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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 1-877-
229-9990.
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Guiding Principles

Seafood Watch defines sustainable seafood as origina�ng from sources, whether fished  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.

 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates

1
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Summary

This report focuses on mahi mahi (Coryphaena hippurus) caught by Indonesian pelagic longlines in both the
Western and Central Pacific Ocean (WCPO) and Indian Ocean (IO). Mahi mahi are caught in several different
Indonesian fisheries targe�ng large pelagic fish such as tunas (albacore, bigeye tuna, and yellowfin tuna) and
billfish, primarily swordfish. Informa�on on the status of mahi mahi is not available, because limited stock
assessments have been conducted. Other species are commonly caught along with mahi mahi, such as tunas
and billfish, swordfish, and sharks (unknown species). Sea turtles are also incidentally captured and mostly
released. In the Indian Ocean, the olive ridley is the most commonly caught turtle species. Seabird interac�ons
in this fishery are not frequent. Bigeye tuna popula�ons are not sustainably fished in the WCPO but
popula�ons are healthy in the IO. The other tuna species along with swordfish are healthy. There are concerns
over the status of the various shark species, sea turtles, and seabirds caught in these fisheries. 

The Ministry of Marine and Fisheries Affairs is in charge of fisheries management in Indonesia, and Indonesia
is a member of both the Western and Central Pacific Fisheries Commission and Indian Ocean Tuna
Commission. Management of target species (i.e., mahi mahi and tunas) is considered insufficient in Indonesia.
There is a lack of measures for mahi mahi, and measures for other species have proved ineffec�ve. There are
also concerns over the management of bycatch species due to not only a lack of management but also
compliance issues with measures that are in place.

This fishery occurs in pelagic waters using surface-set longline gears and therefore there are no real habitat
concerns.

Final Seafood Recommenda"ons

Summary

Mahi mahi caught by the Indonesia longline fleet is rated "Avoid" due to concerns with the impact to bycatch
species and overall management.

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

SPECIES/FISHERY

CRITERION
1: IMPACTS
ON THE
SPECIES

CRITERION 2:
IMPACTS ON
OTHER
SPECIES

CRITERION 3:
MANAGEMENT
EFFECTIVENESS

CRITERION 4:
HABITAT AND
ECOSYSTEM

OVERALL
RECOMMENDATION

Dolphinfish (Mahi
Mahi)
Indonesia Indian
Ocean, Pelagic
longline

Yellow (2.644) Red (1.343) Red (1.000) Yellow (3.162) Avoid (1.830)

Dolphinfish (Mahi
Mahi)
Indonesia Western
Central Pacific,
Pelagic longline

Yellow (2.644) Red (0.950) Red (1.000) Yellow (3.162) Avoid (1.678)
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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.

 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).

2
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Introduc"on

Scope of the analysis and ensuing recommenda"on

This report covers pelagic longline fisheries for mahi mahi (Coryphaena hippurus) by Indonesia.

Species Overview

Mahi mahi is a highly migratory species found worldwide in tropical and subtropical waters. Mahi mahi reach
sexual maturity around 2 years of age or 45 cm in length and produce a large number of young. They can a@ain
a maximum size of 110 cm and live up to 12 years. Mahi mahi are typically found in pelagic habitats, where
they form schools and are commonly found associated with floa�ng objects. Mahi mahi are top predators
feeding on small fish and squid (Froese and Pauly 2015).

The Ministry of Marine Affairs and Fisheries (MMAF) is in charge of fisheries management in Indonesia. The
area is divided into 11 Indonesian Fisheries. Management Areas (IFMA)[1]cover territorial , archipelagic and
EEZ waters.  Regarding the FAO sta�s�cal area, the IFMA strongly related to fisheries ac�vi�es of FAO
sta�s�cal area 57 and 71 (see: FAO, 2015).

[1] Ministerial Regula�on no. 18/2014

Produc"on Sta"s"cs

Indonesia’s produc�on of mahi mahi ranged from 1,498 t in 2004 to 8,747 t in 2009. Annual catch series data
show that 8,552 t were landed during 2011 and 9,566 t in 2013 (Figure 1). The catch was mostly landed by
troll line (41.6%), purse seiner (21.8%), handline (12.6%), and pelagic longliner (5.94%), and occurred mostly in
9 of 11 FMAs (DGCF, 2014). Based on global capture produc�on for species (FAO, 2014), Indonesia’s annual
catch contributed about 1.7% (2004) to 9.3% (2013) of the world’s catches.

Importance to the US/North American market.

During 2014, the United States imported 26,467 t of mahi mahi. The largest por�on (26%) came from Ecuador,
followed by Chinese Taipei (21%) and Peru (21%), while 1,595 t or 6% was imported from Panama (NMFS
2015). Annual trade data by product and country associa�on published by the NOAA Office of Science and
Technology show that small quan��es of mahi mahi have been exported to the U.S. since 1998 . The annual
volume from 1998 to 2014 ranged from 12 to 725 tons per year.

[1] http://www.st.nmfs.noaa.gov/commercial-�sheries/foreign-trade/applications/annual-product-
by-countryassociation

Common and market names.

Mahi mahi is also known as dolphinfish and its vernacular name in annual na�onal capture fisheries sta�s�cal
records is Lemadang (Indonesia).

Primary product forms

Mahi mahi are commonly sold in fresh and frozen forms.

[1]
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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

The status of mahi mahi in the Western and Central Pacific and Indian Ocean is unknown because no stock
assessment has been completed.

The annual landing data are available since 2005 and indicate that the produc�vity of fisheries rela�ve to
fishing mortality tends to increase by year.

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

DOLPHINFISH (MAHI MAHI)

Region / Method
Inherent
Vulnerability Abundance Fishing Mortality Score

Indonesia/Indian Ocean Pelagic
longline

2.00: Medium 3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)

Indonesia/Western Central Pacific
Pelagic longline

2.00: Medium 3.00: Moderate
Concern

2.33: Moderate
Concern

Yellow
(2.644)
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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.

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.

DOLPHINFISH (MAHI MAHI)

Factor 1.1 - Inherent Vulnerability

Factor 1.2 - Abundance

Factor 1.3 - Fishing Mortality

INDONESIA/INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA/WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Medium

FishBase has assigned a moderate vulnerability of 39 out of 100 (Froese and Pauly 2013). Mahi mahi reaches
sexual maturity around 20 cm in size, a@ains a maximum size of 127 cm, and can live up to 4 years. Mahi
mahi is a broadcast spawner and top predator (Froese and Pauly 2015). These life history characteris�cs also
suggest a moderate level of vulnerability to fishing.

