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Disclaimer

Seafood Watch® strives to ensure all our Seafood Reports and the recommendations contained therein are
accurate and reflect the most up-to-date evidence available at time of publication. All our reports are peer-
reviewed for accuracy and completeness by external scientists with expertise in ecology, fisheries science or
aquaculture. Scientific review, however, does not constitute an endorsement of the Seafood Watch program or its
recommendations on the part of the reviewing scientists. Seafood Watch is solely responsible for the conclusions
reached in this report. We always welcome additional or updated data that can be used for the next revision.
Seafood Watch and Seafood Reports are made possible through a grant from the David and Lucile Packard
Foundation.
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Final Seafood Recommendation

This report provides recommendations for two US domestic squid fisheries, longfin squid (Doryteuthis
pealeii, formerly Loligo pealeii or Loligo pealei), and northern shortfin squid (//lex illecebrosus) found in
the US Mid-Atlantic trawl fishery, which accounted for 77% of all US landings of the species in 2010.

Both species of squid are a

Fishery I:\nptal:::s Impacts o.n Manage- | Habitat and Overall
Other Species ment Ecosystem
Stock
Lowest scoring
Rank species Rank Rank Recommendation
(Score) Rank*, Subscore, (Score) (Score) (Score)
(Score)
Longfin Squid,
Trawl Yellow Yellow Yellow GOOD
(3.05) (3) (2.6) ALTERNATIVE
(2.53)
Shortfin Squid, c00D
Traw \ZSE’;’ Ye(léc)’w Y(ezug;” ALTERNATIVE
(2.51)

Scoring note — scores range from zero to five where zero indicates very poor performance and
five indicates the fishing operations have no significant impact. * Rank and color in the 'Impacts
on other Species' column is defined based on the Subscore rather than the Score. See scoring

rules for more information.
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Executive Summary

This report provides recommendations for two US domestic squid fisheries, longfin squid (Doryteuthis
pealeii, formerly Loligo pealeii or Loligo pealei), and northern shortfin squid (/llex illecebrosus. Longfin
squid is a pelagic schooling species of the family Loliginidae. It is found in continental shelf and slope
waters from Newfoundland to the Gulf of Venezuela, and occurs in commercial abundance from
Southern Georges Bank to Cape Hatteras. This report covers the US Mid-Atlantic trawl fishery, which
accounted for 78% of all US landings of the species in 2010. The northern shortfin squid is a highly
migratory species distributed from Labrador to Florida. It inhabits offshore continental shelf and slope
waters and a small-mesh trawl fishery occurs near the edge of the continental shelf from Newfoundland
to Cape Hatteras. The northern stock component, extending from Newfoundland to the Scotian Shelf, is
assessed annually and managed by the Northwest Atlantic Fisheries Organization (NAFO). This report is
on the southern component of the stock found in US waters from the Gulf of Maine south (NAFO
Subareas 5 and 6).

Longfin squid and shortfin squid are highly resilient to fishing pressure. Regular stock assessments are
performed for longfin squid and biomass has generally fluctuated around or above targets. While 2009
(most recent) estimates of biomass were near proposed targets and NMFS stock status is “not
overfished,” biomass fluctuates widely from year to year. A proxy reference point for Bysy was proposed
in 2010, and in recent decades biomass has not fallen below this threshold. However, there has been
some disagreement about the techniques used to reach this reference point. Additionally, multiple
generations of longfin squid have occurred since the last stock assessment. There is evidence that the
longfin squid stock is only lightly exploited, as the stock has successfully supported the range of
observed catches from 1976 to the present. However, the NMFS overfishing status is unknown. Shortfin
squid stock status is unknown due to insufficient biomass data, although current landings and survey
data suggest productivity is moderate and increasing. Accepted biological reference points for fishing
mortality for shortfin squid do not exist and the impact of fishing mortality on this fishery is highly
debated.

The scores for both the longfin and shortfin squid fisheries are limited by loggerhead sea turtles (Caretta
caretta). Butterfish, which until recent years was in decline and is caught more than any other non-
target species in the East Coast squid trawl fisheries, has been considered a high bycatch concern.
Butterfish remains a stock of concern, but of greater concern is the take of loggerhead sea turtles in
both fisheries. The population size of loggerhead sea turtles has been in decline over the past decade,
and subpopulations of the species are listed as both threatened and endangered. The average annual
capture of loggerhead sea turtles in bottom otter trawl gear used in the Atlantic mackerel, squid and
butterfish (MSB) fisheries combined has been estimated to be not more than 62 loggerhead sea
turtles a year, of which 35 are expected to survive and 27 are expected to die or be seriously injured.
Although this mortality alone may not threaten loggerhead sea turtle recovery, this impact must be
considered in the context of the cumulative impacts of all fisheries on sea turtle populations.

The management of the longfin squid fishery has effectively maintained stock biomass through the use
of quotas, mortality caps, gear restrictions, and closed areas, but there is room to further incorporate
scientific advice into management and to reduce occasional take of endangered/threatened and
protected species. A suite of management measures have allowed the shortfin squid stock to recover
from a period of low abundance. There are some concerns that the potential for recruitment
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overfishing may still exist, particularly because this transboundary species is not managed jointly with
the Canadian component of the stock. The shortfin squid fishery has lower levels of bycatch than the
longfin squid fishery, and there is an established management system in place to monitor bycatch rates.

Longfin squid and shortfin squid habitat is sand and sand/mud along the continental shelf and slope and
they are caught primarily by using bottom otter trawl gear. Benthic biological and physical structures
may take some time to recover from trawling impact on this substrate. Recently, some shortfin squid
landings have come from midwater trawl gear, but the extent to which bottom contact occurs with that
gear is unknown. Although fishing effort by the domestic squid trawl fisheries is being effectively
controlled, it is not actively being reduced and a substantial proportion of all representative habitats are
unprotected, resulting in minimal mitigation for both longfin squid and shortfin squid fisheries. Shortfin
squid and longfin squid are both exceptional forage species and there is still much to be learned about
their roles in regional food webs, but recent independent research is encouraging.
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Introduction

Scope of the analysis and ensuing recommendation

This report provides recommendations for two US domestic squid fisheries. The longfin inshore squid
(Doryteuthis pealeii, formerly Loligo pealeii or Loligo pealei) is a pelagic schooling species of the family
Loliginidae. It is found in continental shelf and slope waters from Newfoundland to the Gulf of
Venezuela, and occurs in commercial abundance from Southern Georges Bank to Cape Hatteras
(Hendrickson and Jacobson 2006). This report is on the US Mid-Atlantic trawl fishery, which accounted
for 78% of all US landings of the species in 2010 (MAFMC 2011b).

The northern shortfin squid (//lex illecebrosus) is a highly migratory species distributed from Labrador to
Florida. It inhabits offshore continental shelf and slope waters and a small-mesh trawl fishery occurs
near the edge of the continental shelf from Newfoundland to Cape Hatteras (Hendrickson 2006). The
northern stock component, extending from Newfoundland to the Scotian Shelf, is assessed annually and
managed by the Northwest Atlantic Fisheries Organization (NAFQO). This report is on the southern
component of the stock, found in US waters from the Gulf of Maine south (NAFO Subareas 5 and 6).
Specifically, this report is on the US Mid-Atlantic trawl fishery, which accounted for 77% of all US
landings of the species in 2010 (MAFMC 2011d).

Species Overview
i. Overview of the species and management bodies.

Longfin Squid

Longfin squid are a short-lived species (~9 months) that have been targeted along the northeastern
coast of the US since the 1880s, first as bait and now as food for humans and bait. The stock is
roughly divided into a summer and winter spawned cohort, but it is believed a multitude of micro-
cohorts exist. Longfin squid spawned in the summer are believed to exhibit a greater growth rate
than those spawned in winter, although winter spawning has not been well studied (Hanlon et al.
2012). The majority of the longfin fishery usually (but not always) occurs during the winter and thus
targets the summer-spawned cohort (NMFS 2011a). Longfin squid are under the jurisdiction of the
Mid-Atlantic Fisheries Management Council (MAFMC), and are managed together with shortfin
squid, Atlantic mackerel and butterfish under the Atlantic Mackerel, Squid, and Butterfish (MSB)
Fishery Management Plan (FMP).

Shortfin Squid

Shortfin squid are a short-lived species (up to 215 days; NMFS 2004) that exhibit seasonal migration
based upon water temperature, and spawn throughout the year. They winter in offshore
continental slope waters and migrate inshore to the continental shelf during spring and summer in
“microcohorts” (Hendrickson and Showell 2006) but are considered a unit stock throughout their
range. Shortfin squid are targeted primarily from June to September as they migrate through prime
fishing grounds. Like longfin squid, shortfin squid are under the jurisdiction of the MAFMC’s MSB
FMP.

 Seafood Watch




Production statistics.
Longfin Squid
Although the fishery was formerly of minor importance to the US due to low market demand, squid
have long been popular food fish in foreign markets and US longfin squid were targeted by foreign
vessels from late 1960s to the mid-1980s (Hendrickson and Jacobson 2006). Landings peaked at
37,000 mt in 1973 (MAFMC 2011b; Figure 1). After this, extended US fishery jurisdiction reduced
foreign allocations and by the late 1980s foreign landings had ended (Figure 1; (MAFMC 2011b). US
landings of longfin squid averaged 17,181 mt from 1987-2009 (the period of domestic fishery
dominance), with a median catch of 17,328 mt (MAFMC 2011b; Figure 1). During 1988-1995,
catches were generally at or above this median. However, since in-season quotas were
implemented in 2000, fishery closures have occurred at least once per year and catches have usually
been below the median. Since 2005 catches have declined, and in 2010 reached their minimum
since 1968 at 6,855 mt (NEFSC 2011), but rebounded slightly in 2011 (Didden 2012). Preliminary
2012 landings suggest the 2012 longfin squid fishery will produce at least as much as 2011 unless
limited by the butterfish cap on the longfin fishery (Didden 2012). Longfin squid landings in 2010
were dominated by five US states: Rhode Island (49%), New York (26%), New Jersey (10%),
Massachusetts (10%), and Connecticut (4%) (NMFS 2012a).

Loligo Landings in U.S. Waters
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Figure 1. Longfin squid landings in the US EEZ by calendar year, 1963-2011. Data include all gear types.
(Figure from MAFMC 2012d)

Shortfin Squid

Total landings of the shortfin squid stock increased rapidly during the 1970s, from 1,600 mt in 1969
to a peak of 179,300 mt in 1979, and were mostly from the northern stock component in Canadian
waters (Hendrickson and Showell 2006). After peaking at 162,100 mt in 1979, landings from the
northern stock component declined rapidly to 400 mt in 1983 and have since remained at low levels
(Hendrickson and Showell 2006). Similar to longfin squid, shortfin squid landings in US waters were
dominated by foreign fleets in the 1970s and 1980s (Figure 2; MAFMC 2011b). With the advent of
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extended US fishery jurisdiction, foreign landings began to ease and domestic take began to
increase. From 1982 onwards, landings from the US domestic trawl fishery—primarily in the Mid-
Atlantic Bight—have comprised the majority of the total stock landings (MAFMC 2011b). US harvests
in recent decades have been variable, ranging from 115 mt to 23,118 mt and averaging 5,826 mt
from 1981 to 2010 (NMFS 2012a). The 2008-2011 landings were consistently above average (Didden
2012). Shortfin squid landings in 2010 were dominated by two US states: New Jersey (58%) and
Rhode Island (36%) (MAFMC 2011b).
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Figure 2. Shortfin squid landings in the US EEZ by calendar year, 1963-2011. Data include all gear types.
(Figure from MAFMC 2012d)

iii. Importance to the US/North American market
The growing global market for squid has resulted in an increased demand for US squid. More than
80% of US squid landings (including longfin squid, shortfin squid, and market squid) are exported,
with China being the largest market (65% of exports; Sea Fare Group 2011). In China, US squid is
often processed into cleaned tubes and tentacles, and then imported to markets in EU, US, and
Japan (Sea Fare Group 2011). US squid imports have been increasing over time, reaching 66,000 mt
in 2010 (37,000 mt from China; Sea Fare Group 2011). The growing popularity of fried calamari is
the principle driver behind this trend (Sea Fare Group 2011).

Longfin Squid
The longfin squid fishery was the 46™ largest fishery in the US by weight; in 2010, 6,716 mt were
landed, valued at $15,753,821 (NMFS 2012a). Ex-vessel price for longfin squid has been steadily

increasing in recent decades (Figure 4), despite variable trends in the total value of the fishery due
to inconsistent landings (Figure 5).
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Figure 4. US longfin squid ex-vessel prices ($/mt), 1982-2011 (CPI adjusted, 1982 base).
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Figure 5. Market (ex-vessel nominal) values by calendar year of total US landings for longfin squid, 1982-2011.
(Figure from MAFMC 2012d)

Shortfin Squid

The shortfin squid fishery was the 29" largest fishery in the US by weight; in 201015,823 mt were
landed, valued at $11,286,559 (NMFS 2012a). Shortfin squid landings are heavily influenced by year
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10

to year availability of the resource in addition to market demand. Nominal price of shortfin squid
has moved erratically since 1981 (Figure 6; NMFS 2012a), as has the total value generated by the
fishery (Figure 7). This is not surprising given that both landings and price vary so much.
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Figure 6. US shortfin squid ex-vessel prices ($/mt), 1981-2011 (CPI adjusted, 1982 base) . (Figure from

MAFMC 2012d)
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Figure 7. Market (ex-vessel nominal) values by calendar year of total US landings for shortfin squid, 1981-
2011. (Figure from MAFMC 2012d)
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Common and market names
Longfin Squid
Longfin squid were previously referenced in the literature as Loligo pealeii (or pealei), prior to the
name change to Doryteuthis pealeii (Hanlon 2012). Many papers still refer to longfin squid as
“Loligo squid.”. Other common names for longfin squid include long-finned squid, winter squid,
common squid, and boned squid (NMFS 2012d; FAO 2012b), and in neuroscience circles it is
sometimes called the “Woods Hole squid.”

Shortfin Squid
Shortfin squid are typically referred to in the literature as “lllex squid” or simply “lllex.” It is also
known by the common names northern short-finned squid and summer squid (FAO 2012a).

