abundance
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/PACIFIC, TROLL/POLE
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Moderate Concern
Wahoo is listed as a species of Least Concern by the IUCN (Colle e et al. 2011b). It is widespread in the
Paciﬁc Ocean. No popula on assessments have been conducted in this region, so we have awarded a score of
“moderate” concern.

Factor 1.3 - Fishing Mortality
HAWAII/EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII/WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
Wahoo is caught in a number of ﬁsheries opera ng in the Paciﬁc Ocean including longline ﬁsheries (Colle e et
al. 2011b). No popula on assessment has been completed, so ﬁshing mortality rates are unknown. Hawaii
reported 528 t of wahoo were landed during 2014 (PIFSC 2015). We have awarded a “moderate” concern
score due to a lack of informa on on ﬁshing mortality rates.
HAWAII/PACIFIC, TROLL/POLE
Moderate Concern
F M SY for the wahoo stocks in the Paciﬁc are unknown (NMFS 2009). Hawaii reported 528 t of wahoo were
landed during 2014 (PIFSC 2015). It is not depleted and some management is in place. We therefore rate
wahoo mortality in the Hawaii handline and troll ﬁsheries as “moderate” concern.
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Criterion 2: Impacts on other species
All main retained and bycatch species in the ﬁshery are evaluated in the same way as the species under
assessment were evaluated in Criterion 1. Seafood Watch® deﬁnes bycatch as all ﬁsheries-related mortality or
injury to species other than the retained catch. Examples include discards, endangered or threatened species
catch, and ghost ﬁshing.
To determine the ﬁnal Criterion 2 score, the score for the lowest scoring retained/bycatch species is mul plied
by the discard rate score (ranges from 0-1), which evaluates the amount of non-retained catch (discards) and
bait use rela ve to the retained catch. The Criterion 2 ra ng is determined as follows:
Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2=Red or High Concern
Ra ng is Cri cal if Factor 2.3 (Fishing Mortality) is Cr cal
Criterion 2 Summary
Only the lowest scoring main species is/are listed in the table and text in this Criterion 2 sec on; a full list and
assessment of the main species can be found in Appendix B.
BLACK MARLIN - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)
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Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

BLACK MARLIN - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low

5.00:Very Low

Green
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Yellowﬁn tuna

2.00:Medium

Concern

Concern

(5.000)

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

BLUE MARLIN - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)
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BLUE MARLIN - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:

1.414

Discard Rate:

1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

BLUE SHARK - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High
Concern
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1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

BLUE SHARK - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:
1.414
Discard Rate:
0.95
C2 Rate:

1.343

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)
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black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

BLUE SHARK - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)
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BLUE SHARK - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:

1.414

Discard Rate:

0.95

C2 Rate:

1.343

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

DOLPHINFISH (MAHI MAHI) - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:
1.414
Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low

Yellow
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Concern

(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

DOLPHINFISH (MAHI MAHI) - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:
1.414
Discard Rate:
0.95
C2 Rate:
1.343
Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

DOLPHINFISH (MAHI MAHI) - HAWAII/PACIFIC - TROLL/POLE
Subscore:
1.414
Discard Rate:
1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

DOLPHINFISH (MAHI MAHI) - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
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Subscore:

1.414

Discard Rate:

1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

DOLPHINFISH (MAHI MAHI) - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:
1.414
Discard Rate:
0.95
C2 Rate:
1.343
Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)
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laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

OPAH - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)
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Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

OPAH - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

37

SHORTBILL SPEARFISH - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:

1.414

Discard Rate:

1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

SHORTBILL SPEARFISH - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Subscore

Inherent Vulnerability Abundance
38

Fishing Mortality

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

SHORTFIN MAKO SHARK - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate

2.33:Moderate

Yellow
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Concern

Concern

(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

SHORTFIN MAKO SHARK - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:
2.236
Discard Rate:
0.95
C2 Rate:
2.124
Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue shark

1.00:High

4.00:Low
Concern
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3.67:Low Concern

Green

(3.831)
Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

SHORTFIN MAKO SHARK - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

SHORTFIN MAKO SHARK - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, SHALLOW-SET
Subscore:
2.236
Discard Rate:
0.95
C2 Rate:
2.124
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Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Leatherback turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Loggerhead turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Swordﬁsh

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

SICKLE POMFRET - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate

3.67:Low Concern

Green

42

Concern

(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

SICKLE POMFRET - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)
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Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

STRIPED MARLIN - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)
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Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

STRIPED MARLIN - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Wahoo

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

WAHOO - HAWAII/EASTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
Species

Inherent Vulnerability Abundance
45

C2 Rate:
Fishing Mortality

1.414
Subscore

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Olive ridley turtle

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Bigeye tuna

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.318)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Striped marlin

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

WAHOO - HAWAII/PACIFIC - TROLL/POLE
Subscore:
1.414
Discard Rate:

1.00

C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low

5.00:Very Low

Green
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Concern

Concern

(5.000)

WAHOO - HAWAII/WESTERN CENTRAL PACIFIC - LONGLINE, DEEP-SET
Subscore:
1.414
Discard Rate:
1.00
C2 Rate:

1.414

Species

Inherent Vulnerability Abundance

Fishing Mortality

Subscore

Bigeye tuna

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

false killer whale

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Shor in mako shark

1.00:High

2.00:High Concern

1.00:High Concern

Red (1.414)

Striped marlin

2.00:Medium

2.00:High Concern

1.00:High Concern

Red (1.414)

Leatherback turtle

1.00:High

1.00:Very High
Concern

2.33:Moderate
Concern

Red (1.526)

Olive ridley turtle

1.00:High

1.00:Very High
Concern

5.00:Very Low
Concern

Yellow
(2.236)

Opah

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Sickle pomfret

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Black marlin

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Shortbill spearﬁsh

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Dolphinﬁsh (Mahi Mahi)

2.00:Medium

3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

laysan albatross

1.00:High

2.00:High Concern

3.67:Low Concern

Yellow
(2.709)

black-footed albatross

1.00:High

2.00:High Concern

5.00:Very Low
Concern

Yellow
(3.162)

Blue shark

1.00:High

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Albacore tuna

2.00:Medium

4.00:Low Concern

3.67:Low Concern

Green
(3.831)

Blue marlin

2.00:Medium

3.00:Moderate
Concern

3.67:Low Concern

Green
(3.831)

Skipjack tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Yellowﬁn tuna

2.00:Medium

5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

We used three sources to select the main species for these ﬁsheries. The Western Paciﬁc Regional Fishery
Management Council’s annual report for 2012 {WPRFMC 2013b} iden ﬁed species that made up at least 5% of
the total landings. The 2011 Na onal Marine Fisheries Service bycatch report {NMFS 2011} was used to
ascertain addi onal shark bycatch species. Bigeye thresher shark was included because NMFS considers it a key
stock in the deep-set ﬁshery. Oceanic white p shark is also caught in these ﬁsheries and has recently been
assessed as overﬁshed in the WCPO. Informa on on marine mammal, sea turtle, and seabird bycatch in these
ﬁsheries was obtained through observer records for 2010 through 2012. Only two species of birds, blackfooted and Laysan albatross, were commonly reported 47in both ﬁsheries. Only two species of marine mammals

were reported with any frequency between years: Risso’s dolphin in the shallow-set ﬁshery and false killer
whale in the deep-set ﬁshery. Leatherback and olive ridley sea turtles were reported in the deep-set ﬁshery, but
only leatherback and loggerheads were reported in the shallow-set ﬁshery. For the shallow-set ﬁshery, shor in
mako shark scored the lowest, based on its high vulnerability and unknown stock status.
For the deep-set ﬁshery, bigeye tuna, false killer whale, striped marlin, and shor in mako shark scored the
lowest due to their high vulnerability and unknown status.
Regarding the troll ﬁshery, this assessment focuses on yellowﬁn and bigeye tuna, which each make up >5% of
the catch in this ﬁshery. Bycatch rates in troll ﬁsheries are generally very low and, though mako and thresher
sharks may be captured occasionally in the Hawaiian troll ﬁshery {Haight and Dalzell 2000}, these species are
not retained and are generally discarded alive (pers. comm., P. Dalzell 2014).
Criterion 2 Assessment
SCORING GUIDELINES
Factor 2.1 - Inherent Vulnerability
(same as Factor 1.1 above)
Factor 2.2 - Abundance
(same as Factor 1.2 above)
Factor 2.3 - Fishing Mortality
(same as Factor 1.3 above)
Bigeye tuna

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/PACIFIC
Medium
FishBase assigned a high to very high vulnerability of 72 out of 100 (Froese and Pauly 2015). But bigeye
tuna’s life history characteris cs suggest a medium vulnerability to ﬁshing. For example, bigeye tuna reaches
sexual maturity around 100–125 cm and 3 years of age, reaches a maximum size of 200 cm, and lives around
11 years (Davies et al. 2014) (Froese et al. 2013). It is a broadcast spawner and top predator (Froese and
Pauly 2015). Based on the Seafood Watch produc vity analysis table, these life history characteris cs suggest
a medium level of vulnerability. We acknowledge that other methods may suggest a diﬀerent vulnerability
ra ng. Because the stock status of bigeye tuna is known, this inherent vulnerability score will not aﬀect the
overall outcome. We have therefore awarded a “medium” vulnerability based on the produc vity table
analysis.
Ra onale:
Life history trait
Average age at maturity
Average size at maturity
Average maximum age
Average maximum size
Reproduc ve strategy
Trophic level

Paramater
<3 years
40-200 cm
10-25 years
100-300 cm
Broadcast spawner
>3.25

HAWAII/EASTERN CENTRAL PACIFIC

Score
3
2
2
2
3
1
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Medium
FishBase assigned a high to very high vulnerability of 72 out of 100 (Froese and Pauly 2015). But bigeye
tuna’s life history characteris cs suggest a medium vulnerability to ﬁshing. For example, bigeye tuna reaches
sexual maturity around 100–125 cm and 3 years of age, reaches a maximum size of 200 cm, and lives around
11 years (Davies et al. 2014) (Froese et al. 2013). It is a broadcast spawner and top predator (Froese and
Pauly 2015). Based on these life history characteris cs, which score a 2.17 according to the Seafood Watch
vulnerability analysis, we have awarded a score of “medium.”
Ra onale:

Life history trait
Average age at maturity
Average size at maturity
Average maximum age
Average maximum size
Reproduc ve strategy
Trophic level

Paramater

Score

<3 years
3
40-200 cm
2
10-25 years
2
100-300 cm
2
Broadcast spawner 3
>3.25
1

Factor 2.2 - Abundance

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/PACIFIC
High Concern
Bigeye tuna in the Western and Central Paciﬁc Ocean (WCPO) was last assessed in 2014. According to the
base case model, the ra o of the current (2008–2011) spawning biomass to that needed to produce the
maximum sustainable yield (SBcurrent/SB M SY ) was 0.94 and the ra o of the latest (2012) spawning biomass
(mature ﬁsh) to that needed to produce the maximum sustainable yield (SBlatest/SB M SY ) was 0.77, indica ng
that the popula on is overﬁshed (Harley et al. 2014). We have therefore awarded a “high” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Moderate Concern
According to the last assessment of bigeye tuna in the Eastern Paciﬁc Ocean (2014), the spawning biomass
(amount of ﬁsh capable of reproducing) had increased from a record low level of 19% of its unﬁshed
abundance in 2013 to 22% at the start of 2015. The spawning biomass (SB) was 6% above the level needed to
produce the maximum sustainable yield (SB M SY ), so the popula on is not overﬁshed, which is a change from
the previous assessment results. We have awarded a “moderate” concern score to be conserva ve and
account for the previous assessment indica ng the popula on was overﬁshed (IATTC 2015a).
Factor 2.3 - Fishing Mortality

HAWAII/WESTERN CENTRAL PACIFIC
High Concern
The ra os of current ﬁshing mortality rates to those that produce the maximum sustainable
yield (F current/F M SY ) for all model runs were much higher than 1, with the ra o from all runs es mated at
1.57, indica ng that overﬁshing is occurring. Based on this es mate, ﬁshing mortality needs to be reduced by
more than 30% from 2008–2011 levels to become sustainable. This assessment did note that the impact of
ﬁshing on bigeye tuna varies by area and that areas with the largest impacts (equatorial regions) are far from
the areas predominantly ﬁshed by the Hawaii ﬂeet (Harley et al. 2014). But we have awarded a “high”
concern score based on the assessment results that overﬁshing is occurring and has been for some me and
management has not been successful at rebuilding popula ons.
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HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
Current ﬁshing mortality rates (F) are 13% below levels that would produce the maximum sustainable yield
(F M SY ); therefore, overﬁshing is not occurring. These es mates are highly uncertain due to assump ons about
recruitment, growth, natural mortality, movement, and ﬁshing mortality, which were made while conduc ng
the last assessment (IATTC 2015a). We have therefore awarded a “low” concern and not very low concern
score.
HAWAII/PACIFIC
High Concern

Bigeye tuna makes up >5% of the catch in this ﬁshery, but bycatch rates generally are very low in troll
ﬁsheries. The ra o of current ﬁshing mortality rates to those that produce the maximum sustainable yield
(F current/F M SY ) for all model runs were much higher than 1, with the ra o from all runs es mated at 1.57,
indica ng that overﬁshing is occurring. Based on this es mate, ﬁshing mortality needs to be reduced by more
than 30% from 2008–2011 levels to become sustainable. This assessment did note that the impact of ﬁshing
on bigeye tuna varies by area and that areas with the largest impacts (equatorial regions) are far from the
areas predominantly ﬁshed by the Hawaii ﬂeet (Harley et al. 2014).
We have awarded a “high” concern score based on the assessment results that overﬁshing is occurring and
has been for some me.
Ra onale:
According to the WCPFC Annual Yearbook for 2011 (WCPFC 2012b), troll captures are responsible for a
negligible quan ty of the bigeye tuna landed in the WCPFC sta s cal area (Table 2). But bigeye s ll makes up
more than 20% of the landings, sugges ng that the ﬁshery targets the species. Stated another way, rela ve to
the quan ty of mahi mahi landed, the quan ty of bigeye landed is substan al (approx. 38%). For this reason,
the ﬁshery-speciﬁc mortality is scored the same as for all other ﬁsheries that target this stock.

