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Dorothy Lowman, Chair
Pacific Fishery Management Council
7700 NE Ambassador Place, #101
Portland, OR 97220
RE: Drift Gillnets
Dear Chair Lowman and Council Members,
On behalf of Heal the Bay, a non-profit environmental organization with over 30 years and 15,000 members
dedicated to making Santa Monica Bay and Southern California coastal waters and watersheds safe, healthy,
and clean, we write to support the Council’s stated intention to minimize the bycatch caught by drift gillnets
targeting swordfish and thresher sharks off the California coast through strict management measures and to
phase out the use of drift gillnets.
Given the indiscriminate nature of this type of fishing gear, we believe that over time this fishery should
transition to alternative types of gear that are actively tended and minimize interaction with the myriad
species of fish and wildlife that characterize California’s diverse and vibrant marine ecosystem. We recognize
that this transition will not occur overnight; therefore, we support the Council in establishing firm limits and
100% observer coverage to reduce the unintentional death of non-targeted species of ocean life caught by
drift gillnets targeting swordfish and thresher sharks. However, even though we support these short-term
measures to reduce bycatch, these actions should not be misconstrued to justify allowing drift gillnets to
continue operating indefinitely.
A healthy marine ecosystem is critical, both environmentally and economically in southern California, with
swordfish and thresher sharks representing an important role in our coastal ecosystem and economy. A
growing concern for our marine ecosystem is the non-targeted species of fish and wildlife that are caught and
killed along our coast as bycatch. If we are to enjoy abundant and healthy marine wildlife populations in the
region, including swordfish, we encourage the Council to advance a transition to more sustainable gear in this
fishery. The drift gillnet fishery already has undergone several efforts to reduce bycatch over the years,
including gear modifications as well as a seasonal closure to protect migrating Pacific leatherback sea turtles.
Yet the very nature of this gear means that it will continue to entangle and kill non-targeted wildlife,
including protected species of sea turtles and whales, sharks, other cetaceans, and finfish.
Harpoons were the dominant method of fishing for swordfish for most of the 20th century, until California
approved the use of drift gillnets in the early 1980s. Leaving mile-long nets to drift in the current for hours at
a time – especially in the biologically diverse and rich California Current -- results in chronic problems with
bycatch. The Council’s instinct was correct when you decided in March of this year to develop a
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comprehensive plan to transition this fishery to more environmentally sustainable alternatives. Those
alternatives are already available. For example, new research suggests promising results for active fishing
methods, such as the use of deep-set buoy gear that minimizes the risk of encountering species other than
swordfish.
Thank you for your consideration of our comments and taking solid steps forward in the transition to an
ecosystem-based approach to fisheries management. These actions have put the Council in an important
position to maintain a healthy Pacific Ocean ecosystem while managing sustainable, economically strong
Pacific fisheries. We urge the Council to remain steadfast and follow through on its commitment to shift this
fishery to a more sustainable future.
Sincerely,

Dana Roeber Murray, MESM
Senior Coastal Policy Manager

	
  

June 3, 2015
Ms. Dorothy Lowman, Chair
Pacific Fishery Management Council
70 NE Ambassador Place, Suite 101
Portland, OR 97220

via email: pfmc.comments@noaa.gov
Re: Agenda Item E.3 – Swordfish Management & Monitoring Plan
Dear Chair Lowman and Council Members:
Wild Oceans represents recreational fishermen who want to promote a broad,
ecosystems approach to fisheries management that reflects our expanding circle
of concern for all marine life and the future of fishing. At the center lie the
ocean’s top predators – the big billfish, swordfish, tunas and sharks – the lions,
tigers and wolves of the sea.
Non-selective fishing gears such as longlines and drift nets indiscriminately
remove these key species from the ocean in a manner and in numbers the
fishermen cannot control. We support a transition from drift nets to
cleaner, actively-tended gear that reduces finfish bycatch as well as
marine mammal and sea turtle interactions and brings more target fish
to market with less bycatch and waste. This transition depends on the
adoption of selective fishing gears, such as deep-set buoy gear (DSBG). For this
reason, we have requested the Council initiate action to make DSBG an allowable
gear in the Highly Migratory Species Fishery Management Plan.
We also agree with the California Department of Fish and Wildlife (CDFW), so
long as we allow the use of drift nets “minimization of bycatch of finfish and sea
turtles and incidental catch of marine mammals in the [drift net] fishery needs to
improve.”
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TRANSITION FROM DRIFT ENTANGLEMENT NETS TO A
SUSTAINABLE WEST COAST SWORDFISH FISHERY (2015-2020)
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As we transition from a drift net fishery to a clean sustainable west coast
swordfish fishery, an Interim Swordfish Management & Monitoring Plan (Interim
Plan) can reduce the ongoing ecological harm caused by indiscriminate drift nets.
As part of this Interim Plan, we recommend the following:
1. Adopt a suite of performance standards and minimize finfish bycatch
Performance objectives for finfish get to the heart of the drift net bycatch issue –
the bycatch of sharks, tuna, marlin and other fish that make up nearly half of the
drift net haul in recent years. With a final vote on the preferred management and
monitoring alternatives now postponed until September 2015, the Council has
the opportunity to focus on gathering the information it needs to make a
meaningful decision about how to monitor and reduce finfish bycatch in the drift
net fishery.
The Council took a first step and tasked the Highly Migratory Species Monitoring
Team with providing data on finfish bycatch during the past five years. We
expect their report will mirror Table 1, attached, and will reflect the following
information which illustrates the need for finfish performance standards:
•

•
	
  
	
  

The overall rate of bycatch - fish which are harvested in the drift net
fishery, but which are not sold or kept for personal use – has averaged
forty-seven percent in the past five years.
The bycatch includes important recreational species such as striped
marlin, estimated at 25 over five years.
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•

•

•

Comparing the 2013-2014 fishing season with the 2014-2015 fishing
season, the observed catch of swordfish declined by more than fifty
percent while the observed catch of striped marlin tripled.
Drift net bycatch includes nine shark species, including the smooth
hammerhead shark - the subject of an Endangered Species Act petition
and listed under the Convention on International Trade in Endangered
Species - and the megamouth shark, an extremely rare deepwater
species.
Drift nets catch and discard Pacific bluefin tuna which are overfished and
subject to overfishing.

Given the delay in final action, we ask the Council to take this extra time to fully
evaluate and support the adoption of finfish performance objective
Alternatives 3 and 1 as a group. Together, these alternatives provide the
Council with a means of annually assessing the fishery performance in relation to
its past to determine what, if any, additional management measures are needed
to minimize finfish bycatch. These alternatives trigger Council review if there is
an overall increase in the observed percentage of finfish bycatch compared to
the five year average - currently forty-seven percent - or a spike in the estimated
total catch of a protected or ecologically-sensitive species compared to the
average bycatch for the prior five years.
2. Adopt hard caps on selected threated and endangered species
As part of an Interim Plan, we ask the Council to adopt hard caps on selected
threatened and endangered species. Just as hard caps on marine mammals and
turtles will not necessarily reduce the rate of finfish bycatch, performance
standards for finfish will not resolve the public’s concern about the entanglement
of marine mammals and sea turtles in drift nets. Specifically, we support Action
Alternative 5 for hard caps in the drift net fishery, which bases hard caps on
entanglements. Importantly, the data on entanglements is already captured by
fishery observers on board drift net boats, thereby allowing for the timely closure
of the fishery once species identification has been confirmed.
3. Adopt 100 percent monitoring of the drift net fishery
The only way to accurately understand the depth and breadth of bycatch,
including rare events, in the drift net fishery is through 100 percent monitoring.
Once electronic monitoring proves effective in the drift net fleet, we could
support the Council’s Preliminary Preferred Alternative – 30 percent at-sea
observer coverage coupled with industry-funded electronic monitoring.
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It’s time to transition to a sustainable west coast swordfish fishery
Tens of thousands of members of the public, including fishermen,
conservationists, ocean lovers, birders and outdoorsmen remain firm in their
resolve to end the use of drift nets and other indiscriminate gears. For years
now, Wild Oceans has been promoting a transition away from drift nets and
multi-mile pelagic longlines – gears that fish passively and kill indiscriminately –
to safer, more selective fishing methods for swordfish, tuna and other
commercial species, methods that are available now. It’s time for the Council to
choose a transition towards cleaner gear and to implement an Interim
Management and Monitoring Plan to minimize marine mammal and sea turtle
interactions and minimize bycatch as we phase out dirty gear and increase
opportunities for more sustainable fishing.
Sincerely,

Theresa Labriola
West Coast Fisheries Project Director
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Table 1 - Finfish bycatch in the drift net fishery (most recent five years)

Number of sets

20102011
observed
catch

20102011
observed
kept

20112012
observed
catch

20112012
observed
kept

20122013
observed
catch

20122013
observed
kept

20132014
observed
catch

20132014
observed
kept

20142015
observed
catch

20142015
observed
kept

total
observed
catch

estimated
total
catch
2267

396

396

525

525

408

408

559

559

379

379

2267

Number of sets observed

52

52

97

97

84

84

191

191

113

113

537

537

Percent of sets observed

13%

13%

18%

18%

21%

21%

34%

34%

30%

30%

23%

23%

25

25

127

126

95

94

495

495

213

207

955

3502

1

0

1

0

1

0

3

6

25

Swordfish
Striped Marlin
Bigeye Thresher Shark

3

2

3

0

5

1

11

48

Blue Shark

27

0

49

0

91

0

139

0

37

0

343

1444

Common Thresher shark

80

79

209

172

63

63

122

122

18

16

492

2464

2

0

2

0

4

16

Megamouth Shark
Pelagic Thresher Shark
Salmon Shark

1

1

0

1
1

0

1

3

30

30

100

93

129

126

406

394

80

71

745

2853

1

0

27

0

28

93

1

1

1

5

57

52

681

2602

1

0

5

5

14

14

156

138

4

0

680

0

418

0

4

0

2

2

2

0

Humbolt Squid

King Salmon
Louvar

229

227

364

74

72

184

178

188
454

0

1362

5

5

8

7

7

7

1

0

20

20

Oilfish
115

115

189

187

Pacific Bonito

3

3

6

6

Pacific Electric Ray

2

0

Pacific Mackerel

41

12

20

0

Pacific Pomfret

68

68

6

6

2

0

Pelagic Stingray
Remora

386

1

97

97

2

0

2

0

0

Skipjack Tuna

3

2

Spiny Dogfish

33

22

1

1

1
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11
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0
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13988

4
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9
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1

0
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16

25
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17
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1

5

1

3

627

3059

26
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4

25

93

517

7

7

125

700

0

2

0

11

42

2

0

1

0

4

17

74

26

35

27

145

510

4

0

4

13

1

5

0

3668
728

2231

0

32

9

1109

5

542

67

Yellowfin Tuna

total kept

1
103

0

Unidentified Tuna

total caught

4

114

Slender Mola

Unidentified Rockfish

4

2

Oarfish

Opah

162

5

Bullet Mackerel

Jack Mackerel

30

0

Bay Pipefish

Common Mola

7

0

20

Soupfin Shark

Bluefin Tuna

2

0

Smooth Hammerhead Shark

Albacore

1

3

Sevengill Shark
Shortfin Mako

2
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17

17
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1

1

1
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1
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June 3, 2015
Ms. Dorothy Lowman, Chair
Pacific Fishery Management Council
7700 NE Ambassador Place, Suite 101
Portland, OR 97220
RE: Agenda Item E.3 –Highly Migratory Species, Drift Gillnet Hard Caps
Dear Chair Lowman and Council Members:
Thank you for your hard and important work over the past year and a half to establish a goal of a
clean West Coast swordfish fishery. Drift gillnets are an inherently unselective gear type and we
reiterate our requests that the Council prohibit this gear in the Highly Migratory Species (HMS)
Fishery Management Plan (FMP) and authorize deep-set buoy gear as an alternative. In the
meantime, to make the swordfish drift gillnet fishery less damaging to the marine ecosystem, we
support furthering the development of hard cap alternatives and accountability measures to
control and reduce bycatch in this fishery.
During any transition period leading up to a prohibition of this gear type, we support 100
percent observer coverage and hard caps that limit and reduce the bycatch of whales, dolphins,
seals, sea lions, sea turtles and the many species of fish that are taken, injured and killed by the
California-based drift gillnet swordfish fishery. After attending the National Marine Fisheries
Service (NMFS) Swordfish Workshop and the Pacific Offshore Cetacean Take Reduction Team
(TRT) meeting, it is clear that, rather than focusing on reducing bycatch in this fishery, industry,
the TRT and some at NMFS seek only to expand the use of this unsustainable fishing method.
Their rationale that other nations also use unsustainable methods and so we should too is
untenable. We commend the Council for working to find solutions to address unacceptable
bycatch levels and rates in the West Coast swordfish fishery.
We have reviewed the Highly Migratory Species Management Team report on swordfish fishery
management and monitoring1 and we are writing now to provide specific comments on the
proposed action for drift gillnet hard caps, performance objectives and monitoring. It is
disappointing that the Council has again delayed final action, especially given the agency’s
previous commitment that it could have new measures implemented by August of this year and
analysis completed to support final action at this meeting. Given this delay, however, we request
that you take this time to further develop the range of alternatives for hard caps, performance
objectives and the overall swordfish fishery management plan. Specifically we request the
Council:

1

PFMC Agenda Item E.3.a HMSMT Report June 2015.
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1. Adopt the California Department of Fish and Wildlife (CDFW) Preferred Alternative
(PPA) for protected species hard caps2 as the Council’s PPA.
2. Include more than one alternative in the range of alternatives for capping the take of
pinnipeds and dolphins. Consider additional alternatives for these marine mammal groups
based on recent five-year and recent ten-year average take levels.
3. Include and analyze an alternative to amend the HMS FMP to prohibit drift gillnet gear
while authorizing deep-set buoy gear (DSBG).
4. Include performance objectives for finfish in the Council’s PPA, including an overall
discard rate objective and objectives to limit the take of focal species of sharks and iconic
fish below recent average levels.
5. Delete the economic objective on page two of the HMSMT report to “allow [drift gillnet]
access to the Pacific Leatherback Conservation Area (PLCA) with individual vessel and/or
fishery accountability for bycatch using limits such as hard caps.”
I.

Bycatch in the Drift Gillnet Swordfish Fishery is Unacceptable and the Council and
NMFS have the ongoing responsibility to minimize bycatch.