Primary product forms.
Edible parts of squid include the arms, the mantle (tube), and the fins, with cleaned tubes and arms,
squid rings, stuffed squid, squid steak and calamari being the primary product forms for human
consumption (Sea Fare Group 2011). Squid are an excellent source of protein, selenium, riboflavin,
and vitamin B12 (NFMS 2012d).

Longfin Squid
Although primarily used for human consumption, a portion of the annual catch of longfin squid is
also used for bait purposes.

Shortfin Squid
Shortfin squid are generally used as bait in commercial and recreational fisheries, but can also be
used for human consumption.
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Analysis

Scoring guide

e Allscores result in a zero to five final score for the criterion and the overall final rank. A zero
score indicates poor performance, while a score of five indicates high performance.

e The full Seafood Watch® Fisheries Criteria that the following scores relate to are available on our
website at www.seafoodwatch.org.

Criterion 1: Stock for Which You Want a Recommendation

Guiding principles

e The stock is healthy and abundant. Abundance, size, sex, age and genetic structure should be
maintained at levels that do not impair the long-term productivity of the stock or fulfillment of
its role in the ecosystem and food web.

e Fishing mortality does not threaten populations or impede the ecological role of any marine life.
Fishing mortality should be appropriate given current abundance and inherent resilience to
fishing while accounting for scientific uncertainty, management uncertainty, and non-fishery
impacts such as habitat degradation.

Stock Fishery Inherent Stock Status | Fishing Criterion 1
Vulnerability Mortality
Rank Rank (Score) | Rank (Score) Rank
(Score)
Longfin Longfin Low Moderate Yellow
) . Low Concern
Squid Squid, Trawl Concern (4) (3.05)
(2.33)
Shortfin Shortfin Low Moderate Eﬂoic(izzﬁte Yellow
Squid Squid, Trawl Concern (3) (2.33) (2.64)

Justification of Ranking
Factor 1.1 Inherent Vulnerability: Low Vulnerability

Key relevant information:
Longfin squid and shortfin squid have a low inherent vulnerability due to their short lifespans, fast
growth to maturity and rapid recruitment into the fishery.
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Detailed rationale:
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Factor Longfin Squid Score Source
Average age at maturity ~3 months 3 (Hanlon 2012; Hatfield
and Cadrin 2002)

Average maximum age <9 months 3 (Hanlon 2012; Macy

and Brodziak 2001)
Reproductive strategy Demersal egg layer 2 (Hanlon 2012)
Density dependence No depensatory or 2 (Hanlon 2012)

compensatory
dynamics
demonstrated or likely
Score (mean of factor scores) 2.5,
Low vulnerability

Factor Shortfin Squid Score Source
Average age at maturity <1year 3 (Hendrickson 2004)
Average maximum age 1 year 3 (Hendrickson 2006)
Reproductive strategy Demersal Egg 2 (Hendrickson 2004)
layer
Density dependence No depensatory 2 (Dawe et al. 2000)
or compensatory
dynamics likely

Score (mean of factor scores) 2.5,
Low vulnerability

Factor 1.2 Stock Status

Longfin Squid: Low Concern

Key relevant information:

Based upon the proposed Brygrestoln 0f 21,203 mt, in 2009 the longfin squid stock was believed to be well
above the level of being overfished (Figure 10; NEFSC 2011; MAFMC 2011c). NMFS stock status is “not
overfished,” although it is worth noting that multiple generations of longfin squid have occurred since
the last stock assessment. Furthermore, estimated biomass has been well above thresholds in most
years since the mid-1970s. Although the assessment process appears to have been robust, the biomass
reference points proposed have not yet been widely accepted. There were some concerns about the
proposed Bysy proxy, and one independent reviewer in the stock assessment review committee (SARC)
expressed doubts about the applicability of the approach used in SAW-51 (Tingley 2011). However, the
reviewers ultimately accepted the reference point.

Detailed rationale:

Longfin squid exhibit seasonal migration based upon water temperature, and spawn throughout the
year. They winter in offshore waters on the continental slope (~400 m deep) and migrate inshore to the
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continental shelf during spring and summer in “microcohorts” (NMFS 2005). The stock is roughly
divided into a summer and winter spawned cohort. Although those spawned in the summer are
believed to show a greater growth rate than those spawned in winter, winter spawning has not been
well studied (Hanlon et al. 2012). Within the range of commercial exploitation, the population is
considered to be a single stock unit, however recent genetic research has opened the debate on
possibility of multiple stocks (Buresch et al. 2006; Hanlon et al. 2012). The stock exhibits very large
fluctuations in abundance due to varying reproductive success and recruitment, and survey biomass is
often characterized by large inter-annual changes on the level of 2-3 fold (NEFSC 2011).
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Figure 9. Annual estimates of longfin squid biomass (annual averages of NEFSC spring and fall survey biomass) (A),
March-April biomass and consumption in relation to January-June catch, (B) and September-October biomass and
consumption in relation to July-December catch (C). The grey lines represent the two-year moving averages which,
in the top figure, indicate the 2009 value used for stock status determination. (Figure from NEFSC 2011)

Seafood Watch




16

The longfin squid stock was most recently assessed in 2010 at the 51 Stock Assessment Workshop
(SAW-51). This assessment was based on refinement of a method used during the previous assessment
(SAW-34 in 2002). Biomass estimates from Northeast Fisheries Science Center (NEFSC) spring (March-
April) and fall (September-October) bottom trawl surveys from 2008-2009 were averaged and used in
conjunction with seasonal and annual exploitation indices to compute catchability-adjusted swept-area
biomass (NEFSC 2011). The spring and fall biomass estimates represent seasonal cohorts that are
available to the January-June and July-December fisheries, respectively (NEFSC 2011). Only daytime
catches were used to compute the biomass estimates because the capture efficiency of bottom trawls
for longfin squid is highest during the day. Longfin squid biomass for 2009 was estimated to be 54,442
mt (80% Cl = 38,452-71,783 mt) (NEFSC 2011).

Although prior to 2010 a biomass reference point did not exist, SAW-51 was able to suggest a new
biomass reference point, proposing:

The median of the annual averages of the spring and fall survey biomass during 1976-2008 is 76,329 mt.
The stock appears to be lightly exploited, so assuming that the 1976-2008 median biomass estimate
represents 90% of the stock’s carrying capacity (K) a new BMSY target of 50% of K (0.50*(76,329/0.90) =
42,405 mt) is recommended. An appropriate biomass threshold is 50% of BMSY (= 21,203 mt) (NEFSC
2011).

Based upon this proposed Bryreshow 0f 21,203 mt, in 2009 the longfin squid stock was believed to be well
above the level of being overfished (Figure 10; NEFSC 2011; MAFMC 2011c). NMFS stock status for this
fishery is “not overfished,” although it is worth noting that multiple generations of longfin squid have
occurred since the last stock assessment. Furthermore, estimated biomass has been well above
thresholds in most years since the mid-1970s (Figure 11). Although the assessment process appears to
have been robust, the biomass reference points proposed have not yet been widely accepted. There
were some concerns about the proposed Bysy proxy, and one independent reviewer in the stock
assessment review committee (SARC) expressed doubts about the applicability of the approach used in
SAW-51 (Tingley 2011). However, the reviewers did accept the reference point.
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Loligo squid biomass status ("000 mt, median Q)

0,030
1.0

0.025
|

0.020
|

Frequency

0.015
I
Cumulative probability

0.010
]

Threshold
21;203

02 03 04 05 06 07 08 09

0,005
|

0.1

T
0.0

0.000

I | I I I
0 20 40 60 a0

Mean spring and fall biomass 2008-2009 (000 mt)
54442 (B0% Clis 384521071783

Figure 10. Longfin squid biomass estimate (mt x1000) based on spring and fall survey averages for 2008-2009,
shown as a probability distribution. Also shown are proposed biomass reference points. (Figure from NEFSC 2011)
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Figure 11. Annual biomass (averages of annual spring and fall biomass/ Bysy threshold) in relation to the proposed
biomass threshold (shown here as a relative value). (Figure from NEFSC 2011)
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Shortfin Squid: Moderate Concern

Key relevant information:
Although current landings and survey data suggest productivity is likely moderate, shortfin squid stock
status is unknown due to insufficient growth and biological data.

Detailed rationale:

The most recent stock assessment for shortfin squid occurred in 2005 (SAW-42) and stock status could
not be evaluated because there were no reliable estimates of stock biomass or exploitation rates
(MAFMC 2006). This is due, primarily, to a lack of available survey data and other assessment resources
for this short-lived species. Although new models show promise, an ongoing lack of seasonal maturity
and age data continues to render insufficient conclusions (MAFMC 2011b). Spawning areas are also
uncertain as there have been no direct observations of spawning in nature (Hendrickson 2004; MAFMC
2011d). Landings in 2004 were the highest on record (26,100 mt) and the fishery was closed because
the quota was reached (NEFSC 2006). Results from a biomass dynamics model that utilized US fishery
data from 1982 to 1993 led to shortfin squid reference points specified in the MSB FMP of BMSY=39,300
mt and FMSY=1.22 per year (NEFSC 2006). However, this model is now considered inappropriate to use
to derive biological reference points for the shortfin squid stock because it does not address the
semelparous (living for only a single season or year) life history of shortfin squid (NEFSC 2006). NMFS
stock status is “Unknown” (NMFS 2012i).

The NEFSC conducts bottom trawl research surveys that occur during both the annual spring shortfin
squid inshore migration onto the continental shelf and during the species’ autumn offshore migration
(Hendrickson 2004). An unknown fraction of the stock is located beyond the area sampled in these
surveys. During spring surveys, shortfin squid are collected in low numbers and at fewer stations than in
the autumn surveys. However, the autumn survey occurs near the end of the fishing season and,
therefore, autumn survey indices may represent indices of spawning stock escapement. These survey
data (Figure 12) may have the best potential to gauge stock size as they are representative of biomass
surviving fishing pressure over a spawning cycle (MAFMC 2011d).
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Figure 12. Shortfin squid relative abundance (A) and biomass (B) indices from NEFSC fall surveys, 1967-2011.
(Figure from MAFMC 2012d)

While fall survey data are highly variable depending on environmental conditions, trends do exist
(MAFMC 2011d). The number of shortfin squid per tow was at its highest during the peak years of the
fishery in the 1970s. The average number of shortfin squid per tow has been above average in almost
every year since 2002, indicating that the stock may be in a relatively productive state. However,
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another trend is a gradual decline in the mean size of shortfin squid. Mean weight of squid was greatest
during the high productivity period from 1976 to 1981, and lower in most years since. In 2005, shortfin
squid caught in US waters on autumn trawl surveys reached the lowest mean weight on record (67 g),
but mean weight increased to 104 g by 2009 (Hendrickson and Showell 2010). A comparison of mean
shortfin squid body weight in US waters (NAFO SA 5+6) with weights of the Canadian stock (Div. 4VWX)
shows similar trends of lower mean weight, despite variation due to difference in fishing effort and
environmental conditions (Figure 13; NEFSC 2006).
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Figure 13. Mean weight per individual (g) of shortfin squid caught in NAFO Subareas 5+6 autumn bottom trawl
surveys (1967-2009) and Canadian Div. 4VWX July bottom trawl surveys (1970-2009). (Figure from Hendrickson
and Showell 2010)

Trends in abundance and individual size of shortfin squid are known to vary greatly with climatic
conditions. Dawe and colleagues (2000) showed that shortfin squid abundance is positively related to a
favorable oceanographic regime associated with a negative North Atlantic Oscillation (NAO) index (weak
winter northwesterly winds), high water temperatures off Newfoundland and southward shifts in the
position of the Gulf Stream and the boundary between shelf waters and offshore slope waters (Dawe et
al. 2000). It has been hypothesized that carrying capacity for shortfin squid is limited and that the
southern (US) stock component approaches its relatively stable limit each year (Dawe et al. 2007). Squid
body size and physical condition are likely related to recruitment magnitude, indicating early peak
spawning or rapid growth rate in warm years of high abundance (O’Dor and Dawe 2012).

In the 2009 Ecosystem Status Report for the Northeast US Continental Shelf Large Marine Ecosystem
(NES LME), NMFS tracked changes in key indicators of climate, physical forcing, ecosystem dynamics,
and the role of humans in this system. Thermal conditions in the NES LME are changing due to warming
of coastal and shelf waters and cooling in the northern end of the range. As a consequence, there has
been a constriction of thermal habitats in the ecosystem, a northward shift in the distributions of some
fish species and a shift to a warmer-water fish community (EAP 2009). Effects on the shortfin squid
stock would appear to be higher productivity coupled with a constriction in habitat due to cooling in
Canadian waters (FAO Subareas 3 + 4). Such changes will have unknown effects on stock status.
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Factor 1.3 Fishing Mortality

Longfin Squid: Moderate Concern

Key relevant information:

Based on the 2010 SAW-51 stock assessment, fishing mortality is at or below a sustainable level and is
not expected to reduce stock productivity. However, the current F reference point is now considered
inappropriate, and NMFS overfishing status is “unknown.”

Detailed rationale:

The current Fysy proxy (0.31 per quarter or 1.24 per year) was calculated in the 34" saw (2002) as the
75" percentile of quarterly exploitation indices during 1987-2000 (NEFSC 2002a). Based on this
exploitation reference point, overfishing was not occurring in the longfin squid stock in 2009 because
the exploitation index was 0.063, compared to Fryrestoln (75th percentile of exploitation indices during
1987-2009), which is 0.277 (NEFSC 2011). The 2009 exploitation index of 0.176 (catch in 2009 divided by
the average of the spring and fall survey biomass during 2008-2009; 80% Cl = 0.124-0.232) was slightly
below the 1987-2008 median of 0.237 (Figure 17; NEFSC 2011).
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Figure 17. Longfin squid exploitation index for 2009 shown as a probability distribution. (Figure from NEFSC 2011)

The 51% SAW, however, concluded that the current F reference point is inappropriate for this lightly
exploited stock, as there is no clear statistical relationship between longfin squid catch and annual
biomass estimates during 1975-2009. A new threshold reference point was not recommended.

While the 2010 assessment posited that fishing mortality is probably low, without real-time assessment
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and management, ascertaining actual fishing mortalities is not currently feasible. Thus, the previous
stock assessment's determination of “no overfishing” has been invalidated and NMFS overfishing status
is “unknown” (NMFS 2012i).