Figure 1 Summary of bigeye tuna catch by gear in the Western Central Paciﬁc region (from WCPFC 2012b).
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
HAWAII/PACIFIC
< 20%
Rates of bycatch are generally very low in troll ﬁsheries50and, though mako and thresher sharks may be

captured occasionally in the Hawaiian troll ﬁshery (Haight and Dalzell 2000), these species are not retained
and are generally discarded alive (pers. comm., P. Dalzell 2014). According to trip data, discards in the
Hawaiian troll ﬁshery are close to zero (HDAR data, pers. comm., R. Kokubun 2015).
False killer whale

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
High
Mammals have a high level of vulnerability due to their life history characteris cs that include late age at
maturity, slow growth, being long-lived, and low reproduc ve output (Seafood Watch 2013).
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
High Concern
The Interna onal Union for Conserva on of Nature (IUCN) considers false killer whale to be a Data Deﬁcient
species with an unknown popula on trend (Taylor et al. 2008a). There are three popula ons of false killer
whales in Hawaiian waters: a pelagic, a Main Hawaiian Islands, and a Northwestern Hawaiian Islands. We are
concentra ng on the pelagic popula on for this analysis, which consists of 1,503 individuals (total popula on
of all three popula ons = 2,206 individuals) (Care a et al. 2014). We have awarded a “high” concern score
because the status is unknown and it has a high inherent level of vulnerability to ﬁshing.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
High Concern
The Hawaii-deep set ﬁshery is a Category I ﬁshery, indica ng that frequent incidental mortality or serious
injuries with marine mammals occurs (FR 2013). The current status of the pelagic popula on of false killer
whale in Hawaiian waters is considered “strategic” under the Marine Mammal Protec on Act. The pelagic
popula on of false killer whales in Hawaii has a Poten al Biological Removal (PBR) of 9.1. The mean
es mated annual take from the Hawaii deep-set ﬁshery (2007–2011) was 9.6 individuals outside of the EEZ
and 12.4 within EEZ waters, which is above the PBR. A Take Reduc on Plan has been developed for this
species, including gear requirements, me-area closures, and improvements to responses to entangled
whales. But this Plan only went into eﬀect in February of 2013, and the success is not yet known (NOAA
2013) (Care a et al. 2014). We have awarded a “high” concern score because of the Category I lis ng and
because the majority of the PBR is taken in this ﬁshery, but not a cri cal concern score because management
measures have been put into place.
Factor 2.4 - Discard Rate
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
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es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
Leatherback turtle

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High
Sea turtles have a high level of vulnerability according to the Seafood Watch criteria, based on their life
history characteris cs that include being long-lived, a aining sexual maturity at a later age, and having a low
reproduc ve rate (Seafood Watch 2013).
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

Very High Concern
Leatherback sea turtle has been listed as Endangered by the U.S. Endangered Species Act (ESA) since 1970
(NMFS 2012). The Interna onal Union for Conserva on of Nature (IUCN) classiﬁed leatherback turtle
globally as Vulnerable, but the Western Paciﬁc region is classiﬁed as Cri cally Endangered (Wallace et al.
2013b). Leatherback turtle has been listed on CITES since 1975 and is currently listed on CITES Appendix I,
meaning that it is threatened with ex nc on and that interna onal trade is prohibited. Over the past 25
years, the popula on of leatherbacks in the Paciﬁc Ocean has decreased signiﬁcantly (Spo la et al. 1996), with
a 5.9% decrease per year since 1984 (Tapilatu et al. 2013). Popula ons are considered to be at a high risk from
ﬁshing mortality (Wallace et al. 2013). Recent es mates from the Eastern and Western Central Paciﬁc Ocean
suggest a popula on size of 294,068 turtles, and out of these, 6,199 are adults (Jones et al. 2012). Because
leatherback turtle is classiﬁed as endangered, and has a high vulnerability to ﬁshing, we have awarded a “very
high” concern score.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Very Low Concern
There are only occasional interac ons between leatherback sea turtles and the deep-set ﬁshery, although
mortality rates are much higher compared to those in the shallow-set ﬁshery. Between 2005 and 2010, there
were an es mated 17 leatherback morali es in the deep-set ﬁshery, and in 2012, only a single leatherback
was observed caught and discarded dead in this ﬁshery (PIROP 2012a). Interac ons between leatherbacks
and the Hawaiian longline ﬁsheries are much lower than those seen in other tuna and swordﬁsh longline
ﬁsheries (NMFS 2012). Management measures introduced into the shallow-set ﬁshery in 2004 have reduced
leatherback interac ons by 83% (Gilman et al. 2007) (WCPFMC 2009). There were 12 interac ons with the
shallow-set ﬁshery between 2004 and 2011, and all of the turtles were released alive (NMFS 2012). In 2012,
six leatherback sea turtles were released injured and one was released with an unknown condi on (PIROP
2012b). The con nua on of the Hawaiian longline ﬁsheries will have a negligible impact to leatherback
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popula ons in the Western Paciﬁc, according to the most recent Biological Opinion (NMFS 2005) (NMFS
2012), so we have awarded a “very low” concern score.
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Moderate Concern
There are only occasional interac ons between leatherback sea turtles and the deep-set ﬁshery, although
mortality rates are much higher compared to those in the shallow-set ﬁshery. Between 2005 and 2010, there
were an es mated 17 leatherback morali es in the deep-set ﬁshery, and in 2012, only a single leatherback
was observed caught and discarded dead in this ﬁshery (PIROP 2012a). Interac ons between leatherbacks
and the Hawaiian longline ﬁsheries are much lower than those seen in other tuna and swordﬁsh longline
ﬁsheries (NMFS 2012). Management measures introduced into the shallow-set ﬁshery in 2004 have reduced
leatherback interac ons by 83% (Gilman et al. 2007) (WCPFMC 2009). There were 12 interac ons with the
shallow-set ﬁshery between 2004 and 2011, and all of the turtles were released alive (NMFS 2012). In 2012,
six leatherback sea turtles were released injured and one was released with an unknown condi on (PIROP
2012b). The con nua on of the Hawaiian longline ﬁsheries will have a negligible impact to leatherback
popula ons in the Western Paciﬁc, according to the most recent Biological Opinion (NMFS 2005) (NMFS
2012). But in 2014, Amendment 7, which allows for addi onal ﬁshing by the Hawaiian deep-set ﬁshery, was
adopted (PIRO 2014). This new amendment could poten ally lead to increased interac ons with leatherback
sea turtles (as seen during the 2014 season) (PIROP 2015). We have therefore awarded a “moderate” concern
score.
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
20-40%
Discard rates in the Hawaiian longline ﬁsheries vary by species. For example, in 2013, 8.5% of tunas were
discarded, with 50% of blueﬁn being released but only 5.7% of yellowﬁn being released. Discard rates for
billﬁsh ranged from 1% for blue marlin to 50% for other billﬁsh. The overall discard rate for billﬁsh was 8.7%.
Discard rates for “other ﬁsh species” such as wahoo (7.5%) and mahi mahi (4.9%) were low but were high for
pomfret (25.6%). Discard rates were much higher for sharks (97.6%). The overall discard rate for this ﬁshery in
2012 was 28.7% (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) of the Hawaii
shallow-set ﬁshery was 0.19 in 2010, according to the U.S. na onal bycatch report (previously it was 0.24 in
2005) (NMFS 2013). We have awarded a score of 20%–40% based on these ra os.
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
Loggerhead turtle
Factor 2.1 - Inherent Vulnerability
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HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High
Sea turtles have a high level of vulnerability according to the Seafood Watch criteria, based on their life
history characteris cs that include being long-lived, a aining sexual maturity at a later age, and having a low
reproduc ve rate (Seafood Watch 2013).
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Very High Concern
The Interna onal Union for Conserva on of Nature (IUCN) classiﬁed loggerhead turtle as Endangered in
1996, although it has been suggested that this needs to be updated (MTSG 2006). Loggerhead popula ons
are considered by some to be at a high risk from bycatch in longline ﬁsheries in the North Paciﬁc (Wallace et
al. 2013). Loggerhead is listed on Appendix I of CITES, and the North Paciﬁc loggerhead turtle popula on was
uplisted in 2011 to Endangered on the U.S. Endangered Species Act (NMFS 2012). Popula ons of loggerhead
sea turtles in the North Paciﬁc declined between the 1950s and 1997. Popula ons have since increased in
size, and the current nes ng popula on size is over 15,000 nests (NMFS 2012). We have awarded a “very
high” concern score based on the ESA and IUCN lis ngs.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Very Low Concern
Interac ons between loggerhead turtles and the Hawaiian shallow-set longline ﬁshery are lower than rates
seen in other swordﬁsh targeted ﬁsheries, although it has more interac ons than the Hawaiian deep-set
ﬁshery. Mi ga on methods (required use of circle hooks and mackerel bait) put into place in 2004 have
resulted in a ≈97% reduc on in the average number of loggerhead turtle interac ons in the shallow-set
ﬁshery. From 2005 to 2011, a total of 67 interac ons were observed, ranging from 0 to 17 per year. Between
2005 and 2010, this ﬁshery was es mated to result in three loggerheads deaths per year, with one being an
adult female (NMFS 2012). The level of mortality associated with the shallow-set ﬁshery will have a negligible
risk (based on the Biological Opinion [BiOp] and popula on viability assessment) to loggerheads in the North
Paciﬁc (NMFS 2012), because the greatest threat in this region (North Paciﬁc) is from interac ons in Mexico
and the Asian regions (Conant et al. 2009). The deep-set ﬁshery has a negligible impact as well (NMFS 2005).
There is some indica on that if signiﬁcant altera ons to the climate occur in the future, the combined impact
could lead to popula on declines (Van Houtan 2011). We have awarded a “very low” concern.
Factor 2.4 - Discard Rate
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
20-40%
Discard rates in the Hawaiian longline ﬁsheries vary by species. For example, in 2013, 8.5% of tunas were
discarded, with 50% of blueﬁn being released but only 5.7% of yellowﬁn being released. Discard rates for
billﬁsh ranged from 1% for blue marlin to 50% for other54 billﬁsh. The overall discard rate for billﬁsh was 8.7%.

Discard rates for “other ﬁsh species” such as wahoo (7.5%) and mahi mahi (4.9%) were low but were high for
pomfret (25.6%). Discard rates were much higher for sharks (97.6%). The overall discard rate for this ﬁshery in
2012 was 28.7% (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) of the Hawaii
shallow-set ﬁshery was 0.19 in 2010, according to the U.S. na onal bycatch report (previously it was 0.24 in
2005) (NMFS 2013). We have awarded a score of 20%–40% based on these ra os.
Olive ridley turtle

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High
Sea turtles have a high level of vulnerability according to the Seafood Watch criteria, based on their life
history characteris cs that include being long-lived, a aining sexual maturity at a later age, and having a low
reproduc ve rate (Seafood Watch 2013).
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
Very High Concern
The Interna onal Union for Conserva on of Nature (IUCN) considers olive ridley sea turtle to be Vulnerable
with a decreasing popula on trend. Olive ridley turtle has been listed as Threatened on the U.S. Endangered
Species Act (ESA) since 1978 (NMFS 2012). The most recent 5-year status review of olive ridley sea turtle
indicated that it should not be de-listed from the Threatened status due to decreasing trends in the arribada
nes ng popula on, con nued threats to nes ng beaches, and poor management. Within the Western Paciﬁc
Ocean, popula ons from Malaysia are decreasing, while those from Indonesia are increasing. Other trends in
this region are unknown (NMFS and USFWS 2014). We have awarded a “very high” concern score based on
the ESA lis ng.
HAWAII/EASTERN CENTRAL PACIFIC
High Concern
The Interna onal Union for Conserva on of Nature (IUCN) considers the popula on of olive ridley sea turtle
to be Vulnerable. In the Eastern Paciﬁc Ocean, es mates of the total number of nests range from 608
protected nests in Mexico to 33,530 to 68,753 nests in Nicaragua. Female popula on size has been es mated
to range from 8,768 in Panama to 1,013,034 in Mexico. The annual nes ng female sub-popula on size has
decreased by 99% in some regions in Mexico, increased substan ally in others, and not changed at all in areas
such as Nicaragua. Overall, the annual nes ng female sub-popula on size in the Eastern Paciﬁc Ocean has
declined around 35% over me (Abreu-Grobois and Plotkin 2008), but the risk to popula ons from longline
ﬁshing in this region is considered low (Wallace et al. 2013). But we have awarded a “high” concern score
based on the IUCN classiﬁca on.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
Very Low Concern
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Olive ridley turtle is caught in the Hawaii deep-set longline ﬁshery. There were 142 interac ons between this
species and the deep-set ﬁshery between 2005 and 2010, and of these, 136 were dead (NMFS 2012). These
interac ons have been fewer than the 121 (117 morali es) interac ons allowed over 3 years under the
incidental take statement (NMFS 2012). In 2012, six olive ridley turtles were released dead in this ﬁshery
(PIROP 2012a). Bycatch interac ons in the Western Paciﬁc are considered to have a low impact on this
species (Wallace et al. 2013), and a Biological Opinion (BiOp) conducted in 2005 found that the deep-set
ﬁshery had a negligible impact on the species. Mi ga on measures (circle hooks and mackerel bait) are in use
in this ﬁshery. We have awarded a “very low” concern score because interac ons are below the allo ed
amount and considered negligible, and there are bycatch mi ga on methods in place.
HAWAII/EASTERN CENTRAL PACIFIC
High Concern
The incidental capture of olive ridley sea turtle occurs worldwide. There is some thought that impacts from
other ﬁsheries, such as trawls and gillnets, appear to have a larger nega ve impact compared to those from
longlines in many areas, except for the Eastern Paciﬁc Ocean (EPO) (Wallace et al. 2013) (Abreu-Grobois and
Plotkin 2008). Within this region, the impact from incidental captures in longline ﬁsheries is considered high
(Wallace et al. 2013). For example, during 2000, the Japanese reported the incidental capture of 6,000 sea
turtles, the majority of which were olive ridley (exact number not provided) (IATTC 2014). There is no
indica on that bycatch mi ga on measures have been put into place by all ﬂeets (IAC 2012) (Zhu and Dai
2014) and there have been issues with compliance in other regions of the Paciﬁc Ocean (Clarke et al. 2014).
We have therefore awarded a “high” concern and not cri cal concern score.
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
Striped marlin

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

Medium
FishBase assigned a high vulnerability score of 56 out of 100 (Froese and Pauly 2015). Sexual maturity is
reached between 140 and 180 cm and around 2 years of age. It can a ain a maximum size of 300 cm and live
10–12 years (ISC 2014). It is a broadcast spawner and top predator (Froese and Pauly 2015). Striped marlin’s
aggrega on behavior in surface waters makes it suscep ble to capture in some ﬁsheries. But its life history
characteris cs are more indica ve of a moderate vulnerability to ﬁshing, according to the Seafood Watch
produc vity and suscep bility table (PSA = 2), so we have adjusted the score.
Ra onale:
Life history trait