INDONESIA/INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA/WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderate Concern

No popula�on assessment of mahi mahi in the Indian Ocean or Western and Central Pacific Ocean has been
conducted. The Interna�onal Union for Conserva�on of Nature (IUCN) considers mahi mahi a species of Least
Concern with a stable popula�on trend (Colle@e et al. 2011). We have awarded a “moderate” concern score
because the stock has not been assessed rela�ve to reference points, but is not considered high concern
based on the vulnerability ra�ng and IUCN lis�ng.
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INDONESIA/INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA/WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderate Concern

Mahi mahi is caught by pelagic longlines as both a target and bycatch species. 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. 2011). Fishing mortality rates for mahi mahi in the Indian Ocean and
Western and Central Pacific Ocean are not known. We have therefore awarded a “moderate” concern score.
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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.

DOLPHINFISH (MAHI MAHI) - INDONESIA/INDIAN OCEAN - PELAGIC LONGLINE

Subscore: 1.414 Discard Rate: 0.95 C2 Rate: 1.343

Species Inherent Vulnerability Abundance Fishing Mortality Subscore

Sharks 1.00:High 2.00:High Concern 1.00:High Concern Red (1.414)

Olive ridley turtle 1.00:High 2.00:High Concern 2.33:Moderate
Concern

Red (2.159)

Escolar 2.00:Medium 3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Opah 2.00:Medium 3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Swordfish 2.00:Medium 3.00:Moderate
Concern

5.00:Very Low
Concern

Green
(3.873)

Yellowfin tuna 2.00:Medium 5.00:Very Low
Concern

3.67:Low Concern Green
(4.284)

Albacore tuna 2.00:Medium 4.00:Low Concern 5.00:Very Low
Concern

Green
(4.472)

Bigeye tuna 2.00:Medium 5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

DOLPHINFISH (MAHI MAHI) - INDONESIA/WESTERN CENTRAL PACIFIC - PELAGIC LONGLINE

Subscore: 1.000 Discard Rate: 0.95 C2 Rate: 0.950

Species Inherent Vulnerability Abundance Fishing Mortality Subscore

Turtles 1.00:High 1.00:Very High
Concern

1.00:High Concern Red (1.000)

Bigeye tuna 2.00:Medium 2.00:High Concern 1.00:High Concern Red (1.414)

Sharks 1.00:High 2.00:High Concern 1.00:High Concern Red (1.414)

Escolar 2.00:Medium 3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)11



Mahi mahi in Indonesia are caught by a variety of fisheries targe�ng other large pelagic species such as tuna
and swordfish. Therefore, the main tropical tuna species and swordfish are also included in this report. Other
common species recorded within the Indian Ocean by observers include escolar, opah, sharks and Spanish
mackerel {PT Surya 2015}. In the Indian Ocean, observers recorded nine species of sharks incidentally captured
during 2013. The most common included the crocodile and blue sharks, which are included in this report.
Other species included spinner, shorXin mako, oceanic white�p, pelagic thresher, bigeye thresher, �ger, and
hammerhead sharks. Eight seabirds were observed caught, but no informa�on on the species was provided. We
have not included seabirds in this report (for the Indian Ocean) because interac�ons appear to be limited in
nature. Between 2012 and 2013, 25 sea turtles were observed incidentally captured. The most commonly
captured species was the olive ridley, included in this report.

Leatherback and loggerhead turtles were reported caught in far fewer numbers and are therefore not included
in this report {Irianto et al. 2014}. Informa�on on species-specific sea turtle, seabird, and shark interac�ons in
the Western and Central Pacific Ocean are not available {MMAF 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)

Sharks

Factor 2.1 - Inherent Vulnerability

Factor 2.2 - Abundance

Opah 2.00:Medium 3.00:Moderate
Concern

2.33:Moderate
Concern

Yellow
(2.644)

Albacore tuna 2.00:Medium 4.00:Low Concern 3.67:Low Concern Green
(3.831)

Yellowfin tuna 2.00:Medium 5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

Swordfish 2.00:Medium 5.00:Very Low
Concern

5.00:Very Low
Concern

Green
(5.000)

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

High

Sharks have a high vulnerability to fishing pressure due to their life history characteris�cs that include late age
at sexual maturity, small number of young, and long lifespan (SFW 2013).

INDONESIA/INDIAN OCEAN

High Concern

Observer data from Indonesia indicates that nine species of sharks were incidentally captured in tuna longline
fisheries opera�ng in the Indian Ocean. Informa�on specific to other mahi mahi target fisheries is not12



Factor 2.3 - Fishing Mortality

available. Of these sharks, the crocodile and blue shark were the most commonly caught (Irianto et al. 2014).

The status of blue sharks in the Indian Ocean is unknown, although globally they are classified as Near
Threatened by the Interna�onal Union for the Conserva�on of Nature (IUCN). Indices of abundance from
Japanese and Portuguese fleets opera�ng in the Indian Ocean, indicate fairly stable trends slightly increasing
over �me. However, no popula�on assessment has been conducted (IOTC 2014d).

The crocodile shark is listed as Near Threatened by the IUCN, although the last assessment was conducted in
2005. There is a general lack of informa�on available on their status and popula�on trends; however, due to
their life history characteris�cs, it is thought they are suscep�ble to fishing pressure (Compagno and Musick
2005) (Lopes da Silva Ferre@e et al. 2015).

We have awarded a “high” concern score because of the IUCN ra�ngs, the sharks’ high suscep�bility to fishing
pressure due to their high inherent vulnerability, and the lack of current stock assessments.

INDONESIA/WESTERN CENTRAL PACIFIC

High Concern

It is unclear which shark species are incidentally captured by Indonesian vessels targe�ng large pelagics in the
Western and Central Pacific Ocean (WCPO). It’s likely that common pelagic species such as blue and shorXin
mako shark make up a large por�on of the shark bycatch. Other shark species commonly caught in Indonesian
waters (gear is unclear) include silky, scalloped hammerhead, and pelagic thresher sharks (Lack and Sant
2012). Scalloped hammerheads are classified as Endangered by the Interna�onal Union for Conserva�on of
Nature (IUCN) (Baum et al. 2007) and pelagic thresher sharks are classified as Vulnerable (Reardon et al.
2009).

An updated assessment of blue sharks 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 sharks is not overfished (B /B  = 1.65 and
SSB /SSB  = 1.621) and that the popula�on will remain above the level necessary to maintain the
maximum sustainable yield (BMSY) in the future (ISCSWG 2014). But evidence including declines in median
size and catch rates suggest there have been declines in abundance of blue sharks in recent years (Clarke
2011) and there is uncertainty in the assessment of blue shark.