The Council and National Marine Fisheries Service have an ongoing responsibility to minimize
and avoid bycatch.3 As stated in the NOAA National Bycatch Report:
Ensuring the sustainability of marine resources for future generations is the primary
mission of the National Oceanic and Atmospheric Administration’s National Marine
Fisheries Service (NMFS). Reducing the unintentional capture, or bycatch, of fish,
marine mammals, sea turtles, and seabirds is an essential part of this goal and is
required under NMFS’ guiding legislation.4
Bycatch is a major unresolved problem in the drift gillnet swordfish fishery. Fishery data
collected by onboard observers over the past ten years indicates that the drift gillnet fishery
discarded 64% of all animals caught.5 For every swordfish landed – the primary target of this
fishery – five other animals are discarded. Observers have recorded at least 62 different species
killed in this gear, including rare megamouth sharks, and endangered species like leatherback sea
turtles, loggerhead sea turtles and sperm whales. Based on NOAA national bycatch reports and
regional marine mammal stock assessments, this drift gillnet fishery kills far more cetaceans than
all other U.S. West Coast and Alaska fisheries combined. Observer coverage remains insufficient
to document the catch of rare species and nearly half the current fleet is never observed, so it is
likely that additional species of concern are caught as well.
The California drift gillnet swordfish fishery is the only Category I fishery on the U.S. West Coast
as defined by the Marine Mammal Protection Act (MMPA) due to frequent interactions with
2

PFMC Agenda Item H.4.b Supplemental CDFW Report March 2015, and PFMC Agenda Item E.3.a
HMSMT Report, June 2015, at 7.
3
Magnuson Stevens Fishery Conservation and Management Act, 16 U.S.C. § 1853(11).
4
National Marine Fisheries Service. 2011. U.S. National Bycatch Report [W. A. Karp, L. L. Desfosse, S. G.
Brooke, Editors]. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-F/SPO-117E, 508 p.
5
National Oceanic Atmospheric Administration (NOAA) Observer Program, total discard rate (number of
animals) from May 2007 to January 2013.
http://www.westcoast.fisheries.noaa.gov/fisheries/wc_observer_programs/sw_observer_program_info/da
ta_summ_report_sw_observer_fish.html (last accessed 21 March 2014).
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marine mammals. The MMPA mandates that commercial fisheries “reduce incidental mortality and
serious injury of marine mammals to insignificant levels approaching a zero mortality and serious injury
rate.”6
It is our view that the Pacific Offshore Cetacean Take Reduction Team (TRT) has failed to meet
this mandate. The TRT also incorrectly interprets Potential Biological Removal in the MMPA by
conflating it with an appropriate catch target. The TRT’s reluctance to issue recommendations to
further reduce bycatch, while recommending the removal of sperm whale protections and
opposing Council action to further reduce bycatch, is evidence that the TRT is not effectively
addressing bycatch reduction and has no plans to do so. Despite the implementation of take
reduction measures including acoustic pingers and net extenders in 1997, little has been
accomplished by this team since then to reduce bycatch. While these measures helped reduce
bycatch rates of a select group of marine mammals, over 2,000 marine mammals have
nevertheless been entangled (the vast majority are killed) by the drift gillnet swordfish fishery
since these gear modifications have been in use.7
Figure 1. A sperm whale (left, 2010) and a short-beaked common dolphin (right, 2011) killed by
California drift gillnets targeting swordfish. Photos: NOAA.

Further, we remind you that the members of the California legislature, U.S. Congress, and tens of
thousands of members of the public have written the Council and NMFS in support of a
transition away from drift gillnets to more environmentally friendly gear types. In a letter to the
Council and NMFS, 17 members of Congress wrote to support such a transition and outlined the
requirements of the MSA to minimize and avoid bycatch, stating that current drift gillnet bycatch
reduction measures “do not go far enough” and that “enforceable bycatch limits are imperative.”8

6

16 U.S.C § 1387(b)(1).
National Oceanic Atmospheric Administration (NOAA) Observer Program. And, Carretta, J.V., T. Price, D.
Petersen, and R. Read. 2004. Estimates of Marine Mammal, Sea Turtle, and Seabird Mortality in the
California Drift Gillnet Fishery for Swordfish and Thresher Shark, 1996-2002. Marine Fisheries Review
66(2) 21:30.
8
Representatives Sam Farr (CA), Jared Huffman (CA), Doris O. Matsui (CA), Lucille Roybal-Allard (CA),
Michael M. Honda (CA), Mike Thompson (CA), Jerry McNerney (CA), Grace F. Napolitano (CA), Zoe
Lofgren (CA), Mark DeSaulnier (CA), Alan Lowenthal (CA), Adam Schiff (CA), Anna Eshoo (CA), Barbara Lee
(CA), John Garamendi (CA), Earl Blumenauer (OR), and Jim McDermott (WA). February 27, 2015. Letter to
the PFMC and NMFS, at PFMC Agenda Item H.4.c, Supplemental Public Comment, March 2015.
7
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II.

Adopt the California Department of Fish and Wildlife Preferred Alternative for
protected species hard caps as the Council’s PPA.

We reviewed the CDFW PPA and we support this alternative for protected species hard caps as
an interim step leading up to the prohibition of this gear type in the HMS FMP. This alternative is
clear, it is well thought out, and it is the only alternative that would be effective at limiting and
reducing bycatch in the drift gillnet fishery. As CDFW explained, this alternative is similar to the
Council PPA, including annual hard caps on the take of endangered fin, humpback and sperm
whales, plus caps on endangered leatherback, loggerhead, olive ridley and green sea turtles, and
short-fin pilot whales and common bottlenose dolphins. The caps, based on entanglements
rather than serious injury or mortality, will be more easily and rapidly enforced if reached, and
eliminate the implementation concerns raised thus far by NMFS. Importantly, these caps will act
as a strong incentive to avoid and reduce bycatch.
III.

Include additional alternatives to cap the take of pinniped and dolphins.

The current range of alternatives includes only one alternative (alternative 2) that would cap the
take of all pinnipeds and dolphins as species groups. This alternative would set the cap for
pinnipeds at 4,316 and the cap for dolphins at 13,582. Everyone should agree these are
meaningless caps that exceed current bycatch levels of these species by at least an order of
magnitude and would never be hit by the current fishery. In fact, if they were hit, it would be
catastrophic; these cap levels would far exceed the Potential Biological Removal levels for
individual species within the group and vastly exceed the requirement to achieve the zero rate
mortality goal under the MMPA.
In developing a reasonable range of alternatives, we request you add alternatives that consider
setting annual entanglement hard caps for pinniped and dolphin groups based on a recent five
year average take level and a recent five year average maximum take level. Observed and total
estimated marine mammal takes in the swordfish drift gillnet fishery from 2008 to 2012 are
presented on table 21 of the HMSMT report. From this data before you, the alternatives we are
requesting would be:

Species Group
Pinniped group
Dolphin group

Alternative A
(5-year average)
Observed
Estimated
Entanglement Cap
Annual Take
12.6 (13)
14.7 (15)

42
49

Alternative B
(5-year max)
Observed
Estimated
Entanglement
Annual Take
Cap
35.1 (35)
117
27.6 (28)
92

Table 1. Two recommended alternatives for annual hard cap entanglements for Pinnipeds and
Dolphin species groups based on estimated average (Alternative A) and maximum (Alternative B)
take levels from 2008 to 2012 (as in Table 21, HMSMT report). The observed entanglement cap
is calculated as the product of the estimated annual take by 0.3 (30% observer coverage).
We request that the Council include Alternative A as part of the Council’s PPA.
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IV.

Include an alternative that amends the HMS FMP to prohibit drift gillnet gear on a
time certain deadline, while adding deep-set buoy gear as an allowable gear type.

There are limits on how much an inherently unselective gear type can become selective. The
current configuration of drift gillnets (set at depth and being nearly one mile long) results in much
greater mortality of the animals caught as bycatch (particularly air-breathers) than with actively
tended gears that can be checked more frequently. A mile long 14-inch mesh gillnet placed in a
global hotspot of biological diversity of ecologically important and vulnerable wildlife -- the
California Current ecosystem -- will inevitably catch large quantities of unintended species. Even
if changes to time, area, and configuration can reduce bycatch of certain species, they are likely
to increase bycatch of other species. After 35 years of management and experimentation with
drift gillnet gear, the fishery has simply failed to minimize bycatch. It is therefore unlikely that
drift gillnets will ever be able to achieve acceptable bycatch levels.
The existence of fundamentally different techniques to catch swordfish, both harpoons and
DSBG indicates that a prohibition on drift gillnets is ultimately a more cost effective way to
minimize bycatch while maintaining a viable swordfish fishery. Energy and resources devoted to
a sustainable swordfish fishery are better spent on making the known cleaner gears more
economically viable, rather than on endeavors of making the drift gillnet fishery marginally
better. There remains a clear need for a transition plan that includes a prohibition on drift gillnet
gear combined with measures to increase the use of selective gear types.
According to NMFS observer data since 1990, the drift gillnet swordfish fishery has achieved an
average swordfish catch rate of 2.1 swordfish per set (ranging annually from 0.48-3.6).
According to data from the Pfleger Institute of Environmental Research (PIER), DSBG is currently
achieving catch rates of 0.6 to 1.75 swordfish/ day with 10 buoys, and swordfish catch rates are
increasing as fishermen gain more experience with the gear.9 While over 60% of catch in drift
gillnet gear is discarded due to being unmarketable, DSBG has achieved catch rates of 94%
marketable species. Furthermore, because DSBG is actively tended and catch is retrieved ~15
minutes after being caught (rather than soaked overnight for hours in a drift gillnet), any DSBG
discards would be expected to have a far lower discard mortality rate.
Based on the comparison of swordfish catch rates and the price differential between drift gillnet
caught swordfish (4.34/lb in 2013) and DSBG-caught swordfish ($8.75/lb in 2014), it is possible
to design a fair conversion program such that active drift gillnet permit holders could receive a
permit for what would be an equivalent number of deep-set buoys. We commend the Council
for approving EFPs to further test DSBG this year, the results of which can be utilized to craft
appropriate measures for DSBG authorized in the HMS FMP. Based on the control date for the
drift gillnet fishery adopted in June 2014, the Council can easily distinguish active vs. latent
permit holders and provide fair compensation to all.
Given the high interest in DSBG by many fishermen, we believe such a permit conversion would
provide equivalent opportunities to profit from the swordfish fishery, and allow drift gillnet
fishermen who wish to exit the fishery to obtain fair compensation by selling their permits. We
believe such a gear transition could happen in a single FMP amendment that prohibits drift
gillnet gear and authorizes DSBG as an allowable gear type. We believe this to be the most
9

PIER, Exempted Fishing Permit Application for Deep-Set Buoy Gear. PFMC Agenda Item H.3.
Attachment 2. March 2015
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effective means to achieve the Council’s goal of a clean domestic swordfish fishery off the U.S.
West Coast. This should be the top priority for the Council upon completion of interim drift
gillnet hard caps.
V.

Include performance objectives for finfish in the Council PPA.

We commend the Council for considering finfish bycatch reduction measures, as bycatch
concerns with the DGN fishery reach far beyond simply protected species. A fishery that
discards over half the animals it catches is clearly not meeting Magnuson-Stevens Act National
Standard 9 to minimize bycatch to the extent practicable. With respect to your performance
objective alternatives, each serves as an indicator of a separate and important concern with
different bycatch aspects: the overall bycatch rate, finfish bycatch and marine mammal bycatch.
Furthermore, there is no cost to setting these standards, as they only trigger further Council
review if reached or exceeded. Therefore, we recommend setting performance standards for
each category by adopting Alternatives 1, 3, and 4 as your Preliminary Preferred Alternative.
We support your preliminary preferred alternative (# 4) for annual performance objectives for
non-ESA listed marine mammals. We request that in addition you adopt a PPA to establish
performance objectives for finfish. We request you support both alternative 3, performance
objectives for select finfish and alternative 1, which sets an overall performance objective for
total retained catch (regardless of whether discards are observed dead or alive), calculated as
landed catch divided by total catch. Alternative 1, however, should be modified to require that
the percent retained increase by 10% each year, where right now, the ten year average is that
only 36% is retained (64% discarded). Adopting all of these performance objectives will ensure
the Council is periodically reviewing and monitoring bycatch trends in the DGN fishery in a
comprehensive, holistic manner.
VI.

Delete the economic objective on page 2 of the HMSMT report to “allow access to
the Pacific Leatherback Conservation Area (PLCA) with individual vessel and/or
fishery accountability for bycatch using limits such as hard caps.”

We strongly oppose the HMSMT recommended objective to “allow access to the Pacific
Leatherback Conservation Area (PLCA)”. We request that you delete this objective. The PLCA
has been working to reduce and avoid the bycatch of endangered leatherback sea turtles. The
PLCA is a critical conservation area that protects leatherback foraging hotspots and migratory
corridors for Pacific leatherback sea turtles. It would be irresponsible and dangerous to the
conservation of these sea turtles to open the PLCA to drift gillnets.
Instead of focusing on drift gillnets, we request the Council add objectives under the draft plan
to “maintain an economically viable west coast swordfish fishery” that would encourage use of
existing legal gear types and plan for the authorization of DSBG.
With respect to leatherback sea turtles that nest in Indonesia and forage off the U.S. West
Coast, we remind the PFMC of the scientific paper submitted in the March 2013 supplemental
briefing book highlighting the ongoing long-term decline of the western leatherback sea turtle
population. In a peer-reviewed scientific publication the authors:
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“found a 29% decline in nesting at Jamursba Medi and a 52% decline at Wermon
from 2005 through 2011. We found that the estimated annual number of nests at
Jamursba Medi has declined 78.3% over the past 27 years (5.5% annual rate of
decline) from 14,522 in 1984 to 1,596 in 2011.”10
A recent IUCN Red List assessment of leatherback sea turtles estimates that as few as 2,071
mature adult leatherback sea turtles (males and females) remain in the entire Pacific, and the
IUCN predicts a 96 to 99 percent total population decline by 2040 under current conditions.11
The Red List Assessment, published in November 2013, names fisheries bycatch as one of the
biggest threats to leatherbacks globally, offering further support for reducing the threat of
interactions in the California driftnet swordfish fishery.
Conclusion
Moving forward, we encourage the Council to transition “the current drift gillnet fishery to a
fishery utilizing a suite of more environmentally and economically sustainable gear types.”12 We
know that swordfish can be harvested with low to zero bycatch using existing harpoon and
deep-set buoy gear13 once authorized. In this time of precautionary and ecosystem-based
approaches to management, we urge you to phase out and close the drift gillnet fishery and in
the meantime, please consider and adopt the hard caps, performance standards and observer
coverage requirements as presented in this letter.
Thank you for your time and consideration of these comments.
Sincerely,

Ben Enticknap
Pacific Campaign Manager

Geoffrey G. Shester, Ph.D.
California Campaign Director

Attached: Figure of the location of protected marine life observed taken in the U.S. West Coast
drift gillnet fishery.
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Tapilatu, R. F., P. H. Dutton, M. Tiwari, T. Wibbels, H. V. Ferdinandus, W. G. Iwanggin, and B. H.
Nugroho. 2013. Long-term decline of the western Pacific leatherback, Dermochelys coriacea: a globally
important sea turtle population. Ecosphere 4(2):25. http://dx.doi.org/10.1890/ES12-00348.1.
11
Wallace, B.P., Tiwari, M. & Girondot, M. 2013. Dermochelys coriacea. In: IUCN 2013. IUCN Red List of
Threatened Species. Version 2013.2. www.iucnredlist.org. Downloaded on 27 November 2013.
http://www.iucnredlist.org/details/summary/6494/0
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PFMC March 2014 decision document. http://www.pcouncil.org/wpcontent/uploads/0314decisions.pdf
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C.A Sepulveda, S. A. Aalbers, and C. Heberer. 2014. Testing Modified Deep-Set Buoy Gear to Minimize
Bycatch and Increase Swordfish Selectivity. NOAA Bycatch Reduction Engineering Program 1(27-32).
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An interactive version of this map is available at:
http://usa.oceana.org/our-campaigns/drift_gillnets/campaign

111 SW Columbia Street, Suite 200
Portland, Oregon 97201
pewtrusts.org

June 3, 2015
Dorothy Lowman, Chair
Pacific Fishery Management Council
1100 NE Ambassador Place, #101
Portland, Oregon 97220

RE: Agenda Item E.3 Swordfish Management and Monitoring Plan Hard Caps
Dear Chair Lowman and Council Members:
We write in regards to the future management of the drift gillnet (DGN) fishery. At its June
meeting, the Pacific Fishery Management Council (Council) has the opportunity to establish a
schedule and process for transitioning away from DGN gear toward a more sustainable West
Coast swordfish fishery. To this end, we request the Council take the following actions:
1. develop a Swordfish Management and Monitoring Plan (Plan) that includes a transition
away from DGN gear to more selective and actively tended gears; and
2. adopt a new Preliminary Preferred Alternative (PPA) that implements annual hard caps
on high-priority protected species based on entanglements, establishes performance
objectives on other bycatch species, and requires 100 percent monitoring.
We support a healthy and sustainable swordfish fishery off the West Coast without the
collateral environmental damage caused by the DGN fishery. By taking the above actions, the
Council can move toward that goal.
Draft a Swordfish Plan that includes a transition to alternative gears
Council meetings over the last year included significant discussion around the continued
management of the DGN fishery. Discussions acknowledge the need to develop and promote
alternative gears that are more environmentally sustainable. Pew agrees with the overarching
comments in the California Department of Fish and Wildlife (CDFW) March 2015 report to
Council, particularly that:

1

The future success of this fishery depends on the recognition that this fishery needs to
change. Fishermen need to change how they fish or the gears they use and measures
need to be implemented to allow for timely monitoring and management.1
In developing a “Swordfish Management and Monitoring Plan,” the Council should continue
these discussions in the broader context of swordfish management and not focus solely on
improving the performance of the DGN fishery. We support development of such a plan and
request that it include goals and objectives to transition away from DGN gear to more selective
and sustainable gears.
As part of this transition, the Council should adopt a process and schedule for authorizing deepset buoy gear (DSBG) in the Highly Migratory Species (HMS) Fishery Management Plan (FMP).
At the Swordfish Workshop hosted by the National Oceanic and Atmospheric Administration’s
Fisheries Services (NOAA Fisheries) in May 2015, there was broad support and consensus that
DSBG should be made an allowable gear. Therefore, we recommend this action be added to the
scope of the September agenda item authorizing other gear types in the HMS FMP and that the
Council further discuss this under Agenda Item E.5 - Future Council Meeting Agenda and
Workload Planning.
The DGN fishery has been a source of controversy since its inception due to high levels of
bycatch and take of protected species. At the June and September meetings, the Council has
the opportunity to change management of the West Coast swordfish fishery and move toward
more selective and actively tended gear types. The public’s support for such a transition is
abundantly clear. Over the past year alone, thousands of people and dozens of organizations
and businesses have contacted the Council urging a shift away from DGN gear. As stewards of a
public resource, the Council should transition to a fishery that consumers can be proud to
support.
Adopt a PPA that implements annual hard caps and other management measures
We support the implementation of hard caps and other management measures in the DGN
fishery including bycatch performance objectives and 100 percent monitoring. At its March
2015 meeting, the Council voted to delay final action on hard caps and other performance
measures in the DGN fishery until June 2015 in order to allow time for further analysis and the
addition of another alternative.2 Since that time, however, the Council has again delayed final
action until the September 2015. At the June meeting, we request the Council adopt a new PPA
that includes their preferred policy preferences in order for the proper analysis to be completed
and final action can be taken in September without further delay.
1
2

Supp. CDFW Report, March 2015, p. 1.
Supp. CDFW Report, March 2015, p. 1.

2

We agree with CDFW that hard caps should be based on entanglements and not serious injury
and mortality.3 Basing hard caps on entanglements allows for easier enforcement because an
entanglement can be determined by an observer at the time of observation without the need
for further review by the Science Review Group. The Observer Program has a process in place
for recording entanglements and NOAA Fisheries can easily determine when a hard cap is
reached.4
The hard cap numbers proposed in both the Council’s PPA5 and CDFW’s alternative6 for fin
whales and olive ridley and green sea turtles should be lowered. The proposed hard caps for
these species exceed the applicable Incidental Take Statement (ITS) numbers and would violate
the terms of the current ITS if those hard caps were met.7 CDFW’s intent was to set the caps at
levels equal to or lower than the numbers in the applicable ITS, 8 but this intent was not
translated into the numbers proposed in their preferred alternative. Therefore, the hard cap
numbers for these species should be lowered to reflect the current ITS and to avoid reconsultation under the Endangered Species Act.
When developing a new PPA, implementation of performance objectives on other bycatch
species should be included. Sixty-four percent of the catch in the DGN fishery is discarded
overboard.9 This is an unacceptable level of bycatch under any standard, particularly when new
gears are being developed that can catch swordfish with less than 10 percent bycatch.10 Given
the ability to target swordfish with minimal bycatch, the Council needs to evaluate what level of
bycatch reduction is practicable as required by the Magnuson-Stevens Act. Performance
objectives on non-ESA listed marine mammals and finfish and an overall discard rate are
necessary to address bycatch issues in the DGN fishery and should be comparable to the
performance of new gears. With the delay on final action until the September meeting, there is
ample time to analyze appropriate bycatch performance objectives.

3

Supp. CDFW Report, March 2015, p. 2 (“CDFW recommends implementing annual hard caps for high priority
species or species of concern based on entanglement, not mortality/serious injury.”)
4
HMSMT Report, June 2015, p. 7 (“DGN observers record entanglements on the Non-Fish Tally Sheet from the
West Coast Region Observer Program Field manual. The instructions for this form read: “An entry on this form
should be completed for every marine mammal or sea turtle that has been captured.” This includes animals
captured in any part of the DGN fishing gear.”).
5
HMSMT Report, March 2015, Table 6, p. 6.
6
Supp. CDFW Report, March 2015, Table 1, p. 3.
7
HMSMT Report, March 2015, Table 1, p. 4.
8
Supp. CDFW Report, March 2015, p. 2 (“The estimated annual entanglement caps are set at a value that is equal
to or lower than those levels in the applicable incidental take statement (ITS) issued under the Endangered Species
Act and the Potential Biological Removal (PBR) levels calculated under the Marine Mammal Protection Act.”).
9
HMSMT Report, March 2015, Table 10, p.15
10
Pfleger Institute of Environmental Research Exempted Fishing Permit Application, March 2015, pp. 2-3 (“DSBG
catch composition has been comprised of 94% marketable catch.”).
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In order to ensure hard caps and performance objectives are properly enforced, the Council
should require 100 percent monitoring beginning in the 2016-2017 fishing season that is
fulfilled by the use of human observers until electronic monitoring is proven to be reliable in
detecting rare event bycatch. When assessing the amount of monitoring necessary to achieve
reliable bycatch estimates, it is important to keep in mind that with a fishery as small as the
DGN fishery, a statistically valid sample of the fishery’s bycatch requires monitoring every set
made. This will also take away the need for extrapolation of observed takes and the possibility
that the fishery is shut down prematurely. We are sympathetic to the cost of observer coverage
and understand that NMFS will not be able to fund 100 percent observer coverage in the DGN
fishery. For this reason, the Council should consider the benefits of requiring partial industry
funding to meet the requisite level of observer coverage.
Finally, the Council needs to identify a meaningful management response if the fishery exceeds
a marine mammal or finfish performance objective. This should include a structure and process
for timely review of bycatch data and define levels at which particular management response
would be warranted, including closure of the fishery.
Conclusion
While hard caps, performance standards, and increased monitoring are an important step in
ensuring accountability in the DGN fishery, these measures do not go far enough. As long as
DGN gear is deployed in this fishery, there will be unacceptable levels of bycatch and
interactions with rare and vulnerable species. To address this, the Council must develop a plan
for transitioning the DGN fishery to more selective and environmentally sustainable gear types
and move toward a fishery that can be a model for bycatch standards. We look forward to
working with the Council and other stakeholders to achieve this goal.

Sincerely,

Paul Shively
Project Director, U.S. Oceans, Pacific
The Pew Charitable Trusts
pshively@pewtrusts.org

Tara Brock
Senior Associate, U.S. Oceans, Pacific
The Pew Charitable Trusts
tbrock@pewtrusts.org
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Governor Edmund G. Brown
State Capitol, Suite 1173
Sacramento, CA 95814
Dorothy Lowman, Chair
Pacific Fisheries Management Council
770 NE Ambassador Place, Suite 101
Portland, OR 97220
Dear Pacific Fisheries Management Council and Governor Brown,
We, the 6,772 undersigned activists and members of Turtle Island Restoration
Network are writing because we care about endangered sea turtles and sperm
whales.
We urge you to not only halt any further action to expand the drift gillnet fishery for
swordfish off the U.S. West Coast, but to put an end to this outdated fishery.
Drift gillnets have been banned on the High Seas and along most of the U.S. West
Coast because of high bycatch of marine life including endangered whales,
dolphins, sea turtles, shark, tuna and other non-target fish. Recently, two
endangered sperm whales were entangled and killed in the California drift gillnet
fishery, while the legal authorizations for the fishery were allowed to lapse. As a
result, the fishery is operating in violation of conservation laws protecting marine
mammals.
Any actions to increase gillnet fishing conflict with new protections given to sea
turtles over the past year, including designation of critical habitat for Pacific
leatherbacks along the West Coast and the uplisting of the Pacific loggerheads
from threatened to endangered under the U.S. Endangered Species Act.
Now is time to take action to protect California's marine wildlife. We urge you to
begin to phase out the drift gillnet fishery along our coast and instead to support
sustainable fishing practices that don't compromise the health of endangered
species, sperm whales, fisheries and our oceans.
Sincerely,
Frank Aamodt
Andrew Abate

BEV ABBEY
Leanne Abbott

Olga Abella
michelle abouchabki

PO Box 370 • Forest Knolls, CA 94933 P: 415.663.8590 • F: 415.663.9534
www. TIRN.net • www.SeaTurtles.org • www.SpawnUSA.org •
www.GotMercury.org
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Kai Chan
Sampson Chan
Paul Chandler
Susan Chaney
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Gabrielle de Encio
Robert De Goff
Victoria De Goff
William De Goff
Ferdinand de Hen
Carole De La Cruz
Laura De la Garza
Paul De La Garza Und
Senkel
Nadia De La Paz
Vanessa De Ligniere
Reggie De Man
Sylvie de PARNY
odile de petriconi
Marla de Vries
Lisette de Waard
Bob Deacy
Florence Deadman
Franshisca Dearmas
Thom Deasy
Glenda Deaton
Barbara Debes
Harry Debie
Therese DeBing
Ann DeBolt
karen DeBraal
nathalie decarroux
Anthony DeCicco
Craig Decker
Michael Declerck
Diana Dee
Yasmin Dee
J Deem
Theresa H Deery
Davide Defavari
Shelly Degenhardt

Page12
Jo DeGeorge
Renee Deger
Leo Degregrio
Rachel Deitcher
Dallas DeKeyrel
Lauren DeKowzan
Patricia Delabays
Janet Delaney
Jennifer Delaquil
chris delcourt
joey delhoste
Barbara Dell
Merrill Dellas
Luree Dell-Bryan
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D Dodd
Kathleen Dodd
John Doerich
HELENA DOERR
Fayhaa Doja
Kathy Dolan
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Dorothy Lowman, Chair
Pacific Fisheries Management Council
770 NE Ambassador Place, Suite 101
Portland, OR 97220
June 3, 2015
Dear Chairwoman Lowman and Councilmembers,

RE: Item Agenda Item E.3: Hard Caps

Dear Council members,
Although there have been significant objections to the approach of hard caps, Turtle Island
Restoration Network urges you to exercise your authority to take additional steps above
and beyond those of the TRT process as an extra safeguard for marine mammals. While
the TRT operates within the relatively narrow confines of the Marine Mammal Protection
Act, the Council has a mandate to respond to broader considerations to reduce bycatch
and to make fisheries more broadly sustainable to protect the natural resources of the
United States.
In fact, we also urge you to exercise independent judgment regarding the appropriate
measures to take to protect endangered and threatened species. While the Take
Reduction Team has a collection of experts with particular opinions, those views are not as
well vetted by public comment.
Indeed, there is solid reason to believe that additional measures are in fact needed. We
note that in fact, the Take Reduction Team needed to be reconvened because the

PO Box 370 • Forest Knolls, CA 94933 P: 415.663.8590 • F: 415.663.9534
www. TIRN.net • www.SeaTurtles.org • www.SpawnUSA.org •
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incidental take of the drift gill net fishery was not sustainable. The fact that the TRT was
convened shows that the fishery represents a serious threat to the species
Furthermore, there is substantial reason to value the public review of scientific findings.
For example, with all due respect to the TRT, the estimates of Potential Biological Removal
that NMFS and the Take Reduction Team rely upon are not well-grounded in the best
science available. For example, in the Draft 2014 Stock Assessment Report, NMFS claims
to be using Moore and Barlow (2014) for revised minimum population estimate because
“population abundance estimate[s] using a longer time series [] improve the precision of
abundance estimates” ”1 However, this simply isn’t true. As admitted by Moore and
Barlow in their paper. “[o]ur annual estimates were actually less precise than previous
estimates…” in part because of the inclusion of additional factors that resulted in less
precise estimates.2 The actual coefficients of variation of the revised estimates of the new
paper and the prior studies are summarized below:

Year

Moore and Barlow
(2014) estimates

Moore and
Barlow (2014)
C.V.

Prior
Forney/Barlow
estimates

C.V.

Paper

2001

1,445

0.52

1,634

0.57

Forney
(2007)3

2005

1,722

0.55

3,140

0.4

Forney (2007)

2001/2005
Pooled

2,265
(2001/2005)

0.35

Forney (2007)

1991-2005
Pooled

1,934

0.31 Barlow and
Forney (2007)4

300

0.50

2008

1

2,106

0.58

Barlow
(2010)5

Taking of Threatened or Endangered Marine Mammals Incidental to Commercial Fishing Operations;
Issuance of Permit, RIN 0648-XC645, 80 Fed. Reg. 22709,22711 (April 23, 2015), citing Moore and Barlow
(2014) Improved abundance and trend estimates for sperm whales in the eastern North Pacific from Bayesian
hierarchical modeling. Endangered Species Research 25: 141-150.
2 Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150, at 148. These
additional factors are estimates of trackline probabilities (g(0)) and a group size correction factor to account
for known underestimates in surveys in the 1990s. See discussion below.
3
Forney (2007) U.S. Department of Commerce, NOAA Technical Memorandum NMFS-SWFSC-406, Table 7.
4
Barlow and Forney (2007) Abundance and population density of cetaceans in the California Current
Ecosystem. Fishery Bulletin 105:509-526.
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Average
CV

Moore and Barlow

0.55

Earlier
estimates

0.49

In addition, the Draft Stock Assessment claims that the new reanalysis represents
“improved estimates of group size and trackline detection probability”6 in the new
reanalysis. However, that also isn’t true. In fact, the precision of both group size and
trackline detection probabilities are also lower in the new reanalysis. As noted by Moore
and Barlow, “in our analysis, g(0) [i.e., trackline probability] is lower overall and more
uncertain than has been assumed for previous analyses.” 7
Most importantly, NMFS ignored three peer-reviewed estimates of Sperm Whale net
productivity rates, and instead used a “default cetacean rate” based on a group of species
whose population growth rates range from less than 1% a year to over 12% a year. In fact,
there are several sperm whale estimates, all of which are markedly lower than the growth
estimate used by the TRT. First, the Moore and Barlow (2014) paper itself provides one
such estimate, albeit a highly unstable estimate. 8 Second, Prof. Whitehead9 published
another independent estimate in the 2002 paper “Estimates of the current global
population size and historical trajectory for sperm whales.”10 Third, the International
Whaling Commission group on sperm whales also published an estimate of sperm whale
population growth rates. 11
All of these estimates are sharply lower than that assumed in the Draft Stock Assessment
Report, meaning that PBR must also be correspondingly lower. Moore and Barlow (2014)
estimate the population growth rate for this specific stock to be 0.6% or 0.8%, although as
discussed below “precision was low.”12 Whitehead (2002) determined the “best”
5