Paramater

Average size at sexual maturity 40-200

Score
2
56

Average Maximum size
Average maximum age
Reproduc ve strategy
Trophic level

100-300 years
10-25 years
Broadcast spawner
>3.25

Average score

2
2
3
1
2

Factor 2.2 - Abundance
HAWAII/EASTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
An assessment of striped marlin in the Northeast Paciﬁc was conducted in 2009. The spawning biomass ra o
in 2009 to that needed to produce the maximum sustainable yield was about 1.5 (S 2009 /S M SY ), indica ng that
the popula on is not overﬁshed (Hinton and Maunder 2009). We have awarded a “low” concern score and
not very low because the assessment is older than 5 years.
Factor 2.3 - Fishing Mortality
HAWAII/EASTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
Fishing mortality rates were es mated for striped marlin in the Northeast Paciﬁc Ocean in 2009. According to
this assessment, ﬁshing mortality rates in 2009 were lower than those expected at the maximum sustainable
yield; therefore, overﬁshing is not occurring. We have awarded a “low” concern score based on the
assessment results. A very low concern score was not awarded due to the age of the assessment.
Factor 2.4 - Discard Rate
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
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Criterion 3: Management Eﬀec veness
Management is separated into management of retained species (harvest strategy) and management of nonretained species (bycatch strategy).
The ﬁnal score for this criterion is the geometric mean of the two scores. The Criterion 3 ra ng is determined
as follows:
Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2 or either the Harvest Strategy (Factor 3.1) or Bycatch Management Strategy (Factor 3.2) is Very
High Concern = Red or High Concern
Ra ng is Cri cal if either or both of Harvest Strategy (Factor 3.1) and Bycatch Management Strategy (Factor
3.2) ra ngs are Cri cal.
Criterion 3 Summary
Region / Method

Harvest Strategy Bycatch Strategy Score

Hawaii / Eastern Central Paciﬁc / Longline, shallow-set

3.000

5.000

Green (3.873)

Hawaii / Eastern Central Paciﬁc / Longline, deep-set

3.000

5.000

Green (3.873)

Hawaii / Paciﬁc / Troll/Pole

3.000

0.000

Yellow (3.000)

Hawaii / Western Central Paciﬁc / Longline, shallow-set 3.000

5.000

Green (3.873)

Hawaii / Western Central Paciﬁc / Longline, deep-set

5.000

Green (3.873)

3.000

The Hawaiian deep and shallow set longline ﬁsheries and troll ﬁsheries are considered to be moderately
managed with regard to harvest strategy, but both ﬁsheries received an excellent score for bycatch
management because of the high ﬁshery observer monitoring rate, Biological Opinions, and the success of
bycatch mi ga on techniques.
Bycatch of the troll ﬁshery is negligible due to the selec vity of the gear and that ﬁshers retain nearly all nontarget species.
Criterion 3 Assessment
SCORING GUIDELINES
Factor 3.1: Harvest Strategy
Seven subfactors are evaluated: Management Strategy, Recovery of Species of Concern, Scien ﬁc
Research/Monitoring, Following of Scien ﬁc Advice, Enforcement of Regula ons, Management Track Record,
and Inclusion of Stakeholders. Each is rated as ‘ineﬀec ve,’ ‘moderately eﬀec ve,’ or ‘highly eﬀec ve.’
5 (Very Low Concern)—Rated as ‘highly eﬀec ve’ for all seven subfactors considered
4 (Low Concern)—Management Strategy and Recovery of Species of Concern rated ‘highly eﬀec ve’ and all
other subfactors rated at least ‘moderately eﬀec ve.’
3 (Moderate Concern)—All subfactors rated at least ‘moderately eﬀec ve.’
2 (High Concern)—At minimum, meets standards for ‘moderately eﬀec ve’ for Management Strategy and
Recovery of Species of Concern, but at least one other subfactor rated ‘ineﬀec ve.’
1 (Very High Concern)—Management exists, but Management Strategy and/or Recovery of Species of
Concern rated ‘ineﬀec ve.’
0 (Cri cal)—No management exists when there is a clear need for management (i.e., ﬁshery catches
threatened, endangered, or high concern species), OR there is a high level of Illegal, unregulated, and
unreported ﬁshing occurring.
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Factor 3.1: Harvest Strategy
Factor 3.1 Summary
FACTOR 3.1: MANAGEMENT OF FISHING IMPACTS ON RETAINED SPECIES
Region / Method

Strategy

Recovery

Research

Advice

Enforce Track

Inclusion

Hawaii / Eastern
Central Paciﬁc /
Longline, shallow-set

Moderately N/A
Eﬀec ve

Hawaii / Eastern
Central Paciﬁc /
Longline, deep-set

Moderately Moderately Moderately Moderately Highly Moderately Highly
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve Eﬀec ve
Eﬀec ve

Hawaii / Paciﬁc /
Troll/Pole

Moderately Moderately Moderately Highly
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve

Hawaii / Western
Central Paciﬁc /
Longline, shallow-set

Moderately Moderately Moderately Moderately Highly Moderately Highly
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve Eﬀec ve
Eﬀec ve

Hawaii / Western
Central Paciﬁc /
Longline, deep-set

Moderately Moderately Moderately Moderately Highly Moderately Highly
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve
Eﬀec ve Eﬀec ve
Eﬀec ve

Moderately Moderately Highly Moderately Highly
Eﬀec ve
Eﬀec ve
Eﬀec ve Eﬀec ve
Eﬀec ve

Highly Moderately Highly
Eﬀec ve Eﬀec ve
Eﬀec ve

The Western and Central Paciﬁc Fisheries Commission (WCPFC), of which the United States is a par cipa ng
member, manages large pelagic species in the Western and Central Paciﬁc Ocean, and the Inter-American
Tropical Tuna Commission (IATTC) manages those same species in the Eastern Paciﬁc Ocean. Regula ons
created by these Commissions, including country-speciﬁc catch and eﬀort limits, are then considered and
implemented by the Na onal Marine Fisheries Service (NMFS) for the Hawaii longline ﬁshery that operates in
federal and interna onal waters. In federal waters, the longline ﬁshery is managed by the Western Paciﬁc
Regional Fishery Management Council (WPRFMC) with assistance from the Hawaii Division of Aqua c
Resources (HDAR) and NMFS who gather data; NMFS also conducts research and ensures that management
ac ons comply with federal law and with Commission decisions.
Mahi mahi and wahoo stocks in Hawaii are part of the Paciﬁc Pelagic Fishery Ecosystem Plan (FEP) {WPRFMC
2009}, although most of the guidelines in this plan pertain to industrial-scale ﬁsheries targe ng pelagic
management unit species (MUS), including bigeye tuna and yellowﬁn tuna. This document does provide a
framework for the ongoing assessment of target species, including mahi mahi and wahoo, and prudent
adjustments to management guidelines to achieve FEP goals. Commercial troll ﬁshers must be licensed by the
state of Hawaii and submit logbook data to the state Division of Aqua c Resources (HDAR). This catch
database is maintained in order to monitor the status of marine resources in state waters and the EEZ. Beyond
this, there are no speciﬁc measures in place to monitor the status of mahi mahi and wahoo stocks in the
Western and Central Paciﬁc.
We have scored this sec on of the report according to U.S. domes c and interna onal measures. Management
measures for the Hawaiian longline ﬁsheries are generally moderately eﬀec ve. The shallow-set ﬁshery has
highly eﬀec ve enforcement measures because it requires 100% observer coverage, compared to only 20% in
the deep-set ﬁshery. But few interna onal management measures have been put into place, which is a cause
for concern for highly migratory species.
Subfactor 3.1.1 – Management Strategy and Implementa on
Considera ons: What type of management measures are in place? Are there appropriate management goals,
and is there evidence that management goals are being met? To achieve a highly eﬀec ve ra ng, there must
be appropriate management goals, and evidence that the measures in place have been successful at
maintaining/rebuilding species.
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HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderately Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council’s (WPRFMC) Pelagics Fishery Ecosystem Plan
(FEP) manages tuna, billﬁsh, sharks, and other “pelagic management unit species” such as wahoo, pomfret,
and dolphinﬁsh. Under this plan, recruitment overﬁshing has been deﬁned for each pelagic management unit.
The FEP does include a limit to the number of longline permits, which has resulted in limi ng catches of
pelagic species. There are no catch limits in place for any of the focus species of this report, although the
Western and Central Paciﬁc Fisheries Commission, which the U.S. is a party to, has limited catches of striped
marlin (WCPFC 2010). Catch limits are in place for some tuna species, such as bigeye tuna. These catch limits
have been deﬁned by the WCPFC and put into place by the United States.
Overﬁshing thresholds for bigeye, yellowﬁn, and skipjack tunas have been deﬁned, and the ﬁshery is subject
to rules of the Magnuson-Stevens act. But there are currently no target or rebuilding control rules for species
included in this report. The WPRFMC will work with the Western and Central Paciﬁc Fisheries Commission
(WCPFC) and the Inter-American Tropical Tuna Commission (IATTC) to create rebuilding plans if a species is
deemed depleted by the U.S. Magnuson-Stevens Na onal Standard 1 (WPRFMC 2009b). In addi on, the U.S.
complies with interna onal management measures adopted by the WCPFC and the IATTC.
We have awarded a “moderately eﬀec ve” score because management is in place for some but not all
retained species in this list.
HAWAII / PACIFIC, TROLL/POLE
Moderately Eﬀec ve
The Western Paciﬁc Regional Fisheries Management Council (WPRFMC) has ceded the authority to establish
catch and ﬁshing eﬀort guidelines to the Inter-American Tropical Tuna Commission (IATTC) and Western and
Central Paciﬁc Fisheries Commission (WCPFC) for the pelagic species. The U.S. must adhere to management
recommenda ons made by these bodies for pelagic straddling stocks. At present, there are no total allowable
catch (TAC) or allowable catch limit (ACL) restric ons for mahi mahi or wahoo in the Western Central Paciﬁc
(pers. comm., P.Dalzell 2014), including the U.S. EEZ. The State of Hawaii similarly has no size restric ons, bag
limits, or seasonal closures of the commercial mahi mahi and wahoo ﬁsheries. But both species are managed
under the Paciﬁc Pelagic Fisheries Ecosystem Plan (FEP), meaning that the management infrastructure and
landings data are being collected and analyzed (e.g., CPUE). The FEP regulates harvest of pelagic species in
U.S. waters through adap ve management (WPRFMC 2009b). Overﬁshing thresholds have been deﬁned for
bigeye and yellowﬁn tuna but no catch limits for these species caught in troll/pole ﬁsheries. Troll ﬁshing
regula ons detailed in the FEP include requiring federal permits and logbooks. Some management is in place,
but there is a need for precau on. We therefore rate this as “moderately eﬀec ve.”
Subfactor 3.1.2 – Recovery of Species of Concern
Considera ons: When needed, are recovery strategies/management measures in place to rebuild
overﬁshed/threatened/ endangered species or to limit ﬁshery’s impact on these species and what is their
likelihood of success? To achieve a ra ng of Highly Eﬀec ve, rebuilding strategies that have a high likelihood
of success in an appropriate meframe must be in place when needed, as well as measures to minimize
mortality for any overﬁshed/threatened/endangered species.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
N/A
The target species caught in this ﬁshery and covered in this report have not been assessed, so it has not been
determined whether any is overﬁshed or experiencing overﬁshing. Other main target species, such as albacore
tuna and swordﬁsh (covered in a separate report), that are caught in this ﬁshery are not overﬁshed or
experiencing overﬁshing. We have therefore awarded an N/A score.
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HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderately Eﬀec ve
Although the statuses of species covered in this report and caught in this ﬁshery are unknown, yellowﬁn and
bigeye tuna also targeted by the ﬁshery are classiﬁed as overﬁshed. Because the targeted species in this
ﬁshery are highly migratory, and yellowﬁn and bigeye tuna are overﬁshed, the success of any recovery plans
will be dependent on other na ons as well. Measures to rebuild these tuna species have not yet been
eﬀec ve; however, the overﬁshed status is fairly recent for these species, and measures have not been in
place long enough to evaluate their poten al for success in the long term. Therefore, we have awarded a
“moderately eﬀec ve” score.
HAWAII / PACIFIC, TROLL/POLE
Moderately Eﬀec ve
Bigeye tuna makes up a signiﬁcant por on of the landings in the troll ﬁshery (see Criterion 2). In the Western
and Central Paciﬁc, the Western Paciﬁc Regional Fisheries Management Council (WPRFMC) must take
“remedial” ac on within 2 years if a stock is overﬁshed, undergoing overﬁshing, or approaching an overﬁshed
state. If the stock is overﬁshed, a rebuilding plan must be developed and management would shi from a
target control rule to a rebuilding control rule. The rebuilding control rule allows WPRFMC to determine if
the conserva on and management plans are working. If they do not appear to be working, addi onal
measures will be put into place. The United States is a member of the Western and Central Fisheries
Commission and therefore abides by those recovery eﬀorts (WPRFMC 2009b). Because the targeted species
in this ﬁshery, tunas, are highly migratory, and bigeye tuna is overﬁshed, the success of any recovery plans will
be dependent on other na ons as well. Currently, eﬀorts to rebuild bigeye tuna in the WCPO have been
unsuccessful (WCPFC 2014b), but the overﬁshed status is fairly recent, and measures have not been in place
long enough to evaluate their poten al for success in the long term. Therefore, we have awarded a
“moderately eﬀec ve” score.
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderately Eﬀec ve
In Hawaiian waters, the Western Paciﬁc Regional Fishery Management Council (WPRFMC) must take
“remedial” ac on within 2 years if a stock is overﬁshed, undergoing overﬁshing, or approaching an overﬁshed
state. If the stock is overﬁshed, a rebuilding plan must be developed, and management would shi from a
target control rule to a rebuilding control rule. The rebuilding control rule allows WPRFMC to determine if
the conserva on and management plans are working. If they do not appear to be working, addi onal
measures will be put into place. The United States is a member of the Western and Central Fisheries
Commission and therefore abides by those recovery eﬀorts (WPRFMC 2009). Because the targeted species in
this ﬁshery are highly migratory, and striped marlin and bigeye tuna are overﬁshed, the success of any
recovery plans will be dependent on other na ons as well. The WCPFC has adopted management measures
to address striped marlin and bigeye tuna that have not yet been eﬀec ve (WCPFC 2014b); however, the
overﬁshed status is fairly recent for these species, and measures have not been in place long enough to
evaluate their poten al for success in the long term. Therefore, we have awarded a “moderately eﬀec ve”
score.
Subfactor 3.1.3 – Scien ﬁc Research and Monitoring
Considera ons: How much and what types of data are collected to evaluate the health of the popula on and
the ﬁshery’s impact on the species? To achieve a Highly Eﬀec ve ra ng, popula on assessments must be
conducted regularly and they must be robust enough to reliably determine the popula on status.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
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Moderately Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council (WPRFMC) uses the results of stock-wide
assessments conducted by the scien ﬁc body (Secretariat to the Paciﬁc) of the Western and Central Paciﬁc
Fisheries Commission and Inter-American Tropical Tuna Commission. Bigeye, yellowﬁn, and skipjack tuna
stocks are regularly monitored and assessed (Davies et al. 2014) (Rice et al. 2014) (Davies et al. 2014b).
Several other main species of this report (including non-target species of the ﬁshery) have been assessed,
including swordﬁsh and blue and oceanic white p sharks; however, many other species, including many in
this report, have yet to be assessed. The Hawaiian deep-set longline ﬁshery uses observers (≈20% of ﬁshery),
vessel monitoring systems (VMS), and logbooks to collect catch and eﬀort data (WPRFMC 2009b) (PIROP
2012a). We have awarded a “moderately eﬀec ve” score because of the uncertainty associated with the
assessments and lack of assessments for all main species considered in this report.
HAWAII / PACIFIC, TROLL/POLE
Moderately Eﬀec ve
At present, there appears to be no research underway to assess the status or ﬁshery impacts on mahi mahi
and wahoo stocks in the Western and Central Paciﬁc region.
Any ﬁshing vessel opera ng in the U.S. EEZ or territorial seas is required to carry an observer when directed
to do so by NMFS (WPRFMC 2009b), although health and safety concerns can make deploying observers on
small vessels prohibi ve (pers. comm., P. Dalzell 2014). The Hawaii Division of Aqua c Resources (HDAR) has
been collec ng catch data from Hawaiian commercial ﬁshers since 1948 and these data are used to monitor
changes in CPUE for exploited ﬁsh stocks.
Due to the catch magnitude, more a en on has been paid to ensuring observer coverage on longline vessels
than troll vessels, par cularly in terms of documen ng catch composi on and mi ga ng bycatch of sensi ve
species. For example, in Hawaii, the Na onal Observer Program mandates 100% coverage for the longline
swordﬁsh trips and has observers on 25% of the trips, and collects samples from 100% of the pelagic longline
trips targe ng tuna (NMFS 2012b). By comparison, there are no observers on troll trips; however, as with all
federal ﬁsheries, commercial troll operators must comply with NMFS requests for logbook accounts of catch
composi on and eﬀort. Addi onally, landing weigh-out reports collected from seafood dealers, biological
samples, and onboard or dockside interviews are conducted by both state and federal agencies, to ascertain
catch data pertaining to mahi mahi and wahoo landings with troll and other hook and line gears.
Therefore, we rate this as “moderately eﬀec ve.”
Subfactor 3.1.4 – Management Record of Following Scien ﬁc Advice
Considera ons: How o en (always, some mes, rarely) do managers of the ﬁshery follow scien ﬁc
recommenda ons/advice (e.g. do they set catch limits at recommended levels)? A Highly Eﬀec ve ra ng is
given if managers nearly always follow scien ﬁc advice.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderately Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council’s (WPRFMC) Amendment 14 to the Pelagics
Fisheries Ecosystem Plan recommended that the Na onal Marine Fisheries Service and U.S. delega on to
Paciﬁc tuna Regional Fishery Management Organiza ons (RFMOs) immediately end overﬁshing of bigeye and
yellowﬁn tuna in the Western and Central Paciﬁc Ocean. The WPRFMC did not follow scien ﬁc advice and
has failed to implement its own set of plans to reduce ﬁshing pressure on bigeye tuna, because they
determined that the plans’ impact to the stocks was minimal. But the Na onal Marine Fisheries Service did
implement the WCPFC-mandated catch limit for bigeye tuna. Members of the albacore working group
suggested a er the last assessment that the current management measures should be maintained (ISCAWG
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2011). The 2009 stock assessment for North Paciﬁc swordﬁsh suggested that managers look to cap ﬁshing
eﬀort and to conduct more detailed assessments (Brodziak and Ishimura 2010). The WPRFMC limits
swordﬁsh longline eﬀort through a bycatch cap on sea turtles implemented in 2009. Prior to this, there was a
set limit for the ﬁshery. The WPRFMC has not implemented any eﬀort controls beyond these. The Scien ﬁc
Commi ee also advised that blue marlin catches should not be increased from 2009–2011 levels but no
management measures have been adopted for this (WCPFC 2013). Scien ﬁc advice for other target species in
this report was not provided. The WPRFMC is a member of the Western and Central Paciﬁc Fisheries
Commission (WCPFC) and RFMO, and abides by interna onal measures (WPRFMC 2009b). We have
therefore awarded a score of “moderately eﬀec ve.”
HAWAII / PACIFIC, TROLL/POLE
Highly Eﬀec ve
According to HDAR, catch data collected from commercial ﬁshers are an important tool for ﬁshery managers
to make management recommenda ons and maintain sustainable ﬁsheries (HDAR 2016). Federal agencies, as
well as Regional Fishery Management Organiza ons (RFMOs), u lize these data to inform management
ac ons in the broader EEZ and territorial seas.
The WPRFMC Paciﬁc Pelagics FEP includes an FEP Plan Team, which is tasked with reviewing the status of
Management Unit Species (MUS) stocks. Although there are currently no management guidelines or total
annual catch limits for mahi mahi or wahoo, the Plan Team does produce annual stock assessment and ﬁshery
evalua on reports and makes recommenda ons for adjus ng management guidelines based on all available
data. We therefore rate scien ﬁc advice as “highly eﬀec ve” for troll ﬁsheries in Hawaii.
Subfactor 3.1.5 – Enforcement of Management Regula ons
Considera ons: Do ﬁshermen comply with regula ons, and how is this monitored? To achieve a Highly
Eﬀec ve ra ng, there must be regular enforcement of regula ons and veriﬁca on of compliance.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
One of the top objec ves of the Western Paciﬁc Regional Fishery Management Council (WPRFMC) is to
encourage compliance and enforcement with ﬁshery regula ons (WPRFMC 2009). Management measures
are implemented by the Paciﬁc Islands Regional Oﬃce and the NOAA Oﬃce of Law Enforcement, and the U.S.
Coast Guard enforces these regula ons. There are no TACs in place for focus species in this report, so they do
not need to be enforced. Catch limits are in place for bigeye tuna and NMFS has acted to close this ﬁshery
when the limit has been exceeded. All longline vessels must have VMS systems in place that are monitored
by the NMFS and must submit logbooks (WPRFMC 2009). We have awarded a “highly eﬀec ve” score
because there are enforcement measures in place.
HAWAII / PACIFIC, TROLL/POLE
Highly Eﬀec ve
Enforcement of Hawaiian commercial ﬁshing regula ons is conducted by the State’s Division of Conserva on
and Resources Enforcement. In the EEZ, compliance with federal ﬁshing statutes is enforced by NOAA’s Oﬃce
of Law Enforcement and the U.S. Coast Guard. Though there are currently no restric ons regarding mahi
mahi or wahoo, the infrastructure and resources are in place, if management objec ves change in the future.
Thus, we rate enforcement as “highly eﬀec ve.”
Subfactor 3.1.6 – Management Track Record
Considera ons: Does management have a history of successfully maintaining popula ons at sustainable
levels or a history of failing to maintain popula ons at63sustainable levels? A Highly Eﬀec ve ra ng is given if