There has been some ques�on about the stock structure of shorXin mako sharks in the Pacific Ocean.
Currently the consensus is that there is a single popula�on in the North Pacific (PIFSC 2014). A stock-wide
assessment was planned for 2014; previously, an assessment of shorXin mako sharks was conducted in the
Northwest Pacific in 2009. The assessment found a downward trend in the spawning stock biomass (SSB)
(abundance of mature fish) and determined that the popula�on might have been overfished (Chang and Liu
2009). Analysis of catch-rate data indicates no real trend in abundance for shorXin mako sharks over �me
(Clarke 2011). The Interna�onal Union for the Conserva�on of Nature has assessed this species globally as
Vulnerable (Cailliet et al. 2009).

The first assessment of silky sharks in the WCPO was conducted in 2012 and updated during 2013 (Rice and
Harley 2013). According to this model, the spawning biomass (abundance of mature fish) levels consistently
declined over the modeled �me period (1995–2009). The spawning biomass has declined by 67% since 1995.
The spawning biomass in 2009 was far below target levels needed to produce the maximum sustainable yield
(SBcurrent/SBMSY = 0.70 95% CI 0.51–1.23) and therefore the stock is overfished.

We have awarded a high concern score because there is the poten�al that fisheries targe�ng mahi mahi are
catching vulnerable and/or overfished shark species.

2011 M SY

2011 M SY
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Factor 2.4 - Discard Rate

Turtles

Factor 2.1 - Inherent Vulnerability

INDONESIA/INDIAN OCEAN

High Concern

Fishing mortality rates for blue sharks are not known in the Indian Ocean, but they are considered one of the
species most suscep�ble to longline capture (IOTC 2012). Blue sharks are both targeted and caught as bycatch
in longline fisheries opera�ng in the Indian Ocean. Informa�on on catches and catch rates are highly uncertain
and make conduc�ng a stock assessment difficult. It is believed that maintaining or increasing current catch
levels will likely result in popula�on declines (IOTC 2014d). Crocodile shark fishing mortality rates are
unknown; however, they are thought to be suscep�ble to fishing pressure due to their life history
characteris�cs (Compagno and Musick 2005). Indonesia reported 63 crocodile sharks were observed caught
during the 2012–2013 season and 44 blue sharks were incidentally captured (Irianto et al. 2014). We have
awarded a “high” concern score because the fishery contribu�on is unknown, the popula�on is depleted, and
there is no reasonable management in place.

INDONESIA/WESTERN CENTRAL PACIFIC

High Concern

Blue sharks are widely distributed throughout the North Pacific and dominate shark catches in that region.
According to the 2014 updated assessment, the fishing mortality rate es�mated in 2011 (F2011) was around
34% of that needed to produce the maximum sustainable yield (FMSY) (ISCSWG 2014). Therefore overfishing
is not occurring; however, there is uncertainty surrounding these results and previous assessments have
indicated some issues with the data.

The 2009 assessment of shorXin mako sharks 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 the past decade
(Clarke 2011).

According to the 2013 updated silky shark assessment in the Western and Central Pacific Ocean (WCPO),
fishing mortality rates in 2009 (the last year of the modeled period) exceeded levels needed to produce the
maximum sustainable yield (Fcurrent/FMSY = 4.48 (1.41–7.96)). This indicates that overfishing is occurring
(Rice and Harley 2013). The Western and Central Pacific Fisheries Commission has recently banned the catch,
landing, and sale of silky sharks (WCPFC 2013f).

The status of other species caught in these fisheries is unknown. We have awarded a “high” concern score due
to the status of silky and shorXin mako sharks.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

High
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Factor 2.2 - Abundance

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).

INDONESIA/WESTERN CENTRAL PACIFIC

Very High Concern

It is unclear which sea turtle species are incidentally captured in Indonesia’s pelagic longline fisheries
opera�ng in the Western and Central Pacific Ocean (WCPO). Green, hawksbill, leatherback, loggerhead, and
olive ridley sea turtles occur in this region.

The Interna�onal Union for Conserva�on of Nature (IUCN) has classified the green sea turtle as Endangered
with a decreasing popula�on trend. Wallace et al. (2013) iden�fied popula�ons of green sea turtles in the
North Central Pacific Ocean to be at high risk. The green sea turtle has been listed on CITES since 1975 and is
currently listed on the Conven�on on Interna�onal Trade of Endangered Species (CITES) Appendix I, which
means that it is threatened with ex�nc�on and interna�onal trade is prohibited. Out of 27 known nes�ng
sites in Oceania, 3 had an increasing trend, 2 had decreasing trends and 2 had stable trends, while trends at
the remaining sites were unknown (Maison et al. 2010).

The Interna�onal Union for Conserva�on of Nature (IUCN) has classified the hawksbill turtle as Cri�cally
Endangered with a decreasing popula�on trend (Mor�mer and Donnelly 2008). In the North Central Pacific
Ocean, hawksbill popula�ons are considered at a high risk (Wallace et al. 2013). The hawksbill turtle has been
listed on CITES since 1977 and is currently listed on CITES Appendix I, which means that it is threatened with
ex�nc�on and that interna�onal trade is prohibited. It has been es�mated that popula�ons in the Pacific
Ocean have declined by over 75% over three genera�ons (Mor�mer and Donnelly 2008). In the Western
Pacific, 7 out of 10 nes�ng loca�ons have depleted or declining popula�ons (Mor�mer and Donnelly 2008).

The leatherback sea turtle has been listed as Endangered by the United States Endangered Species Act (ESA)
since 1970 (NMFS 2012). The Interna�onal Union for Conserva�on of Nature (IUCN) classified leatherback
turtle as Cri�cally Endangered with a decreasing popula�on trend in 2000 (Mar�nez 2000). Wallace et al.
(2013) iden�fied leatherbacks in the Western Pacific to be at a high risk. Leatherback turtle has been listed on
CITES since 1975 and is currently listed on CITES Appendix I, which means 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). 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).

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). Wallace et al. (2013)
determined that loggerheads are at a high risk in the North and South Pacific Ocean. Loggerhead is listed on
Appendix I of the Conven�on on Interna�onal Trade in Endangered Species (CITES). In the North Pacific
Ocean, loggerhead has been listed as Endangered on the United States Endangered Species Act list since
1978 (NMFS 2012).