However, annual catches have been low relative to annual estimates of minimum consumption by a
subset of finfish predators (NEFSC 2011; Moustahfid et al. 2009). Though estimates of longfin squid
consumption by finfish exhibit high inter-annual variability, they were 0.8 to 11 times the annual catches
during the period 1977-2009 (Figure 18; NEFSC 2011). With finfish and marine mammal populations in
the Northeast Continental Shelf ecosystem rebuilding, the potential for increased predation of longfin
squid to trigger stock collapse increases the uncertainty surrounding whether maintaining fishing effort
at the current level is appropriate. There is, however, some debate on whether high consumption
means that a stock is less or more likely to experience overfishing. Landings of longfin squid declined
from 2005 to 2010 (NMFS 2012a), although the perception is that the stock is lightly exploited (NEFSC
2011).
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Figure 18. Annual spring and fall minimum consumption estimates of longfin squid for a subset of 15 finfish
predators, in relation to annual catches of longfin squid. (Figure from NEFSC 2011)

Shortfin Squid: Moderate Concern

Key relevant information:
Accepted biological reference points do not exist and the impact of mortality from this fishery is
unknown or debated.

Detailed rationale:
The MAFMC’s most recent environmental assessment of the shortfin squid fishery states that no reliable
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fishing mortality rate can be derived due to insufficient data on stock biomass (MAFMC 2011b).
Previous estimates are considered invalid and the current MSY—based biological reference points are
based on a biomass dynamics model that estimates MSY at 24,274 mt using data from 1982 to 1983
(NEFSC 1996). Amendment 8 of the FMP, which provides the basis of the current catch quota, specifies
Bumsy as 39,300 mt, MSY as 24,000 mt, and Fysy as 1.22 per year (MAFMC 1998). During 1999-2003,
catches from NAFO Subareas 5+6 (the US stock) ranged between 2,750 t (in 2002) and 9,011 t (in 2000).
The fishery was closed in September of 2004, when the highest catch on record (26,097 mt) was landed
and the quota of 24,000 mt was exceeded. Landings declined to 9,022 in 2007, but then increased to
18,418 t in 2009 (Hendrickson and Showell 2010). Based on a number of qualitative analyses, including
landing and survey trends, it was determined that overfishing was not likely to have occurred during
1999-2002 (MAFMC 2011d). Even though it has not been possible to evaluate fishing mortality on the
stock of shortfin squid in more recent years, NMFS status remains as ‘no overfishing,” based on the
findings of SAW-42 in 2005 (NMFS 2012i).

Shortfin squid is managed using quotas based on ‘acceptable biological catch’ (ABC) recommendations
from the MAFMC’s Scientific and Statistical Committee (SSC). In 2011, the SSC recommended an ABC of
24,000 mt. The 24,000 mt ABC for shortfin squid is not an assessment-based ABC. The SSC has found
that even though trawl survey CPUE and landings have varied, there do not appear to be any long-term
trends; changes in landings could be the result of changes in abundance, availability, and/or market
conditions. Additionally, there was no available evidence that landings of 24,000-26,000 mt had caused
harm to the shortfin squid stock (Didden 2012). The SSC recommended this ABC for a three-year period
(2012-2014), subject to SSC annual review. The fishery has not exceeded 24,000 mt except once in over
30 years (Didden 2012).

 Seafood Watch




24

Criterion 2: Impacts on other retained and bycatch stocks

Guiding principles

e The fishery minimizes bycatch. Seafood Watch® defines bycatch as all fisheries-related
mortality or injury other than the retained catch. Examples include discards,
endangered or threatened species catch, pre-catch mortality and ghost fishing. All
discards, including those released alive, are considered bycatch unless there is valid
scientific evidence of high post-release survival and there is no documented evidence of
negative impacts at the population level.

e Fishing mortality does not threaten populations or impede the ecological role of any
marine life. Fishing mortality should be appropriate given each impacted species’

abundance and productivity, accounting for scientific uncertainty, management

uncertainty and non-fishery impacts such as habitat degradation.

Longfin Squid

Stock Inherent Stock Fishing Subscore | Score Rank
Vulnerability | Status Mortality (subscore*discard | (based
modifier) on
Rank Rank Rank (Score) subscore)
(Score)
Loggerhead High Very High Low Concern 1.92 1.72
Sea Turtles Concern (1) | (3.67)
Pilot Whales | High High Moderate 2.16 1.94
Concern (2) | Concern
(2.33)
Butterfish Low Moderate Moderate 2.64 2.38 | Yellow
Concern (3) | Concern
(2.33)
Spotted Hake | Medium Moderate Moderate 2.64 2.38 | Yellow
Concern (3) | Concern
(2.33)
Longfin Squid | Low Low Moderate 3.05 2.75 | Yellow
Concern (4) | Concern
(2.33)
Common High Low Moderate 3.05 2.75 | Yellow
Dolphin Concern (4) | Concern
(2.33)
Spiny Dogfish | High Very Low Very Low 5.00 4.50 | Green
Concern (5) | Concern (5)
Silver Hake Medium Very Low Very Low 5.00 4.50 | Green

Concern (5)

Concern (5)
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Stock Inherent Stock Fishing Subscore | Score Rank
Vulnerability | Status Mortality (subscore*discard | (based
modifier) on
Rank Rank Rank (Score) subscore)
(Score)
Loggerhead High Very High Low Concern 1.92 1.92
Sea Turtles Concern (1) | (3.67)
Pilot Whales | High High Moderate 2.16 2.16
Concern (2) | Concern
(2.33)
Butterfish Low Moderate Moderate 2.64 2.64 | Yellow
Concern (3) | Concern
(2.33)
Shortfin Low Moderate Moderate 2.64 2.64 | Yellow
Squid Concern (3) | Concern
(2.33)
Spotted Hake | Medium Moderate Moderate 2.64 2.64 | Yellow
Concern (3) | Concern
(2.33)
John Medium Moderate Moderate 2.64 2.64 | Yellow
(Buckler) Concern (3) | Concern
Dory (2.33)

Justification of Ranking

Management agencies include summary data on bycatch and discards from regional observer programs
in regular publications such as environmental assessments and fishery status reports (Tables 2-4). Non-
target species assessed here include those comprising 5% or more the catch, or those with a
conservation status of concern (endangered, threatened, overfished, etc.). In the shortfin squid fishery,
bycatch is very low, with no incidentally caught species amounting to 5% of the catch. For this fishery,
the most frequently caught non-target species were assessed. Assessed species for longfin and shortfin
squid include: butterfish (Peprilus triacanthus), pilot whales (Globicephala sp.), common dolphin
(Delphinus sp.), loggerhead sea turtles (Caretta caretta) spotted hake (Urophycis regia), John (Buckler)
dory (Zenopsis conchifer), spiny dogfish (Squalus acanthias) and silver hake (Merluccius bilinearis).
Loggerhead sea turtles limit scores for this criterion. Butterfish is also discussed in some detail here, as

it has been the bycatch species of highest concern for longfin squid and shortfin squid.
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Table 2. Key species observed taken and discarded in directed trips for longfin squid, based on unpublished NMFS
Northeast Fisheries Observer Program data and unpublished dealer weighout data from 2006 to 2010. There are
2204.6 pounds in one metric ton. (Table from MAFMC 2011b)

Forevery | Forevery Ofall
metrlclton metnc_ton of DK Ratio discards | Percent of Rough Annual
of Lolige Loligo - - Catch (pounds)
L - Pounds (Ratio of observed, given
INE Fishenes Science Center caught, caught, . i based on 5-
Pounds Observed Caught | Observed species | percent that | species
Common Name i pounds of | poundsof | . year average of|
Discarded - ! discarded to| comes from | that was -
given given . i ; Loligo catch
. . Loligo Kept) given discarded
species species species (11634 mt)
caught. discarded. P
Directed Loligo Trip Bycatch and Discards
_

BUTTERFISH 524,478 490,523 260.3 2434 0.11 0.17 0.94 3,027,814
DOGFISH SPINY 327,240] 326,342 162.4 161.9 0.07 0.11 1.00 1,889,160
ISQUID (ILLEX) 651,634| 254,007 3234 126.0 0.06 0.09 0.39 3,761,885
HAKE, SILVER 310,387 240,680 154.0 119.4 0.06 0.08 0.78 1,791,865
HAKE, SPOTTED 227,516] 221,705 112.9 110.0 0.05 0.08 0.97 1,313,452
ISCUP 2253569 147,507 111.8 73.2 0.03 0.05 0.65 1,301,001

Table 3. Key species observed taken and discarded in directed trips for shortfin squid, based on unpublished NMFS
Northeast Fisheries Observer Program data and unpublished dealer weighout data from 2006-2010. There are
2204.6 pounds in one metric ton. (Table from MAFMC 2011b)

For every | For every of all Eoughl
metric ton | mefric ton | DK Ratio Uia nnua
- discards | Percent of Catch
of lllex of lllex (Ratio of B
) i . Pounds Pounds . observed, given (pounds)
NE Fisheries Science caught, caught, species .
Center Common Mame Observed | Observed ounds of | pounds of | discarded percent species | based on >-
Caught Discarded | POY! pou that comes| thatwas [year average
given given to lex B .
. i from given | discarded of lllex
SPECIES Species Kept) species landings
caught. | discarded. (15.314 mt)
Directed lllex Trip Bycatch and Discards
SQUID (ILLEX) 18,560,449 263257 22046 31 0.0144 64.1% 1% NA|
[BUTTERFISH 91,629 37,497 6.1 4 0.0020 9.1% 3% 93913
IFISH, NK 25994 25,994 3.1 3 0.0014 6.3% 100% 47,282
IHAKE, SPOTTED 14,161 14,010 1.7 2 0.0008 34% 99% 25,759
|oory, BUCKLER (JOHN) 15346 10,986 18 1] 0.0006 27% 72% 27,915

Factor 2.1 Inherent Vulnerability

Butterfish: Low Vulnerability
Key relevant information:
With both sexes reaching maturity within a year, average life span of 2-3 years, average length of 30 cm,

and a highly successful reproductive strategy, the FishBase vulnerability score for butterfish is 19 of 100
(Cheung et al. 2005).
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Spotted Hake: Medium Vulnerability
Key relevant information:
FishBase vulnerability score for spotted hake is 38 of 100 (Cheung et al. 2005).

John (Buckler) Dory: Medium Vulnerability
Key relevant information:
FishBase vulnerability score for John (Buckler) dory is 51 of 100 (Cheung et al. 2005).

Spiny Dogfish: High Vulnerability
Key relevant information:
FishBase vulnerability score for spiny dogfish is 69 of 100 (Cheung et al. 2005).

Silver Hake: Medium Vulnerability
Key relevant information:
FishBase vulnerability score for silver hake is 54 of 100 (Cheung et al. 2005).

Pilot Whales: High Vulnerability
Key relevant information:
Pilot whales have high inherent vulnerability (Seafood Watch Criteria Document p.10).

Common Dolphins: High Vulnerability
Key relevant information:
Common dolphins have high inherent vulnerability (Seafood Watch Criteria Document p.10).

Loggerhead Sea Turtles: High Vulnerability
Key relevant information:
Loggerhead sea turtles have high inherent vulnerability (Seafood Watch Criteria Document p.10).

Factor 2.2 Stock Status
Butterfish: Moderate Concern

Key relevant information:
The butterfish stock has been in decline in recent decades. Recent rebuilding is encouraging, but the
reasons for the decline are unknown and an accepted biomass reference point is currently lacking.

Detailed rationale:

The butterfish is a small, short-lived fish sharing a similar habitat and life history as the longfin and
shortfin squid. Butterfish form loose schools, migrate seasonally from inshore waters during the
summer to offshore waters during winter and are primarily pelagic. They are prey to a variety of
species, including silver hake, bluefish, swordfish, and longfin squid (Overholtz 2006).

Until recent years, biomass estimates have been in decline since the 1980s, and NMFS had listed the
stock status as ‘overfished’ (Figure 20). The butterfish stock was most recently assessed in 2009 at SAW-
49 using data through 2008, and there was no evidence to suggest the status of the stock had improved
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since the previous assessment at SAW-38 in 2003 (NMFS 2012i). Although biomass estimates exist
(spawning biomass estimated to be 45,000 mt and total biomass estimated to be 88,800 mt; Figure 21),
there is great uncertainty regarding the status of the butterfish stock (NEFSC 2010a). Despite low
vulnerability due to life history characteristics such as a short lifespan, the butterfish population appears
to have declined over time and the underlying causes for this decline are unknown. The population is
currently in Year 3 of a 4-year rebuilding plan and survey results indicate that stock biomass appears to
have increased by more than three-fold since 2006 (NMFS 2012i; Miller and Rago 2012). Due to
concerns with previous assessment techniques, the ‘overfished’ status was voided in 2012 and replaced
with ‘unknown.” The status of the butterfish stock will likely remain as ‘unknown’ until biological
reference points can be determined in a future assessment to indicate otherwise (MAFMC 2011b).
Given the lack of a biological reference point for biomass, coupled with uncertainty as to the cause of
the stock’s apparent decline in recent decades, butterfish remains a stock of concern.
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Figure 20. Butterfish relative abundance and biomass estimates from NEFSC fall trawl survey tows (Figure from
MAFMC 2012d)
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Figure 21. Butterfish recruitment and biomass through 2008 (Figure from NEFSC 2010a)

Spotted Hake: Moderate Concern

Key relevant information:
There has been no stock assessment for spotted hake, and stock status is thus unknown.

John (Buckler) Dory: Moderate Concern

Key relevant information:
There has been no stock assessment for John dory, and stock status is thus unknown.

Spiny Dogfish: Low Concern

Key relevant information:

The US Atlantic spiny dogfish stock experienced serious declines, low or failed recruitment, and
decreased survivorship of pups throughout the 1990s, but has since been recovering. In 2009, the
abundances reached levels high enough for the stock to be considered rebuilt and annual quotas have
been increased by NMFS (Roberts 2011). NMFS stock status for spiny dogfish is ‘not overfished’ and ‘not
approaching overfished’ (NMFS 2012i). Since stocks have only recently been rebuilt, precaution is
needed to ensure biomass remains high, leading to some uncertainty.

Seafood Watch



31

Silver Hake: Very Low Concern

Key relevant information:
NMFS stock status is ‘not overfished’ for two stocks of silver hake: Gulf of Maine / Northern Georges
Bank and Southern Georges Bank / Mid-Atlantic (NMFS 2012i).