measures enacted by management have been shown to result in the long-term maintenance of species
over me.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderately Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council, which manages tunas in and around Hawaii, has
implemented interna onal management measures adopted by the Western and Central Paciﬁc Fisheries
Commission (WCPFC). For example, the Hawaii longline ﬂeet has maintained catches of bigeye tuna at 3,763
t per WCPFC mandate, and/or the Na onal Marine Fisheries Service has shut down the ﬁshery when catches
reached this limit (WCPFC 2008a). We have awarded a score of “moderately eﬀec ve” because current
management measures have maintained species such as yellowﬁn tuna but not others such as bigeye and
striped marlin.
HAWAII / PACIFIC, TROLL/POLE
Moderately Eﬀec ve
Prior to the crea on of the Paciﬁc Pelagics FEP, mahi mahi and wahoo were managed under the Pelagics FMP.
Available CPUE data for Hawaiian mahi mahi and wahoo landings suggest that the popula ons of both
species are stable (Figure 2, pers. comm., P. Dalzell 2014), although to date there have been no assessments
of either stock status or ﬁshing mortality, nor are there any size limits, bag limits, trip limits, or quota
restric ons for mahi mahi or wahoo in either Hawaiian state waters or the U.S. Paciﬁc EEZ. Popula ons of
yellowﬁn tuna have been maintained but there have been concerns over the status of bigeye tuna. Based on
this informa on, we rate the track record as “moderately eﬀec ve.”
Ra onale:

Figure 2. CPUE for Hawaiian troll ﬁshery (1987-2011) (WPRFMC, 2013).

Subfactor 3.1.7 – Stakeholder Inclusion
Considera ons: Are stakeholders involved/included in the decision-making process? Stakeholders are
individuals/groups/organiza ons that have an interest in the ﬁshery or that may be aﬀected by the
management of the ﬁshery (e.g., ﬁshermen, conserva on groups, etc.). A Highly Eﬀec ve ra ng is given if the
management process is transparent and includes stakeholder input.

HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council has a Fishery Ecosystem Plan (FEP) advisory panel
that advises the Council on ﬁshery management issues (among other things), a pelagic FEP team that
oversees the development and implementa on of the plans, a Science and Sta s cal Commi ee, an FEP
64

Standing Commi ee, and a Regional Ecosystem Advisory Commi ee, and it cooperates in community
outreach and research. Stakeholders are allowed to make comments and sugges ons to proposed
amendments to the FEP (WPRFMC 2009b). The WCPFC and IATTC also allow observers to a end and
contribute to mee ngs.
HAWAII / PACIFIC, TROLL/POLE
Highly Eﬀec ve
The WPRFMC Paciﬁc Pelagics FEP provides for an Advisory Panel, which comprises representa ves from
commercial, recrea onal, and subsistence ﬁshery groups. The panel meets at the direc on of WPRFMC to
ensure stakeholder inclusion in ongoing and proposed management ac ons (WPRFMC 2009b). Therefore,
stakeholder inclusion is scored “highly eﬀec ve.”
Factor 3.2: Bycatch Strategy
FACTOR 3.2: BYCATCH STRATEGY
Region / Method

All
Kept Cri cal Strategy

Research

Advice

Enforce

Hawaii / Eastern Central Paciﬁc / Longline, No
shallow-set

No

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Hawaii / Eastern Central Paciﬁc / Longline, No
deep-set

No

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Hawaii / Paciﬁc / Troll/Pole

Yes

Hawaii / Western Central Paciﬁc /
Longline, shallow-set

No

No

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Hawaii / Western Central Paciﬁc /
Longline, deep-set

No

No

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Highly
Eﬀec ve

Subfactor 3.2.2 – Management Strategy and Implementa on
Considera ons: What type of management strategy/measures are in place to reduce the impacts of the
ﬁshery on bycatch species and how successful are these management measures? To achieve a Highly Eﬀec ve
ra ng, the primary bycatch species must be known and there must be clear goals and measures in place to
minimize the impacts on bycatch species (e.g., catch limits, use of proven mi ga on measures, etc.).
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
Hawaiian breeding loca ons for some species of birds, including the black-footed albatross, are protected
under the U.S. Na onal Wildlife Refuge system and by State of Hawaii Seabird Sanctuaries, and there is a 50nau cal-mile Protected Species Zone surrounding the Northwestern Hawaiian Islands, which are breeding
sites for black-footed albatross (BirdLife Interna onal 2014). In addi on, the Hawaiian Islands Humpback
Whale Na onal Marine Sanctuary has been in place since 1992 (NMFS 2012). A Take Reduc on Plan has been
developed for false killer whale, including gear requirements, me-area closures, and improvements to
responses to entangled whales. But this Plan only went into eﬀect in February of 2013 and the success is not
yet known (NOAA 2013) (Care a et al. 2014).
There are several measures in place to reduce seabird interac ons with Hawaii longline vessels. These
measures have been proved eﬀec ve at reducing interac ons by 87% (PIRO 2011). Those vessels ﬁshing
north of 23° N and se ng from the side must a ach weights, set from the port or starboard side, use line
shooters, deploy gear so hooks do not reserve, use a bird
curtain, and follow seabird handling guidelines. If
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vessels set from the stern north of 23° N, they must use weights, thawed and blue-dyed bait, and line
shooters, employ strategic oﬀal discharge, and follow seabird handling guidelines. When ﬁshing south of 23°
N and side or stern se ng, vessels must follow handling guidelines (WPRFMC 2009b). In addi on, shark
ﬁnning is prohibited (WPRFMC 2009b) and there are sea turtle handling guidelines (WPRFMC 2009b). There
are no catch limits in place for shark species covered in this report. Vessels are required to use circle hooks
and mackerel bait to reduce sea turtle interac ons, there is a bycatch limit in the shallow-set ﬁshery of 34
loggerhead and 16 leatherback sea turtles, and there are sea turtle handling requirements (NMFS 2012)
(WPRFMC 2009b) (PIRO 2014). These mi ga on measures have been shown to be eﬀec ve at reducing
interac ons by 83% (Gilman et al. 2007). Mi ga on measures required by the Western and Central Paciﬁc
Fisheries Commission have not shown as much success in reducing bycatch. We have therefore awarded a
“highly eﬀec ve” score to the Hawaii ﬁshery.
Subfactor 3.2.3 – Scien ﬁc Research and Monitoring
Considera ons: Is bycatch in the ﬁshery recorded/documented and is there adequate monitoring of bycatch to
measure ﬁshery’s impact on bycatch species? To achieve a Highly Eﬀec ve ra ng, assessments must be
conducted to determine the impact of the ﬁshery on species of concern, and an adequate bycatch data
collec on program must be in place to ensure bycatch management goals are being met
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Highly Eﬀec ve
The Hawaii-based shallow-set longline ﬁshery has 100% observer coverage (WPRFMC 2009b) (PIROP
2012b). In addi on, there are Biological Opinions for short-tailed albatross, sea turtles, and marine mammals
in this ﬁshery (USFWS 2012a) (NMFS 2012). We have therefore awarded a “highly eﬀec ve” score.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
The Hawaii-based deep-set ﬁshery requires the use of observers but only around 20% of the ﬂeet is currently
covered (WPRFMC 2009b) (PIROP 2012a). This coverage rate is much less than the 100% coverage in the
shallow-set ﬁshery, but higher than that in many other pelagic longline ﬁsheries and higher than the 5%
observer coverage required by the Western and Central Paciﬁc Fisheries Commission (WCPFC 2007b)
(WCPFC 2012). There is also a Biological Opinion for short-tailed albatross in this ﬁshery (USFWS 2012a) but
not for other species. We have awarded a “highly eﬀec ve” score due to the high observer coverage rate in
this ﬁshery.
Subfactor 3.2.4 – Management Record of Following Scien ﬁc Advice
Considera ons: How o en (always, some mes, rarely) do managers of the ﬁshery follow scien ﬁc
recommenda ons/advice (e.g., do they set catch limits at recommended levels)? A Highly Eﬀec ve ra ng is
given if managers nearly always follow scien ﬁc advice.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
The Western Paciﬁc Regional Fishery Management Council has been proac ve and implemented a number of
measures that have eﬀec vely reduced bycatch interac on in longline ﬁsheries (PIRO 2011) (NMFS 2012)
(Walsh et al. 2009).
Subfactor 3.2.5 – Enforcement of Management Regula ons
Considera ons: Is there a monitoring/enforcement system in place to ensure ﬁshermen follow management
regula ons and what is the level of ﬁshermen’s compliance
with regula ons? To achieve a Highly Eﬀec ve
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ra ng, there must be consistent enforcement of regula ons and veriﬁca on of compliance.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Highly Eﬀec ve
See Harvest Strategy sec on 3.1.5 for addi onal details.
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Criterion 4: Impacts on the habitat and ecosystem
This Criterion assesses the impact of the ﬁshery on seaﬂoor habitats, and increases that base score if there
are measures in place to mi gate any impacts. The ﬁshery’s overall impact on the ecosystem and food web
and the use of ecosystem-based ﬁsheries management (EBFM) principles is also evaluated. Ecosystem Based
Fisheries Management aims to consider the interconnec ons among species and all natural and human
stressors on the environment.
The ﬁnal score is the geometric mean of the impact of ﬁshing gear on habitat score (plus the mi ga on of gear
impacts score) and the Ecosystem Based Fishery Management score. The Criterion 2 ra ng is determined as
follows:
Score >3.2=Green or Low Concern
Score >2.2 and ≤3.2=Yellow or Moderate Concern
Score ≤2.2=Red or High Concern
Ra ng cannot be Cri cal for Criterion 4.
Criterion 4 Summary