The Interna�onal Union for Conserva�on of Nature (IUCN) considers the olive ridley sea turtle to be
Vulnerable with a decreasing popula�on trend. Olive ridley turtle has been listed as Threatened on the United
States Endangered Species Act (ESA) since 1978 (NMFS 2012a). Along several beaches in Thailand, current
es�mates of the number of nests/km/day are around 20, while in Indonesia this number is 230. It is
es�mated that the annual nes�ng subpopula�ons on these Thai beaches have decreased 97%–98% over �me,
while in Indonesia they have increased substan�ally. Overall in the Western and Central Pacific Ocean, there
has been a decrease in annual nes�ng females of 92%, from 1,412 to 108 (Abreu-Grobois and Plotkin 2008).

We have awarded a “very high” concern score to be conserva�ve in accoun�ng for the above.
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Factor 2.3 - Fishing Mortality

Factor 2.4 - Discard Rate

INDONESIA/WESTERN CENTRAL PACIFIC

High Concern

The incidental capture of green sea turtles is considered a major threat to their popula�ons worldwide
(Seminoff 2004). Though green sea turtles are one of the more commonly caught turtle species in the South
Pacific region (NMFS 2013) (Williams et al. 2009), the impact from bycatch to the popula�on is low in the
South Central Pacific and the Western and Central Pacific Ocean (WCPO) and those popula�ons are
considered to be at low risk (Wallace et al. 2013).

Interac�ons between hawksbill turtles and pelagic longline gear in the WCPO do occur but do not appear to
be frequent. Recorded interac�ons are more frequent in tropical and subtropical waters compared to
temperate (Williams et al. 2009).

Fishing mortality is thought to be a major threat to leatherback turtles, especially for juveniles and adults that
can be incidentally captured in fisheries along their migra�on routes (Mar�nez 2000) (Zug and Parham 1996)
(Roe et al. 2014). The available data in the WCPO are spo@y, due to low repor�ng by some na�ons and low
observer coverage. In addi�on, due to this low repor�ng, there is a high amount of uncertainty surrounding
current es�mates (Brouwer and Bertram 2009) (Wallace et al. 2013). Interac�ons with leatherback are
typically higher in sub-tropical and temperate areas (Wallace et al. 2013). For example, a recent study
indicated that nes�ng leatherback turtles have a high risk of bycatch in several areas within the North and
Central Pacific Ocean (Roe et al. 2014). Other research has es�mated that leatherback turtles suffer a 12%
annual mortality rate from pelagic longline fisheries in the WCPO and, based on these es�mates, bycatch
mortality in longline fisheries (along with other factors such as coastal mortality) should be reduced to avoid
ex�nc�on (Kaplan 2005). Other es�mates suggests 20,000 leatherback turtles were caught in longlines
throughout the en�re Pacific Ocean during 2000, with 1,000 to 3,200 of these being killed as a result. These
results also suggest that con�nued bycatch in longline fisheries will have major consequences for leatherback
turtles in the Pacific Ocean and that the mortality threshold for this species in the Pacific may have been
exceeded (Lewison et al. 2004). Other analyses have suggested that leatherback turtle has a high popula�on
risk but low bycatch threat throughout the Western Pacific Ocean (Wallace et al. 2013).

The incidental capture of loggerhead turtle has historically been considered a primary threat to its
popula�ons (MTSG 2006). Juvenile loggerhead is suscep�ble to bycatch in the North Pacific region, especially
by shallow-set longline fisheries targe�ng swordfish (Lewison and Crowder 2013). However, data related to
incidental captures is typically scarce due to low repor�ng by some countries and low observer coverage rates
(≈1%) (Brouwer and Bertram 2009) (Williams et al. 2009). Some es�mates, based on extrapola�on from data
sets from the en�re Pacific Ocean, suggested that 67,000 loggerhead sea turtles were incidentally captured
throughout the Pacific Ocean during 2000, and of these, 2,600 to 6,000 were killed by this incidental capture.
Based on these es�mates, it is possible their mortality threshold was exceeded in this region (Lewison et al.
2004). Other studies from the North Pacific Ocean suggest there is a low impact from bycatch but high risk to
the popula�on (Wallace et al. 2013) (Clarke et al. 2014).

The incidental capture of olive ridley turtle occurs worldwide, although the other fisheries such as trawls and
gillnets appear to have a larger nega�ve impact compared to longlines (Wallace et al. 2013) (Abreu-Grobois
and Plotkin 2008). Bycatch is thought to be a low threat to popula�on in the West Pacific region and the
popula�on is at low risk (Wallace et al. 2013).

We have awarded a “high” concern score due to a lack of informa�on and because best prac�ce bycatch
mi�ga�on measures are not in use by Indonesia.
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INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.
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Criterion 3: Management Effec"veness

Management is separated into management of retained species (harvest strategy) and management of non-
retained 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

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.

Factor 3.1: Harvest Strategy

Factor 3.1 Summary

Region / Method Harvest Strategy Bycatch Strategy Score

Indonesia / Indian Ocean / Pelagic longline 1.000 1.000 Red (1.000)

Indonesia / Western Central Pacific / Pelagic longline 1.000 1.000 Red (1.000)

FACTOR 3.1: MANAGEMENT OF FISHING IMPACTS ON RETAINED SPECIES

Region / Method Strategy Recovery Research Advice Enforce Track Inclusion

Indonesia / Indian
Ocean / Pelagic
longline

Ineffec�ve N/A Moderately
Effec�ve

Moderately
Effec�ve

Moderately
Effec�ve

Moderately
Effec�ve

Highly
Effec�ve

Indonesia / Western Ineffec�ve Moderately Moderately Moderately Moderately Moderately Highly
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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.

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.

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.

Central Pacific /
Pelagic longline

Effec�ve Effec�ve Effec�ve Effec�ve Effec�ve Effec�ve

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Ineffec"ve

The Indonesian Ministry of Marine Affairs and Fisheries (MMAF) is in charge of fisheries management in
Indonesia. There are currently no management measures in place for mahi mahi. Indonesia does have a
Na�onal Plan of Ac�on for the management of tuna and has developed a dra] Na�onal Tuna Management
Plan, which includes improved monitoring techniques, ways to iden�fy catch limits, and updated enforcement
and compliance measures (MMAF 2012b) (MMAF 2014b). Indonesia is also a coopera�ng member of the
Western and Central Pacific Fisheries Commission and Indian Ocean Tuna Commission, the regional fisheries
management organiza�ons in the Western and Central Pacific Ocean and Indian Ocean, respec�vely. We have
awarded an “ineffec�ve” score because there are no measures in place for mahi mahi and limited measures
(e.g., tuna management plan) in place for other target species.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE

N/A

The status of mahi mahi is unknown in the Indian Ocean. No other target species currently require a recovery
plan.

INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

The status of mahi mahi in the Western Pacific Ocean is unknown. Bigeye tuna is classified as overfished in
the most recent stock assessment and is experiencing overfishing; management measures have been
ineffec�ve at reducing bigeye fishing mortality rates (Harley et al. 2014). But bigeye tuna has only recently
been classified as overfished and it is too early to determine if the fishery will be able to recover the
popula�on in a �mely manner. This results in a “moderately effec�ve” score.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

Indonesia has several ongoing research programs, including a port sampling and observer program, catch
monitoring and biological observa�on for small scale fisheries in West Sumatra, and developing capacity
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Subfactor 3.1.4 – Management Record of Following Scien"fic Advice

Considera�ons: How oKen (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.

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.

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 at sustainable 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.

management for pelagic fisheries (Irianto et al. 2014). Stock assessments, which contain catch and effort
informa�on, are conducted for key tuna and billfish species (through the regional fishery management
organiza�on). Mahi mahi is not currently assessed but some catch and effort data are collected. We have
therefore awarded a “moderately effec�ve” score.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

Currently, there is no scien�fic advice for mahi mahi popula�ons in the Western and Central Pacific and Indian
Oceans. Scien�fic advice for other target species is adopted to varying levels by Indonesia (MMAF 2014)
(Irianto et al. 2014). For example, Indonesia has been non-compliant in repor�ng certain catch and effort
informa�on, by not fully implemen�ng the observer program, and with implemen�ng some tuna and
swordfish management measures (IOTC 2015b). We have therefore awarded a “moderately effec�ve” score.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

Indonesia uses a port sampling program along with logbook and vessel monitoring systems (VMS). Logbooks
have been mandatory on vessels larger than 5 gross tons (GT) since 2010. It is noted that effec�ve
implementa�on of this program relies on increased introduc�on of this program to fishers and fisheries
officers. The VMS has been in place since 2003 and all vessels larger than 30 GT must use them. There are
three main ports where port sampling occurs: Nizam Zahman Jakarta, Benoa-Bali, and Cilacap Java (Irianto et
al. 2014). Indonesia has been non-compliant with several Indian Ocean Tuna Commission management
measures: providing sta�s�cal informa�on from coastal fisheries, submi^ng data related to shark catch-and-
effort and size frequency, providing a list of authorized carrier vessels, and the observer program (IOTC
2015b). In terms of the management measures of the Western and Central Pacific Fisheries Commission,
Indonesia has had compliance issues with regard to all or part of swordfish management, transshipment,
South Pacific albacore measures, vessel monitoring system requirements, tuna management measures, and
repor�ng of data (WCPFC 2014). We have awarded a “moderately effec�ve” score because there are known
to be concerns with longline fisheries enforcement in the region, much of this fishery occurs in the high seas
and it is unknown whether measures in place are effec�ve for the whole fishery.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

It is unclear if management has been successful for mahi mahi because its status is unknown. Management
has not been very successful for species such as bigeye tuna. We have therefore awarded a “moderately
effec�ve” score.
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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.

Factor 3.2: Bycatch Strategy

The Ministry of Marine and Fisheries Affairs is in charge of fisheries management in Indonesia. There are
currently no management measures in place for mahi mahi.

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.).

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

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Highly Effec"ve

Indonesia does allow for some inclusion by stakeholders. For example, stakeholders in fishery improvement
projects are able to work with the government to develop new management measures (PT Surya 2015). In
addi�on, a number of stakeholders par�cipated in the development of the Na�onal Tuna Management plan,
and this management plan aims to improve coopera�on (MMAF 2012). We have therefore awarded a “highly
effec�ve” score.

FACTOR 3.2: BYCATCH STRATEGY

Region / Method
All
Kept Cri"cal Strategy Research Advice Enforce

Indonesia / Indian Ocean / Pelagic
longline

No No Ineffec�ve Ineffec�ve Moderately
Effec�ve

Moderately
Effec�ve

Indonesia / Western Central Pacific /
Pelagic longline

No No Ineffec�ve Ineffec�ve Moderately
Effec�ve

Moderately
Effec�ve

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Ineffec"ve

Indonesia has a Na�onal Plan of Ac�on for Sharks, and must abide by shark measures adopted by regional
fishery management organiza�ons; also, manta rays are protected. Indonesia does conduct workshops and
seminars with fishers to improve their awareness of sharks. There is no Na�onal Plan of Ac�on in place for
sea turtles (Irianto et al. 2014). Indonesia complies with regional fishery management organiza�ons’
mandated seabird avoidance measures and safe release handling guidelines for sea turtles (Irianto et al. 2014)
(MMAF 2014a). But there are no specific sea turtle management measures in place (e.g., required use of
circle hooks). Indonesia has had compliance issues in terms of implementa�on with all or part of the observer
program, sea turtle regula�ons, shark regula�ons, vessel monitoring system requirements, and data repor�ng
requirements of the Western and Central Pacific Fisheries Commission (WCPFC) (WCPFC 2014). We have
awarded an “ineffec�ve” score because there are not specific management measures adopted for sea turtles
and because Indonesia has compliance issues with many WCPFC bycatch-related regula�ons.
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collec�on program must be in place to ensure bycatch management goals are being met

Subfactor 3.2.4 – Management Record of Following Scien"fic Advice

Considera�ons: How oKen (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.

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
ra�ng, there must be consistent enforcement of regula�ons and verifica�on of compliance.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Ineffec"ve

Indonesia has historically not regularly collected data on bycatch species (PT Surya 2015). In the Indian
Ocean, a small observer program is ac�ve in Benoa-Bali. The program began in 2005 and in 2012 had seven
observers. In 2014, 14 observers were deployed on a total of 14 vessels (Irianto et al. 2014). In the Western
and Central Pacific Ocean, work has been completed in recent years to implement an observer program
(MMAF 2014a). We have awarded an “ineffec�ve” score because an observer program does exist but
coverage rates are very low and there are s�ll issues with the collec�on of catch-and-effort data on non-
retained and bycatch species.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

Currently there is no scien�fic advice for mahi mahi popula�ons in the Western and Central Pacific and Indian
Oceans. Scien�fic advice for other target species is adopted at varying levels by Indonesia (MMAF 2014)
(Irianto et al. 2014). For example, Indonesia has been non-compliant in repor�ng certain catch and effort
informa�on, and by not fully implemen�ng the observer program (IOTC 2015b). We have therefore awarded a
“moderately effec�ve” score.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Moderately Effec"ve