Barlow, J. 2010. Cetacean abundance in the California Current from a 2008 ship-based line-transect survey.
NOAA Technical Memorandum, NMFS, NOAA-TM-NMFS-SWFSC-456, Table 6.
6 Carretta, J., Oleson, E., Weller, D. Land, A., Forney, K, Baker, J., Hanson, B., Martien, K. Muto, M., Orr, A.,
Huber, H., Lowry, M. Barlow, J. Moore, J., Lynch, D., Carswell, L., Brownell, R. and Mattila, D. (2015) U.S.
Pacific Marine Mammal Draft Stock Assessments: 2014, at 39.
7 Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150, at 148
8
Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150.
9
Prof. Hal Whitehead of Dalhousie University is one of the world’s premier scholars on sperm whale
population biology and the author of one of the seminal works on the species “Sperm Whales: Social
evolution in the Ocean” from the University of Chicago Press.
10
Whitehead, H. 2002. Estimates of the current global population size and historical trajectory for sperm
whales. Marine Ecology Progress Series 242:295-304.
11
International Whaling Commission (1982) Report of the subcommittee on sperm whales. Rep Int Whal
Comm 32: 68–86
12
Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150, at 147.
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maximum rate of increase was 1.1%, with a “reasonable range” of 0.7% to
This
1.1% best estimate was based on “well-established” mortality schedules from killer whales
and age-specific pregnancy rates.14 Furthermore, the International Whaling Commission
also published a maximum population growth rate of 0.9%15 as cited by Whitehead (2002).
These sources estimate that sperm whale net population growth rates to fall within the
range of 0.6% to 1.5%, based on a range of independent methods including survey data
trends16, mortality and fecundity schedules17, or simple mortality schedules. The
geometric mean of these three estimates is 0.88%, not 4%. This would imply a PBR
estimate of 1.17, which is less than the estimated take from this fishery alone (1.3.).
What this means is that the TRT has in fact failed to reduce the incidental take of sperm
whales below PBR, much less approached the Zero Mortality Rate Goal.
1.5%.13

Correcting both of these errors, the best estimate of PBR would be 0.6618, not 2.7,
suggesting the drift gill net fishery alone is taking nearly double the sustainable and legal
rate. In the revised analysis, the TRT and NMFS appear to be poised to authorize nearly
four times the Potential Biological Removal level based on the best scientific information
available.
In my previous comments to the Council, I pointed to the example of sperm whales as a
cautionary tale for the Council of the risks of getting the management of one or more
vulnerable species wrong. Here, it seems the management by the TRT is reliant on a
number which there is good reason to believe is wrong. As another example, in the Draft
Stock Assessment, NMFS claims that sperm whale stock is stable or increasing. However,
reading the source paper, Moore and Barlow (2014) concludes that the odds of that being
true are a meager 57% percent.19 While the work of the TRT is incredibly valuable, the
PFMC also can provide a critical check to ensure that the analysis and policy logic of the
TRT is correct.
The Pacific Fisheries Management Council should play a critical role of exercising
independent analysis and judgment in order to assure the most rigorous process and
13

Whitehead, H. 2002. Estimates of the current global population size and historical trajectory for sperm
whales. Marine Ecology Progress Series 242:295-304.
14
Whitehead, H. 2002. Estimates of the current global population size and historical trajectory for sperm
whales. Marine Ecology Progress Series 242:295-304.
15
International Whaling Commission (1982) Report of the subcommittee on sperm whales. Rep Int Whal
Comm 32: 68–86
16
Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150, at 147.
17
Whitehead, H. 2002. Estimates of the current global population size and historical trajectory for sperm
whales. Marine Ecology Progress Series 242:295-304.
18
Potential Biological Removal is the product of the net estimated productivity, the minimum population
estimate and the recovery factor. 16. U.S.C. § 1362(27). Here this product is PRB = 751 * 0.0088 * 0.1 = 0.66
sperm whale takes per year.
19
Moore and Barlow (2014) Improved abundance and trend estimates for sperm whales in the eastern North
Pacific from Bayesian hierarchical modeling. Endangered Species Research 25: 141-150, at 147.
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adequate protections are in place, in significant measure because the PFMC have a much
broader mandate than the TRT.
We do agree that there are additional improvements that the PFMC could contribute to
the management of these threatened stocks. As noted by Assistant Administrator Eileen
Sobek, the TRT has not succeeded in achieving the ZMRG for sperm whales. Here, the
PFMC can assist in helping to meet that legal mandate through the use of multi-year hard
caps. For example, even if a PBR of 2.7 were accepted, the PFMC could assist the TRT to
achieve its legal mandate by closing the fishery for four years each time a sperm whale is
taken to ensure the rate stays below 0.1 PBR. Of course, as discussed above, the best PBR
estimate, incorporating the best available scientific information available, is most likely
around 0.7 sperm whales per year. Thus, achieving the ZMRG would imply maintaining a
multi-year average of 0.07 sperm whale takes per year. Now, NMFS currently estimates
that the fishery had killed some 16 whales since 2001 for an average annual rate of take of
1.3 per year. Given that these 16 whales have already been taken, achieving the ZMRG
going forward can only be achieved by having no further take until that average is below
0.07 sperm whales per year. Mathematically, that would imply having no additional take
for another 228 year. Although this number may seem ludicrous, what it means practically
is that the regulatory agencies must either transition the swordfish fishery to a clean gear
that is virtually guaranteed to take no further sperm whales at all, or admit that the
agencies are ignoring the clear mandate of Congress to achieve a Zero Mortality Rate Goal.
This same story is repeated for each of the other species for which hard caps are proposed.
In fact, Table 13 of the HMSMT report exemplifies precisely the problem Turtle Island
Restoration Network brought to the Council in March: While there may be ways to
manage for one species theoretically (e.g., the Sperm Whale as in the above paragraph),
this gear affects such a broad range of vulnerable species that management to protect all
of them is almost impossible. In fact, while the Council has set relatively modest hard cap
goals, even those have been breached in over half the years since 2001. Expansion of the
fishery to levels double or triple of what they have been would result in breaches of the
hard caps in every single year. This is purely a consequence of the indiscriminate nature of
drift gill net gear being used in ecologically sensitive waters.
It is precisely because of these stark realities that Turtle Island Restoration Network
strongly advocates for a transition away from gear that has never come close to complying
with these legal standards and into gear that can actually achieve these goals. Until such
time as this action is taken, the only effective way to reduce bycatch of protected species is
to reduce the number of sets. Examination of Table 13 shows the effectiveness of the
reduction from set totals in excess of 2,500 to 5,000 sets annually to a few than a
thousand. What the hard caps will do is effectively set the number of sets at a number
that gets closer to meeting legal standards by ensuring that the level of fishing effort does
not climb to levels that drive unacceptable impacts to vulnerable species.
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Thus, we strongly urge the Council to develop a robust transition plan away from
unworkable indiscriminate gear that has unacceptable environmental impacts on our
common national heritage.

Most respectfully submitted with best regards,

Doug Karpa`

118 of these postcards were received at the Council office by the suppemental
public comment dealine (June 3, 2015).

Supplemental Information Report

Ms. Dorothy Lowman
Chair
Pacific Fishery Management Council
7700 NE Ambassador Place, # 101
Portland, OR 97220
June 3, 2015
Dear Chair Lowman,
We are writing to provide you with a brief update on our dynamic ocean management
project, EcoCast. To review, EcoCast is a new fishery management tool that will predict in near
real-time the spatial distributions of important highly migratory ocean species, including nontarget species (such as leatherback sea turtles) and target catch (swordfish). Using this tool,
fishermen and managers can determine how to best allocate fishing effort across space and
time to improve fishery performance. EcoCast is a collaborative project that involves several
universities and non-profit organizations working together with NOAA (SWFSC and Regional) in
direct collaboration with the fishing industry and other stakeholders.
Our project aims to deliver a powerful modelling tool to managers, industry and other
stakeholders that can predict catch and bycatch probability in near real time in support of
bycatch reduction and sustainable fisheries. In time, this tool may allow managers to better
balance ecological and economic objectives by improving accessibility to valuable swordfish
fishing areas during times of low bycatch risk.
As we have reported to the Council, in Year 1 of our project, the EcoCast team validated
our methodological approach, and developed preliminary models for four focal species
(swordfish, leatherback sea turtles, California sea lions, and blue sharks). We also launched an
app for fishers to record opportunistic sightings of non-target species (primarily cetaceans and
sea turtles) as they travel to and from fishing locations.
After some administrative delays, we have received funding from NASA to continue the
project. As we move in to Year 2, we are improving and validating our predictive model
structure, and continue to improve mobile applications to support fishery performance. If
funding becomes available, we plan to integrate economic data into our model structure as well

Supplemental Information Report

as to expand the list of species included in the model, e.g. using boat-based cetacean survey
data to create models for these species as well.
Moving forward, the EcoCast team will continue to develop model products and work
with DGN fishermen and NOAA to test usability of the EcoCast app and how visualization of the
models and data inputs can improve fishery performance. To that end, we’ve approached some
EFP applicants to work with us during their projects, and the response has been promising. We
also will continue to ensure that EcoCast is applicable and relevant to the monitoring and
management plan in development for the swordfish fishery.
We look forward to working with the Council and providing additional updates as our project
progresses.
Sincerely,

Dr. Rebecca Lewison
On behalf of the EcoCast project team
Dr. Rebecca Lewison
Dr. Elliott Hazen
Dr. Sara Maxwell
Dr. Dana Briscoe
Dr. Mike Jacox
Dr. Kylie Scales
Dr. Steven Bograd
Dr. Larry Crowder
In partnership with: The Nature Conservancy

Bren Hall, Isla Vista, CA 93117
(805) 893-7611
http://www.bren.ucsb.edu/

June 2, 2015
Ms. Dorothy Lowman, Chair
Pacific Fishery Management Council
1100 NE Ambassador Place, #101
Portland, OR 97220
RE: Agenda Item E.3 – Swordfish Management and Monitoring
Dear Chairman Lowman and Council Members,
At your June meeting, the Council will make important decisions regarding how to manage the
West Coast swordfish fishery. To better inform Council discussion under Agenda item E.3, we
have included a final report detailing our year-long thesis analysis conducted at the Bren School
of Environmental Science & Management. This thesis report provides background motivation for
the project, outlines the methods used to evaluate management scenarios, and provides results,
conclusions and recommendations for the Council to consider when making final decisions for
the management of the fishery.
Please contact us with any questions regarding the included report and project brief. We would
be happy to provide further details or supporting documents upon request.
Sincerely,

Paige Berube
Master’s Degree Candidate, Class of 2015
Bren School of Environmental Science &
Management
pberube@bren.ucsb.edu

Jennifer Couture
Master’s Degree Candidate, Class of 2015
Bren School of Environmental Science &
Management
jennifercouture@bren.ucsb.edu

Lexi Journey
Master’s Degree Candidate, Class of 2015
Bren School of Environmental Science &
Management
ajourney@bren.ucsb.edu

Miguel Gomez
Master’s Degree Candidate, Class of 2015
Bren School of Environmental Science &
Management
mgomezmunoz@bren.ucsb.edu

Aliya Rubinstein
Master’s Degree Candidate, Class of 2015
Bren School of Environmental Science &
Management
arubinstein@bren.ucsb.edu
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SWORDFISH

Project Members: Paige Berube Jennifer Couture Miguel Gomez Lexi Journey Aliya Rubinstein
Faculty Advisor: Hunter Lenihan
Clients: National Oceanic and Atmospheric Administration and The Nature Conservancy

Spring 2015
Group Project Brief
Photos: Brian J. Skerry

Overview
Fisheries management is often complicated by the challenge of providing a sufficient supply of seafood while simultaneously protecting sensitive species that may be caught as bycatch. In the California commercial swordfish fishery,
participation has declined in recent decades, resulting in decreased domestic swordfish catch and an increased
reliance on imported swordfish from countries with relatively higher bycatch rates. The goal of our project was to
evaluate different management scenarios composed of the main gear types used to catch swordfish to simulate an
increase in domestic swordfish catch while incorporating current and proposed conservation regulations in the
California swordfish fishery. Our analysis revealed that utilizing a gear portfolio of drift gillnet, harpoon, and longline
would achieve the highest profit and swordfish catch without exceeding bycatch constraints to reduce reliance on

California Swordfish Fishery
The global fishing effort and associated catch of swordfish has risen progressively since the 1950s, with dramatic increases in the early 1980s linked to increased demand driven by the expansion of the swordfish market [1]. The U.S., which
only contributed 4% of all swordfish caught in 2012, is the world's largest swordfish consumer market on an individual
country basis [2,3]. Despite the high demand for swordfish in the U.S., participation in the California swordfish fishery has
been declining over the years.
As of 2015, drift gillnet and harpoon are the only allowable gears in the California fishery. The drift gillnet fishery has a limited entry permit system and is regulated by various seasonal and area closures. One significant time-area closure (dark shading on
map to right) was implemented in 2001 and is in effect annually from August 15 – November 15. Shallow-set longline was previously an allowable gear type in California,
but was banned in 2004 due to concerns over interactions with endangered species.
Other U.S. shallow-set longline fisheries, such as the Hawaii fishery (which lands
swordfish to California ports), have since mandated bycatch reduction measures that
have decreased sea turtle bycatch interactions by 86%.

Swordfish (in metric tons)
landed by drift gillnet
Number of drift gillnet

Exclusive
Economic
Zone

Increased regulations have been effective at
reducing bycatch and maintaining a healthy
swordfish stock over time, but have resulted in
a significant decline in drift gillnet fishing and
total California swordfish landings (figure on
left) [4]. Even though the annual catch rates are
well below the estimated exploitable biomass
of swordfish, over the past two decades the
number of drift gillnet vessels decreased by 88%
and the catch plummeted 96% [2]. It is possible
that the fishery will disappear, and with it, years
of knowledge and experience, as well as the
harvest potential from a healthy fishery resource [1, 2]. Although management has lessened the local environmental impacts of the
fishery, the California fishery now plays a much
smaller role in providing swordfish to meet U.S.
consumer demand [1].

Imported Swordfish
One consequence of a declining domestic swordfish
supply is that California is relying on increasingly more
imported swordfish from countries with relatively
higher bycatch rates in order to fill consumer demand
(table on right) [1, 2, 5]. As a result, the U.S. may be
contributing to negative impacts to marine ecosystems and sensitive species on a global scale [6, 7].

Bycatch Interactions
Despite the efficiency and profitability of drift gillnet
fishing, this gear has interactions with non-target fish,
marine mammals, sea turtles, and sharks on rare and
random occasions (table on left) [8]. These species,
some of which are threatened or endangered with extinction, are also caught incidentally within other commercial swordfish fisheries internationally, each with
different degrees of impact to swordfish stocks and
bycatch species. Harpoon has no observed bycatch.

Global Market Transfer Effect
Increased imports may have an unintended consequence due to a market transfer effect, wherein the following occurs:

1

2

3

Decline in California
swordfish fishery effort
and catch

Increased reliance on imported
swordfish from foreign countries to
meet U.S. demand

Potential unintended consequence of a
net increase in sensitive species bycatch
interactions by fisheries globally

1

3

Despite the decline in domestic swordfish production,
U.S. consumer demand for
swordfish remains high.

2

Swordfish imports have increased to compensate for the decrease in domestic
swordfish. As fisheries operate in the global market, it is estimated that reducing catch
in one part of the world results in a transfer of increased catch to another region in the
world in order to meet consumer demand [9].

It is theorized that reducing bycatch due to a decline in domestic fishing will not cause an overall reduction in bycatch, but
rather that this bycatch will be transferred to swordfish fisheries in other regions of the world from which the swordfish
demand will need to be met [7]. When compared to the relative amount of bycatch to swordfish caught by domestic fisheries, swordfish imported to the U.S. are from countries that have a higher rate of bycatch due to less stringent and enforceable regulations [7, 10, 11]. Therefore, increasing swordfish imports from these foreign sources is expected to result in a net
increase in the overall impact to sensitive species globally [1].

Project Objective
Evaluate different management scenarios to simulate an increase in the domestic California
swordfish supply, with the goal of decreasing reliance on foreign swordfish imports in order to
decrease the impact to sensitive species on a global scale.