Region / Method

Gear Type and
Substrate

Mi ga on of Gear
EBFM
Impacts

Score

Hawaii / Eastern Central Paciﬁc /
Longline, shallow-set

4.00: Very Low
Concern

0.00: Not
Applicable

3.00: Moderate
Concern

Green
(3.464)

Hawaii / Eastern Central Paciﬁc /
Longline, deep-set

5.00: None

0.00: Not
Applicable

3.00: Moderate
Concern

Green
(3.873)

Hawaii / Paciﬁc / Troll/Pole

5.00: None

0.00: Not
Applicable

3.00: Moderate
Concern

Green
(3.873)

Hawaii / Western Central Paciﬁc /
Longline, shallow-set

4.00: Very Low
Concern

0.00: Not
Applicable

3.00: Moderate
Concern

Green
(3.464)

Hawaii / Western Central Paciﬁc /
Longline, deep-set

5.00: None

0.00: Not
Applicable

3.00: Moderate
Concern

Green
(3.873)

There are two pelagic longline ﬁsheries in Hawaii, shallow- and deep-set. The shallow-set ﬁshery targets
swordﬁsh and albacore and the deep-set targets primarily bigeye tuna. These types of gears are both
considered surface gears because they ﬁsh at or near the water surface and have limited contact with the ocean
bo om. Therefore, they typically have a minimal impact on bo om habitats, and gear modiﬁca ons to reduce
any impacts are not necessary.
Troll ﬁsheries do not come in contact with the bo om and although bycatch is minimized, sharks will
occasionally be caught in troll ﬁsheries.
Criterion 4 Assessment
SCORING GUIDELINES
Factor 4.1 - Impact of Fishing Gear on the Habitat/Substrate
5 (None) - Fishing gear does not contact the bo om
4 (Very Low) - Ver cal line gear
3 (Low)—Gears that contacts the bo om, but is not dragged along the bo om (e.g. gillnet, bo om
longline, trap) and is not ﬁshed on sensi ve habitats. Bo om seine on resilient mud/sand habitats.
Midwater trawl that is known to contact bo om occasionally

2 (Moderate)—Bo om dragging gears (dredge, trawl) ﬁshed on resilient mud/sand habitats. Gillnet, trap,
or bo om longline ﬁshed on sensi ve boulder or coral reef habitat. Bo om seine except on mud/sand
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1 (High)—Hydraulic clam dredge. Dredge or trawl gear ﬁshed on moderately sensi ve habitats (e.g., cobble
or boulder)
0 (Very High)—Dredge or trawl ﬁshed on biogenic habitat, (e.g., deep-sea corals, eelgrass and maerl)
Note: When mul ple habitat types are commonly encountered, and/or the habitat classiﬁca on is
uncertain, the score will be based on the most sensi ve, plausible habitat type.
Factor 4.2 - Mi ga on of Gear Impacts
+1 (Strong Mi ga on)—Examples include large propor on of habitat protected from ﬁshing (>50%) with
gear, ﬁshing intensity low/limited, gear speciﬁcally modiﬁed to reduce damage to seaﬂoor and
modiﬁca ons shown to be eﬀec ve at reducing damage, or an eﬀec ve combina on of ‘moderate’
mi ga on measures.
+0.5 (Moderate Mi ga on)—20% of habitat protected from ﬁshing with gear or other measures in place to
limit ﬁshing eﬀort, ﬁshing intensity, and spa al footprint of damage caused from ﬁshing.
+0.25 (Low Mi ga on)—A few measures are in place (e.g., vulnerable habitats protected but other habitats
not protected); there are some limits on ﬁshing eﬀort/intensity, but not ac vely being reduced
0 (No Mi ga on)—No eﬀec ve measures are in place to limit gear impacts on habitats
Factor 4.3 - Ecosystem-Based Fisheries Management
5 (Very Low Concern)—Substan al eﬀorts have been made to protect species’ ecological roles and ensure
ﬁshing prac ces do not have nega ve ecological eﬀects (e.g., large propor on of ﬁshery area is protected
with marine reserves, and abundance is maintained at suﬃcient levels to provide food to predators)
4 (Low Concern)—Studies are underway to assess the ecological role of species and measures are in place
to protect the ecological role of any species that plays an excep onally large role in the ecosystem.
Measures are in place to minimize poten ally nega ve ecological eﬀect if hatchery supplementa on or ﬁsh
aggrega ng devices (FADs) are used.
3 (Moderate Concern)—Fishery does not catch species that play an excep onally large role in the
ecosystem, or if it does, studies are underway to determine how to protect the ecological role of these
species, OR nega ve ecological eﬀects from hatchery supplementa on or FADs are possible and
management is not place to mi gate these impacts
2 (High Concern)—Fishery catches species that play an excep onally large role in the ecosystem and no
eﬀorts are being made to incorporate their ecological role into management.
1 (Very High Concern)—Use of hatchery supplementa on or ﬁsh aggrega ng devices (FADs) in the ﬁshery
is having serious nega ve ecological or gene c consequences, OR ﬁshery has resulted in trophic cascades
or other detrimental impacts to the food web.
Factor 4.1 - Impact of Fishing Gear on the Habitat/Substrate
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Very Low Concern
Although pelagic longlines are surface ﬁsheries, contact with the seabed can occur in shallow-set ﬁsheries,
such as the Hawaiian shallow-set ﬁshery (Passﬁeld and Gilman 2010) (Gilman et al. 2012). But these eﬀects
are s ll considered to be a low risk to bo om habitats (Seafood Watch 2013).
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
None
Deep-set pelagic longlines do not come in contact with bo om habitat.
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HAWAII / PACIFIC, TROLL/POLE
None
Troll ﬁshing gear does not impact the sea ﬂoor substrate.
Factor 4.2 - Mi ga on of Gear Impacts
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
Not Applicable
Although shallow-set pelagic longlines can come into contact with bo om habitats, the impact is minimal, so
no mi ga on methods are needed.
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Not Applicable

HAWAII / PACIFIC, TROLL/POLE
Not Applicable
Factor 4.3 - Ecosystem-Based Fisheries Management
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / EASTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, SHALLOW-SET
HAWAII / WESTERN CENTRAL PACIFIC, LONGLINE, DEEP-SET
Moderate Concern
The species caught in the Hawaii longline ﬁsheries are managed under a Fishery Ecosystem Plan that aims to
address ﬁshery eﬀects on other species, habitats, and the ecosystem as a whole (WPRFMC 2009b). This plan
is a ﬁrst step in Hawaii moving toward an Ecosystem-Based Management Approach. The plan aims to
consider the interconnec ons of species and to examine all impacts to the ecosystem. There are some areas in
Hawaii waters that are protected or restricted to ﬁshing (HDAR 2014). We have awarded a “moderate”
concern score because suﬃcient ecosystem based policies are not yet in place but managers have made
eﬀorts toward an ecosystem system-based management approach.
HAWAII / PACIFIC, TROLL/POLE
Moderate Concern
Mahi mahi and wahoo are both considered mid trophic-level species (Polovina et al. 2009). Removal of any
component of a biological community can have cascading eﬀects on a host of other species (Crowder et al.
2008). Meso-predators like mahi mahi and wahoo undoubtedly play an important ecological role (e.g.,
(Crooks and Soulé 1999) (Estes et al. 1998)). But this report focuses on the eﬀects of commercial ﬁsheries on
organisms considered to be of excep onal importance to ecosystem func on and food web structure; for
example, those species whose eﬀects on ecological processes are greater than would be predicted by their
biomass alone, including top predators, ecosystem engineers, and important primary producers (e.g., (Sergio
et al. 2008) (Mumby et al. 2008)).
Several shark species are occasionally captured in the Hawaiian troll ﬁshery, but do not make up a signiﬁcant
propor on of the catch. Furthermore, sharks are not generally retained (NMFS 2008) (pers. comm., P. Dalzell
2014); troll gear is highly selec ve, with ﬁshers able to release undesirable species quickly, thus minimizing
capture mortality. But there are no eﬀorts underway to70assess the impacts of troll gears on the Hawaiian

pelagic ecosystems. Thus, we rate this as a “moderate” concern.

71

Acknowledgements
Scien ﬁc review does not cons tute an endorsement of the Seafood Watch® program, or its seafood
recommenda ons, on the part of the reviewing scien sts. Seafood Watch® is solely responsible for the
conclusions reached in this report.
Seafood Watch would like to thank and one anonymous reviewer for graciously reviewing this report for
scien ﬁc accuracy.

72

References
Abreu-Grobois, A & Plotkin, P. (IUCN SSC Marine Turtle Specialist Group) 2008. Lepidochelys olivacea. In:
IUCN 2012. IUCN Red List of Threatened Species. Version 2012.2.
Associa on of the Hawaiian Civic Clubs (AWCC). 2012. Pe on to classify the Hawaiian Green Turtle
Popula on as a discrete popula on segment and delist the DPS under the Endangered Species Act. Associa on
of Hawaiian Civic Clubs, 28 p.
Arata, J.A. and M.B. Naughton, 2009. Status assessment of Laysan and black-footed albatrosses, North Paciﬁc
Ocean, 1923-2005. Scien ﬁc Inves ga ons Report 2009-5131. US Department of Interior, US Geological
Survey. Available at: h p://pubs.usgs.gov/sir/2009/5131/pdf/sir20095131.pdf
BirdLife Interna onal. 2012c. Phoebetria palpebrata. In: IUCN Red List of Threatened Species. Version 2012.2
BirdLife Interna onal 2012b. Phoebastria immutabilis. In: IUCN 2013. IUCN Red List of Threatened Species.
Version 2013.1.
BirdLife Interna onal 2014. Phoebastria nigripes. The IUCN Red List of Threatened Species. Version 2014.2.
Brodziak, J. and Ishimura, G. 2010. Stock assessment of North Paciﬁc swordﬁsh (Xiphias gladius) in 2009.
Paciﬁc Islands Fisheries Science Center Administra ve Report H-10-01. 43 p.
Cailliet, G.M., Cavanagh, R.D., Kulka, D.W., Stevens, J.D., Soldo, A., Clo, S., Macias, D., Baum, J., Kohin, S.,
Duarte, A., Holtzhausen, J.A., Acuña, E., Amorim, A. & Domingo, A. 2009. Isurus oxyrinchus. In: IUCN 2012.
IUCN Red List of Threatened Species. Version 2012.2
Care a et al. 2014. U.S. Paciﬁc Marine Mammal Stock Assessments, 2013. NOAA Technical Memorandum,
NOAA-TM-NMFS-SWFSC-532.
Chang J.H. and Liu, K.M. 2009. Stock assessment of the shor in mako (Isurus oxyrinchus) in the Northwest
Paciﬁc Ocean using per recruit and virtual popula on analyses. Fisheries Research 98:92-101.
CIE. 2014. Paciﬁc blue marlin stock assessment. CIE Peer Review.
Clarke, S. 2011. A status snapshot of key shark species in the Western and Central Paciﬁc and poten al
management op ons. Scien ﬁc Commi ee Seventh Regular Session, 9-17 August 2011, Pohnpei, Federated
States of Micronesia. WCPFC-SC7-EB-WP-04. 37 p.
Clarke, S., Sato, M., Small, C., Sullivan, B., Inoue, Y. and Ochi, D. 2014. Bycatch in longline ﬁsheries for tuna and
tuna-like species: a global review of status and mi ga on measures. WCPFC-SC10-2014/EB-IP-04.
Colle e, B., Acero, A., Canales Ramirez, C., Carpenter, K.E., Di Natale, A., Fox, W., Miyabe, N., Montano Cruz,
R., Nelson, R., Schaefer, K., Serra, R., Sun, C., Uozumi, Y. & Yanez, E. 2011a. Is ompax indica. In: IUCN 2012.
IUCN Red List of Threatened Species. Version 2012.2.
Colle e, B., Acero, A., Amorim, A.F., Boustany, A., Canales Ramirez, C., Cardenas, G., Carpenter, K.E., de
Oliveira Leite Jr., N., Di Natale, A., Die, D., Fox, W., Fredou, F.L., Graves, J., Guzman-Mora, A., Viera Hazin, F.H.,
Hinton, M., Juan Jorda, M., Kada, O., Minte Vera, C., Miyabe, N., Montano Cruz, R., Nelson, R., Oxenford, H.,
Restrepo, V., Salas, E., Schaefer, K., Schratwieser, J., Serra, R., Sun, C., Teixeira Lessa, R.P., Pires Ferreira
Travassos, P.E., Uozumi, Y. & Yanez, E. 2011. Acanthocybium solandri. The IUCN Red List of Threatened
Species. Version 2015.1
Colle e, B., Acero, A., Amorim, A.F., Boustany, A., Canales Ramirez, C.,et al. 2011b. Makaira nigricans. In:
IUCN 2012. IUCN Red List of Threatened Species. Version 2012.2.
Colle e, B., Acero, A., Amorim, A.F., Boustany, A., Canales Ramirez, C., Cardenas, G., Carpenter, K.E., de
Oliveira Leite Jr., N., Di Natale, A., Fox, W., Fredou, F.L., Graves, J., Viera Hazin, F.H., Juan Jorda, M., Minte
Vera, C., Miyabe, N., Montano Cruz, R., Nelson, R., Oxenford, H., Schaefer, K., Serra, R., Sun, C., Teixeira Lessa,
R.P., Pires Ferreira Travassos, P.E., Uozumi, Y. & Yanez, E. 2011e. Coryphaena hippurus. The IUCN Red List of
Threatened Species 2011: e.T154712A4614989
Colle e, B., Acero, A., Canales Ramirez, C., Carpenter, K.E., Di Natale, A., Fox, W., Miyabe, N., Montano Cruz,
R., Nelson, R., Schaefer, K., Serra, R., Sun, C., Uozumi, Y. & Yanez, E. 2011d. Tetrapturus angus rostris. The
IUCN Red List of Threatened Species 2011: e.T170315A6744759.
Conant, T.A., P.H. Du on, T. Eguchi, S.P. Epperly, C.C. Fahy, M.H. Godfrey, S.L. MacPherson, E.E. Possardt, B.A.
Schroeder, J.A. Seminoﬀ, M.L. Snover, C.M. Upite, and B.E. Witherington. 2009. Loggerhead sea turtle (Care a
care a) 2009 status review under the U.S. Endangered Species Act. Report of the Loggerhead Biological Review
Team to the Na onal Marine Fisheries Service. Available at:
h p://www.nmfs.noaa.gov/pr/pdfs/statusreviews/loggerheadturtle2009.pdf
73