Pilot Whales: High Concern

Key relevant information:

Because they are difficult to differentiate at sea, short-finned and long-finned pilot whales are often
treated as a single species. Approximately 31,139 (CV=27%) pilot whales of both species are estimated
to occur in the western North Atlantic (Taylor et al. 2011). NMFS’ best estimates for population sizes in
US waters in the western North Atlantic are 24,674 (CV=0.45) short-finned pilot whales, with a minimum
population size of 17,190, and 12,619 (CV=0.37) long-finned pilot whales, with a minimum population
size of 9,333 (NMFS 2011c; NMFS 2011d). Although abundance estimates for the eastern tropical Pacific
exhibited an increase from 1986 to 1990 and from 1998 to 2000, data are not available throughout the
range of the species and there is no information on global abundance trends (Taylor et al. 2011). Long-
finned pilot whales are listed as strategic species by the Marine Mammal Protection Act, whereas short-
finned pilot whales are not. However, since the two species are difficult to differentiate at sea and
inhabit overlapping ranges, their abundance estimates are combined (Waring et al. 2010).

Common Dolphins: Low Concern

Key relevant information:

The population of short-beaked common dolphins (Delphinus delphis delphis) off the US Atlantic coast is
estimated at 120,743 animals (CV=0.23), based on two surveys conducted in 2004 (NMFS 2011e). The
minimum population estimate for western North Atlantic common dolphin is 99,975 (NMFS 2011e).
Although there are insufficient data to determine population trends, this species is considered abundant
worldwide, except for a few specific populations. Short-beaked common dolphins (Delphinus delphis
delphis) are not considered strategic species by the Marine Mammal Protection Act. The minimum
population estimate in 2010 was 99,975, and the best estimate of abundance was 120,743 (CV = 0.23).
However, stock status relative to the optimum sustainable population in the US Atlantic EEZ is unknown
(Waring et al. 2010).

Loggerhead Sea Turtles: Very High Concern

Key relevant information:
Loggerhead sea turtles are listed as ‘Threatened’ in the Northwest Atlantic (NMFS 2012h).

Detailed Rationale:

The population size of loggerhead sea turtles has been in decline over the past decade (TEWG 2009).
Annual nest numbers in the Western North Atlantic region have been generally decreasing, with a slight
upturn in 2008 (TEWG 2009). Of particular concern are the deceases in the Peninsular Florida
population, which represent approximately 80% of all the nests in the Western North Atlantic (TEWG
2009). There has been an overall 37% decrease in nests in the Peninsular Florida population between
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1989 and 2007 (TEWG 2009). The northwest Atlantic distinct population segment (DPS) of loggerhead
sea turtles, along with three other loggerhead DPS, has been listed as ‘Threatened’ under the US
Endangered Species Act (NMFS 2012h). Five other loggerhead DPS are considered ‘Endangered’ (NMFS
2012h).

Factor 2.3 Fishing Mortality
Butterfish: Moderate Concern

Key relevant information:

There has not been a directed fishery for butterfish in recent years. Butterfish are harvested as bycatch
in squid fisheries and landings are limited to the butterfish ABC, currently placed at 1,811 mt. A
butterfish mortality cap was placed on the longfin squid fishery in 2011. While the butterfish stock has
increased since then, this cannot necessarily be attributed to the cap and the contribution of the squid
fisheries to butterfish mortality is uncertain.

Detailed rationale:

There has not been a directed fishery for butterfish since 2002. Instead, most butterfish are harvested
as bycatch with both longfin and shortfin squid. Co-occurrence with shortfin squid is more likely during
September and October when butterfish migrate into deeper offshore waters that constitute shortfin
squid habitat (MAFMC, 2011c). Butterfish accounted for an average of 17% of all observed discards
within the longfin squid fishery from 2006 to 2010 and 9.1% of the observed discards in the shortfin
squid fishery over the same period, although butterfish are caught in the longfin squid fishery at a much
greater scale (MAFMC 2011c). From 2006 to 2010, 94% of all butterfish landed in the longfin squid
fishery and 73% of all butterfish landed in the shortfin squid fishery were discarded (MAFMC 2011b).
For 2012, the commercial discard set-aside for butterfish was set at 66.67% (MAFMC 2011c).

From 1965 to 1976 US butterfish landings averaged 2,051 mt. During the period 1977-1987, landings
doubled to 5,252 mt. After peaking in 1984 at 12,000 mt, landings have declined sharply (Figure 24;
MAFMC 2011b). The principal drivers behind this decline are thought to be low abundance, reductions
in foreign landings, and a decline in Japanese demand for butterfish (MAFMC 2011b).
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Butterfish Catch in U.S. Waters

45,000 1 ~Most Landings Foreign Untit 1978 | —— Total Catch (Inc Discards)

= =g= = Total Landings

|

40,000

Discards

US Landing Quotas

35,000

| L

30,000
25,000 /*\
20,000

15,000 7 VY

[

f===g==—

Metric Tons

i
-

e
¥ —
x

10,000 H

o
| S
|
i :;”
>

5,000 -
|

1965
1967
1969

Figure 24. U.S. butterfish landings, 1965-2011 (Figure from MAFMC 2012d)

Butterfish are managed with mackerel, longfin squid and shortfin squid under the MSB FMP. Butterfish
catches have been limited since the allowable biological catch (ABC) was reduced to 4,545 mt in 2005,
and then to 1,500 mt in 2008 (MAFMC 2011b). These ABC reductions were in response to the results of
SAW-38 in 2004, which concluded that the stock was overfished. The most recent assessment for this
stock (SAW-49) gave the mortality reference point of Fysy=0.38 at MSY of 12,200 mt (NEFSC 2010a). In
May 2010, the MAFMC’s SSC reviewed the results of SAW-49 and the NEFSC fall 2009 trawl survey
indices for butterfish. Due to uncertainty in the assessment, the SSC recommended keeping the
butterfish ABC at the status quo level of 1,500 mt for 2011. On January 1, 2011, NMFS implemented a
binding butterfish mortality cap, allocated by trimester, to limit butterfish catch in the longfin squid
fishery (MSB FMP Amendment 10). This cap is placed at 75% of the butterfish ABC (1,125 mt), applies to
both butterfish landings and discards, and closes the longfin squid fishery once reached (MAFMC 2011c).
Since the cap is tied to the butterfish ABC, high butterfish bycatch in the longfin squid fishery should not
negatively impact the butterfish stock (Didden 2012).

As the stock of butterfish continue to decline despite having the ABC limits in place, it is unclear whether
fishing is impairing recruitment and, thus, the overall effects of fishing mortality on butterfish is
considered unknown (NEFSC 2010a; MAFMC 2011b). At its May 2011 meeting, the MAFMC’s SSC
concluded that butterfish fishing mortality (landings and discards) has been low and that other factors—
environmental conditions and low recruitment—may be primarily contributing to the decline of
butterfish (NEFSC 2010a; MAFMC 2011c). It was agreed that overfishing was not likely occurring within
the fishery, and this conclusion is supported by more recent research (Miller and Rago 2012). There will
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likely be a butterfish fishery again in 2013 as this preliminary work has shown a rebound in butterfish
abundance (Didden 2012). A new assessment is pending in 2013.

Spotted Hake: Moderate Concern

Key relevant information:

There is no targeted fishery for spotted hake. Spotted hake is caught in both the longfin squid and
shortfin squid fisheries. Since overall bycatch is higher in the longfin squid fishery, it is caught at a much
greater scale in that fishery. From 2006 to 2010, approximately 113 pounds of spotted hake were
caught for every metric ton of longfin squid caught, compared to only 1.7 pounds of spotted hake per
metric ton of shortfin squid caught. Almost all spotted hake that is caught is discarded (MAFMC 2011b).
There has been no stock assessment for spotted hake, and the existence of overfishing is, thus,
unknown.

John (Buckler) Dory: Moderate Concern

Key relevant information:

There is no targeted fishery for John dory. John dory is one of the more common bycatch species in the
shortfin squid fishery, but since overall bycatch is low in this fishery, catch of John dory occurs at
extremely low levels. From 2006 to 2010, approximately 1.8 pounds of John dory were caught for every
metric ton of shortfin squid caught, with about half of that discarded (MAFMC 2011b). There has been
no stock assessment for John dory, and the existence of overfishing is thus unknown.

Spiny Dogfish: Very Low Concern

Key relevant information:

From 2006 to 2010, approximately 162 pounds of spiny dogfish were caught for every metric ton of
longfin squid caught, with almost all of it discarded (MAFMC 2011b). Spiny dogfish is managed under
the spiny dogfish FMP, under joint jurisdiction of the Northeast Fishery Management Council (NEFMC)
and the MAFMC. Atlantic spiny dogfish landings increased sharply with the advent of directed fisheries
in the early 1990s, peaked in the mid-1990s, and declined just as sharply between the mid and late
1990s (Roberts 2011). NMFS status for spiny dogfish is that overfishing is not occurring (NMFS 2012i).
In 2008, the fishing mortality rate was well below fishing mortality reference points (Rago & Sosebee
2010), which led to an increase in the annual quota.

Silver Hake: Very Low Concern

Key relevant information:

From 2006 to 2010, for every metric ton of longfin squid caught, approximately 154 pounds of silver
hake were caught, with the majority being discarded (MAFMC 2011b). Silver hake, also known as
whiting, is managed together as part of the Northeast Multispecies Groundfish Fishery. NMFS has
determined that overfishing is not occurring in either the northern or southern stock, as mortality has
stayed below the Fy;sy proxy (NMFS 2012i).
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Pilot Whales: Moderate Concern

Key relevant information:

From 2000 to 2005, on 51,675 observed Northeast US bottom trawl tows, a total of 12 pilot whales
(short-finned pilot whales and long-finned pilot whales not partitioned, due to the difficulty of
identifying them to species) were observed taken in the gear (Rossman 2010). Six of the pilot whales
were taken by the Northeast region multispecies groundfish fishery, while the other six were observed
between August and December in the Mid-Atlantic longfin and shortfin squid fisheries. The total mean
annual bycatch estimate over both regions during 2000—2005 was 72 pilot whales (Rossman 2010). This
estimate is 29% of the current potential biological removal (PBR) level for this species, but is not fishery
specific (Rossman 2010).

Earlier estimates (1996-1999) are available for pilot whale deaths in the shortfin squid and longfin squid
fishery (MAFMC 2011b). The estimated fishery-related mortality of pilot whales in the longfin squid
fishery, based on only one observed take from 1996 to 1999, was O (zero) between 1996 and 1998 and
49 in 1999 (CV=0.97) (MAFMC 2011b). The estimated fishery-related mortality of pilot whales
attributable to this shortfin squid fishery was: 45 in 1996 (CV=1.27), 0in 1997, 85 in 1998 (CV=0.65), and
0in 1999 (MAFMC 2011b). Based on a current PBR of 93 longfin pilot whales (conservatively assuming
the pilot whale mortalities were all longfin pilot whales, which are a strategic stock with a lower PBR),
this would amount to an average of 32.5 deaths per year or 35% of the PBR in the shortfin squid fishery,
and 12.25 deaths per year or 13% of the PBR in the longfin squid fishery.

Consideration of more recent years leads to a lower estimate for pilot whale take, as only one observed
take occurred in the Mid-Atlantic bottom trawl fleet in 2006, and none in 2007 and 2008 (NEFSC 2010b).
The 2004-2008 average annual pilot whale (multiple species) mortality attributed to Mid-Atlantic
bottom trawl fisheries was 34 animals (CV=0.13) (NEFSC 2010b; MAFMC 2011b). The only small
cetacean fishing mortality estimates attributable to specific squid fisheries are for pilot whales taken in
the offshore longfin squid and shortfin squid fisheries. However, recent fishery specific estimates are not
available. Fishing mortality due to the Mid-Atlantic bottom trawl fisheries is unlikely to exceed the PBR
for pilot whales, but the squid fisheries are a substantial contributor to their mortality, and effective
management is in place (through the Atlantic large whale take reduction plan).

Common Dolphin: Moderate Concern

Key relevant information:

From 2000 to 2005, on 51,675 observed Northeast US bottom trawl tows, a total of 39 common
dolphins were observed taken in the gear (Rossman 2010). The offshore longfin squid fishery operating
in the Mid-Atlantic region accounted for 59% of the observed take of common dolphin (Rossman 2010).
The remaining common dolphin take was observed in the Northeast region, where the longfin squid
fishery was also responsible for some of the take. The total mean annual bycatch estimate over both
regions during 2000—2005 was 142 common dolphins (Rossman 2010). This estimate is 14% of the
current PBR level for this species, but is not fishery specific (Rossman 2010).

Total US fishery-related mortality and serious injury for this stock exceeded 10% and therefore could not
be considered insignificant and approaching zero.
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Loggerhead Sea Turtles: Low Concern

Key relevant information:

The Atlantic squid trawl fisheries have been known to interact with endangered and threatened sea
turtles late in Trimester Il and early in Trimester |l (between August and October; MAFMC 2011c). The
primary area of impact is likely in waters of the Mid-Atlantic from Virginia through New York.
Loggerhead sea turtles are the primary turtle species likely to be adversely affected by the MSB fishery,
as they are the most abundant species occurring in US North Atlantic waters (MAFMC 2011c). Sea
sampling and observer data indicate that fewer interactions occur between fisheries that capture MSB
and leatherback, Kemp's ridley, and green sea turtles (MAFMC 2011c).

There have been 9 observed sea turtle takes in the MSB fishery during the past 11 years (using top
species landed; NMFS 2010). All sea turtle takes have occurred in bottom otter trawl gear participating
in the squid fishery. All sea turtles were released alive, except one 2002 take.

The NEFSC, using vessel trip reports (VTR) data from 2000 to 2004, estimated the average annual
capture of loggerhead sea turtles in bottom otter trawl gear used in the Atlantic MSB fisheries to be not
more than 62 loggerhead sea turtles a year (NMFS 2010). Of this, 35 are expected to survive while 27
are expected to die or be seriously injured as a result of being captured in all MSB bottom trawls (NMFS
2010). NMFS also anticipates that up to two green sea turtles, two Kemp's ridley sea turtles, and two
leatherback sea turtles will be incidentally taken (lethal or/non-lethal) in any given year in the MSB
fishery based on the very low encounter rates for these species (NMFS 2010). NMFS does not believe it
would be reasonable to expect the death, capture, or harassment of these numbers of sea turtles to
diminish the viability of their populations or to appreciably reduce the recovery of sea turtle species in
the Atlantic (NMFS 2010). However, although the likely impact on loggerhead populations is low in the
MSB fisheries, the impact of the Atlantic squid trawl fisheries on sea turtle populations must be
considered in the context of the cumulative impacts of all fisheries on sea turtle populations, as an
estimated 4,600 sea turtle deaths per year are attributable to US fisheries (Finkbeiner et al. 2011).
Management effectiveness at reducing mortalities (area restrictions and effort reductions) is unknown,
but the squid fishery is not one of the primary anthropogenic contributors to mortality.