Approach & Methods
We developed a model to simulate and
compare different management scenarios for a productive California commercial
swordfish fishery. The management scenarios explored different combinations of
three gear types – drift gillnet, harpoon,
and longline – at various fishing effort
allocations, in two areas – inside and outside the Exclusive Economic Zone (EEZ)
off of California.
We used four model input parameters
(see figure on right) and considered four
bycatch species of concern: humpback
whale, sperm whale, leatherback turtle,
and loggerhead turtle. Because the
Pacific Fishery Management Council
(PFMC) has proposed the implementation of bycatch hard caps for these four bycatch species, our project constrained
the management scenarios by using different hard cap levels to evaluate how fleetwide profit and swordfish catch varies
with different bycatch restrictions.

Research Questions & Results
What are the resulting swordfish catch, profit, and bycatch interactions of feasible management scenarios?
Our model generated 252 possible management scenarios representing leatherback and loggerhead turtles and humpback
and sperm whales as a function of profit, represented in the
figure below. Each scenario has an associated swordfish catch,
profit, and bycatch interactions. The number of whale interactions was significantly lower than turtle interactions, thus, the
main driver of exceeding the proposed bycatch hard cap within
the California swordfish fishery was due to turtle interactions,
specifically leatherback turtles.

1

2

Do different bycatch constraints impact
swordfish catch and fleetwide profit?

When the annual leatherback hard cap increased from 2 to 3, 3 to 4, and 4 to 5 individuals, swordfish catch increased by an additional 64 mt, 35 mt, and 140 mt, respectively. The resulting additional fleetwide
profits generated by increasing the hard
caps in these increments are seen in the
figure below.

Which management scenarios increase the total swordfish catch and the total fleetwide profit under the proposed bycatch hard cap? We explored the following most relevant management scenarios that did not exceed the
Council-preferred annual hard caps: 1) status quo with constant drift gillnet and harpoon effort, 2) highest profit and
catch, 3) longline reincorporated with constant harpoon and drift gillnet effort, 4) harpoon-only fishery, 5) drift gillnet
permit removal with longline reincorporated and harpoon effort kept constant, and 6) activation of drift gillnet latent
permits. The catch, profit, and effort for each as compared to the status quo are included below.

3

Reincorporating
Highest Profit
Drift Gillnet
Fill Drift Gillnet

Fill Drift Gillnet

Harpoon-only Fishery

Thought Experiment
A thought experiment was conducted to determine the
number of California fishing vessels and California-caught
swordfish required to completely replace all imported
swordfish. The profit, swordfish catch, and net number of
turtle interactions reduced globally were calculated (see
graph on right) to simulate a complete displacement of
imported swordfish with domestically-caught swordfish.

Discussion & Recommendations
 A fishery with multiple gears would achieve the highest
profit and swordfish catch and provide a steady supply of
domestically-caught swordfish throughout the year.
 Harpoon is not a viable gear type to increase swordfish
catch on a commercial scale.
 The Council should lift the ban on longline to assess the
viability and bycatch performance off of California.
 Attention should be paid to fishery participation and domestic swordfish catch when considering the implementation of bycatch hard caps as an additional regulation.
 If bycatch hard caps are implemented, the PFMC should
implement bycatch hard caps that are (1) based on science and (2) incorporate uncertainty to reduce the risk of
high bycatch interactions.

Takeaways
Fisheries managers must take into account the
tradeoffs between profit, catch, and bycatch interactions when making decisions regarding the fishery. Our
model may be used in management as a decisionmaking tool that can be adapted for other gear types –
such as deep-set buoy gear and deep-set longline – and
different effort levels while considering bycatch interactions. Management should consider creating opportunities for local success in order to decrease reliance
on imports and reduce bycatch interactions globally.
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ABSTRACT
Fisheries management is often complicated by the challenge of providing a sufficient
supply of seafood while simultaneously protecting sensitive species that may be caught
as bycatch. In the California commercial swordfish fishery, participation has declined in
recent decades, resulting in decreased domestic swordfish catch and an increased
reliance on imported swordfish from countries with relatively higher bycatch rates.
Increasing imports is expected to result in a transfer of effort to these countries, thereby
causing higher bycatch on a global scale. To simulate an increase in domestic swordfish
catch while limiting bycatch, we created a model to analyze a range of management
scenarios composed of drift gillnet, longline, and harpoon based on their associated
catch, profit, and bycatch interactions. We conducted tradeoff analyses of catch and
profit versus bycatch to evaluate viable management scenarios to revitalize the fishery.
Our analysis revealed that utilizing a gear portfolio of the three gear types could increase
catch and profit compared to the status quo without exceeding proposed bycatch
constraints. Fisheries managers can use this model as a decision-making tool to
consider management options to enhance productivity and conservation in the fishery
and decrease reliance on imports with the goal of protecting sensitive species globally.
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EXECUTIVE SUMMARY
Fisheries are critical to the development of coastal communities and are the sole source
of income for many people around the world that rely on fishing for their livelihood. As a
result, one of the most important aspects of fisheries is the renewable characteristic of
the resources, allowing future generations to be supported by seafood as a source of
income and protein as long as fisheries are managed effectively (FAO 2003). Fishing
also results in considerable ecological impacts, including the incidental catch of nontarget species known as bycatch1. Sensitive species, those threatened or endangered
with extinction, are sometimes caught incidentally as bycatch. When bycatch is regulated
under law, as in U.S. fisheries, fisheries managers are either required to restrict fishing to
reduce bycatch, or must in some other way evaluate tradeoffs between profit and
environmental impacts or externalities.
Our project used the California swordfish fishery as a case study to investigate the
tradeoffs associated with restricting bycatch of sensitive species and enhancing fishing
effort and profit. Recent assessments indicate that the swordfish stock along the U.S.
West Coast is healthy and the annual catch rates of 10,000 metric tons in 2011-2012 of
the Western and Central North Pacific stock are well below the estimated exploitable
biomass of ~70,000 metric tons (Hinton and Maunder 2011; ISC 2014). High demand for
swordfish has historically required the U.S. to import swordfish, however the percentage
of imported swordfish compared to all swordfish consumed has been steadily increasing
since 1996 (NOAA 2014b). Rising imports in the U.S. are partially the result of declining
domestic swordfish supply (PFMC 2011b) and may have unintended consequences for
marine ecosystems through the bycatch of sensitive species by foreign fleets (Bartram et
al. 2010; Rausser et al. 2009). Many countries from which the United States imports
swordfish have less stringent marine conservation regulations than U.S. fisheries,
resulting in relatively high bycatch rates. The U.S. West Coast has an underexploited
domestic swordfish stock, yet stringent regulations under the Endangered Species Act
(ESA) and Marine Mammal Protection Act (MMPA) act to minimize bycatch of sensitive
species, especially sea turtles, whales, and other marine mammals. The Pacific
Fisheries Management Council (PFMC) and National Marine Fisheries Service (NMFS)
are thus faced with a challenge of managing for a more productive and profitable
domestic swordfish fishery while limiting bycatch, as required under law.
The goal of our project was to evaluate different management scenarios for increasing
swordfish production while considering current and proposed marine conservation
regulations in the California commercial swordfish fishery. The management scenarios
explored different combinations of three gear types – drift gillnet, harpoon, and longline –
at various fishing effort allocations, and in two areas – inside and outside the Exclusive
Economic Zone (EEZ) off of California.	
  	
  Because longline was banned in California in
2004 due to concerns over sea turtle bycatch, the longline data used in this analysis are
from the Hawaii longline fleet for swordfish landed specifically to California ports. The
PFMC has proposed the implementation of bycatch hard caps for loggerhead and
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The Magnuson-Stevens Fishery Conservation and Management Act defines bycatch as “fish which
are harvested in a fishery, but which are not sold or kept for personal use, and includes economic
discards and regulatory discards.” In our analysis, “bycatch” refers to fishing gear’s incidental
interactions with non-market species, specifically loggerhead sea turtle, leatherback sea turtle,
humpback whale and sperm whale.
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leatherback sea turtles, and humpback and sperm whales. Therefore, our project
constrained the management scenarios by using different hard cap levels to evaluate
how fleetwide profit and swordfish catch varied with different bycatch restrictions. The
results of our model allowed us to analyze the most effective management scenarios that
would increase fleetwide profit and domestic swordfish production in California. Our
project assumed the potential for a market transfer effect wherein an increase in local
swordfish supply may lead to a resultant decline in the reliance on imported swordfish to
meet consumer demand.
To determine how different combinations of effort and gear types increase swordfish
catch and profit, we explored the following research questions:
1. Is there intra-annual variation in swordfish catch and/or bycatch interactions
among gear types?
Result: The highest drift gillnet swordfish catch occurred during the months of September
to January; the highest harpoon swordfish catch occurred during the summer months of
July, August, and September; and the highest longline swordfish catch occurred over a
longer monthly range compared to the other two gear types during the months of
October through March. The temporal differences in catch means the utilization of
different gear types in the fishery could provide a more consistent supply of swordfish
year-round.
Observed bycatch interactions in the drift gillnet fishery varied intra-annually only
minimally from August through December during the time period from 2001 to 2013.
Bycatch interactions for longline varied significantly from October through April, during
the time period from 2006 to 2013. Harpoon was assumed to have no bycatch
interactions.
2. Does profit vary temporally and spatially by gear type?
Result: As catch varied among gear types, so did profit. Generally, the most profitable
fishing months corresponded to the months with the highest swordfish catch because
profit was a function of total catch. Differences in profit were due to the difference in price
per pound for each gear type, swordfish catch efficiency by gear type, and revenue from
other market fish species caught by each gear type.
Differences in profit due to spatial heterogeneity of catch from drift gillnet and harpoon
were not evaluated because the fisheries operated only within the EEZ. However, profit
varied spatially for longline because the longline fishery inside of the EEZ had a higher
profit than the longline fishery outside of the EEZ. This difference in profit was attributed
to longline inside of the EEZ having lower fuel costs compared to longline fishing outside
of the EEZ.
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3. How do different bycatch hard caps impact swordfish catch and fleetwide profit?
Result: The occurrence of bycatch interactions is a rare event within the California fishery
(Stohs 2014). However, among the bycatch interactions2 with drift gillnet and longline
gear types, leatherback sea turtles have a relatively higher bycatch rate than loggerhead
sea turtles and sperm and humpback whales. As a result of the relatively higher bycatch
rate of the leatherback sea turtle in our model scenarios compared to the other bycatch
species included in the analysis, the PFMC preferred proposed leatherback sea turtle
hard cap of 3 individuals was reached before any of the other species’ preferred
proposed bycatch hard caps; thus, the number of leatherback sea turtle interactions
determined when the fishery shut down and consequently when the maximum fleetwide
profit was attained. In our model, the main driver of the bycatch problem within a fishery
consisting of drift gillnet, longline, and harpoon was sea turtle interactions, rather than
whale interactions. The analysis evaluated how fleetwide profit and swordfish catch
changed by increasing and decreasing the leatherback hard cap by one individual.
By increasing the leatherback turtle bycatch constraint from 2 to 3 individuals, the
swordfish catch increased by 64 metric tons; and by increasing the constraint from 3 to 4
individuals, the swordfish catch increased by 35 metric tons. The fleetwide profit
increased by $260,000 and $190,000 when increasing the leatherback bycatch
constraint from 2 to 3 and then from 3 to 4, respectively.
4. Which management scenarios increase total swordfish catch and fleetwide profit
under a bycatch hard cap?
Result: We compared five of the most interesting management scenarios generated from
our model with the status quo scenario, under the Council-preferred proposed bycatch
hard cap levels. The five management scenarios were: A) maximum fleetwide profit and
swordfish catch, B) reincorporation of shallow-set longline with constant status quo
harpoon and drift gillnet effort, C) harpoon effort increased to meet historical harpoon
catch levels and fill a niche-market, and D) removal of drift gillnet permits with longline
reincorporated and harpoon effort constant, and E) drift gillnet latent, or inactive, permits
filled. The following are results from our model:
A) Compared with the status quo, the management scenario with the highest profit
and swordfish catch under the bycatch hard caps included both the
reincorporation of longline through the addition of 3 longline vessels, and an
increase in the drift gillnet fleet by 41 vessels. This high profit and swordfish
catch scenario increased the profit by $1.16 million and the catch by 281 metric
tons.
B) Under the bycatch hard caps, reincorporating longline as an allowable gear type
with constant drift gillnet and harpoon effort increased the fleetwide profit by
$740,000 and the swordfish catch by 188 metric tons.
C) To saturate the harpoon-caught swordfish niche market, based on the historical
maximum catch since 1981 of 204 mt, an additional 71 harpoon vessels were
added to the fleet. This increased the profit by $950,000, yet decreased the
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swordfish catch by 18 metric tons compared to the status quo. However, our
model scenario is unrealistic because current harpoon effort, which is
constrained by weather conditions and swordfish behavior, not regulation,
represents revealed preferences; therefore, expansion of the harpoon fishery is
unlikely.
D) Because the PFMC requested NMFS and CDFW to evaluate methods for
reducing drift gillnet capacity, we included a management scenario that modeled
the transfer of effort from the active drift gillnet permits to the longline gear type.
Compared to the status quo, the number of longline vessels increased by 7, the
fleetwide profit increased by $20,000, and the swordfish catch increased by 22
metric tons.
E) The filling of drift gillnet latent permits increased profit by $850,000 and increased
the swordfish catch by 203 metric tons under the bycatch hard caps.
The results of our model indicated that there were various management options for a
California commercial swordfish fishery composed of drift gillnet, longline, and harpoon
that would increase both swordfish catch and fleetwide profit without exceeding the
Council-preferred proposed bycatch hard caps for sensitive species. Based on our
results, we suggest the PFMC and NMFS consider the following recommendations:
• Implement a gear portfolio composed of a mixed-gear fleet of drift gillnet,
longline, and harpoon as this results in the highest profit and catch outcomes and
will provide a steady supply of domestically-caught, California swordfish
throughout most of the year. Furthermore, consider that harpoon is not a viable
gear type to increase catch on a commercial scale.
• Approve EFPs for longline as a first step to assessing viability and bycatch
performance of this gear off the West Coast.
• Use our model as a decision-making tool that may be adapted for other gear
types – such as deep-set buoy gear and deep-set longline – and different effort
levels while considering bycatch interactions.
• Transition the fishery to 100% observer coverage through a combination of
observers and electronic monitoring based on capacity of vessels and given
innovations that allow electronic monitoring to be feasible on vessels.
• If bycatch hard caps are implemented, the PFMC should implement bycatch hard
caps that are based on scientific justification as proposed by NMFS.
• Consider a certain level of uncertainty in management decisions regarding
proposed bycatch hard caps in order to adjust the level of effort for all gear types
in the fleet to provide a buffer for uncertainty and reduce the risk of reaching an
undesirable number of bycatch interactions.
• Attention should be paid to fishery participation and domestic swordfish catch
when considering the implementation of bycatch hard caps as an additional
regulation.
• Place special emphasis on creating opportunities for local success in order to
decrease reliance on imports. Through our analysis, we conducted a thought
experiment that illustrated that if all imported swordfish were replaced with
domestic, California swordfish, there is the potential to reduce global sea turtle
interactions by about 9,000 individuals.
Additionally, we explored other management and policy options that may be feasible for
increasing swordfish catch and fleetwide profit without surpassing the bycatch hard cap
thresholds. Future management options that we explored include: incorporating buoy
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gear and deep-set longline targeting swordfish, using electronic monitoring to increase
observer coverage within the swordfish fishery, implementing bycatch individual
transferrable quotas, and opening the Pacific Leatherback Conservation Area earlier in
the fishing season.	
  A future policy option that NMFS may consider implementing is the
banning of swordfish imports from countries that do not mandate the same bycatch
mitigation regulation measures held in the U.S. Effective management of the California
swordfish fishery will benefit the coastal economy through supporting the livelihoods of
the California swordfish fishermen, as well as benefit marine conservation through
protecting sensitive species on a global scale.