Cousins, K. and Cooper, J. 2000. The popula on biology of the black-footed albatross in rela on to mortality
caused by longline ﬁshing. Western Paciﬁc Regional Fishery Management Council.
Crooks, K.R. and M.E. Soulé. 1999. Mesopredator release and avifaunal ex nc ons ina gragmented system.
Nature 400:563-566.
Crowder L.B., E.L. Hazen, N. Avissar, R. Bjorkland, C. Latanich, and M.B. Ogburn. 2008. The impacts of ﬁsheries
on marine ecosystems and the transi on to ecosystem based management. Annual Review of Ecology,
Evolu on and Systema cs. 39: 259-278.
Harley, S., Davies, N. and Hampton, J. 2014. Stock assessment of bigeye tuna in the Western and Central
Paciﬁc Ocean. WCPFC-SC10-2014/SA-WP-01
Davies, N., Harley, S., Hampton, J. and McKechnie, S. 2014b. Stock assessment of yellowﬁn tuna in the
Western and Central paciﬁc Ocean. WCPFC-SC10-2014/SA-WP-04.
Du on, P.H., Hi peuw, C., Zein, M., Benson, S.R., Petro, G., Pita, J. et al. 2007. Status and gene c structure of
nes ng popula ons of leatherback turtles (Dermochelys coriacea) in the western Paciﬁc. Chelonian
Conserva on and Bioloyg 6:47-53.
Du on, P., Balazs, G. H., LeRoux, R. A., Murakawa, S. K. K., Zarate, P., & Mar nez, L. S. 2008. Composi on of
Hawaiian green turtle foraging aggrega ons: mtDNA evidence for a dis nct regional popula on. Endangered
Species Research 5:37-44.
Estes J.A., M.T. Tinker, T.M. Williams, and D.F. Doak. 1988. Killer whale preda on on sea o ers linking oceanic
and nearshore ecosystems. Science 282: 473- 476.
Food and Agriculture Organisa on (FAO). 2012. Fishstat J database. Food and Agriculture Organisa on, Rome,
Itsly. Accessed April, 2013.
Forney, K.A. 2009. Serious injury determina ons for cetaceans caught in Hawaii longline ﬁsheries during 19942008. Dra document PSRG-2009-09 presented to the Paciﬁc Scien ﬁc Review Group, November 3-5, 2009,
Del Mar, Ca.
Federal Register (FR). 2013. List of ﬁsheries for 2013. 78 FR 23708: 23708-23732
Froese, R. and Kesner-Reyes, K. 2002. Impact of ﬁshing on the abundance of marine species. ICES CM
2002/L:12. Available at: h p://info.ices.dk/products/CMdocs/2002/L/L1202.pdf
Froese, R. and D. Pauly. Editors. 2015. FishBase. World Wide Web electronic publica on. www.ﬁshbase.org,
version
Gilman, E., Kobayashi, D., Swenarton, T., Brothers, N., Dalzell, P. and Kinan, I. 2007. Reducing sea turtles
interac ons in the Hawaii-based longline swordﬁsh ﬁshery. Biological Conserva on 139:19-28.
Gilman, E., Chaloupka, M., Read, A., Dalzell, P., Holetschek, J., Cur ce, C. 2012. Hawaii longline tuna ﬁshery
temporal trends in standardized catch rates and length distribu ons and eﬀects on pelagic and seamount
ecosystems. Aqua c Conserva on: Marine and Freshwater Ecosystems 22: 446-488.
Gilman, E., Pasﬁeld, K. and Nakamura, K. 2013. Performance of regional ﬁsheries management organiza ons:
ecosystem-based governance of bycatch and discards. Fish and Fisheries DOI:10.1111/faf.12021
Haight WR and P. Dalzell. 2000. Catch and management of sharks in pelagic ﬁsheries in Hawaii and the
Western Paciﬁc region. Western Paciﬁc Regional Fishery Management Council. 17 pp.
Harley, S., N. Davies, J. Hampton, S. McKechnie. 2014. Stock Assessment of Bigeye Tuna in the Western and
Central Paciﬁc Ocean. WCPFC-SC10-2014/SA-WP-01. Oceanic Fisheries Programme Secretariat of the Paciﬁc
Community, Noumea, New Caledonia. 115 pp.
HDAR. 2016. Commercial Fishing Reports — History and Importance. State of Hawaii Division of Aqua c
Resources. h p://dlnr.hawaii.gov/dar/ﬁshing/commercial-ﬁshing/.
Hinton, M.G. and Maunder M.N.. 2009. Status and trends of striped marlin in the northeast Paciﬁc Ocean in
2009. Inter-American Tropical Tuna Commission
Hyde, J. R., Underkoﬄer, K. E. and Sundberg, M. A. (2014), DNA barcoding provides support for a cryp c
species complex within the globally distributed and ﬁshery important opah (Lampris gu atus). Molecular
Ecology Resources, 14: 1239–1247. doi: 10.1111/1755-0998.12268
Inter-American Tropical Tuna Commission (IATTC). 2013. Preliminary results from mahimahi (dorado)
collabora ve research with IATTC member countries. 4th Mee ng of the IATTC Scien ﬁc Advisory Mee ng, 29
April - 3 May, 2013, La Jolla, CA.
74

IATTC. 2014. Tunas and billﬁshes in the eastern Paciﬁc Ocean in 2013. Fishery status report No. 12. InterAmerican Tropical Tuna Commission.
IATTC. 2015a. Status of bigeye tuna in the eastern Paciﬁc Ocean in 2014 and outlook for the future. Document
SAC-06-05.
IATTC. 2015b. Status of yellowﬁn tuna in the eastern Paciﬁc Ocean in 2014 and outlook for the future.
Document SAC-06-06.
IATTC. 2015c. Status of skipjack tuna in the eastern Paciﬁc Ocean in 2014. Document SAC-06-07.
IATTC. 2015. The ﬁshery for tunas and billﬁshes in the eastern Paciﬁc Ocean in 2014. Document SAC-06-03.
ISC. 2013. Stock assessment of blue marlin in the Paciﬁc Ocean in 2013. WCPFC-SC9-2013/SA-WP-09.
Scien ﬁc Commi ee Ninth Regular Session, 6-14 August 2013, Pohnpei, Federated States of Micronesia.
ISC. 2014b. Stock assessment and future projec ons of blue shark in the north Paciﬁc Ocean; report of the
shark working group. Interna onal Scien ﬁc Commi ee for Tuna Shark Working Group.
ISCBWG. 2014. North Paciﬁc swordﬁsh (Xiphias gladius) stock assessment in 2014. Report of the billﬁsh
working group. Interna onal Scien ﬁc Commi ee for tuna and tuna-like species in the North Paciﬁc Ocean.
ISC. 2015. Indicator-based analysis of the status of shor in mako sharks in the north Paciﬁc Ocean WCPFCSC11-2015/SA-WP-08.
ISC. 2015b. Stock assessment update for striped marlin (Kajikia audax) in the western and central North Paciﬁc
Ocean through 2013. ISC Billﬁsh Working Group.
Interna onal Seafood Sustainability Founda on (ISSF). 2013a. ISSF stock assessment workshop: control rules
and reference points for tuna RFMOs. ISSF Technical Report 2013-03. Interna onal Seafood Sustainability
Founda on, Washington, DC. 34 p.
Interna onal Seafood Sustainability Founda on (ISSF). 2013b. ISSF stock status ra ngs 2013 status of the
world ﬁsheries for tuna. ISSF Technical Report 2013-4, April 2013
Lawson, T. 2001. Observer data held by the Oceanic Fisheries Programme covering tuna ﬁshery bycatches in
the western and central Paciﬁc Ocean. 14th Mee ng of the the Standing Commi ee on Tuna and Billﬁsh, 9-16
August 2001, Numea, New Caledonia. SWG-9. 42 p.
Lawson, T. 2011. Purse-seine length frequencies corrected for selec vity bias in grab samples collected by
observers. Scien ﬁc Commi ee Seventh Regular Session, 9-17 August, 2011, Pohnpei, Federated States of
Micronesia. WCPFC-SC7-2011/ST-IP-02. 8 p.
Marine Turtle Specialist Group 1996. Care a care a. In: IUCN 2012. IUCN Red List of Threatened Species.
Version 2012.2.
Mar nez, A.L. 2000. Dermochelys coriacea. In: IUCN 2012. IUCN Red List of Threatened Species. Version
2012.2.
Miyashita, T. 1993. Abundance of dolphin stocks in the western North Paciﬁc taken by the Japanese drive
ﬁshery. Reports of the Interna onal Whaling Commission 43: 417-437.
Mumby P.J., K. Broad, D.R. Brumbaugh, C.P. Dahlgren, A.R. Harbone, A. Has ngs, K.E. Holmes, C.V. Kappel, F.
Micheli, and J.N. Sanchirico. 2008. Coral Reef Habitats as Surrogates of Species, Ecological Func ons, and
Ecosystem Services Conserva on Biology 22: 941-951.
Naughton, M. B, M. D. Romano, T. S. Zimmerman. 2007. A Conserva on Ac on Plan for Black-footed Albatross
(Phoebastria nigripes) and Laysan Albatross (P. immutabilis), Ver. 1.0.
NMFS. 2005. Biological Opinion for the Con nued Authoriza on of the Hawaii-based Pelagic, Deep-set, Tuna
Longline Fishery based on the Fishery Management Plan for Pelagic Fisheries of the Western Paciﬁc Region.
NMFS. 2010. Annual Landings. Fisheries Sta s cs Division.
h p://www.st.nmfs.noaa.gov/st1/commercial/landings/annual_landings.html.
NMFS. 2011. Annual commercial landings by gear type. Fisheries Sta s cs Divison.
h p://www.st.nmfs.noaa.gov/st1/commercial/landings/gear_landings.htm
Na onal Marine Fisheries Service (NMFS). 2012. Endangered Species Act - Sec on 7 Consulta on Biological
Opinion. Na onal Marine Fisheries Service, Paciﬁc Islands Region, Protected Resources Division. 162 pg.
NMFS. 2012. Na onal Observer Program. h p://www.st.nmfs.noaa.gov/st4/nop/#. Accessed: 22 September
2012.
75

Na onal Marine Fisheries Service. 2013. U.S. Na onal Bycatch Report ﬁrst edi on update 1. (Eds. L.R. Benaka,
C. Rilling, E.E. Seney, and H. Winarsoo). US Department of Commercie, 57 p.
Na onal Marine Fisheries Service (NMFS). 2014. Us Foreign trade. NOAA Oﬃce of Science and Technology.
NMFS. 2015. Na onal Marine Fisheries Service - 2nd Quarter 2015 Update. Na onal Marine Fisheries Service.
Na onal Marine Fisheries Service (NMFS). 2009. Our living oceans. Report on the status of U.S. living marine
resources, 6th edi on. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-F/SPO-80, pp.369.
NMFS and USFWS. 2014. Olive Ridley Sea Turtle (Lepidochelys olivacea) 5-Year Review: Summary and
Evalua on. Na onal Marine Fisheries Service and US Fish and Wildlife Service.
NOAA. 2010. Annual Report on Seabird Interac ons and Mi ga on Eﬀorts in the Hawaii Longline Fisheries for
2009. Summary of seabird interac ons and nominal rates in the Hawaii longline shallow-set swordﬁsh ﬁshery,
2004-2010.
Na onal Oceanic and Atmospheric Administra on (NOAA). US Paciﬁc marine mammal stock
assessments:2012. NOAA Technical Memorandum NMFS. NOAA-TM-NMFS0SWFSC-504
Passﬁeld, K., Gilman, E. (2010) Eﬀects of Pelagic Longline Fishing on Seamount Ecosystems based on
Interviews with Paciﬁc Island Fishers. Technical Report produced under the Global Environment Facility
Oceanic Fisheries Management Project. Interna onal Union for the Conserva on of Nature, Gland,
Switzerland.
Paxton, J.R. 2010. Alepisaurus ferox. In: IUCN 2012. IUCN Red List of Threatened Species. Version 2012.2.
Analysis of Hawaii Longline Catch Data Shows Changes at Top of the Subtropical Gyre Ecosystem. Quarterly
Research Bulle n. October, 2008.
PIFSC. 2010. Hawaii longline data. Provided by the Paciﬁc Islands Fisheries Science Center.
PIFSC. 2014. Hawaii longline ﬁshery logbook sta s cs quarterly summary charts (through June 2013). NOAA
Fisheries, Paciﬁc Islands Fisheries Science Center. Available at:
h p://www.pifsc.noaa.gov/fmb/reports/hlreports/qreport_items.php?yr=2013&qtr=2&type=ﬁg&num=21
PIFSC. 2014b. Interna onal team launches research on pelagic sharks in the North Paciﬁc Ocean. NOAA Paciﬁc
Islands Fisheries Science Center Quarterly Research Bulle n, June 2011.
PIFSC. 2015. Hawaii 2013 annual reported landings (pounds) table. Paciﬁc Islands Fisheries Science Center.
Paciﬁc Islands Regional Oﬃce (PIRO). 2011. 2011 Annual Report: Seabird interac ons and mi ga on eﬀorts in
Hawaiian longline ﬁsheries. NOAA Fisheries Paciﬁc Islands Regional Oﬃce. 20 p.
PIRO. 2014. Sea turtle interac ons in the Hawaii-based shallow-set longline ﬁshery. NOAA Fisheries Paciﬁc
Islands Regional Oﬃce. Available at: h p://www.fpir.noaa.gov/SFD/SFD_turtleint.html
PIRO. 2015. Amendment 7 Fishery Ecosystem Plan for Pelagic Fisheries of the Western Paciﬁc Region. Paciﬁc
Islands Regional Oﬃce.
Paciﬁc Islands Regional Observer Program (PIROP). 2010a. Shallow set annual status report, January 1, 2010December 31, 2010. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, February 9, 2011. 1 p.
Paciﬁc Islands Regional Observer Program (PIROP). 2010b. Deep set annual status report, January 1, 2010December 31, 2010. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, July 27, 2011. 1 p.
Paciﬁc Islands Regional Observer Program (PIROP). 2011a. Deep set annual status report, January 1, 2011December 31, 2011. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, July 23, 2012. 1 p.
Paciﬁc Islands Regional Observer Program (PIROP). 2011b. Shallow set annual status report January 1, 2011December 31, 2011. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, January 11, 2012. 1 p.
Paciﬁc Islands Regional Observer Program (PIROP). 2012a. Deep set annual status report, January 1, 2012 December 31, 2012. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, January 29, 2013. 1 p.
Paciﬁc Islands Regional Observer Program (PIROP). 2012b. Shallow set annual status report, January 1, 2012 December 31, 2012. Paciﬁc Islands Regional Oﬃce, Na onal Marine Fisheries Service, January 29, 2013. 1 p.
PIROP. 2015. Deep set annual status report, January 1, 2013-December 31, 2013. Paciﬁc Islands Regional
Observer Program. February 2014.
Polovina J.J., M. Abecassis, E.A. Howell, and P. Woodworth. 2009. Increases in the rela ve abundance of midtrophic level ﬁshes concurrent with declines in apex predators in the subtropical North Paciﬁc , 1996 – 2006.
Fishery Bulle n 107: 523-531.
76