Factor 2.4 Overall Discard Rate

Longfin Squid: 40%—-60%

Key relevant information:

Based on 2006-2010 NMFS observer data as described in the most recent environmental assessment,
discards in the longfin squid fishery are relatively high (about 58% of all catch by weight discarded) with
butterfish, spiny dogfish, shortfin squid, hakes, scup, skates, flounders, and mackerel topping a varied
list of discarded species (MAFMC 2011b).

Shortfin Squid: 0%—-20%

Key relevant information:

Based on 2006-2010 NMFS observer data as described in the most recent environmental assessment,
discards in the shortfin squid fishery are relatively low (less than 1% of all catch by weight discarded)
with butterfish, spotted hake, John (buckler) dory, and other finfish being the most frequently discarded
species (MAFMC 2011b).

 Seafood Watch




37

Criterion 3: Management Effectiveness

Guiding principle

e The fishery is managed to sustain the long-term productivity of all impacted species.
Management should be appropriate for the inherent resilience of affected marine life
and should incorporate data sufficient to assess the affected species and manage fishing
mortality to ensure little risk of depletion. Measures should be implemented and
enforced to ensure that fishery mortality does not threaten the long-term productivity
or ecological role of any species in the future.

Fishery Management: Harvest Management: Bycatch Criterion 3
Strategy
Rank
Rank (Score) Rank (Score) (Score)
Longfin Squid, Moderate Concern (3) Moderate Concern (3) Gl
Trawl (3)
hortfi i Yell
shortfin Squid, Moderate Concern (3) Moderate Concern (3) ellow
Trawl (3)

Justification of Ranking

Factor 3.1 Management of fishing impacts on retained species:

Fishery | Mgmt Recovery | Scientific Scientific Enforce Track Stakeholder
strategy of stocks | research advice record inclusion
and of and
implement | concern | monitoring

Longfin

Squid, Moderately Moderately | Moderately | Highly Highly Highly

Trawl Effective N/A Effective Effective Effective Effective Effective

Shortfin

Squid, Moderately Moderately | Moderately | Highly Highly Highly

Trawl Effective N/A Effective Effective Effective Effective Effective

Longfin Squid: Moderate Concern

Key relevant information:

Management Strategy and Implementation: Moderately Effective
Long-finned squid are under the jurisdiction of the Mid-Atlantic Fisheries Management Council
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(MAFMC) and are managed jointly by the Atlantic Mackerel, Squid, and Butterfish Fishery Management
Plan (MSB FMP). In 1977 the MAFMC began the development of the (longfin and shortfin) Squid FMP.
The MAFMC adopted the Squid FMP in 1978 and NMFS approved it in 1979 (MAFMC 2012a). There are
two methods of modifying the FMP: amendments and framewaorks. Since its initial adoption and
approval, the original Squid FMP has undergone a number of updates.

Amendment 1 to the Squid FMP was adopted in 1980 and extended the FMP for an indefinite amount of
time beyond the end of the 1979-1980 fishing season. Shortly afterward, the MAFMC began work on
Amendment 2, which would merge the squid, Atlantic mackerel and butterfish FMPs. Due to time
constraints, Amendment 2 was not passed during the 1980 fishing season and was thus renamed
Amendment 3. The MAFMC adopted Amendment 3 in 1981 and NMFS approved the Amendment in
1982, effectively merging management for the two squid species, Atlantic mackerel and butterfish
(MAFMC 2012a). The new MSB FMP has also been subject to a number of amendments over the years.
Table 7 provides a summary of the amendments and frameworks that have been made to the MSB FMP
from 1984 to 2011 (MAFMC 2012a).

Table 7. Amendments and frameworks made to the merged MSB FMP from 1984 to 2011. Longfin squid are
referred to as ‘Loligo.” (Table from MAFMC 2012a)

Year Document Management action
1984 Amendment 1 e Implemented squid optimum yields (OY) adjustment mechanism
e  Revised Atlantic mackerel mortality rate
1986 Amendment 2 e  Equated fishing year with calendar year
e Revised squid bycatch total allowable level of foreign fishing (TALFF)
allowances

e Implemented framework adjustment process
e Converted expiration of fishing permits from indefinite to annual

1991 Amendment 3 e  Established overfishing definitions for all four species

1991 Amendment 4 e Limited the activity of directed foreign fishing and joint venture
transfers to foreign vessels
e Allowed for specification of OY for Atlantic mackerel for up to three

years
1996 Amendment 5 e Adjusted Loligo MSY
(Supplemental) e Eliminated directed foreign fisheries for Loligo, Illex, and butterfish

e |Instituted a dealer and vessel reporting system
e |Instituted an operator permitting system
e Implemented a limited access system for Loligo, Illlex and butterfish
e Expanded the management unit to include all Atlantic
mackerel, Loligo, lllex, and butterfish under US jurisdiction

1997 Amendment 6 e Revised the overfishing definitions for Loligo, lllex, and butterfish

e  Established directed fishery closure at 95% of domestic annual harvest
(DAH) for Loligo, Illlex and butterfish with post-closure trip limits for
each species

e  Established a mechanism for seasonal management of the Illex fishery
to improve the yield-per-recruit

1997 Amendment 7 e  Established consistency among FMPs in the NE region of the US relative

to vessel permitting, replacement and upgrade criteria
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1998 Amendment 8 e Brought the FMP into compliance with new and revised National
Standards and other required provisions of the Sustainable Fisheries
Act

e Added a framework adjustment procedure

2001 Framework 1 e C(Created a quota set-aside for the purpose of conducting scientific
research

2002 Framework 2 e Extended the moratorium on entry to the /llex fishery for an additional
year

e  Established that previous year specifications apply when specifications
for the management unit are not published prior to the start of the
fishing year (excluding TALFF specifications)

e Allowed for the specification of management measures for Loligo for a
period of up to three years

2003 Framework 3 e Extended the moratorium on entry to the /llex fishery for an additional
year

2004 Framework 4 e Extended the moratorium on entry to the /llex fishery for an additional
five years

2007 Amendment 12 e Standardized bycatch reporting methodology

2008 Amendment 9 e Allowed for multi-year specifications for all four managed species

(mackerel, butterfish, Illex, and Loligo) for up to 3 years

e Extended the moratorium on entry into the /llex fishery, without a
sunset provision

e Adopted biological reference points for Loligo recommended by the
stock assessment review committee (SARC)

e Designated EFH for Loligo eggs based on available information

e  Prohibited bottom trawling by MSB-permitted vessels in Lydonia and
Oceanographer Canyons

2010 Amendment 10 e Implemented a butterfish rebuilding program

e Increased the Loligo minimum mesh in Trimesters 1 and 3

e Implemented a 72-hour trip notification requirement for the Loligo

fishery
2010 Amendment 13 e Omnibus Amendment that implemented Annual Catch Limits (ACLs),
Annual Catch Targets (ACTs), and Accountability Measures (AMs).
2011 Amendment 11 e Implemented Limited Access in the Atlantic mackerel fishery.

e Updated EFH for all MSB species.
e Established a recreational-commercial allocation

Important stock management measure implemented since 1996 have included the implementation of
total allowable catch (TAC), mandatory submittal of vessel trip reports (VTRs) by fishermen who possess
federal longfin squid/butterfish permits, a moratorium on fishery and incidental catch permits, a
minimum codend mesh size requirement of 48 mm (1 7/8 in., inside stretched mesh), and a
strengthener minimum size of 114 mm (4.5 in.). Since 2000, the longfin squid fishery has been subject
to in-season quotas that were quarterly based from 2001 to 2006 and have been trimester-based during
2000 and from 2007 to 2012 (Table 8; NEFSC 2011; Hanlon et al. 2012). There are 351 permitted vessels
that may potentially comprise the 2012 longfin squid / butterfish moratorium permit limited entry fleet
(Federal Register 2012).
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Table 8. Trimester allocation of longfin squid quota for 2012-2014. (Figure from Federal Register 2012)

Metric

Trimester Percent tns

| (Jan—Apr) .....cccce...... 43 9,555
Il (May—Aug) ............. 17 3,777
Il (Sep—Dec) ............ 40 8,888

Total . 100 22,220

In Amendment 9 (2008), management also designated EFH for longfin squid eggs. Locations of egg
mops were known based on fishery interactions (Figure 25). Although EFH designation is intended to
“minimize to the extent practicable adverse effects on such habitat caused by fishing,” it has not led to
spatial restrictions on fishing effort. Due to minimal available scientific information on gear impacts to
longfin squid egg EFH, Amendment 11 to the MSB FMP found that there is no documentation to suggest
that fishing is disrupting hatching success and offered no alternatives to the status quo (MAFMC 2011e).
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Figure 25. Locations of fishery encounters with longfin squid egg mops (Figure from Hatfield and Cadrin 2002)

The US longfin squid fishery is currently managed as a single stock. However, recent research of longfin
squid genetics suggests that there may be multiple stocks present (Hanlon 2012b; Buresch et al. 2006).
These findings remain controversial and have yet to influence stock management decisions (Buresch et
al. 2006; Shaw et al. 2010; Hanlon et al. 2012). Some have questioned whether an annual management

 Seafood Watch




41

strategy is appropriate for a semelparous species in which the entire population replaces itself every
nine months. Given the short-lived nature of the longfin squid, some independent scientists have
advised in-season management based on seasonal abundance indices (Roel 2011; Tingley 2011).
However, comparison between spring and fall abundance indices for a given year have shown a positive
correlation, which supports management’s assumption that successive cohorts are not entirely
independent of each other (Roel 2011). There are some effective management measures in place,
including limited access, hard quotas with near real-time closures, seasonal distribution of quota to
avoid any cohort receiving excessive pressure, and mandatory submittal of VTRs by fishermen who
possess federal longfin squid/butterfish permits. Although management of the longfin squid fishery has
effectively maintained stock biomass through the use of quotas, mortality caps, gear restrictions, and
closed areas, there is room to incorporate a more precautionary approach. For example, more
precautions in the form of ecosystem-based management may be needed, as omitting predation from
stock assessment models might lead to the designation of too high a TAC.

Recovery of stocks of concern: N/A
Longfin squid are not currently a stock of concern, ranked as N/A.

Scientific Research and Monitoring: Moderately Effective

The stock of longfin squid is assessed using fishery dependent data (landings, CPUE, etc.) and fishery
independent surveys in the form of NEFSC annual spring and autumn bottom trawl surveys. Fall and
spring surveys provide the greatest degree of overlap with longfin squid habitat. These surveys have
documented that annual autumn relative abundance indices are highly variable, largely because relative
abundance of the longfin squid population is strongly affected by oceanographic conditions
(Hendrickson and Jacobson 2006). The combination of fishery dependent and independent data has
allowed for biomass and fishing level targets to be determined, has provided estimates of stock size, and
has made possible the characterization of uncertainty in estimates (Hendrickson and Jacobson 2006).
Additionally, MSB FMP Framework 1 (2001) established a set-aside quota of 0%—3% for the purposes of
conducting scientific research, which is often utilized (MAFMC 2012a). Due to the high variability of the
longfin squid stock, real-time assessment and monitoring are needed to better understand how much
fishing it can sustain in a particular season or year. There may be a need for increased monitoring, due
to the high variability of squid stocks.

Scientific Advice: Moderately Effective

The MAFMC follows the scientific advice of its SSC to minimize chances of overfishing. However,
assessment reviewers and other authors in the field have advised that additional research needs to be
accomplished in order for managers to fully evaluate the impacts of various levels of fishing pressure.
For example, scientific advice of the most recent Stock Assessment Workshop (NEFSC 2011) for the
longfin squid included:

“The majority of the panel considered the data and assessment for Loligo provide an appropriate basis
for developing management advice for this stock. This reviewer differs from this view, principally
because of how the two, largely separate, cohorts with a lifespan of less than one year were handled
within a set of ToR and approach to assessment and management that was highly annualized...Better
understanding and modeling of seasonal cohort recruitment, growth, mortality, catch, effort and age
would allow possibilities for within-season, or, at least, within year, assessment and management
schemes to be explored” (Tingley 2011).
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Other advice by Hanlon and colleagues (2012):
“There are many subjects in need of study before the biology of D. pealeii is well understood... For
conservation and ecosystem-based management of the fishery, there is a clear need for more detailed
and definitive data on population genetics as well as the determination and designation of essential
fish habitat that must be protected to ensure annual spawning and recruitment. The effects of the
winter offshore fishery on the inshore fishery (or vice versa) need to be established” (Hanlon et al.

2012).

Finally, others have advised that predation mortality should be incorporated into longfin squid
population modeling (Hanlon 2012b; Moustahfid et al. 2009). A model developed by Moustahfid and
colleagues (2009) estimated that predation mortality on the longfin squid resource might be two to
three times as high as F (Figure 25). More precaution in the form of ecosystem-based management may
be needed, as omitting predation from stock assessment models might lead to the designation of too
high a TAC. There are some concerns by scientists that managers are not using enough caution in their
approach to this fishery, and it is yet to be determined if this advice is being adhered to.
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Figure 25. Stacked area graph presenting seasonal predation (M) and fishing mortality (F) rates for longfin squid
in the northwest Atlantic Ocean, 1987-2001. (Figure from Moustahfid et al. 2009)

Enforcement: Highly Effective

Enforcement of the longfin squid fishery is enacted through quotas, vessel permitting, a mortality cap on
butterfish bycatch, monitoring via limited observer coverage, mandatory trip reports (VTRs) and
spatially regulated habitat (e.g. bottom trawling by MSB-permitted vessels is prohibited in Lydonia and
Oceanographer Canyons; Hanlon et al. 2012). Monitoring of discards in the longfin squid fishery is
compiled through the NMFS Observer Program Database, which includes data from trips that had
trained observers onboard to document discards. From 2006 to 2010, observed landings comprised
approximately 3.5% of total longfin squid caught (MAFMC 2011b), although with the implementation of
the butterfish cap this has increased recently (Didden 2012). There is adequate enforcement in the

longfin squid fishery.