INTRODUCTION
Fisheries: A Balance of Benefits and Environmental Impacts
Fisheries are critical to the development of coastal communities and are the sole source
of income for many people around the world that rely on fishing for their livelihood. The
benefits of fisheries include not only substantial contributions to global economies, but
also the provision of a significant source of protein fundamental for feeding people
around the world (FAO 2003). Over 1 billion people, mostly within developing countries
and coastal areas, rely on seafood as their primary source of protein. In 2010, 2.9 billion
people relied on seafood for 20% of their protein needs (MSC 2014). As global
populations grow, food security will become an increasingly significant issue that will
need to be met with a subsequent increase in seafood production. As a result, one of the
most important aspects of fisheries is the renewable characteristic of the resources,
allowing future generations to be supported by seafood as a source of income and
protein as long as fisheries are managed effectively (FAO 2003).
Fishing also causes considerable direct and indirect ecological impacts. One direct
impact of fishing is the potential to reduce stocks beyond the level at which they can
regenerate to support future fish populations. Worldwide more than 25% of assessed
stocks are overfished, depleted, or in recovery, and another 60% are fully or heavily
exploited (FAO 2014b). An even larger proportion of quantitatively unassessed stocks
appear overfished (Costello et al. 2012). Many indirect ecological impacts exist as well,
with the incidental catch, or “bycatch3”, of non-target species or undersized individuals
being one of the most substantial problems. This bycatch may include species that are
abundant and do not have population concerns; however some fisheries may interact
with species that are highly endangered and are at risk of extinction, such as sea turtles
and whales.
Effective management of fisheries must consider the biological and ecological
characteristics of the target species. For example, many high value fishes have
extensive migration patterns throughout the world’s oceans. These highly migratory
species cross domestic and international boundaries, making the stocks especially

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3

The Magnuson-Stevens Fishery Conservation and Management Act defines bycatch as “fish which
are harvested in a fishery, but which are not sold or kept for personal use, and includes economic
discards and regulatory discards.”
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difficult to manage effectively due to differences in fishing practices, abundance and
distribution patterns, and regulatory standards between nations.
As a result of these ecological concerns and the complexity of international seafood
resources, fisheries managers must evaluate significant tradeoffs between profit and
environmental externalities. To ensure that future generations can be supported by the
benefits of seafood production worldwide, fisheries should to be managed in a way that
is sustainable, and that effectively balances biological impacts, national and international
policies, socioeconomic considerations, and uncertainty.

The California Swordfish Fishery: A Case Study of Fisheries Tradeoffs
Our project used the California swordfish fishery as a case study to investigate the
tradeoffs inherent to fisheries management due to concerns of declining profit and the
environmental externalities associated with bycatch. Once economically valuable for the
state and profitable for fishermen along the West Coast, the California swordfish fishery
has since experienced significant declines in participation and profit. While the global
production of swordfish has been increasing over time, the California drift gillnet
swordfish catch has decreased 96% since 1985, from 3,000 metric tons (mt) to 120 mt in
2013, with an associated value decline from $11.9 million to 717,000 U.S. dollars (NMFS
2014b). As a result, the California swordfish fishery supplies only 4% of all swordfish
consumed in the United States (NMFS 2014b). This decline is mostly due to an increase
in regulations aimed at reducing bycatch, and the subsequent decline in fishing
participation. Bycatch regulations were established to reduce the incidental catch of sea
turtles, whales, juvenile sharks, and pinnipeds that has historically occurred within the
fishery.
Consuming approximately 25% of global swordfish landings, the United States has a
stable and high demand for swordfish (Asche et al. 2005). Coupled with the decline in
California swordfish catch, this results in a growing reliance on imported swordfish to
meet demand, which may have unintended consequences for marine ecosystems and
sensitive species globally (Bartram et al. 2010; Rausser et al. 2009). When compared to
the relative amount of bycatch to swordfish caught by domestic fisheries, swordfish
imported to the U.S. are from countries that have a higher rate of bycatch (Chan and Pan
2012). Therefore, by meeting consumer demand with imported swordfish instead of
California-caught swordfish, many have hypothesized that there is an induced overall
increase in the amount of bycatch caught on a global scale (Mukherjee 2015). This
theory is based on evidence that declining swordfish catch by the U.S. is inducing
greater effort in foreign fleets to meet the demand, corresponding to greater bycatch on a
global scale. In economic terms, this is referred to as the market transfer effect (Rausser
et al 2009).

Project Objectives and Research Questions
Given the assumption that the primary countries from which the United States imports
swordfish have less stringent marine conservation regulations than U.S. fisheries – and
therefore higher bycatch rates – and that the West Coast has an underexploited
domestic swordfish stock, the California swordfish fishery should be managed to
increase the sustainable domestic swordfish supply – or catch – while limiting bycatch.
How bycatch is limited depends on the gear type used, and when and where fishing
occurs. The goal of our project was to evaluate different management strategies for
enhancing local California productivity while adhering to Federal laws governing marine
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conservation such as the Endangered Species Act (ESA) and the Marine Mammal
Protection Act (MMPA). Our project explored various tradeoffs between different fishing
scenarios and presents future management options that could improve economic
performance and increase the catch under conservation constraints that benefit the
marine ecosystem, fishers, coastal communities, and consumers.
Our project investigated various aspects of the fishery, such as the cost and efficiency for
catching swordfish and other market species for the different gear types, associated
bycatch rates of different gear types and if these factors vary temporally. We developed
a model to evaluate a range of management scenarios composed of different gear types
and fishing effort. The results of the model allowed us to analyze the most effective
management strategies to increase fleetwide profit and domestic swordfish production in
California. Our model assumed that an increase in local swordfish supply potentially
leads to a reduced reliance on imported swordfish to meet consumer demand.
The three main objectives of our project were:
1. Develop a concise regulatory history of the fishery through the year of 2014, to
include a timeline complete with management changes and environmental
regulation changes, as well as a comparison of the California swordfish fishery to
other domestic swordfish fisheries.
2. Create a model to evaluate management scenarios that will serve as a decisionsupport tool for the Pacific Fishery Management Council (PFMC) regarding policy
and management options within the California swordfish fishery.
3. Explore and qualitatively address future management strategies to improve the
economic and conservation performance of the California swordfish fishery such
as incorporating buoy-gear, utilizing electronic monitoring, implementing bycatch
individual transferable quotas (ITQs), using Exempted Fishing Permits (EFPs) for
longline, and opening the Pacific Leatherback Conservation Area (PLCA) earlier
in the fishing season.
To satisfy the second objective, we addressed four research questions:
1. Is there intra-annual variation in swordfish catch and/or bycatch interactions
among gear types?
2. Does profit vary temporally and spatially by gear type?
3. How do bycatch hard caps impact swordfish catch and fleetwide profit?
4. Which management scenarios increase total swordfish catch and fleetwide
profit under a bycatch hard cap?

BACKGROUND
Biology of Swordfish
Some characteristics of swordfish biology, such as its size and fecundity, make it an
ideal target species for fisheries. However, its broad geographic range and daily water
column distribution can make swordfish a very difficult species to locate and to manage.
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Swordfish are found
throughout the world’s
tropical and temperate
oceans (Figure 1), with
latitudinal ranges extending
from 50°N to 45°S in the
western Pacific, from 50°N
to 35°S in the eastern
Pacific, from 25°N to 45°S in
the Indian Ocean, from 50°N
to 40°-45°S in the western
Atlantic and from 60°N to
45°-50°S in the eastern
Figure 1. Global distribution of Swordfish. Source: van der Elst and
Atlantic (van der Elst and
Govender 2003, Nakamura 1985 --- Nakamura, I. 1985. Billfishes of
Govender 2003). With a
the world. FAO Fish. Synop. 125, Vol. 5. 65 p.
maximum length of 14 feet
and weighing up to 1,200 pounds, the swordfish is one of the fastest predatory fishes,
swimming at speeds up to 50 mph (NOAA 2014b). Although swordfish are known to
travel long distances, little is known about their extensive migration patterns. The
movement of swordfish between the Exclusive Economic Zones (EEZ) of different
countries and into the high seas makes this species a difficult fish to manage effectively
(van der Elst and Govender 2003; Ward and Elscot 2000).
Swordfish fishing is affected by the daily and annual movement patterns of the fish.
Swordfish tend to be found around sharp gradients of temperature and salinity, such as
ocean fronts, as these areas have high numbers of forage fish congregated due to
increased productivity (PFMC 2003). Swordfish migrate diurnally throughout the water
column, feeding at the surface at night and in deeper waters during the day, preying
mainly on pelagic fishes and invertebrates, favoring squid (Ward and Elscot 2000). This
species is generally located in waters with surface temperatures of at least 13°C,
however they have a broad temperature range, tolerating waters from 5° to 27°C (van
der Elst and Govender 2003). Swordfish within the California bight have been recorded
to reach depths of over 670m and are able to tolerate rapid changes in temperature
during these diurnal movements due to the presence of a specialized muscle that heats
the eye and brain to keep it at a near-constant temperature of 28°C (van der Elst and
Govender 2003; Sepulveda et al. 2010; Ward and Elscot 2000).
Swordfish are naturally resilient to fishing pressure because they mature at an early age
(5-6 years), have a moderate life longevity, high individual growth rates, and high
fecundity, all contributing to a moderately high population growth rate (Marsh and Stiles
2011). The Western and Central North Pacific stock is estimated to be healthy because:
1) biomass is above that at which maximum sustainable yield (MSY) is produced, 2)
overfishing is not occurring, and 3) there is no evidence of declining abundance (Marsh
and Stiles 2011). This is confirmed by recent assessments indicating that the swordfish
stock off the coast of California is healthy and annual catch rates of 10,000 mt in 20112012 are well below the estimated exploitable biomass of ~70,000 mt (Hinton and
Maunder 2011; ISC 2014). Furthermore, the reproducing population (spawning biomass)
is 50% above the carrying capacity with a spawning biomass ratio of 1.45 (Hinton and
Maunder 2011). The harvest rate is well below the MSY target level, therefore the stock
is considered largely underutilized despite significant national and global demand.
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Demand for Swordfish
Swordfish have been harvested for centuries, with evidence of swordfish fishing dating to
3000-4000 BCE in Japan and 384-322 BCE in the Mediterranean (van der Elst and
Govender 2003). The global fishing effort and subsequent catch of swordfish has risen
progressively since the 1950s, with dramatic increases in the early 1980s linked to
increased demand driven by the expansion of the swordfish market (Figure 2) (SWFSC
2010). As of 2012, 106 countries worldwide reported fishing for swordfish commercially,
contributing to the total global capture of 114,300 mt (FAO 2012; FAO 2014a). The
global leaders in terms of highest weight landed (in metric tons) in 2012 were as follows:
Spain (22%), Taiwan Province of China (13%), Japan (9%), Indonesia (7%), Chile (6%),
Philippines (4%), the United States (4%), Italy (4%), Sri Lanka (3%), and China (3%)
(FAO 2014a). Within these fisheries, pelagic longline is the most widespread fishing gear
for landing swordfish globally (Watson and Kerstetter 2006).	
  

Metric Tons of Swordfish Captured

The U.S. and European Union
140000
(E.U.) have a strong influence
on the global swordfish market
120000
and tend to dictate trends in
swordfish prices due to high
100000
consumer demand (van der Elst
and Govender 2003; Ward and
Elscot 2000) (See Appendix A).
80000
The U.S., which only
contributed 4% of all swordfish
60000
landings in 2012 (NMFS 2014b;
FAO 2014a), is the world's
40000
largest swordfish market on an
individual country basis,
consuming approximately 25%
20000
of world landings (Asche et al.
2005). However, when taking
0
into account the E.U. as a
single entity, the E.U.
consumes more swordfish than
all other countries combined
Year
(SWFSC 2010). The demand
Figure 2. Total global catch of swordfish in metric tons from
for swordfish in the U.S. has
1950 to 2012. Data: FAO 2014a
been fairly high on a consistent
basis over the last few decades;
however, it did experience a drop in the mid-1990s. In 1997, the consumption of
domestic swordfish declined due to a successful campaign called “Give Swordfish a
Break” (Martin 2012). This campaign aimed at relieving market pressure on the North
Atlantic swordfish stock because it was considered overfished at the time, although the
National Marine Fisheries Service (NMFS) has since determined that the North Atlantic
swordfish population has been successfully rebuilt. The campaign affected the
consumption and domestic production of swordfish nationwide (Martin 2012). Peak
swordfish consumption occurred in the late 1990s through 2004. The consistently high
national demand is enough to consume almost all domestic catch (Crowder and Myers
2002); however, United States swordfish fisheries have exported an average of 270
metric tons from 2007 to 2013 (NMFS 2014b). Further, there is little demand for
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swordfish in Hawaii, and the majority of Hawaii landings are exported to the large,
established markets on the U.S. mainland (WPRFMC).
During the 1980s and into the mid-1990s, domestically-caught swordfish generally
supplied U.S. demand (Figure 3). Since 1997, however, the proportion of imported
swordfish to all swordfish consumed has increased, with U.S. importing on average 75%
of the swordfish consumed. The highest proportion imported was 81% in 2002 and 2004,
making the U.S. one of the largest markets for foreign-caught swordfish (Table 1)
(SWFSC 2010; NMFS 2014b). Importing such a large proportion of swordfish to meet
the high demand in the U.S. is partially a result of a decline in domestic swordfish fishing
effort (PFMC 2011b) and may have unintended consequences for marine ecosystems
and sensitive species globally (Bartram et al. 2010; Rausser et al. 2009).
Percent of Total Swordfish Consumed
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Figure 3. Comparison of imported and domestic swordfish as a percentage of all
swordfish consumed in the U.S. from 1985-2013. Data: NMFS 2014b.

Table 1. Average imported compared to domestic swordfish consumed as a percentage of total swordfish
consumed in the United States from 1985-2013. Data: NMFS 2014b.

Decade
1985-1994

Average Tons of Swordfish
Consumed in U.S.
13741

Average Percent
Imported
45%

Average Percent
Domestic
55%

1995-2004

19205

69%

31%

2005-2013

13368

75%

25%

Regulatory History of the California Swordfish Fishery
The California swordfish fishery has a long and complex management history in terms of
the gears used within the fishery, regulations and restrictions introduced and
implemented over time, and agencies responsible for management (See Appendix B for
regulatory history timeline). The fishery began as a state managed fishery; it is now
managed as part of a federal highly migratory species (HMS) but the permitting authority
still lies with the State of California.
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The diverse gears used to catch swordfish in California waters vary significantly with
regards to fleet size, vessel and crew size, effort, price received per pound, length of trip
at sea, locations fished, and non-target species caught. Therefore, each gear type has
incurred very different restrictions over time based on the significant differences in impact
to swordfish stocks, populations of sensitive non-target species, and competition with
recreational fishermen. (See Appendix C for comparison of domestic swordfish fisheries;
Appendix D & E for management history of the California swordfish fishery; and
Appendix G for information on how the North Atlantic swordfish fishery differs from the
California fishery).
The complex political and management history that has influenced the structure of the
California swordfish fishery today includes the initial development of gears and fishing
techniques to increase the swordfish catch and profit of the fishery, followed by years of
experimental and innovative gear alterations, seasonal and area closures, and limits on
permits. Permits were limited mainly in order to reduce the impact of the fishery on
sensitive marine species caught as bycatch, including sea turtles and marine mammals.
California’s modern harpoon fishery targeting swordfish developed in the early 1900s
and was modeled after the East Coast harpoon fishery, which began almost 70 years
earlier (Coan et al. 1998). The harpoon swordfish fishery catch peaked in 1978, when an
estimated 2.6 million pounds were landed by over 300 harpoon fishing vessels from San
Diego to Point Conception, California, and fishing effort peaked in 1979 (12,700 days
fished) (Coan et al. 1998). At that time, harpoon-caught swordfish accounted for the
majority of swordfish landed to California ports. Harpoon fishing continued as the only
commercial fishery that harvested swordfish within the EEZ off of California until 1980,
when drift gillnet fishing began (Coan et al. 1998). 	
  