Rice, J. and Harley, S. 2012a. Stock assessment of silky sharks in the western and central Paciﬁc Ocean.
Scien ﬁc Commi ee Eighth Regular Session, 7-15 August 2012, Busan, Republic of Korea. WCPFC-SC82012/SA-WP-07 Rev 1. 53 pg.
Rice, J. and Harley, S. 2012b. Stock assessment of oceanic whitetop sharks in the western and central Paciﬁc
Ocean. Scien ﬁc Commi ee Eighth Regular Session, 7-15 August 2012. WCPFC-SC8-2012/SA-WP-06 Rev 1. 53
pg.
Rice, J., Harley, S., Davies, N. and Hampton, J. 2014. Stock assessment of skipjack tuna in the western and
central Paciﬁc Ocean. Scien ﬁc Commi ee Ninth Regular Session, Majuro, Republic of the Marshall Islands.
WCPFC-SC10-2014/SA-WP-05.
Seafood Watch. 2013. Seafood Watch criteria for ﬁsheries. Monterey Bay Aquarium Seafood Watch Version
January 18, 2013. 82 p.
Seminoﬀ, J.A. (Southwest Fisheries Science Center, U.S.) 2004. Chelonia mydas. In: IUCN 2012. IUCN Red List
of Threatened Species. Version 2012.2.
Sergio F., Caro T., Brown D., Clucas B., Hunter J., Ketchum J., McHugh K. and F. Hiraldo. 2008. Top Predators as
Conserva on Tools: Ecological Ra onale, Assump ons, and Ef?cacy. Annual Review of Ecology, Evolu on and
Systema cs 39:1-19.
SPC-OFP. 2010. Non-target species interac ons with the tuna ﬁsheries of the Western and Central Paciﬁc
Ocean. Scien ﬁc Commi ee Sixth Regular Session, 10-19 August, 2010, Nuku'alofa, Tonga. 59 p.
SPC-OFP. 2012. Es mates of annual catches in the WCPFC sta s cal area. Scien ﬁc Commi ee Eighth Regular
Session, 7-15 August 2012, Busan, Republic of Korea. WCPFC-SC8-2012/ST IP-1.
Spo la, J.R., Dunham, A.E., Leslie, A.J., Steyermark, A.C., Plotkin, P.T. and Paladino, F.V. 1996. Worldwide
popula on decline of Dermochelys coriacea: are leatherback turtles going ex nct? Chelonian Conserva on and
Biology 2:209-222
Tapilatu, R.F., Du on, P.H., Tiwari, M., Wibbels, T., Ferdinandus, H.V., Iwanggin, W.G. and Nugroho, B.H. 2013.
Long-term decline of the western Paciﬁc leatherback, Dermochelys coriacea: a globally important sea turtle
popula on. Ecosphere 4:25.h p://dx.doi.org/10.1890/ES12-00348.1
Taylor, B.L., Baird, R., Barlow, J., Dawson, S.M., Ford, J.K.B., Mead, J.G., Notarbartolo di Sciara, G., Wade, P. &
Pitman, R.L. 2012. Grampus griseus. In: IUCN 2012. IUCN Red List of Threatened Species. Version 2012.2.
test google link
US Fish and Wildlife Service (USFWS). 2012a. Biological opinion of the US Fish and Wildlife Service for the
opera on of Hawaii-based pelagic longline ﬁsheries, shallow set and deep set, Hawaii. 2011-F-0436, January 6,
2012.
USFWS. 2012. Final Environmental Assessment for the Issuance of an MBTA Permit to the Na onal Marine
Fisheries Service Authorizing Take of Seabirds in the Hawaii-based Shallow-set Longline Fishery.
USFWS. 2012c. Dra environmental assessment issuance of an MBTA permit to the Na onal Marine Fisheries
Service authorizing incidental take of seabirds in the Hawaii-based shallow-set longline ﬁshery. US Fish and
Wildlife Service, Paciﬁc Region.
Van Houtan, K.S. 2011. Assessing the impact of ﬁshery ac ons to marine turtle popula ons in the North Paciﬁc
using classical and climate-based models, Internal Report IR-II-024. NOAA Fisheries, Paciﬁc Islands Science
Center. 25 p.
Wallace, B.P., Tiwari, M. & Girondot, M. 2013. Dermochelys coriacea. The IUCN Red List of Threatened
Species. Version 2014.2
Walsh, W.A. and Clarke, S.C. 2011. Analyses of catch data for oceanic white p and silky sharks reported by
ﬁshery observers in the Hawaii-based longline ﬁshery in 1995-2010. Scien ﬁc Commi ee Seventh Regular
Session, 9-17 August 2011, Pohnpei, Federated States of Micronesia. WCPFC-SC7-2011/EB-WP-03. 65 p.
Walsh, W.A., Bigelow, K.A. and Sender, K.L. 2009. Decreases in shark catches and mortality in the Hawaii-based
longline ﬁshery as documented by ﬁshery observers. Marine and Coastal Fisheries: Dynamics, Management
and Ecosystem Science 1:270-282.
Western and Central Paciﬁc Fisheries Commission (WCPFC). 200. Conserva on and management measure for
the -regional observer programme. Conserva on and Management Measure 200. Fourth Regular Session,
Tumon, Guam, USA, 2-7 December 20007.
Western and Central Paciﬁc Fisheries Commission (WCPFC). 2012. Conserva on and management measure for
77

implemen ng the regional observer programme by vessels ﬁshing for fresh ﬁsh north of 20N. Conserva on and
Management Measure 2012-03. Commission Ninth Regular Session, Manila, Philippines, 2-6 December 2012.
WCPFMC. 2012b. Western and Central Paciﬁc Fisheries Commission Tuna Fishery Yearbook. Oceanic Fisheries
Programme. Secretariat of the Paciﬁc Community. Noumea, New Calcedonia. 151pp.
WCPFC. 2013e Commission for the Conserva on and Management of highly migratory ﬁsh stocks in the
Western and Central Paciﬁc Ocean Summary Report. Scien ﬁc Commi ee Ninth Regular Session, 6-14 August,
2013, Federated States of Micronesia.
Western and Central Paciﬁc Fisheries Commission (WCPFC). 2014. Informa on paper: Data summaries in
support of discussions on the CMM on tropical tunas (CMM 2013-01). WCPFC11-2014-IP02 Rev. 3. 25
November 2014.
WCPFC. 2014b. Scien ﬁc Commi ee Tenth Regular Session. Western and Central Paciﬁc Fisheries Commission,
Majuro, Republic of the Marshall Islands, 6-14 August 2014.
Williams, P. and Terewasi, P. 2014. Overview of tuna ﬁsheries in the western and central Paciﬁc Ocean,
including economic considera ons 2013. WCPFC-SC10-2014/GN WP-1
Western Paciﬁc Regional Fishery Management Council (WPRFMc). 2008. Fishery ecosystem plan for Paciﬁc
pelagic ﬁsheries of the western Paciﬁc region. Western Paciﬁc Regional Fishery Management Council, Honolulu,
HI. 270 p.
Western Paciﬁc Regional Fishery Management Council (WPRFMC). 2009b. Fishery ecosystem plan for Paciﬁc
pelagic ﬁsheries of the western Paciﬁc region. Western Paciﬁc Regional Fishery Management Council, Honolulu,
HI.
Western Paciﬁc Regional Fishery Management Council {WPRFMC). 2009c. 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 ini al regulatory ﬂexibility act analysis.
Western Paciﬁc Regional Management Council, Honolulu, HI.
Western Paciﬁc Regional Fishery Management Council (WPFMC), 2009a. Management Modiﬁca ons for the
Hawaii-based Shallow-set Longline Swordﬁsh Fishery: Proposal to Remove Eﬀort Limit, Eliminate Set
Cer ﬁcate Program, and Implement New Sea Turtle Interac on Caps. Amendment 18 to the Fishery
Management Plan for Pelagic Fisheries of the Western Paciﬁc Region Including a Final Supplemental
Environmental Impact Statement. March 10, 2009.
Western Paciﬁc Regional Fishery Management Council (WPRFMC). 2013b. Pelagic ﬁsheries of the western
Paciﬁc region 2011 annual report. Western Paciﬁc Regional Fishery Management Council, Honolulu, HI. 325 p.
Western Paciﬁc Regional Fishery Management Council (WPRFMC). 2013a. Pelagic Fisheries of the Western
Paciﬁc, Region Fishery Ecosystem Plan, 2011 Annual Report. 354pp.
WPRFMC. 2014. Pelagic ﬁsheries of the western Paciﬁc region 2012 annual report. Western Paciﬁc Regional
Fishery Management Council.
Yagi, N. 2002. Dra country note on ﬁsheries management systems-Japan. OECD, Paris France. 10 p.
Zischke MT. 2012. A review of the biology, stock structure, ﬁsheries and status of wahoo (Acanthocybim
solandri), with reference to the Paciﬁc Ocean. Fisheries Research 119-120: 13-22.
Zug, G.R. and Parham, J.F. 1996. Age and growth in leatherback turtles, Dermochelys coriacea (Testudines:
Dermochelyidae): A skeletochronological analysis. Chelonian Conserva on and Biology 2(2): 244-249.

78

Appendix A: Extra By Catch Species
Swordﬁsh

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Medium
FishBase assigned a high to very high vulnerability of 72 out of 100 (Froese and Pauly 2015). But the life
history characteris cs of swordﬁsh indicate a lower vulnerability to ﬁshing. For example, swordﬁsh reaches
sexual maturity at around 180 cm in size and around 5 years of age, reaches a maximum length of 455 cm,
and lives more than 10 years. Swordﬁsh is a broadcast spawner and top predator (Froese and Pauly 2015).
These life history characteris cs score as moderate vulnerability (1.83) according to the Seafood Watch PSA
table.
Ra onale:
Life history trait
Average age at maturity
Average size at maturity
Average maximum age
Average maximum size
Reproduc ve strategy
Trophic level

Paramater
<5 years
40-200 cm
>25 years
>300 cm
Broadcast spawner
>3.25

Score
3
2
1
1
3
1

Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
Very Low Concern
In 2014, an assessment for swordﬁsh in the North Paciﬁc was conducted. This assessment considered two
popula ons: one in the Western and Central Paciﬁc (WCPO) and one in the Eastern Paciﬁc Ocean (EPO).
According to this model, the exploitable biomass for the popula on in the WCPO ﬂuctuated at or above the
level needed to produce the maximum sustainable yield (BM SY ) for most of the me series (1951–2012), and
there is a low probability (14%) of the biomass being below BM SY in 2012 (ISCBWG 2014). We have therefore
awarded a “very low” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Very Low Concern
An assessment conducted on North Paciﬁc swordﬁsh (north of 10° N and west of 140° W) indicates that the
popula on is stable and biomass is over 50% above unexploited levels (IATTC 2014). Therefore, swordﬁsh in
this region is not overﬁshed and we have awarded a “very low” concern score.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
Very Low Concern
In 2014, an assessment for swordﬁsh in the North Paciﬁc was conducted. Exploita on rates in this region
peaked in the 1960s and have declined since. The current ﬁshing mortality rate (H 2010–2012 ) is 15%, which is
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lower than the level necessary to produce the maximum sustainable yield (H M SY = 25%). It is very unlikely
(<1%) that ﬁshing mortality rates (H) are unsustainable, so overﬁshing is not occurring (ISC 2014). We have
therefore awarded a “very low” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Very Low Concern
A recent assessment of swordﬁsh in the North Paciﬁc region indicated that current ﬁshing mortality levels are
sustainable and unlikely to reduce the spawning biomass to unsustainable levels (IATTC 2014). We have
therefore awarded a “very low” concern score.
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
20-40%
Discard rates in the Hawaiian longline ﬁsheries vary by species. For example, in 2013, 8.5% of tunas were
discarded, with 50% of blueﬁn being released but only 5.7% of yellowﬁn being released. Discard rates for
billﬁsh ranged from 1% for blue marlin to 50% for other billﬁsh. The overall discard rate for billﬁsh was 8.7%.
Discard rates for “other ﬁsh species” such as wahoo (7.5%) and mahi mahi (4.9%) were low but were high for
pomfret (25.6%). Discard rates were much higher for sharks (97.6%). The overall discard rate for this ﬁshery in
2012 was 28.7% (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) of the Hawaii
shallow-set ﬁshery was 0.19 in 2010, according to the U.S. na onal bycatch report (previously it was 0.24 in
2005) (NMFS 2013). We have awarded a score of 20%–40% based on these ra os.
Laysan albatross