Indonesia uses a port sampling program, along with logbook and vessel monitoring systems (VMS). Logbooks
have been mandatory on vessels larger than 5 GT since 2010. It is noted that effec�ve implementa�on of this
program relies on increased introduc�on of this program to fishers and fisheries officers. The VMS has been
in place since 2003 and all vessels larger than 30 GT must use them. There are three main ports where port
sampling occurs: Nizam Zahman Jakarta, Benoa-Bali, and Cilacap Java (Irianto et al. 2014). We have awarded
a “moderately effec�ve” score because there are known to be concerns with longline fisheries enforcement in
the region, much of this fishery occurs in the high seas, and it is unknown whether measures in place are
effec�ve for the whole fishery.
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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

Criterion 4 Assessment

SCORING GUIDELINES

Factor 4.1 - Impact of Fishing Gear on the Habitat/Substrate

5 (None) - Fishing gear does not contact the boNom

4 (Very Low) - Ver�cal line gear

3 (Low)—Gears that contacts the boNom, but is not dragged along the boNom (e.g. gillnet, boNom
longline, trap) and is not fished on sensi�ve habitats. BoNom seine on resilient mud/sand habitats.
Midwater trawl that is known to contact boNom occasionally (

2 (Moderate)—BoNom dragging gears (dredge, trawl) fished on resilient mud/sand habitats. Gillnet, trap,
or boNom longline fished on sensi�ve boulder or coral reef habitat. BoNom seine except on mud/sand

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

Region / Method
Gear Type and
Substrate

Mi"ga"on of Gear
Impacts EBFM Score

Indonesia / Indian Ocean / Pelagic
longline

5.00: None 0.00: Not
Applicable

2.00: High
Concern

Yellow
(3.162)

Indonesia / Western Central Pacific /
Pelagic longline

5.00: None 0.00: Not
Applicable

2.00: High
Concern

Yellow
(3.162)
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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

Factor 4.2 - Mi"ga"on of Gear Impacts

Factor 4.3 - Ecosystem-Based Fisheries Management

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

None

This fishery uses pelagic longline gears which do not come into contact with benthic habitats.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

Not Applicable

We have rated this factor not applicable because longline gear is benign.

INDONESIA / INDIAN OCEAN, PELAGIC LONGLINE
INDONESIA / WESTERN CENTRAL PACIFIC, PELAGIC LONGLINE

High Concern

Indonesia has started to look into areas of sea turtle cri�cal habitat, migratory corridors, and nes�ng beaches
in an effort to develop a Na�onal Plan of Ac�on (Irianto et al. 2014). Indonesia has already introduced
ecosystem-based management measures in some fisheries. This fishery captures excep�onal species such as
sharks and Indonesia is working on a dra] Na�onal Plan of Ac�on for Sharks. We have awarded a “high”
concern score due to a lack of ecosystem-based measures in place in this fishery.
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Appendix A: Extra By Catch Species

Bigeye tuna

Factor 2.1 - Inherent Vulnerability

Factor 2.2 - Abundance

Factor 2.3 - Fishing Mortality

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Medium

FishBase assigned a high to very high vulnerability of 72 out of 100 for bigeye tuna (Froese and Pauly 2013);
however, bigeye tuna’s life history characteris�cs suggest a medium vulnerability to fishing. For example,
bigeye tuna reaches sexual maturity around 100–125 cm or 3 years of age, reaches a maximum size of 200
cm, and lives 11–15 years (IOTC 2014b) (Harley et al. 2014). It is a broadcast spawner and top predator
(Froese and Pauly 2013). Based on these life history characteris�cs, which score a 2.17 according to the SWAT
produc�vity and suscep�bility analysis, we have awarded a score of “medium.”

Ra"onale:

Life history trait  Parameter  Score

Average age at maturity        <3 years  3

Average size at maturity       40-200 cm  2
Average maximum age  10-25 years  2
Average maximum size  100-300 cm  2
Reproduc�ve strategy    Broadcast spawner       3
Trophic level          >3.25  1 

INDONESIA/INDIAN OCEAN

Very Low Concern

According to the most recent assessment, the biomass is es�mated to be well above target levels that
produce the maximum sustainable yield (SB /SB  = 1.44 (0.87–2.22)). The current biomass is around
40% of virgin levels (IOTC 2014b). We have awarded a score of “very low” concern because the biomass is well
above target levels.

2012 M SY

INDONESIA/WESTERN CENTRAL 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 average (2008–2011) spawning biomass to that needed to produce
the maximum sustainable yield (SB /SB ) was 0.94 and the ra�o of the latest (2012) spawning
biomass (mature fish) to that needed to produce the maximum sustainable yield (SB /SB ) was 0.77,
indica�ng that the popula�on is overfished (Harley et al. 2014). We have therefore awarded a “high” concern
score.

current M SY

latest M SY

INDONESIA/INDIAN OCEAN

Very Low Concern

Fishing mortality rates are es�mated to be below the provisional target levels needed to produce the
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Factor 2.4 - Discard Rate

Yellowfin tuna

Factor 2.1 - Inherent Vulnerability

maximum sustainable yield (F ), as well as below the interim limit reference point. Currently, fishing
mortality is only 42% (21%–80% range) of F  and therefore overfishing is not occurring. Catches over the
last 5 years have been below MSY levels. The annual landing sta�s�cs of bigeye tuna from FMA related to the
Indian Ocean in 2013 indicated approximately 35,000 tons were landed, almost three �mes higher compared
to 2005. Therefore the fishing mortality is increased rela�ve to the catches. Maintaining catches at the
current level should not nega�vely affect the popula�on (IOTC 2014b), so we have awarded a score of “very
low” concern.

M SY

M SY

INDONESIA/WESTERN CENTRAL PACIFIC

High Concern

The ra�o of current fishing mortality rates to those that produce the maximum sustainable yield
(F /F ) for all model runs was much higher than 1, with the ra�o from all runs es�mated at 1.57,
indica�ng 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 (Harley et al. 2014). Annual landing sta�s�cs of this
species increased to 43,000 tons in 2013. We have awarded a “high” concern score based on the assessment
results that overfishing is occurring and has been for some �me.

current M SY

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN 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. Yellowfin tuna 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 and live to at least 4 years of age and perhaps as much as 9 years. It is a broadcast spawner and an
important predator in the ecosystem (Davies et al. 2014) (Froese and Pauly 2013). These life history
characteris�cs suggest a “medium” vulnerability based on the Seafood Watch produc�vity and suscep�bility
table (2.3).