Drift gillnet fishing developed in southern California in 1977 for thresher sharks, and in
1979, the Fish and Game Commission authorized the sale of swordfish incidentally
caught in the growing shark fishery. Swordfish replaced thresher shark as the primary
target species of the drift gillnet fishery in 1981 because of the fourfold higher price per
pound of swordfish (NOAA 2014b). The competition created by the more efficient drift
gillnet fishery resulted in many harpoon fishers transitioning to drift gillnet gear or
obtaining permits to use both gear types (Coan et al. 1998).	
  Drift gillnet quickly replaced
harpoon as the primary method for catching swordfish due to the greater catch per unit of
effort (CPUE) (drift gillnet has a swordfish catch rate about 2-3 times higher), and thus
reduced cost of fishing (Coan et al. 1998).	
  The number of harpoon permits subsequently
decreased from a high of 1,223 permits in 1979 to a low of 25 permits in 2001 (PFMC
2015a). Currently, only a few vessels continue to participate in the harpoon swordfish
fishery, with only six vessels catching 6 mt in 2013 (PFMC 2015a). 	
  
Despite the efficiency and profitability of drift gillnet, one significant problem is that drift
gillnet indiscriminately entangles non-target fish, marine mammals, sea turtles, and
sharks (Hanan et al. 1993). During the early and mid-1980s, multiple regulations, mainly
seasonal area closures, were instated to reduce the overall impact of the fishery on
sensitive species such as pinnipeds, migrating gray whales, and sharks (Hanan et al.
1993). In 1990, California established an official drift gillnet observer program to
document the mammal, sea turtle, seabird, and target and non-target fish species takes
(Hanan et al. 1993).
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In 1991, the California longline fishery was developed and the State Legislature
permitted targeting swordfish using longline outside of the EEZ off of California (Holts
2001). In 1992, a proposal to allow longline inside of the California EEZ to target tuna,
swordfish, and shark, was rejected by the CDFW over concern for longline not being as
size selective as drift gillnet and the uncertainty of the swordfish population that has
since been determined that the swordfish stock is healthy (Hinton and Maunder 2011;
FAO).
Swordfish landings by longline outside the EEZ increased in the late 1990s and landings
peaked in 2000, when 2,084 metric tons were caught (PFMC 2005). When the Hawaii
longline fishery closed due to sea turtle bycatch concerns in 2000, twenty Hawaiian
longline fishing vessels relocated to southern California to join the fishing fleet (Holts
2001; PFMC 2005).
In 2001, the California swordfish longline observer program was developed to document
incidental takes. As concerns over the take of sensitive species by longline vessels
increased, the drift gillnet fishery also experienced a significant temporal and area
restriction. Due to recorded interactions with endangered species, the Pacific
Leatherback Conservation Area (PLCA) was implemented in 2001. This time-area
closure is in effect annually from August 15 to November 15 – the prime foraging period
off the California and Oregon coasts for Leatherback sea turtles – and covers an area
greater than 213,000 square miles. The area closed adjacent fishing grounds from the
ports of Morro Bay, California, to the mid-Oregon coast, and westward beyond the EEZ
to 129° W longitude with additional area closures in the Southern California Bight put into
place when an El Niño event is forecast between June and August (Drift gillnet fishery
2007; PFMC 2011b). Members of the fishing industry believed that the implementation of
the PLCA put many fishermen out of business (NMFS 2008), resulting in a significant
decline in total catch, participation, and revenue for the drift gillnet fishery (NOAA 2011b).
Despite the decline in participation and profit in the drift gillnet swordfish fishery, many
proposals that were brought forward in the following years failed in attempt to introduce
longline fishing within the EEZ (see Appendix D for more details).
Gear improvements such as transitioning from J hooks to circle hooks combined with
new legislation in Hawaii such as the requirement of using mackerel instead of squid bait
decreased sea turtle bycatch by 86% (Finkbeiner 2011) (See Appendix H for comparison
of bycatch mitigation strategies for domestic swordfish fisheries). Due to these changes,
the Hawaiian longline fishery reopened in 2004. Despite these improvements to the
fishing gear, the California longline fishery was not authorized as part of the newly
implemented Highly Migratory Species (HMS) Fishery Management Plan (FMP) (PFMC
2005; OPC 2008). The prohibition of shallow-set longline in California resulted in a
transfer in fishing effort for this gear type to Hawaii (PFMC 2005).
Due to the participation and economic decline within the fishery as a result of the
establishment of the stringent regulations of the early 2000s, the Council has since
attempted to improve opportunities in the fishery. This has been in the form of proposed
modifications to the PLCA closure, experimental fishing permits (EFPs) to reintroduce
longline vessels outside the EEZ, and EFPs for a limited number of longline vessels to
begin fishing within the EEZ using the gear modifications required in Hawaii (PFMC
2014c). These attempts to revitalize the fishery, however, have all failed to pass,
resulting in the continual decline in participation and catch in the fishery.
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Additional regulations being considered is the implementation of protected species
bycatch hard caps on the California Drift gillnet fishery (PFMC 2015b). Currently, the
MMPA and the ESA federal processes determine the fishery’s management of protected
species bycatch (PFMC 2014e). The PFMC is deciding if hard caps should be based on
mortality/serious injury (M/SI) or a bycatch interaction (PFMC 2015b). The fishery would
close immediately when estimated M/SI or the number of interactions equals the bycatch
hard cap for any of the species for which there is a set cap. The Council’s preliminary
preferred hard cap alternative includes a 1-year sub-option based on the incidental take
statement (ITS) in the 2013 drift gillnet fishery Biological Opinion (BiOp) with increases
for selected species. These bycatch hard caps are as follows (PFMC 2015b):
Fin whale: 2
Humpback whale: 2
Sperm whale: 2
Leatherback sea turtle: 3
Loggerhead sea turtle: 3
Olive Ridley sea turtle: 2
Green sea turtle: 2
Short-finned pilot whale: 5

Participation within the California Swordfish Fishery
Despite the growing global demand for swordfish and high demand for swordfish in the
U.S., participation in the domestic California swordfish fishery has been declining over
the years. Increased regulations and management have been effective at reducing
sensitive species interactions and maintaining a healthy swordfish stock over time, but
have resulted in a significant decline in active California drift gillnet fishermen and total
California swordfish landings (Figure 4) (Hellmers 2014). Over the past two decades, the
number of drift gillnet vessels participating in the fishery dropped from 139 vessels in
1990 to 16 vessels in 2014 (NMFS 2014b). Since 1985, catch has plummeted 96% from
3,073 metric tons at a value of 11.9 million dollars to just 120 metric tons valued at
717,000 dollars in 2013 (NMFS 2014b). At the current annual attrition rate of 10%, it is
expected that the fishery will disappear and with it, years of knowledge and experience,
as well as harvest potential from a healthy fishery resource (SWFSC 2010; NMFS
2014b).
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Figure 4. Decline in participation and catch of swordfish by drift gillnet in metric tons in California
compared to the decline in the number of active drift gillnet vessels from 1990 to 2014.

Longline landings in California have also been influenced by changes in regulations
(Figure 5). Longline landings for swordfish were substantial from 1999 to 2003 – at
around 2,000 metric tons each year and valuing on average $6 million a year – likely due
to an influx of twenty longline fishing vessels from Hawaii during the period when the
Hawaii longline fishery closed (PFMC 2005; Holts 2001). This peak in catch and profit for
longline was followed by a steep drop in total catch by hand line and longline gear from
around 2,000 metric tons to 0.9 metric tons in 2005. This drop is due to the closing of the
California longline fishery and the reopening of the Hawaii longline fishery in 2004.

Landings in Tons
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3500
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2500
Harpoon
States in 2013. Because this
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Figure 5. The amount of swordfish landed to California in
Furthermore, the domestic fishery
metric tons by gear type, handline and longline, drift
is at a large disadvantage due to
gillnet, and harpoon, from 1985 to 2013.
strict regulations, as compared to
more loosely regulated foreign fleets (NOAA 2011a). Therefore, although the ecosystembased fishery management strategies of the past have decreased the local
environmental impacts of the fishery, the California fishery now plays a much smaller role
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in providing swordfish to meet U.S. consumer demand, and sensitive species bycatch
still remains a global issue of concern (SWFSC 2010).

Bycatch Comparison between Gear Types
Sea Turtles
Conservation Status
The four species of sea turtles that have been recorded as bycatch in the California drift
gillnet and historical longline fishery include the loggerhead, leatherback, olive ridley and
green sea turtles, all of which are listed as federally endangered. Individuals are typically
caught where fishing efforts overlap with the sea turtle species’ distributions in the tropics
and sub-tropics (Gilman and Lundin 2009; Gilman et al. 2006; Lewison et al. 2004a,b;
Crowder and Murawski 1998).
Drift gillnet
Drift gillnets, along with other net fisheries, are a large source of anthropogenic mortality
to sea turtles globally (Lewison and Crowder 2006). Sea turtles can swim into and get
caught within drift gillnets that have been set within their range. Depending on the time
between when they are caught and when the drift gillnet is hauled out of the water,
caught individuals may drown. In France and Italy, the probability of mortality of sea
turtles captured in gillnets has been reported to be as high as 50% (Argano et al. 1992;
Laurent 1991).
However, data are lacking regarding the amount and size of turtles caught relative to the
amount of gillnet gear deployed globally (Lewison and Crowder 2006). Despite
preliminary evidence that drift gillnet fisheries may have bycatch equal to or greater than
longline, there are a lack of innovative gear modifications to reduce sea turtle capture
and mortality in drift gillnet fisheries compared pelagic longlines and coastal trawl
fisheries (Gilman and Lundin 2009; Lewison and Crowder 2006).
Longline
Sea turtles are caught on longlines by biting baited hooks, and some are hooked on the
body and then entangled. Longline has historically been under the most scrutiny for
causing declines in sea turtle populations. However, there has been significant progress
in reducing sea turtle bycatch in U.S. Fisheries (Finkbeiner 2011). With regulations
requiring bycatch mitigation for sea turtles, such as the use of circle hooks and mackerel
bait, the catch and mortality rates have significantly decreased. Within pelagic longline
fisheries targeting swordfish, the change in fishing methods to reduce sea turtle mortality
has had no impact on the amount of swordfish caught (Watson et al. 2005).
Hawaii’s pelagic longline fishery reduced its sea turtle bycatch by 86% after bycatch
mitigation regulations were instituted in 2004 (Finkbeiner 2011). The cumulative estimate
of sea turtle bycatch and mortality in the historical California pelagic longline fishery was
not affected as bycatch regulations were instituted around the same time the fishery was
banned in 2004. However, the amount of sea turtles caught by the historical California
longline fishery was very low on average at less than 10 turtles per year (Finkbeiner
2011). The estimated average probability of mortality of sea turtles captured in longline is
about 25% (Gilman 2011) but has been noted to be as low as 4% (Lewison and Crowder
2007).
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Cetaceans
Conservation Status
The three species of whales that have been recorded to have had an interaction with the
California drift gillnet and historical longline fisheries include humpback, fin, and sperm
whales. All three species of whales have been listed as federally endangered under the
ESA since 1970 and protected under the MMPA.
Drift gillnet
On rare occasions, whales can become entangled in a California drift gillnet fishery. The
most recent whale interaction in the California drift gillnet fishery occurred in 2010 when
two sperm whales were caught. Before 2010, a whale interaction had not occurred since
2004 when one humpback whale was caught. Prior to 2004, the fishery caught one fin
whale and one minke whale in 1999 (Carretta and Enriquez 2012a; NMFS 2010a; NMFS
2000). The introduction of acoustic pingers in 1996 resulted in a 50% decline in the
overall cetacean entanglement rate (Carretta and Barlow 2011; Carretta et al. 2008;
Barlow and Cameron 2003).
Controversy over reported whale bycatch in the California drift gillnet fishery stems from
the relatively low observer coverage in the fishery, ranging from 4% to 20% between
1990 and 2012 (Carretta and Enriquez 2012b). Because there is not 100% observer
coverage, the amount of bycatch individuals caught by the fishery is extrapolated to
determine an estimate of total bycatch interactions in the fishery (Carretta and Enriquez
2012b). This extrapolation method assumes that the number of bycatch individuals
recorded in a given year under 20% observer coverage would be exactly 1/5 of the total
bycatch interactions recorded had there been 100% observer coverage. For example, in
2010, the 2 Sperm whale interactions observed were extrapolated to estimate a total of
16 whale interactions that year due to the 11.9% observer coverage (Carretta and
Enriquez 2012a).
The relatively low observer coverage in the California drift gillnet fishery is partially due to
a lack of funding to pay, feed, and host observers by federal and state agencies (Carretta
and Enriquez 2012b). There is also a physical constraint of hosting an observer, and
some California drift gillnet vessels are deemed ‘unobservable’ because they lack
additional berthing space (Carretta and Enriquez 2012b). An experiment was done to
determine the viability of video monitoring as an alternative to onboard observers;
however, the technology was unable to sufficiently identify bycatch species and did not
reduce costs (Carretta and Enriquez 2012b).
Longline
The incidental longline entanglement and hooking of large whales has occasionally been
reported due to whales swimming into the fishing gear (Forney & Kobayashi 2007).
However, the bycatch of whales is a larger problem in fisheries using gillnets and trawls
compared to longline (Perrin et al. 1994). Due to the confidentiality of the historical
California longline fishery there are no available estimates of whale bycatch. The Hawaii
longline fishery, which has 100% observer coverage, had one humpback whale
interaction between 2006 and 2014 (Jantz 2015).
Sharks
Conservation Status
In 2010 and 2011, Hawaii and California passed legislation banning shark finning. Shark
finning is the practice of cutting off the fin of a caught shark and discarding the remaining
carcass into the ocean. The mandate required fishers to retain the entire shark carcass
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when landing. This regulation was effective in decreasing the total catch and landings of
all shark species (Gilman 2008).
The total biological impacts of fisheries on blue shark populations are unknown due to
the lack of population analyses (Gilman 2008).
Drift gillnet
Blue shark represents a significant quantity of the bycatch caught in the California drift
gillnet fishery. When the California drift gillnet fishery started in the late 1970s it
originally targeted the common thresher shark (Hanan et al. 1993). After 1985, swordfish
replaced thresher shark as the primary target species because there was a greater
demand for swordfish which commanded a higher price-per-pound. This transition to
targeting swordfish was possibly also due in part to the 1986 establishment of a shark
conservation measure (PFMC 2012a).
Longline
Blue shark also represents a significant quantity of the bycatch in the Hawaii longline
fishery. Interactions with sharks in longline fisheries cause significant ecological,
economic and social challenges (Gilman 2008). Sharks, along with cetaceans, are
primarily responsible for the depredation of bait off longline fisheries (Gilman 2008). This
is a concern for shark populations because this behavior may cause changes in shark
foraging behavior and distribution. This also results in the injury and mortality of sharks
when they are incidentally caught on longline hooks and are intentionally harmed by
fishers in attempts to prevent future depredation (Gilman 2006a).
The banning of shark finning in Hawaii did significantly decrease the landing of sharks in
the longline fishery. Prior to the regulation, the Hawaii longline fishery finned 64% to 76%
of caught sharks and 50% of the individuals caught were recorded as bycatch. Postregulation, the Hawaii longline fishery released alive 93% of caught sharks (Gilman
2008). However, the development of methods to reduce the incidental catch of sharks in
longline fisheries has been minimal compared to efforts to develop bycatch reduction
measures for other species other species such as seabirds and sea turtles (Gilman
2006a). The Hawaii swordfish longline fishery doesn’t employ shark bycatch mitigation
practices that are found in other swordfish fisheries. Practices that are not utilized by the
Hawaii swordfish fishery but used by other international fisheries include the avoidance
of the following: use of lightsticks, wire traces, chumming, setting in specific sea
temperatures, and avoiding fishing in areas with high shark abundance from past
experience or communication with other vessels (Gilman 2006a).
Sea Birds
Conservation status
The two seabird species that have been recorded as bycatch in the U.S. pelagic longline
fishery include the laysan and black-footed albatrosses. In 2003, the black-footed
albatross was listed as endangered by the International Union for the Conservation of
Nature and Natural Resources (IUCN) because it was predicted that the species would
experience a population decline of more than 60% over the next three generations (56
years). This was partially due to the high rate of incidental mortality caused by longline
fisheries, which was 2,000 birds per year in the U.S. and 6,000 birds per year in
Japanese/Taiwanese fleets (International Union for the Conservation of Nature and
Natural Resources 2004; Lewison and Crowder 2003). The number of birds killed per
year by longline has since then been reduced as a result of mandatory seabird bycatch
mitigation methods. Currently, both species are now listed as “near threatened” by the
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IUCN (IUCN 2014). Additionally, a population analysis of both species performed by the
U.S. Geological Survey (USGS) confirmed that breeding populations of the laysan
albatross are stable, and populations of black-footed albatross are probably stable and
therefore not threatened by U.S. pelagic fisheries (Arata 2009).
Drift gillnet
Sea bird interactions are rare within the California drift gillnet fishery (Carretta and
Enriquez 2012b). If interactions do occur, they typically do not involve endangered
species of sea birds (Carretta et al. 2014; Carretta and Enriquez 2012a; Carretta and
Enriquez 2012b).
Longline
Longline fisheries impact 61 species of sea birds and 26 of these species are threatened
with extinction, including 18 albatross species (Brothers et al. 1999; Gales 1998). Sea
birds attracted to the bait can be hooked and entangled on longline equipment when the
gear is being set (Gilman 2011). Birds caught are then at risk of drowning while gear
sinks below the surface (Gilman 2011).
Regulations mandating bycatch mitigation practices used in the Hawaii longline fishery
reduced the number of seabird interactions from 92 to 99% annually since 2004
compared to pre-regulations estimates (Bigelow 2011). These estimates are considered
to be accurate due to the 100% observer coverage in Hawaii’s shallow-set longline
fishery.