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High
Seabirds have a high level of vulnerability (Seafood Watch 2013). Seabirds grow slowly, reach sexual maturity
at a late age, and produce few young. These life history characteris cs suggest a high level of inherent
vulnerability to ﬁshing.
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High Concern
The Interna onal Union for Conserva on of Nature (IUCN) lists the Laysan albatross as Near Threatened but
with a stable popula on trend (BirdLife Interna onal 2012c). The U.S. Fish and Wildlife Service es mates
there are a total of 656,310 pairs of birds and breeding numbers are increasing 6.7% per year (USFWS
2012b). We have awarded a “high” concern score due to the IUCN ra ng.
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Factor 2.3 - Fishing Mortality

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

Low Concern
It has been es mated that pelagic longline vessels ﬁshing in the North Paciﬁc Ocean may kill around 8,000
Laysan albatross a year, although in recent years these numbers have been much less due to the use of
mi ga on measures (Birdlife Interna onal 2012c). The U.S. Fish and Wildlife Service (USFWS) es mated that
2,500 birds were killed in ﬁsheries during 2005, of which only 105 were a ributed to the Hawaiian longline
ﬁshery, primarily the shallow-set ﬁshery (USFWS 2012b). Between 2005 and 2010, between 40 and 80 birds
were killed in the U.S. ﬁshery (NOAA 2011). This suggests that the Hawaiian longline ﬁshery does not have a
large impact on the overall popula on size and, in par cular, the USFWS has determined the shallow-set
ﬁshery to have a negligible impact on Laysan albatross (the deep-set ﬁshery was not evaluated but likely has
less impact due to fewer interac ons) (USFWS 2012b). We have therefore awarded a “low” concern score.
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
20-40%
Discard rates in the Hawaiian longline ﬁsheries vary by species. For example, in 2013, 8.5% of tunas were
discarded, with 50% of blueﬁn being released but only 5.7% of yellowﬁn being released. Discard rates for
billﬁsh ranged from 1% for blue marlin to 50% for other billﬁsh. The overall discard rate for billﬁsh was 8.7%.
Discard rates for “other ﬁsh species” such as wahoo (7.5%) and mahi mahi (4.9%) were low but were high for
pomfret (25.6%). Discard rates were much higher for sharks (97.6%). The overall discard rate for this ﬁshery in
2012 was 28.7% (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) of the Hawaii
shallow-set ﬁshery was 0.19 in 2010, according to the U.S. na onal bycatch report (previously it was 0.24 in
2005) (NMFS 2013). We have awarded a score of 20%–40% based on these ra os.
Black-footed albatross

Factor 2.1 - Inherent Vulnerability
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HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High
Seabirds have a high level of vulnerability (Seafood Watch 2013). Seabirds grow slowly, reach sexual maturity
at a late age, and produce few young. These life history characteris cs suggest a high level of inherent
vulnerability to ﬁshing.
Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

High Concern
According to the Interna onal Union for Conserva on of Nature (IUCN), black-footed albatross is classiﬁed as
Near Threatened with a stable to increasing popula on trend (BirdLife Interna onal 2014). The previous
assessment, completed in 2010, classiﬁed this species as Endangered. The U.S. Fish and Wildlife Service has
determined this species does not warrant lis ng under the U.S. Endangered Species Act (ESA) (76 FR 62504,
October 7, 2011). The Northwestern Hawaiian Islands are a breeding ground for this species (BirdLife
Interna onal 2014). Based on counts conducted during the 2006–2007 breeding season, 64,500 pairs were
es mated in colonies that support 90% of the global breeding popula on. Other es mates from 2000
concluded there were 275,000 birds (Cousins and Cooper 2000). We have awarded a “high” concern score
due to the IUCN lis ng.
Factor 2.3 - Fishing Mortality

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

Very Low Concern
In the Hawaiian deep-set longline ﬁshery, observed interac ons with black-footed albatross have ranged from
a low of 5 in 2004 to a high of 35 in 2012 (PIRO 2011) (PIROP 2012a). In 2010, 12 out of 13 black-footed
albatross observed caught were discarded dead, but in 2012, all 35 birds incidentally caught were discarded
dead (PIROP 2011) (PIROP 2012a). It was es mated that 73 interac ons occurred ﬂeet wide during 2011
(PIRO 2011). Interac ons are more frequent in the shallow-set ﬁshery; however, black-footed albatross
appears to be released alive more frequently in the shallow-set compared to the deep-set longline ﬁshery. For
example, in 2010, 28 out of 39 birds were released alive, and in 2012, 10 out of 36 were released alive (PIROP
2011) (PIROP 2012b). These mortality rates are much lower than those observed in 2000 and prior, due
mostly to the required use of seabird mi ga on methods that were put into place between 2004 and 2006
(and s ll exist). For example, in 2000, it was es mated that 2,433 seabird interac ons occurred in Hawaiian
longline ﬁsheries, but by 2011, these numbers declined by 87% to 328 birds (PIRO 2011). The Poten al
Biological Removal (PBR) for U.S. ﬁsheries that incidentally capture this species is 11,980 birds (Arata and
Naughton 2009). The longline ﬁshery accounts for less than 1% of this PBR. This low impact rate, combined
with the u liza on of mi ga on methods that have proved successful, warrants a “very low” concern score
for this species.
Factor 2.4 - Discard Rate
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HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
20-40%
Discard rates in the Hawaiian longline ﬁsheries vary by species. For example, in 2013, 8.5% of tunas were
discarded, with 50% of blueﬁn being released but only 5.7% of yellowﬁn being released. Discard rates for
billﬁsh ranged from 1% for blue marlin to 50% for other billﬁsh. The overall discard rate for billﬁsh was 8.7%.
Discard rates for “other ﬁsh species” such as wahoo (7.5%) and mahi mahi (4.9%) were low but were high for
pomfret (25.6%). Discard rates were much higher for sharks (97.6%). The overall discard rate for this ﬁshery in
2012 was 28.7% (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) of the Hawaii
shallow-set ﬁshery was 0.19 in 2010, according to the U.S. na onal bycatch report (previously it was 0.24 in
2005) (NMFS 2013). We have awarded a score of 20%–40% based on these ra os.
Skipjack tuna

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Medium
FishBase assigned a moderate vulnerability of 39 out of 100 (Froese and Pauly 2015). Skipjack's life history
characteris cs support this score. Sexual maturity is reached around 45 cm or 2 years of age and it can reach
a maximum size of 110 cm and age of 12 years. It is a broadcast spawner and has a high trophic level (Froese
and Pauly 2015).

Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
Very Low Concern
Skipjack tuna in the Western and Central Paciﬁc Ocean was last assessed in 2014. According to the
assessment, the total biomass has been higher than the reference point (BM SY , the biomass needed to
produce the maximum sustainable yield) over the en re period 1972–2010. The current total biomass is
around 52% of virgin levels (B0) and the ra o of the current spawning biomass to that needed to produce the
maximum sustainable yield is well above 1 (SB CURRENT /SB M SY = 1.94) (Rice et al. 2014). Therefore, skipjack
tuna is not overﬁshed and is above target levels, and we have awarded a “very low” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
Due to the complexity associated with skipjack tuna stock assessments, the latest assessment determined the
biomass by using indicators instead of the typical reference
points based on the maximum sustainable yield.
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According to these indicators, biomass appears to have been increasing over the past 20 years and has been
at high levels since 2003. There does not appear to be any indica on that the popula on is overﬁshed, so we
have awarded a “low” concern score (IATTC 2015c). We did not award a very low concern due to the lack of
reference points.
Factor 2.3 - Fishing Mortality

HAWAII/WESTERN CENTRAL PACIFIC
Very Low Concern
The current level of exploita on of skipjack tuna is below that needed to provide the maximum sustainable
yield (MSY). Although ﬁshing mortality rates have been increasing over me, the current ﬁshing mortality
rate is below that needed to produce MSY (F current/F M SY = 0.62) (Rice et al. 2014). Therefore, overﬁshing of
skipjack tuna is not occurring and we have awarded a “very low” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
Fishing mortality rates have been increasing for skipjack tuna since the early 1990s, although decreases were
seen in both 2009 and 2010. Increasing ﬁshing mortality rates are a concern for skipjack tuna but they appear
to have leveled oﬀ in recent years. The indicators used to determine the status of skipjack tuna in the Eastern
Paciﬁc Ocean (because reference points are not used) have not indicated any nega ve eﬀects to the
popula on from increased ﬁshing (IATTC 2015c). We have therefore awarded a “low” concern score. We have
not awarded a very low concern score due to a lack of reference points.
Factor 2.4 - Discard Rate

HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
Yellowﬁn tuna

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC

Medium
FishBase assigned a moderate to high vulnerability of 46 out of 100 (Froese and Pauly 2013). Yellowﬁn tuna’s
life history characteris cs support a moderate vulnerability score. It reaches sexual maturity by 100 cm in
length, although growth rates vary by loca on, and 2–3 years of age. It can a ain a maximum size of 180 cm.
It can live to at least 4 years of age and perhaps as much as 9 years. It is a broadcast spawner and important
predator in the ecosystem (Davies et al. 2014b) (Froese and Pauly 2013).
Factor 2.2 - Abundance
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HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/PACIFIC
Very Low Concern
The current (2008–2011) spawning (mature ﬁsh) biomass is greater than B M SY (SBcurrent/SB M SY = 1.37).
The most recent (2012) spawning biomass also is greater than BM SY (SBlatest/SB M SY = 1.24). Therefore,
yellowﬁn tuna is above target biomass and not in an overﬁshed state (Davies et al. 2014b). We have thus
awarded yellowﬁn tuna in the Hawaii troll and handline ﬁsheries a score of “very low” concern.
HAWAII/EASTERN CENTRAL PACIFIC
High Concern
According to the 2014 assessment, the spawning biomass ra o (ra o of the spawning biomass to the
unﬁshed popula on) (SBP) was 0.26 at the start of 2015, which is below the maximum sustainable yield
(MSY) of 0.27, indica ng that the popula on is overﬁshed. The ra o of current spawning biomass to the
biomass that produces maximum sustainable yield (S/S M SY ) is 0.99. The results are complicated due to the
uncertainty surrounding the produc vity of yellowﬁn tuna, recruitment levels, and maximum sustainable
yield levels, which may have changed over me (IATTC 2015b). We have awarded a “high” concern score
because yellowﬁn tuna is overﬁshed.
Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/PACIFIC
Very Low Concern
The current ﬁshing mortality rate is below levels needed to produce the maximum sustainable yield
(F current/F M SY = 0.72) for the most realis c models. Overﬁshing is not occurring (Davies et al. 2014), which
therefore merits a “very low” concern score.
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
Fishing mortality is currently es mated to be below levels that produce the maximum sustainable yield (MSY)
and overﬁshing is not occurring. But uncertainty surrounding the rela onship between recruitment to the
ﬁshery and the current popula on, natural mortality, and average size of older ﬁsh could mean that ﬁshing
mortality rates are actually higher and above MSY levels (IATTC 2015b). We have therefore awarded a “low”
concern and not very low concern score.
Factor 2.4 - Discard Rate
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
HAWAII/PACIFIC
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< 20%
Rates of bycatch are generally very low in troll ﬁsheries and, though mako and thresher sharks may be
captured occasionally in the Hawaiian troll ﬁshery (Haight and Dalzell 2000), these species are not retained
and are generally discarded alive (pers. comm., P. Dalzell 2014). According to trip data, discards in the
Hawaiian troll ﬁshery are close to zero (HDAR data, pers. comm., R. Kokubun 2015).
Albacore tuna

Factor 2.1 - Inherent Vulnerability
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Medium
FishBase assigned a high vulnerability score of 58 out of 100 (Froese and Pauly 2015). But the life history
characteris cs of albacore suggest only a medium vulnerability to ﬁshing. For example, albacore reaches
sexual maturity between 5 and 6 years of age and reaches a maximum age of 15 years (ISCAWG 2011). It is a
broadcast spawner and top predator (Froese and Pauly 2015). Based on these life history characteris cs,
which score a 2 on the Seafood Watch produc vity and suscep bility table, we have awarded a “medium”
score.
Ra onale:
Life history paramater

Value

Age at maturity
Average maximum age
Reproduc ve strategy
Trophic level

5-10 years
10-25 years
Broadcast spawner
>3.25

Score
2
2
3
1

Factor 2.2 - Abundance
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
The most recent stock assessment for albacore tuna in the North Paciﬁc Ocean was conducted in 2014.
According to this assessment, the spawning stock biomass (SSB) in 2012 (last year of data included in the
model) was 110,101 t with stock deple on es mated to be 35.8% of the unﬁshed SSB. No biomass-based
reference points are in place, but the assessment concluded that there was li le indica on that the SSB was
below any candidate biomass-based reference points. We have therefore awarded a “low” concern score
because it is likely that albacore tuna in the North Paciﬁc is not overﬁshed, but not a very low concern score
because no reference points are currently accepted (ISCAWG 2014).

Factor 2.3 - Fishing Mortality
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
Low Concern
The current ﬁshing mortality rate (F 2010–2012 ) for albacore tuna in the North Paciﬁc Ocean is around 72% of
the interim reference point. In addi on, the current ﬁshing mortality rate (F 2010–2012 ) is below other F-based
reference points (F M SY , F 0.1 , and F 10%–40% (ﬁshing mortality that gives a 10%–40% reduc on in the spawning
poten al ra o)) except F M ED and F 50%. Albacore tuna in the North Paciﬁc Ocean is therefore not currently
undergoing overﬁshing; however, increases in ﬁshing mortality rates will signiﬁcantly reduce the spawning
biomass (ISCAWG 2014). We have awarded a “low” concern and not very low concern score.
Ra onale:
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F SSB -ATHL50% = the ﬁshing mortality rate that would lead to future minimum SSB falling below the SSB- ATHL
threshold level at least once during a 25-year projec on period.
Factor 2.4 - Discard Rate
HAWAII/WESTERN CENTRAL PACIFIC
HAWAII/EASTERN CENTRAL PACIFIC
< 20%
Discard rates in the Hawaiian deep-set longline ﬁsheries vary by species. For example, in 2012, 1.6% of tunas
were discarded. Discard rates were also low for billﬁsh, ranging from 0.5% for striped marlin to 7.4% for
swordﬁsh. Discard rates were also low for “other ﬁsh species” such as wahoo (0.3%), mahi mahi (0.9%), and
pomfret (0.5%); however, discard rates were much higher for sharks (97.9%). Overall, the deep-set ﬁshery
released 12% of the caught ﬁsh (WPRFMC 2014). The ﬁshery bycatch ra o (total catch to discard ra o) was
es mated to be much higher in 2010, at 29% (NMFS 2013). We have awarded a score of <20% based on the
most current ra os.
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