Track Record: Highly Effective
Current longfin squid biomass levels are considered within historical norms, with the understanding that
biomass may fluctuate drastically from year to year due to the short-lived nature of the species (MAFMC

' Seafood Watch




43

2011b). Overall trends in biomass and recruitment indicate effective management of the fishery.
Amendments to the FMP show an adaptive capacity to encompass recent scientific research and data of
longfin squid, bycatch species, and ecosystem impacts (Hanlon et al. 2012). Management has
maintained stock biomass and has stayed within proposed reference points for fishing mortality in the
past few years and there is no indication that this will change in the near future.

Stakeholder Inclusion: Highly Effective

Management decisions for the longfin squid fishery, including the crafting of environmental impact
statements, FMP changes, and proposed rules, follow an open process. Regular MAFMC meetings
where management measures are discussed, as well as technical meetings, are open to the public,
scientists, fishermen, and other stakeholders, and a calendar of upcoming meetings is posted online well
in advance (MAFMC 2012c). Written comments can also be provided to the Council in advance. These
meetings are also accessible via webinar to improve access. All testimony and comments are considered
and incorporated into the official record. In addition, there is regular scientific input to the stock
assessment process and results through the Regional Stock Assessment Review Committee (SARC).
MAFMC advisory panels have recently been reworked, and include participants from commercial fishing,
recreational fishing, and conservation groups. Advice from these panels is solicited on an annual basis.

Shortfin Squid: Moderate Concern

Key relevant information:

A suite of management measures have allowed the shortfin squid stock to recover from a period of
low abundance. There are some concerns that the potential for recruitment overfishing may still
exist, particularly because this transboundary species is not managed jointly with the Canadian
component of the stock. There is some effective management in place in the shortfin squid fishery,
but there is a need for increased precaution.

Detailed rationale:

Management Strategy and Implementation: Moderately Effective

Shortfin squid are also under the jurisdiction of the MAFMC and are managed jointly by the MSB FMP
along with longfin squid, Atlantic mackerel, and butterfish. A major management accomplishment was
the banning of foreign vessels targeting the shortfin squid resource in US waters. There has been no
foreign participation since 1986 (O’Dor and Dawe 2012). The MSB FMP outlines the requirements of the
MAFMC under the Sustainable Fisheries Act to set annual specifications for each species covered by the
FMP. Shortfin squid are managed using quota systems, which ensure that the fishing mortality rates do
not exceed guidelines to prevent overfishing. Each year, the MAFMC sets an ABC for shortfin squid
through an open process (Dawe and Hendrickson 1998). From 1978 to 1995, ABC for shortfin squid was
set at 30,000 mt. ABC was then reduced to 21,000 mt in 1996 and to 19,000 mt for 1997-1998 based on
the most recent stock assessment at the time (Hendrickson et al. 1996). The ABC was subsequently set
at 24,000 mt by the MAFMC SSC because it is a level of yield that has been supported by the fishery
since 2000. ABC has since remained static, as there is no available evidence that landings of 24,000-
26,000 mt have caused harm to the shortfin squid stock (Table 9; NAFO 2011; Didden 2012).
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Table 9. Summary of recent specifications (and landings) for shortfin squid. All figures are in mt. (Figure from
MAFMC 2011d)

2007 2008 2009 2010

Max OY 24,000 24,000 24,000 24,000
ABC 24,000 24,000 24,000 24,000
10y 24,000 24,000 24,000 24,000
DAH 24,000 24,000 24,000 24,000
DAP 24,000 24,000 24,000 24,000
IVP 0 0 0 0
TALFF 0 0 0 0
Landings (mt) 9,022 15,901 18,419 NA

This ABC was maintained for 2012-2014 (subject to annual review), although it was slightly modified by
deducting estimated discards to arrive at a DAH of 22,915 mt (Federal Register 2012; MAFMC 2012b).
Under the current management approach, the directed fishery for shortfin squid closes when 95% of
ABC is taken (22,800 mt), slightly before reaching the DAC quota of 22,915 mt. A 10,000-pound trip limit
is then put into effect for the remainder of the fishing year. The value of 22,800 mt is also the yield at
75% Fysy. Since minimal landings are expected after the fishery closes, the assumption has been that
closing at 95% of ABC would be the equivalent of utilizing a 75% Fysy target (MAFMC 2011b).
Management measures thus incorporate some precaution by setting the catch limit well below a dated
reference point of uncertain appropriateness. This is important as there are many unknowns
surrounding the population of shortfin squid as outlined in Criterion 1. Lower limits may be set if future
assessments suggest the potential yield from the fishery is less than this level, or if economic and social
factors warrant (Federal Register 2012). Another management strategy for the shortfin squid fishery is
that vessels are exempt from the 48 mm minimum mesh size restriction placed on the longfin squid
fishery, in particular areas, from June to September (O’Dor and Dawe 2012; Federal Register 2012). This
is reasoned to be acceptable since bycatch levels in the shortfin squid fishery tend to be lower than in
the longfin squid fishery (Federal Register 2012).

Additionally, the council issued a moratorium on vessel entry, which still holds since the fleet has been
assessed as capable of catching the entire quota (MAFMC 2011b). For 2012, the limited entry fleet
consists of 76 permitted vessels that may potentially participate in the fishery (Federal Register 2012),
though only 5-10 vessels make up most landings in most years (Didden 2012). Recent amendments to
the FMP in place for shortfin squid management include:

e In 2009, Amendment 9 prohibited bottom trawling by mackerel, squid and butterfish-permitted
vessels in Lydonia and Oceanographer Canyons.

e All EFH designations were updated in Amendment 11 (2011). Although these designations are
intended to further mitigate fishery impacts, no alternatives have been proposed that would
restrict fishing effort (MAFMC 2011b).

The use of precaution and the successful implementation of hard quotas are encouraging. However,
given the high variability of squid populations, real-time assessment and monitoring are needed to
determine how much fishing the stock can sustain in a particular season or year. Also, due to the
importance of shortfin squid to the ecosystem, there is a need to adopt a more ecosystem-based
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management approach.

Recovery of stocks of concern: N/A
Shortfin squid is not a stock of concern, therefore ranked as N/A.

Scientific Research and Monitoring: Moderately Effective

Seasonal research surveys provide some information about local abundance trends on the U.S.
continental shelf and on the Scotian Shelf, although there are no stock-wide assessments of abundance
for the shortfin squid stock. The NEFSC spring bottom trawl survey occurs in March and the autumn
survey later in the year at the end of the fishing season. These surveys capture important data but are
not likely to sample efficiently or capture abundance in most areas (MAFMC 2006). Commercial catch is
monitored via logbooks and a mandatory dealer reporting system whereby weekly purchases are
reported to NMFS (O’Dor and Dawe 2012). Shortfin squid have also been monitored by the scientific
community as an important biological indicator of oceanographic and climate change (Dawe et al. 2007).
Additionally, MSB FMP Framework 1 (2001) established a set-aside quota of 0%—3% for the purposes of
conducting scientific research (MAFMC 2012a), although this has not been utilized since the quotas are
generally not achieved. Due to the high variability of squid populations, there may be need for increased
monitoring.

Scientific Advice: Moderately Effective

The MAFMC follows the scientific advice of its SSC and sets quotas designed to minimize the chances of
overfishing. Generally, the SSC recommends ABC levels that take into account scientific uncertainty
regarding stock status and biological reference points, and the Council relies on that ABC
recommendation to set other specifications (Federal Register 2012). However, assessment reviewers
and other authors in the field have identified additional research that needs to be accomplished in order
for managers to fully evaluate the impacts of various levels of fishing pressure. More precaution in the
form of real-time, ecosystem-based management may be needed, as omitting predation from stock
assessment models might lead to the designation of too high a TAC. Some scientists have pointed out
the need for joint management of this transboundary stock, as well as reconsideration of the US TAC. In
a 2012 chapter, O’Dor and Dawe suggest:

Information on resource status in [NAFO] Subarea 5+6 is based largely on indices of the abundance of pre-
recruit and recruited squid from spring and autumn bottom trawl surveys. Recognizing that shortfin squid
resources in USA and Canadian waters likely comprise a single population, joint management of this species
across all areas is advisable. Given the annual life cycle of this species, the basis for an annual Subarea 5+6
TAC of 24,000 t should be reviewed. There may be considerable potential for recruitment overfishing in
fisheries for annual species. This may be particularly true for the US fishery area because that area may
serve as a stable 'reserve' for shortfin squid in years of low total population abundance (O’Dor and Dawe
2012).

There are some concerns by scientists that managers are not taking enough of a precautionary
approach.

Enforcement: Highly Effective

Enforcement is in place via fishery closures, catch quotas, monitoring via limited observer coverage,
mandatory trip reports (VTRs) and spatially regulated habitat as described above. Amendments to the
MSB FMP have instituted a vessel entry moratorium, gear and area restrictions, quotas, and trip limits
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(NMFS 2012e). At-sea enforcement is facilitated in partnership with the US Coast Guard. Although
NMFS observers are used only for data collection and not for enforcement, there appears to be
adequate enforcement in the shortfin squid fishery.

Track Record: Highly Effective

The shortfin squid stock has been considered stable since the low period in the early 1980s (O’Dor and
Dawe 2012). Overall, landings have been fairly consistent, with the exception of a peak in 2004 when
the quota was exceeded due to reporting issues. Management decisions have supported the recovery
stock from the low abundance period of the early 1980s by instituting gear restrictions, removing
foreign fishing pressure, and making the fishery limited access (MAFMC 2011b). Amendments and
updates to the FMP are progressive and adaptive.

Stakeholder Inclusion: Highly Effective

Management decisions for the shortfin squid fishery, including the crafting of environmental impact
statements, FMP changes, and proposed rules, follow an open process. Regular MAFMC meetings
where management measures are discussed, as well as technical meetings, are open to the public,
scientists, fishermen, and other stakeholders, and a calendar of upcoming meetings is posted online well
in advance (MAFMC 2012c). Written comments can be provided to the Council in advance. These
meetings are also accessible via webinar to improve access. All testimony and comments are considered
and incorporated into the official record. In addition, there is regular scientific input to the stock
assessment process and results through the Regional Stock Assessment Review Committee (SARC).
MAFMC advisory panels have been reworked recently, and include participants from commercial fishing,
recreational fishing, and conservation groups. Advice from these panels is solicited annually at a
minimum.

Factor 3.2 Management of fishing impacts on bycatch species

Fishery All Critical? | Mgmt Scientific Scientific Enforce

Species strategy research advice

Retained? and and

implement | monitoring

Longfin
Squid, Moderately | Moderately | Highly Moderately
Trawl No No Effective Effective Effective Effective
Shortfin
Squid, Moderately | Moderately | Highly Moderately
Trawl No No Effective Effective Effective Effective

Longfin Squid: Moderate Concern

Key relevant information:

The longfin squid management strategy involves a continuing process of minimizing its relatively high
bycatch. Since discards are accounted for throughout federal management, impacts on relevant species
should be under control, but there is room for improvement. There is also room for improvement in
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reducing the occasional take of endangered/threatened and protected species.

Detailed rationale:

Management Strategy and Implementation: Moderately Effective

In 2007, the MAFMC and Northeast Fishery Management Council (NEFMC) approved an omnibus
amendment to all FMPs in the region, mandating a standardized bycatch reporting methodology
(SBRM). Section 303(a)(11) of the MSA requires that all FMPs include “a standardized reporting
methodology to assess the amount and type of bycatch occurring in the fishery” (NMFS 2011a). While
the SBRM Omnibus Amendment appeared to be a step in the right direction, it has since been vacated
by judicial order and an effort is underway to create a standardized method of bycatch reporting
(Didden 2012).

Overall, discards in the longfin squid fishery have been relatively high. Butterfish is the most commonly
caught bycatch species within the longfin squid fishery and has been the chief species of concern. There
is no directed fishery targeting butterfish, and most commercial landings come from longfin squid
fishery bycatch. In 2010 a butterfish rebuilding plan was implemented (MSB FMP Amendment 10), and
in 2011 a mortality cap was placed on butterfish landings, which when reached closes the longfin squid
fishery (MAFMC 2012b). The cap is set at 75% of the butterfish ABC (0.75 * 1,500 mt = 1,125 mt), and is
allocated by trimester as follows: Trimester | (January through April) — 65%; Trimester Il (May through
August) — 3.3%; Trimester Ill (September through December) —31.7%. Although increases to the
butterfish ABC have been proposed (MAFMC 2011c), the low status quo ABC has been maintained. The
directed longfin squid fishery will close if 80% of the Trimester | butterfish mortality cap is projected to
be harvested, and/or if 90% of the total cap is projected to be harvested in Trimester lll. The mortality
cap will still be tracked during Trimester Il, but the catch and the mortality cap will be applied to
Trimester lll, along with overages and under age from Trimester | (MAFMC 2011c). The cap is seen as a
progressive and precautionary measure, especially as it was projected that if reached it could result in
direct losses of up to $16 million to the longfin squid fleet (NMFS 2011b; MAFMC 2009). If met, the
butterfish cap on the longfin squid fishery also has the potential to limit catch of other non-target
species in the fishery, including spiny dogfish, silver hake, shortfin squid, spotted hake and red hake
(MAFMC 2011c). In 2011in its first year of implementation, the fishery stayed below the cap. There was
a cap closure in the spring of 2012 and the SSC determined that the cap appears to be controlling
butterfish mortality in the longfin squid fishery (Didden 2012).

Gear restrictions (currently minimum width of inside of stretched net mesh is 1 7/8” in the summer and
2 1/8” at other times) and some spatial closures are also in place to reduce interactions with bycatch
species (Hendrickson 2010). However, mesh selectivity studies have indicated that increased codend
mesh size (from 1.875” to 2.5”) may not be an effective management measure. King and colleagues
(2009) found that though this increase resulted in a significant reduction in bycatch of juvenile longfin
squid, total marketable landings were reduced by 73.9% and there were no significant reductions in
bycatch of other species (King et al. 2009). This study suggests that codend mesh size management is
not necessarily an appropriate option for the longfin squid fishery.