Ra"onale:

Life history trait  Parameter  Score

Average age at maturity  <5 years  3

Average size at maturity  40-200 cm  2
Average maximum age     >10 years  3
Average maximum size     100-300 cm  2
Reproduc�ve strategy       Broadcast spawner     3
Trophic level          >3.25  1 
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Factor 2.2 - Abundance

Factor 2.3 - Fishing Mortality

Factor 2.4 - Discard Rate

Albacore tuna

Factor 2.1 - Inherent Vulnerability

INDONESIA/INDIAN OCEAN

Very Low Concern

The popula�on of yellowfin tuna in the Indian Ocean is es�mated to be healthy and at 38% of virgin levels.
The ra�o of the biomass (in 2010) to that needed to produce the maximum sustainable yield was well above
the provisional target level of 1 (SB /SB  = 1.24 (0.91–1.40)). The biomass is also above the provisional
limit reference point (0.4 × SB ), so yellowfin tuna are not overfished (IOTC 2013a). We have therefore
awarded a score of “very low” concern.

2010 M SY

M SY

INDONESIA/WESTERN CENTRAL PACIFIC

Very Low Concern

The ra�o of the current (2008–2011) spawning (mature fish) biomass to that needed to produce the
maximum sustainable yield (SB /SB ), for the reference model used in the 2014 assessment was 1.37.
The ra�o of the latest (2012) spawning biomass to the level needed to produce the maximum sustainable
yield (SB /SB ) was 1.24. Therefore yellowfin tuna is above target biomass and not in an overfished
state (Davies et al. 2014b). We have therefore awarded a “very low” concern score.

current M SY

latest M SY

INDONESIA/INDIAN OCEAN

Low Concern

The current fishing mortality rates are es�mated to be below both the provisional target reference point of
F  (F  = 0.69 F ), as well as the provisional limit reference point of 1.4 × F . But it is unclear if the
status is moving toward overfishing occurring, and catches in recent years (2012 and 2013) have exceeded the
previous maximum sustainable yield es�mates (IOTC 2013a). We have therefore awarded a score of “low”
concern and not very low concern.

M SY 2010 M SY M SY

INDONESIA/WESTERN CENTRAL PACIFIC

Very Low Concern

The current fishing mortality rate is below levels needed to produce the maximum sustainable yield
(F /F  = 0.72) for the most realis�c models. Therefore overfishing is not occurring (Davies et al. 2014).
We have awarded a “very low” concern score.

current M SY

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Medium
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Factor 2.2 - Abundance

Factor 2.3 - Fishing Mortality

FishBase assigned a high vulnerability score of 58 out of 100 (Froese and Pauly 2013); however, 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) (IOTC 2014). It is a broadcast spawner and top predator (Froese and Pauly 2013). Based on these life
history characteris�cs, which score a 2 according to the SWAT produc�vity and suscep�bility analysis, we
have awarded a “medium” score.

Ra"onale:

Life history trait  Parameter  Score 

Average age at maturity    5-15 years          2
Average maximum age     10-25 years          2
Reproduc�ve strategy       Broadcast spawner  3
Trophic level          >3.25  1

INDONESIA/INDIAN OCEAN

Low Concern

An updated assessment of albacore tuna in the Indian Ocean was conducted during 2014. According to this
assessment, the spawning biomass in 2012 was slightly above the maximum sustainable yield (SB /SB
= 1.09) target reference point and above the limit reference point (0.4 × SB ). The spawning biomass is
around 21% of 1950s levels. The popula�on is currently considered not overfished and we have therefore
awarded a “low” concern score (IOTC 2014a). We have not awarded a very low concern score because the
spawning biomass is only slightly above MSY levels.

2012 M SY

M SY

INDONESIA/WESTERN 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).

INDONESIA/INDIAN OCEAN

Very Low Concern

The ra�o of current (2012) fishing mortality rates to those rates needed to produce the maximum sustainable
yield (F /F ) is between 0.70 and 0.94, which is below the provisional target reference point and the
limit reference point. This indicates that albacore tuna in the Indian Ocean are not undergoing overfishing
(IOTC 2014a). We have awarded a “very low” concern score because there has been a formal stock
assessment and fishing mortality rates are below target reference points.

2012 M SY

INDONESIA/WESTERN CENTRAL PACIFIC

Low Concern

The current fishing mortality rate (F ) 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 ) is below other F-based
reference points (F , F , and F  (fishing mortality that gives 10%–40% reduc�on in the spawning
poten�al ra�o)) except F  and F . Albacore tuna in the North Pacific Ocean is therefore not currently

2010–2012

2010–2012

M SY 0.1 10%–40%

M ED 50%
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Factor 2.4 - Discard Rate

Escolar

Factor 2.1 - Inherent Vulnerability

Factor 2.2 - Abundance

Factor 2.3 - Fishing Mortality

undergoing overfishing; however, increases in fishing mortality rates will significantly reduce the spawning
biomass (ISCAWG 2014) and we have awarded a “low” concern and not very low concern score.

Ra"onale:

F -ATHL is 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.

S S B 50% 

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Medium

FishBase has assigned a very high vulnerability score of 85 out of 100 (Froese and Pauly 2015). Escolar
reaches a maximum length of 200 cm but informa�on on the size and age when sexual maturity is reached is
unknown. It is a high-level predator and broadcast spawner (Froese and Pauly 2014). These life history
characteris�cs suggest a moderate inherent vulnerability according to the Seafood Watch produc�vity table
(score = 2). We have therefore adjusted the score to “medium.”

Ra"onale:

Life history trait  Parameter  Score

Average maximum size  100-300 cm  2
Reproduc�ve strategy    Broadcast spawner      3
Trophic level          >3.25  1

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Moderate Concern

No stock-wide assessment has been conducted for escolar and its status has not been assessed by the
Interna�onal Union for the Conserva�on of Nature (IUCN). We have awarded a “moderate” concern score
due to a lack of informa�on.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Moderate Concern
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Factor 2.4 - Discard Rate

Swordfish

Factor 2.1 - Inherent Vulnerability

Factor 2.2 - Abundance

No assessment of escolar has been conducted. It represents around 12% of the catch in Indonesia large
pelagic fisheries (PT Surya 2015a). We have awarded a “moderate” concern score due to a lack of informa�on.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Medium

FishBase assigned a high to very high vulnerability of 72 out of 100 (Froese and Pauly 2013); however, the life
history characteris�cs of swordfish indicate a lower vulnerability to fishing. For example, swordfish reaches
sexual maturity around 120–170 cm in size and around 1–3 to 6–7 years of age (males and females,
respec�vely). Swordfish reaches a maximum length of 455 cm and lives more than 30 years. It is a broadcast
spawner and are top predator (IOTC 2014c). These life history characteris�cs score as moderate vulnerability
(1.83) according to the Seafood Watch produc�vity and suscep�bility analysis table.