The longfin squid trawl fishery has experienced some interactions with protected and
endangered/threatened species. Interactions with protected small cetaceans have been documented
by observers during the offshore fishery in the fall/winter (during Trimesters | and Ill, when 35% and
29% of the longfin squid catch occurs, respectively). The longfin squid fishery is also known to interact
with leatherback and loggerhead sea turtles late in Trimester Il and early in Trimester Il (between
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August and October). The extent of these interactions, none of which have been determined to have
negative population impacts of concern, is discussed in Criterion 2. Although a draft Atlantic Trawl Gear
Take Reduction Strategy was written by NMFS in 2008, no regulations have been enacted in the longfin
squid fishery to reduce the take of endangered/threatened and protected species (MAFMC 2011b).
There are some strategies in place to reduce bycatch in the longfin squid fishery and these measures are
somewhat precautionary, with bycatch caps and no indication of population impacts on bycatch species.
However, there is need for increased precaution, to ensure that bycatch does not increase, and to
reduce bycatch to the greatest extent practicable.

Scientific Research and Monitoring: Moderately Effective

Bycatch monitoring is achieved via NMFS observer coverage on some trips; from 2006-2010, observed
landings comprised approximately 3.5% of total longfin squid caught (MAFMC 2011b). Discard data for
all observed otter trawl tows are extracted from the NEFSC Observer Database as well as from Vessel
Trip Reports and the Dealer Database. These data are closely monitored so as to ensure the butterfish
mortality cap is not exceeded within the longfin squid fishery. As a result of the implementation of the
butterfish cap on the longfin squid fishery, observer coverage was substantially higher in 2011, with
observed longfin squid landings comprising about 15% of total landings by weight (Didden 2012).

The squid fishery is also involved with numerous cooperative research efforts with NMFS and academic
institutions (Rutgers, UMass, Cornell) to reduce bycatch (Didden 2012). Further research has been
carried out to determine the effect of codend mesh size on bycatch of butterfish and scup in the longfin
squid fishery, as well as methods to limit bycatch of these species (Pol and Carr 2002; Bochenek et al.
2005; Hendrickson 2005). The NEFSC recently (2010) completed a study of three potential bycatch
reduction devices (BRDs) with potential application to the longfin squid fishery (NMFS 2011b). None of
these BRDs are currently being used in the fishery, as BRD designs and effectiveness are currently being
tested and evaluated. Due to the similarity in size and life history between squid and butterfish,
mechanical separation is unlikely and BRDs must rely on behavioral differences to attain separation
(NMFS 2011b). As behavioral responses differ due to a number of factors (e.g. light, temperature,
reproductive state and size of school), any BRD must be tested in several areas at different times to
determine its effectiveness (NMFS 2011b). While regulatory and voluntary efforts made to date to
reduce bycatch have been good, the MAFMC should continue to monitor and evaluate if additional
efforts would be practicable, as required by the Magnuson Stevens Act.

Scientific Advice: Highly Effective

There is scientific interest in reducing bycatch in the longfin squid fishery since both longfin squid and
bycatch species play an important ecological role as a prey species to a host of predators (Staudinger
and Juanes 2010). There is no indication that scientific advice is not followed, as the squid fishery is
actively engaged in taking in scientific advice and trialing BRDs.

Enforcement: Moderately Effective

Since the butterfish mortality cap was implemented for the longfin squid fishery in 2011, it has resulted
in one closure of the longfin squid fishery (in spring 2012). Incidental takes of marine mammals and sea
turtles have been documented and, therefore, enforcement needs to be adequate to monitor these
interactions, but observer coverage is relatively low, leading to a lack of independent scrutiny of
regulations; therefore, there is a need for increased monitoring of interactions with marine mammal
and sea turtles (see also Enforcement factor in 3.1).
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Shortfin Squid: Moderate Concern

Key relevant information:

The shortfin squid fishery has lower levels of bycatch than the longfin squid fishery, and there is an
established management system in place to monitor bycatch rates. Limited occasional take of pilot
whales has not been fully addressed.

Detailed rationale:

Management Strategy and Implementation: Moderately Effective

Measures taken by managers of the shortfin squid fishery include mechanisms for bycatch reporting,
monitoring, and analysis, a SBRM performance standard, and a review and reporting process (NMFS
2008). Under SBRM, established in 2007 but since vacated, the NEFSC employed sampling designs
developed to minimize bias to the maximum extent practicable in an attempt to ensure accurate data
records of bycatch. Overall, bycatch in the shortfin squid fishery is relatively low, and the most
frequently caught bycatch species are butterfish, spotted hake, and Buckler (John) dory (MAFMC
2011b). From 2006 to 2010, 91 shortfin squid trips (at least 50% shortfin squid by weight) made 962
hauls that were observed by NMFS-trained observers, equivalent to roughly 11% of shortfin squid
landings over this time period. For every metric ton of shortfin squid caught on these trips, 6.1 Ibs of
butterfish, 1.7 lbs of spotted hake, and 1.8 Ibs of Buckler (John) dory were caught (MAFMC 2011b).
When longfin squid are caught incidentally in the fishery, an exemption from the minimum mesh size
requirement otherwise in place for longfin squid allows for that species to be kept, reducing discards.
There are no known interactions between the shortfin squid fishery and sea turtles. Available observer
data suggests that pilot whales are the primary cetaceans to be affected by the fishery (FAO 2012a).
The extent of these interactions, which have not been determined to have negative population impacts
of concern, is discussed in Criterion 2, although precaution is needed to also include the cumulative
impacts of all fisheries on these species. Under the Marine Mammal Protection Act, in 2006 NMFS
convened the Atlantic Trawl Gear Take Reduction Team to address incidental mortality and injury of
pilot whales, common dolphins, and Atlantic white-sided dolphins in Atlantic trawl fisheries (MAFMC
2011b).

From 1995 to 2008, observers documented the discard of 216 swordfish on shortfin squid fishing trips
(MAFMC 2011b). Management has since explored an alternative catch permit program that allows
underutilized swordfish caught in the shortfin squid fishery to be retained. In August 2011, NMFS made
available new Incidental HMS Squid Trawl permits to all shortfin squid moratorium permit holders,
allowing for up to 15 incidentally caught swordfish to be retained per trip (NMFS 2012f). The new
permitting system is intended only for the shortfin squid fishery, as swordfish discard rates were
documented to be ten times higher than those in longfin squid fishery. This action aims to reduce dead
discards of swordfish, improve fishery data collection, provide additional opportunities for the US
swordfish quota to be attained, and accommodate traditional gears (e.g., trawls) that occasionally
capture North Atlantic swordfish, while maintaining landings at incidental levels (NMFS 2012f). There
are relatively low levels of discards in the fishery, mechanisms in place for bycatch reporting,
monitoring, and analysis, and a review and reporting process (NMFS 2008). However, there is a need for
increased precaution and mitigation measures to reduced bycatch to the greatest extent practicable.
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Scientific Research and Monitoring: Moderately Effective

Bycatch data are available for the shortfin squid fishery, but represent only a limited number of
observed trips. Monitoring of discards in the shortfin squid fishery is compiled through the NMFS
Observer Program Database, which includes data from trips that had trained observers onboard to
document discards. The Northeast Fisheries Observer Program (NEFOP) serves as the primary
mechanism to obtain data on bycatch and discards in the fishery. Observation of the fishery is also
mandated by the Marine Mammal Protection Act, and the Mid-Atlantic shortfin squid trawl fishery is
under Category 2 observation. Calculation of observer coverage rates occurs on an annual basis and is
based on the amount of take observed in previous years. In recent years, NMFS observer coverage has
generally been low (~11%; MAFMC 2011b) but varies considerably on an annual basis. From 1996 to
2007, the estimated observer coverage (measured in % of total trips observed) in the shortfin squid
fishery was 3.7%, 6.21%, 0.97%, 2.84%, 11.11%, 0%, 0%, 8.74%, 5.07%, 6%, 15%, and 14%, respectively
(NMFS 2012e).

Scientific Advice: Highly Effective
There is no indication that scientific advice is not followed.

Enforcement: Moderately Effective

Enforcement is provided via mandatory logbook reporting and observer coverage. At sea NEFOP
observers monitor and document bycatch and discards attributed to the fishery (NMFS 2007). There is
incidental take of marine mammals and sea turtles, therefore, there may be a need to increase
enforcement in the shortfin squid fishery (see factor in 3.1).
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Criterion 4: Impacts on the Habitat and Ecosystem

Guiding principles

e The fishery is conducted such that impacts on the seafloor are minimized and the
ecological and functional roles of seafloor habitats are maintained.
e Fishing activities should not seriously reduce ecosystem services provided by any fished
species or result in harmful changes such as trophic cascades, phase shifts or reduction
of genetic diversity.

Fishery Impact of gear on the | Mitigation of gear EBFM Criterion 4
substrate impacts
Rank
Rank (Score) Rank (Score) Rank (Score) (Score)
Longfin Squid, | Moderate Concern Minimal mitigation Moderate Concern Yellow
Trawl (2) (0.25) (3) (2.6)
Shortfin Squid, | Moderate Concern Minimal mitigation Moderate Concern Yellow
Trawl (2) (0.25) (3) (2.6)

Justification
Factor 4.1 Impact of the Fishing Gear on the Substrate: Moderate Concern

Longfin Squid and Shortfin Squid

Key relevant information:

Longfin squid and shortfin squid habitat is sand and sand/mud along the continental shelf and slope and
they are caught primarily using bottom otter trawl gear. Benthic biological and physical structures may
take some time to recover from trawling impact on this substrate. Recently, some shortfin squid
landings have come from midwater trawl gear, but the extent to which bottom contact occurs with that
gear is unknown.

Detailed rationale:

Longfin squid inhabit the continental shelf and the upper continental slope to depths of 400 m,
occurring primarily in mud or sand/mud habitats (Hanlon et al. 2012). In 2010, the majority of long-
finned squid were landed by bottom otter trawl gear and were caught in four NMFS statistical areas:
525, 616, 537, 622 (MAFMC 2011c). The primary bottom type in these areas is sand and sandy mud
(Hanlon et al. 2012). Although the overall distribution limits of shortfin squid remain unclear, the young
stages are associated with the continental edge of the Gulf Stream and subsequently with the adjacent
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shelf, which is where the fishery is focused (Dawe and Warren 1993). Shortfin squid range from the
surface to depths of 1000 m or more and are taken in waters from 0.5° to 27.3°C (Whitaker 1980). Like
longfin squid, shortfin squid primarily inhabit sand or sand/mud habitats.

The direct effects of trawling on soft bottom habitats include: 1) removal of organisms that create three-
dimensional habitat such as depressions and burrows; 2) sediment resuspension (turbidity) and
smoothing of sedimentary formations; and 3) removal of and/or damage to non-target species (Auster
and Langton 1999). Longfin squid have been observed using shallow seafloor depressions and burrows
created by other species such as skates, red hake and crabs (Auster and Langton 1999). Whether these
three-dimensional features are used by longfin squid for cover from predators or to ambush prey is
uncertain; however, the use of such features suggests that the fitness of individuals may be linked to
small-scale patterns of habitat selection. While trawling degrades or removes such features and locally
removes the species that produce them, recovery rates are assumed to be relatively rapid (Lindholm et
al. 2004).

The long-term effects of otter trawls, specifically on seafloor communities, are believed to vary
depending on the specific configuration of gear used (including weight), the intensity of the trawling
activity, and the type of habitat that is being fished (Pol and Carr 2002). Recovery times for biological
structure could range from months to years and recovery for physical structure could range from days to
months. While mobile sandy sediment communities can withstand 2—3 trawl passes per year without
significant adverse change to physical structures or biota, recovery rates appear to be slower in muddy
and structurally complex habitats, where they may cause permanent damage (Collie et al. 2000). In
general, organisms in stable sediments such as gravel and mud suffer more adverse effects than those in
unconsolidated sediments (Collie et al. 2000). While soft bottom habitats are generally less sensitive to
disturbance by trawling than rocky bottoms and coral reefs, studies have found decreased habitat
heterogeneity and epifaunal abundance in heavily trawled areas for both sandy bottom (Engel and
Kvitek 1998) and mud bottom habitats (Hixon and Tissot 2007). Numerous reviews and meta-analyses
document the severe effects of bottom trawling on epifaunal communities in low-disturbance muddy
bottom habitats (Auster and Langton 1999, Norse and Watling 1999, Kaiser 2002, NRC 2002, Thrush and
Dayton 2002, Kaiser et al. 2006). The aggregate impacts of trawling have been determined to be greater
than the aggregate impacts of other bottom gear (e.g., scallop dredge) due to the greater surface area
that is affected (NEFSC 2002b).

Using a qualitative assessment approach, Stevenson and colleagues (2004) found that otter trawling in
Atlantic EFH areas has a potentially high adverse impact on 18 life stages for 8 species, predominantly
juveniles and adults; moderate impacts on 40 life stages of 21 species, predominantly juveniles, adults,
and spawning adults; low impacts on about 30 life stages for 14 species, predominantly juveniles, adults,
and spawning adults; no impacts on one life stage of one species, halibut eggs; and are not applicable to
67 life stages of 28 species, predominantly eggs and larvae (Stevenson et al. 2004; MAFMC 2011b). As it
was completed in the same region, this study shed some light onto the possible gear impacts of bottom
otter trawling by the squid fisheries (Stevenson et al.; MAFMC 2011b).

However, it is extremely difficult to quantify the effects of trawling on the substrate and ecosystem,
especially given the inter-annual variation in catch and effort in the squid fisheries. Given the potential
degree of habitat impacts from trawling, it is conservative to conclude that there are moderate
ecosystem impacts that would be associated with the habitat disruption/destruction associated with
trawling even in the more resilient mud and sand habitats (NEFSC 2002b). According to NMFS
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commercial landing statistics, in 2010 a substantial portion of shortfin squid landings (27%) were with
midwater trawl gear (NMFS 2012a), which can minimize benthic impact if bottom contact is avoided
(Chuenpagdee et al. 2003). This is the only year in the past decade that midwater trawl gear has
comprised such a large amount of landings (Figure 27). However, it is unknown whether a) midwater
otter trawls are a growing trend in the fishery and b) whether bottom contact is being avoided by
midwater trawl nets.
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Figure 27. US shortfin squid landings by bottom otter trawl and midwater otter trawl, 2000-2010. (Data from
NMFS 2012a)

Factor 4.2 Modifying Factor: Mitigation of Fishing Gear Impacts: Minimal Mitigation

Longfin Squid and Shortfin Squid

Key relevant information:

Although bottom trawl fishing effort by the domestic squid trawl fisheries is being effectively controlled,
it is not actively being reduced and a substantial proportion of all representative habitats are not
protected.

Detailed rationale:

Measures enacted to mitigate the impacts of bottom trawl gear within the longfin squid and shortfin
squid fisheries include some area closures and the designation of essential fish habitat for both squid
species. MSB FMP Amendment 9 (2008) prohibited bottom trawling by MSB-permitted vessels in
ecologically vulnerable Lydonia and Oceanographer Canyons, EFH areas that were already closed to the
monkfish fishery (MAFMC 2012a). These are relatively small areas of sensitive habitat. Although not a
result of squid management, Northeast Multispecies Closed Area and EFH Closed Areas (Figure 28) are
also closed to the squid trawl fisheries. There are also two large gear-restricted areas for scup bycatch
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avoidance that ban squid fishing during parts of the year (Powell et al. 2004). Collectively, these areas
comprise a substantial closure but may not adequately encompass all representative habitats.

Known Deep-sea Coral Locations with
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Figure 28. Areas closed to bottom trawling in the Northeast Region, including Lydonia and Oceanographer
Canyons. EFH Closed Areas (pink) prohibit the use of mobile bottom-tending gear indefinitely. Northeast
Multispecies Closed Areas, indicated in the legend by “Closures to All Gear Capable of Catching Groundfish”
prohibit the use of gear capable of catching groundfish except in portions of the closed areas defined in the Special
Access Program during certain times of the year (Figure from Packer et al. 2007).

Additionally, EFH has been designated and updated for all life stages (eggs, pre-recruits, and recruits) of
both shortfin squid and longfin squid (MAFMC 2011e). The EFH designations identify key habitats that
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contribute to recruitment such as spawning and mating area, pre-recruits habitat and other area
important for the regeneration of the stocks. EFH geographical designations are shown for shortfin
squid (Figure 29) and longfin squid have not, however, led to any revised spatial management because
data on fishing impacts to EFH—particularly egg EFH—is largely unavailable (MAFMC 2011e). Future
closed areas to protect squid spawning areas could be an important measure to help maintain the
health of these stocks (Hanlon 1998). Seafood Watch® concludes that although fishing effort by the
domestic squid trawl fisheries is being effectively controlled, it is not actively being reduced. Mitigation
of fishing gear impacts is rated “Minimal” for the longfin squid and shortfin squid fisheries.
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Figure 29. Geographical designation of EFH for shortfin squid eggs (top; identified by abundance of mated
females), pre-recruits (bottom left) and adults (bottom right). (Figure from MAFMC 2011e)
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Factor 4.3 Ecosystem and Food Web Considerations: Moderate Concern

Longfin squid, along with shortfin squid and other small to medium sized fishes and invertebrates are
called forage species because they provide prey for a wide range of predators such as fishes, marine
mammals, and seabirds. Being relatively short-lived and with minimal energy reserves, squid
populations can be greatly affected by changes to their planktonic food sources (e.g., as a result of
changes in oceanographic conditions) as well as by predation levels, larval retention patterns, and water
conditions. Forage species like squid occupy a middle trophic level and play the important ecological
role of linking lower trophic level biomass to upper trophic levels. At higher and lower trophic levels,
there are many species to facilitate these energy transfers, but the small number of forage species
means their role is crucial to the food web (Alder and Pauly 2006).

Because they are so critical to the marine ecosystem, removing forage species can impact marine
mammals and seabirds (Baraff and Loughlin 2000, Tasker et al. 2000, Furness 2003, Becker and
Beissinger 2006). One study estimated that forage species contribute $11.3 billion annually serving as
food for other commercially important fish, while generating only $5.6 billion in direct catch, suggesting
that forage species may be twice as valuable when unfished instead of fished (Pikitch et al. 2012).
Kaschner and colleagues spatially modeled interactions between forage fisheries and marine mammal
and seabird predators using data collected in the 1990s (Kaschner et al. 2006). The model results
showed a much higher consumption of forage species by fisheries than by marine mammals (Figure 31).
In contrast, in a study more focused on squid, Overholtz et al. (2000) estimated that consumption of
longfin and shortfin squid by fish predators was equal to or exceeded squid landings in most years.
Hunsicker et al. (2010) found that cephalopods provide substantial ecosystem services in support of
fisheries and, on average, support 15% of global marine fisheries landings. Commercial fishing for krill,
another important forage species, was banned by the National Oceanic and Atmospheric Administration
(NOAA) in 2009 (74 Fed. Reg. 132, 13 July 2009) because the fishery was documented to have direct
impacts on ecosystems (PFMC 2008b).
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Figure 31. Mean estimated annual consumption of small pelagic forage species by marine mammals in comparison
to fishery catches in the 1990s. (Figure from Kaschner et al. 2006)
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Longfin Squid and Shortfin Squid

Key relevant information:

Shortfin squid and longfin squid are both ‘exceptional species’ and, thus, important forage species, yet
there is still much to be learned about their roles in regional food webs. But recent independent
research is encouraging. Scientific assessment of these species’ physiology, genetics, and ecological role
are now underway.

Detailed rationale:

Longfin and shortfin squid are key forage species in the North Atlantic ecosystem, and their ecological
roles are considered exceptional. These squid prey upon a vast variety of copepods, crustaceans, pelagic
and benthic finfish, and other cephalopods throughout their different life stages (Dawe and Beck 1997;
Hanlon et al. 2012; O’Dor and Dawe 2012). Fishing mortality impacts on squid abundance could have
ecological spillover effects for a wide range of squid prey species. Both longfin squid and shortfin squid
are important sources of standing biomass in their ecosystem, and are subject to both predation
pressure and commercial harvesting (O’Dor and Dawe 2012; Hanlon et al. 2012). As stocks of currently
overfished fish species continue to recover in the future, there may be an increase or shift in predatory
demand on squid populations (Staudinger 2006; Staudinger and Juanes 2010). Within marine
communities, individual’ trophic position is more accurately described by size rather than species. Thus,
different sized squid are prey to different predators in the northwest Atlantic, including over 15 different
finfish, elasmobranchs, marine mammals, and other squid (Staudinger and Juanes 2010; MAFMC
2011d).

Within the longfin squid fishery, there is not believed to be a strong correlation between levels of
commercial exploitation and standing biomass at this time. In contrast to Kaschner and colleagues’
modeling for forage species, impacts of the longfin squid fishery are considered to be low relative to
natural levels of predation on the species. However, seasonal and regional predation has been shown to
vary significantly for many predators. Although many previous assessments of predation pressure (e.g.
using NMFS datasets) have examined predation only in the spring and fall, predation may be higher in
the summer and winter, which could lead to more overlap with squid fisheries (Staudinger 2006). When
fishing mortality and high predation mortality exhibit spatial and temporal overlap, high total mortality
rates have the potential to cause local depletions, slow stock recovery, and ecosystem impacts (Hanlon
et al. 2012; Moustahfid et al. 2009; Staudinger and Juanes 2010).

In order to effectively manage longfin and shortfin squid and their predators sustainably, a holistic
approach that considers multispecies interactions in near real-time is necessary. While scientific
assessment of these species’ physiology, genetics, and ecological role are now underway, further
research will be needed to evaluate the effects of fishing pressure and to determine areas of essential
habitat that should be protected to ensure continued successful spawning and recruitment (Hanlon
1998; Staudinger and Juanes 2010; Hanlon et al. 2012). Outside of trawl impacts on substrate, little
work has been done to evaluate the effects that commercial longfin and shortfin squid fishing has on
local ecosystems. In a recent environmental assessment, the MAFMC explained:

Given the current uncertainty regarding [shortfin squid] stock dynamics it is not really possible to quantify
the impact of any particular catch on this species’ availability for the various species and stocks of marine

mammals, birds, and fish that prey on the managed resource. The Council did consider that specifications
could be additionally reduced beyond other factors because of predator-prey considerations (MAFMC

 Seafood Watch




59

2011b).

Recent studies have determined that longfin squid occupy an equivalent trophic position in the Mid-
Atlantic Bight food web as some of their fish predators, suggesting that the species competes with mid-
to high-level fishes (Hanlon et al. 2012; Logan et al. 2011; Logan and Lutcavage, In press). Shortfin squid
and longfin squid are both exceptional forage species and there is still much to be learned about their
roles in regional food webs, but recent independent research is encouraging. The MAFMC has not yet
implemented ecosystem-based fishery management but does have an ongoing project to determine
how best to incorporate ecosystem-based fishery management principles into decision making. The

MAFMC is also in the initial phases of developing an amendment to conserve deep-water corals (Didden
2012).
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Overall Recommendation

Final Score = geometric mean of the four Scores (Criterion 1, Criterion 2, Criterion 3, Criterion
4).

The overall recommendation is as follows:

e Best Choice = Final Score >3.2, and no Red Criteria, and no Critical scores

° = Final score >2.2, and Management (Criterion 3) is not Red, and no more
than one Red Criterion, and no Critical scores, and does not meet the criteria for Best

Choice (above)

e Avoid = Final Score <=2.2, or Management (Criterion 3) is Red, or two or more Red Criteria,
or one or more Critical scores.

Fishery Ironnp:\;:s Impacts o'n Manage- | Habitat and Overall
Other Species ment Ecosystem
Stock
Lowest scoring
Rank species Rank Rank Recommendation
(Score) Rank*, Subscore, (Score) (Score) (Score)
(Score)
Longfin Squid,
Trawl Yellow Yellow Yellow lololy
(3.05) (3) (2.6) ALTERNATIVE
(2.53)
Shortfin Squid, G00D
Traw \Zsa";’ Ye(l:_';)’w Y(ez”g” ALTERNATIVE
(2.51)
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Appendix A: Review Schedule

The Mid-Atlantic Fishery Management Council convened a workshop on squid management in
January, 2013 see: http://www.mafmc.org/events/SquidWorkshop.htm. The purpose of the
workshop was to consider whether responsive harvest strategies are feasible and appropriate
for optimizing yield in squid fisheries. Participants recommended improving squid management
process along multiple timelines:

Shorter Term

It was recommended that the council consider operational improvements to enable the
industry to achieve their current quota. Within the existing longfin quota, this might be
achieved through flexibility in the trimester allocations or holding some portion of the annual
guota in reserve, to be used in-season during a period of high abundance (any trimester). Other
recommendations included broadening participation in electronic and real-time data collection.

Medium Term

Identify times (using fishery dependent and independent data) when in-season increases to the
current quota would not jeopardize stocks. Indicators such as early season catches may allow
in-season determinations that the squid stock is particularly robust.

Longer Term

Managers and scientists should expand ongoing efforts of working with the industry to improve
data collection and assessment capabilities, as well as improving understanding of the
ecological drivers of squid abundance.

Population surveys are conducted regularly for squid; although population trends vary
according to environmental conditions, there have not been any major population declines in
recent years; therefore it is recommended to reassess longfin and shortfin squid in 2015
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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 originating from sources, whether wild-caught or farmed,
which can maintain or increase production in the long-term without jeopardizing the structure
or function of affected ecosystems. Seafood Watch makes its science-based recommendations
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
conservation issues and empower seafood consumers and businesses to make choices for
healthy oceans.

Each sustainability recommendation 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 information against the program’s
conservation ethic to arrive at a recommendation of “Best Choices,” “Good Alternatives” or
“Avoid.” The detailed evaluation 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 information include government technical
publications, fishery management plans and supporting documents, and other scientific reviews
of ecological sustainability. Seafood Watch Research Analysts also communicate regularly with
ecologists, fisheries and aquaculture scientists, and members of industry and conservation
organizations when evaluating fisheries and aquaculture practices. Capture fisheries and
aquaculture practices are highly dynamic; as the scientific information on each species changes,
Seafood Watch’s sustainability recommendations and the underlying Seafood Reports will be
updated to reflect these changes.

Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean
ecosystems are welcome to use Seafood Reports in any way they find useful. For more
information about Seafood Watch and Seafood Reports, please contact the Seafood Watch
program at Monterey Bay Aquarium by calling 1-877-229-9990.

Disclaimer

Seafood Watch® strives to have all Seafood Reports reviewed for accuracy and completeness by
external scientists with expertise in ecology, fisheries science and aquaculture. Scientific
review, however, does not constitute an endorsement of the Seafood Watch program or its
recommendations on the part of the reviewing scientists. Seafood Watch is solely responsible
for the conclusions reached in this report.

Seafood Watch and Seafood Reports are made possible through a grant from the David and
Lucile Packard Foundation.
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Guiding Principles

Seafood Watch defines sustainable seafood as originating from sources, whether fished1 or
farmed, that can maintain or increase production in the long-term without jeopardizing the
structure or function of affected ecosystems.

The following guiding principles illustrate the qualities that capture fisheries must possess to be
considered sustainable by the Seafood Watch program:

e Stocks are healthy and abundant.

e Fishing mortality does not threaten populations or impede the ecological role of any
marine life.

e The fishery minimizes bycatch.

e The fishery is managed to sustain long-term productivity of all impacted species.

e The fishery is conducted such that impacts on the seafloor are minimized and the
ecological and functional roles of seafloor habitats are maintained.

e Fishing activities should not seriously reduce ecosystem services provided by any fished
species or result in harmful changes such as trophic cascades, phase shifts, or reduction
of genetic diversity.

Based on these guiding principles, Seafood Watch has developed a set of four sustainability
criteria to evaluate capture fisheries for the purpose of developing a seafood recommendation
for consumers and businesses. These criteria are:

Impacts on the species/stock for which you want a recommendation
Impacts on other species

Effectiveness of management

Habitat and ecosystem impacts

PwnNPE

Each criterion includes:
e Factors to evaluate and rank
e Evaluation guidelines to synthesize these factors and to produce a numerical score
e A resulting numerical score and rank for that criterion

Once a score and rank has been assigned to each criterion, an overall seafood recommendation
is developed on additional evaluation guidelines. Criteria ranks and the overall
recommendation are color-coded to correspond to the categories on the Seafood Watch
pocket guide:

Best Choices/Green: Are well managed and caught or farmed in environmentally friendly ways.

1 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates.
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Buy, but be aware there are concerns with how they’re caught or
farmed.

Avoid/Red: Take a pass on these. These items are overfished or caught or farmed in ways that
harm other marine life or the environment.
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