Ra"onale:

Life history trait  Paramater  Score

Average age at maturity  <5 years  3 

Average size at maturity  40-200 cm  2
Average maximum age     >25 years  1
Average maximum size     >300 cm  1
Reproduc�ve strategy       Broadcast spawner     3
Trophic level          >3.25  1 

INDONESIA/INDIAN OCEAN

Moderate Concern

The current biomass of swordfish is es�mated to have been reduced to around 28%–40% of virgin levels and
is well above levels needed to produce the maximum sustainable yield (SB /SB  = 3.10). The biomass
is above the current provisional biomass-based limit reference point (0.4 × B ), so swordfish is not
considered overfished. There is a very low risk of the popula�on becoming overfished in the future, even if
catches are increased (IOTC 2014b). In the southwest Indian Ocean, although this is not a gene�cally dis�nct
popula�on, swordfish has been subjected to localized deple�on. The biomass in this area is slightly below
levels needed for the maximum sustainable yield (SB /SB  = 0.94) and is therefore overfished (IOTC
2014b). We have awarded a “moderate” concern score.

current M SY

M SY

current M SY

INDONESIA/WESTERN CENTRAL PACIFIC

Very Low Concern
33



Factor 2.3 - Fishing Mortality

Factor 2.4 - Discard Rate

Opah

Factor 2.1 - Inherent Vulnerability

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. According
to this model, the exploitable biomass for the popula�on in the WCPO region fluctuated at or above the level
needed to produce the maximum sustainable yield (B ) for most of the �me series (1951–2012) and there
is a low probability (14%) of the biomass being below B  in 2012 (ISCBWG 2014). We have therefore
awarded a “very low” concern score.

M SY

M SY

INDONESIA/INDIAN OCEAN

Very Low Concern

Fishing mortality rates for swordfish in the Indian Ocean are es�mated to be well below levels needed to
produce the maximum sustainable yield (F /F  = 0.34). Fishing levels are also below the provisional limit
reference point (1.4 × F ) and therefore overfishing is not occurring. In addi�on, recent catches of swordfish
have been below the maximum sustainable yield. Fishing mortality rates in the southwest Indian Ocean (see
stock status for details) are also below levels needed to produce the maximum sustainable yield (F /F  =
0.89) (IOTC 2014b). We have awarded a score of “very low” concern.

2009 M SY

M SY

2009 M SY

INDONESIA/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 ) is 15%, which is
lower than the level necessary to produce the maximum sustainable yield (H  = 25%). It is very unlikely (<
1%) that fishing mortality rates (H) are unsustainable, so overfishing is not occurring (ISCBWG 2014). We
have therefore awarded a “very low” concern score.

2010–2012

M SY

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Medium

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 2013).
These life history characteris�cs suggest a moderate level of vulnerability (PSA score = 2), so we have
adjusted the score to “medium.”

Ra"onale:

Life history trait  Parameter  Score 

Average Maximum size  100-300 years  2
Average maximum age   10-25 years  2
Reproduc�ve strategy     Broadcast spawner      334



Factor 2.2 - Abundance

Factor 2.3 - Fishing Mortality

Factor 2.4 - Discard Rate

Olive ridley turtle

Factor 2.1 - Inherent Vulnerability

Factor 2.2 - Abundance

Trophic level  >3.25  1

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Moderate Concern

The status of opah in the Indian and Western and Central Pacific Oceans is unknown. We have awarded a
“moderate” concern score because of this and its inherent moderate vulnerability score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

Moderate Concern

Informa�on on fishing mortality rates of opah in the Indian and Western and Central Pacific Ocean is
unknown. Opah makes up between 7% and 9% of the catch in large pelagic fisheries opera�ng in Indonesian
waters (PT Surya 2015a) (PT Surya 2015b). We have awarded a “moderate” concern score due to a lack of
informa�on.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN CENTRAL PACIFIC

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.

INDONESIA/INDIAN OCEAN
INDONESIA/WESTERN 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).

INDONESIA/INDIAN OCEAN

High Concern

The Interna�onal Union for Conserva�on of Nature (IUCN) considers the olive ridley sea turtle to be
Vulnerable with a decreasing popula�on trend. The olive ridley turtle has been listed as Threatened on the
U.S. Endangered Species Act (ESA) since 1978 (NMFS 2012a). Current es�mates of the number of
nests/km/day in Indonesia are 230. It is es�mated that the annual nes�ng subpopula�on in Indonesia have
increased substan�ally in the Pacific Ocean. Nes�ng sites in the Indian Ocean occur along the beaches of
India, Bangladesh, Myanmar, Malaysia, and Pakistan. Arribada (large groups of sea turtles nes�ng at once)
nes�ng areas have seen a decrease in nes�ng events and the size of nes�ng females, sugges�ng the popula�on
may be declining. Solitary nes�ng sites have also seen a decrease in nes�ng turtles in the Indian Ocean.
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Factor 2.3 - Fishing Mortality

Factor 2.4 - Discard Rate

Overall, there has been a decrease in nes�ng females of 60%–98% within the Indian Ocean (Abreu-Grobois
and Plotkin 2008) (IOTC 2014c). We have awarded a “high” concern score because of the IUCN lis�ng.

INDONESIA/INDIAN OCEAN

Moderate Concern

The incidental capture of olive ridley turtles occurs worldwide, although the impact from other fisheries such
as trawls and gillnets appear to have a larger nega�ve impact compared to that of longlines (Wallace et al.
2013) (Abreu-Grobois and Plotkin 2008). Data related to incidental captures are scarce due to low repor�ng
by some countries and low observer coverage rates (≈1%) (Brouwer and Bertram 2009). Longline fisheries
opera�ng in the Indian Ocean incidentally capture sea turtles, although these fisheries’ impact is not as great
as that of other gear types such as gillnets. An ecological risk assessment es�mated that around 3,500 turtles
are caught in the Indian Ocean by longliners annually.

Informa�on on sea turtle interac�ons is not currently available from the majority of longline fleets opera�ng
in the Indian Ocean (IOTC 2014c). Indonesia reported 19 observed interac�ons with olive ridley sea turtles
during 2012–2013 (Irianto et al. 2014) and two observer programs conducted in 2005 and 2012 observed 51
and 71 turtles, respec�vely (IOTC 2014c). We have awarded a “moderate” concern score because the
popula�on is depleted, but this fishery does not appear to be a major contributor.

INDONESIA/INDIAN OCEAN

20-40%

Discard rates are unknown for this fishery. Tuna fisheries, which capture mahi mahi, have an overall discard
rate of 22% (Kelleher 2005). We have therefore awarded a 20-40% discard rate score.
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