The Market Transfer Effect
	
  
International trade chains, heightened by the increasingly globalized economy, connects
markets, therefore local threats to species are driven by consumer demand around the
world (Lenzen 2012). Because of this, policies with the goal of reducing local impacts to
sensitive species should consider the global perspective instead of the direct local impact
in isolation (Mukherjee 2015; Lenzen 2012). This issue is applicable to the global
commercial swordfish industry, which is comprised of various fisheries internationally,
each with different levels of impact to swordfish stocks and bycatch species.
Despite the decline in domestic swordfish production, U.S. consumer demand for
swordfish remains high. Due to the decline in domestic landings of swordfish, imports
have increased in order to compensate for the lowered domestic supply of swordfish. As
fisheries operate in the global market, it is estimated that reducing catch in one part of
the world results in a transfer of increased catch to another region in the world in order to
meet consumer demand (NOAA 2011b). It is theorized that reducing bycatch due to a
decline in domestic fishing will not cause an overall reduction in bycatch, but rather that
this bycatch will be transferred to swordfish fisheries in other regions of the world where
from which the swordfish demand will need to be met (Chan and Pan 2012).
Foreign fishing fleets that fill the demand gap that is present due to a decrease in the
domestic supply of swordfish have higher bycatch rates and may impart a greater impact
on sensitive species because of less stringent and enforceable regulations in these
countries as compared to U.S. fisheries (SWFSC 2010; Santora 2003; Bartram and
Kaneko 2004; Gilman et al. 2006; Sarmiento 2006; Rausser et al. 2009; Bartram et al.
2010). It is estimated that the U.S. swordfish fisheries have the lowest calculated
bycatch-to-fish-catch ratios among other major Pacific longline fisheries – especially after
the 2004 management measures took effect for the Hawaii shallow-set longline
swordfish fishery (Chan and Pan 2012). Bartram et al. (2010) determined that for every
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190 metric tons of swordfish caught in the Hawaii shallow-set longline fishery, 3.7 sea
turtles were caught. To catch the same amount of swordfish – 190 metric tons – in the
Australia swordfish fishery, 9.5 sea turtles were caught, and 13.7 sea turtles were caught
in the Taiwan tuna fishery, which catches 93% of all swordfish landed by Taiwan
(Crowder and Myers 2002). This could be because foreign fleets have not adopted
fishing methods that reduce the catch of sea turtles and birds like circle hooks and
mackerel bait, which are now required in most U.S. longline fisheries (Watson and
Kerstetter 2006; Benson et al 2008). These bycatch rates can also be compared to the
California drift gillnet fishery, which, catches an average estimated 2.9 sea turtles for
every 190 metric tons of swordfish caught annually (Stohs 2014).
Additionally, the U.S. government does not enforce the receipt of information from
importing countries regarding fishing practices, take of marine mammals, or additional
information to satisfy the requirements of the MMPA or the ESA (CBD & TIRN 2008).
Therefore, increasing swordfish imports from these foreign sources is expected to result
in a net increase in the overall impact to sensitive species globally (SWFSC 2010).
Economically, relying on imported swordfish instead of domestically caught swordfish to
meet consumer demand lowers national net benefits (NOAA 2011a). U.S. fishers who
invest in innovative fishing methods to reduce bycatch and who adhere to federal and
state standards have a disadvantage in the market as compared to foreign fleets
exporting to the U.S. that are not held to the same conservation standards (Smith 2014).
Further, a decline in domestic swordfish landings reduces the employment and incomes
of local fishers and crew (Squires 2013). From a conservation perspective, any transfer
effect of sea turtle bycatch as a result of decreased domestic swordfish supplied to meet
national demand is expected to reduce U.S. consumer welfare due to the loss in
existence value of sea turtles (Squires 2013).
Foreign Fleets
Of the major fishing areas in the world, the region where the most swordfish is caught is
within the East Pacific Ocean (EPO), where most longline vessels are exempted from
conservation regulations and where leatherback stocks are most fragile (WPRFMC 2011;
Wallace et al. 2010; Shillinger 2008; Martinez et al 2008; Spotila et al. 2000).
Additionally, the EPO experiences foreign competition over fishing grounds and markets,
increasing the pressure on sensitive populations (NOAA 2011b). In 2012 and 2013, 56%
and 51%, respectively, of swordfish imported to the U.S. were from countries within the
EPO (Ecuador, Costa Rica, Chile, Panama, and Mexico) (Figure 6).
Over the last decade, the U.S. has consistently imported large proportions of its
swordfish from Singapore. From 1997 through 2010, Singapore was the top importer of
swordfish to the United States. In 2011 and 2012, Singapore provided the second
highest proportion of imported swordfish, and in 2013 provided the fourth highest
proportion of imported swordfish (NMFS 2014b). Despite this large influx of swordfish
imported into the U.S., Singapore reports zero swordfish catches (FAO 2014a). Instead,
Singapore acts mainly as a transshipper to the global import-export market for swordfish,
re-exporting fish between large-scale exporting countries and large-scale importing
countries (Folsom 1997). This transshipping of swordfish reduces the transparency of the
supply chain, thereby decreasing the potential for ensuring that fishers are held
accountable to the fishing practice standards enforced in the U.S. The lack of
transparency and accountability within this trading system may lead to unreported
interactions with marine mammals and other sensitive stocks.
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for the protection of marine
mammals (FA.COA 2014). Furthermore, Taiwan tuna and swordfish fishers are believed
to operate in waters beyond Taiwanese authority with no monitoring or regulations
(Perrin et al 2002). It is important to note that Taiwan catches a large proportion of global
swordfish catches (13% in 2013); however, the majority of this catch is as bycatch from
the tuna fisheries (Crowder and Myers 2002).
Due to the lack of transparency within the supply chain and the strong evidence of less
stringent fishing and conservation standards within the foreign fleets from which the U.S.
imports swordfish, it is likely that the U.S. indirectly contributes to global take of marine
mammals, sea turtles, and other sensitive species. It can therefore be assumed that by
importing from these countries without ensuring they meet standards similar to those
required for U.S., the U.S. may jeopardize the protection of sensitive species globally,
and place U.S. fishers at a significant disadvantage in the market due to the price
differential previously mentioned. An alternative policy option that is being considered is
the banning of imports from countries that do not meet these conservation standards
(See Appendix K).
Hawaii Case Study
Evidence shows the market transfer effect occurred when the Hawaii longline swordfish
fishery was closed from 2001 to 2004 (Rausser et al. 2009) (See Appendix F for History
of Hawaii Swordfish Fishery). That closure resulted in a transfer of fishing effort to foreign
fleets, which provided an increase of 1,602 metric tons of foreign swordfish imports to
meet demand in the U.S. (Rausser et al. 2009). The short closure of the Hawaii fishery,
implemented in an attempt to improve the protection of endangered sea turtles, resulted
in an estimated market transfer of sea turtle bycatch, where an additional 2,882 sea turtle
interactions occurred in foreign fleets (Rausser et al. 2009). Sarmiento (2006) estimated
a “trade leakage” due to the Hawaii shallow-set longline swordfish fishery closure in 2000
20

by applying an econometric model that incorporated U.S. fresh swordfish imports, time
lags, and other variables impacting U.S. fresh imports. This research determined that
fresh imports to the U.S. increased significantly from Ecuador and Panama a year after
the closure of the Hawaii fishery. Furthermore, the research concluded that the closure
resulted in the transfer of fishing effort to some foreign fleets, and likely did not lead to an
overall reduction in sea turtle interactions. This study, however, did not estimate specific
changes in the number of bycatch interactions associated with increased imports
(Sarmiento 2006).
It has also been determined that the closure of the Hawaii longline swordfish fishery
likely caused a “spillover” (market transfer) effect of increased foreign production effort in
the same fishing area where the Hawaii shallow-set longline swordfish fishery operated
(Chan and Pan 2012). Thus Chan and Pan concluded that the reduction in U.S.
production due to regulatory changes did not reduce overall sea turtle bycatch in the
North and central Pacific because foreign fleets production occurred in the same area to
maintain overall production levels and these fleets had higher bycatch rates. The study
also projected that the inverse would be true: increasing effort in the U.S.-based Hawaii
longline swordfish fishery would displace production by foreign fleets in the North and
central Pacific, thus reducing bycatch.	
  
Prior work is based on a number of important assumptions, and the magnitude of any
market transfer effect depends on how the domestic swordfish production is linked to
worldwide swordfish production. Assumptions related to the Hawaii fishery, which could
be considered as relevant assumptions concerning a market transfer effect within the
California swordfish fishery, are as follows (Chan and Pan 2012):
1. The domestic fresh swordfish production would replace fresh swordfish imports
to the U.S. one-for-one. This would be supported by:
a. The preference by U.S. consumers of domestic swordfish due to quality,
freshness, and/or support of local fisheries. This has been observed
historically during the peak Hawaii swordfish production when the U.S.
domestic market absorbed the entirety of the supply.
b. A one-for-one product displacement was observed during and after the
Hawaii longline swordfish fishery closure.
c. Demand for swordfish price is inelastic, meaning consumers are relatively
insensitive to prices changes (Rausser et al. 2009). Therefore, any
change in swordfish price would have a relatively minor impact on the
quantity demanded.
d. The U.S. price elasticity of swordfish demand impacts the extent to which
a domestic swordfish fishery closure would lead to an increase in U.S.
imports. A price inelastic demand increases the potential for a market
transfer effect to occur, which was determined to be the case for the U.S.
(-0.40 from 1990-2005) by Rausser et al. (2009). This assumption is
further supported by several other studies of seafood demand, which
found the demand for high-value fresh fish in the U.S. and Japan to be
price inelastic (Cheng and Capps 1988, Eales et al. 1997, Wessells and
Wilen 1994, Johnson et al. 1998).
2. If higher domestic swordfish production completely displaces the production of
foreign fleets, a reduction of bycatch interactions would occur.
With these assumptions and the previous research conducted, it can be estimated that
an increase in domestic swordfish production would result in lower foreign imports.
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Market Transfer Effect for the California Swordfish Fishery
Our project operated without sufficient global data to conclude with certainty that a
closure of the California swordfish fishery would result in the direct increase of swordfish
imports from foreign fleets and that the global bycatch would increase as a result of any
transfer. However, there is substantial evidence for the potential for this unintended
impact to occur, and that an increase in domestic supply to meet national demand is an
improvement in many ways for national net benefit (NOAA 2011a).
Therefore, our project operated under the assumption that there is the potential for a
market transfer to occur wherein a decline in U.S. fishing effort would result in an
increase in foreign fisheries effort that are assumed to have higher bycatch rates. Case
studies of market transfer effects in domestic fisheries have provided evidence that a
similar effect could be observed if the domestic California swordfish fishery participation
declines. These studies also provided evidence for the potential for a reverse market
transfer effect if the domestic swordfish fishery were able to increase fishing effort at a
low bycatch rate, thereby resulting in fewer bycatch caught globally (Chan and Pan
2012). Our project did not, however, take into consideration how incidentally caught
swordfish in global fisheries could reduce the strength of the transfer argument.
One argument against the potential for the occurrence of a market transfer effect in the
case of the California swordfish fishery is that alternative swordfish harvesting gear types
such as hand hook and line and harpooning are viable and could reproduce the current
supply of swordfish (Scorse 2014). This argument can be refuted by the evidence that
these techniques do not have a high enough catch rate to generate commercial volumes
of swordfish landings (SWFSC 2010). Furthermore, revealed preferences of fishermen
have shown a decline in these fishing techniques in recent decades despite the lack of
fishing restrictions; therefore, it is unlikely that hand hook and line and harpoon gears will
have sufficient increases in effort or catch volume to meet the current supply (SWFSC
2010).
Another argument made against the market transfer effect occurring due to changes in
catch from the California swordfish fishery is that there is no empirical evidence to
substantiate the existence of a transfer effect (Scorse 2014). This argument ignores the
multiples studies, such as Rausser et al 2009, Sarmiento et al 2006, and Chan and Pan
2012 that document a transfer effect in foreign fleets as a result of the closure of the
Hawaii shallow-set longline fishery in 2001. During this closure, a transfer was estimated
wherein the increased imports to Hawaii were from increased foreign production relative
to what would have occurred had the Hawaii fishery remained open (Rausser et al 2009).
The market transfer effect highlights the uncertainty of the effectiveness of imposing
conservation policies on domestic fisheries when the U.S. competes with foreign
fisheries in the national market (Mukherjee 2015; Mukherjee 2013). For these reasons, it
is essential to consider the alternative management strategies to the full closure of the
California swordfish fishery in order to avoid the potential for increased global bycatch as
a result of national consumption of swordfish. Through modeling management
alternatives and analyzing policy initiatives for the California swordfish fishery, it is
possible to identify management strategies that increase profit and swordfish catch under
conservation regulations and constraints, and therefore, allow for a decreased reliance
on imported swordfish in order to protect sensitive species on a global scale.
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METHODS
Model Overview
To generate and compare different management scenarios for a productive California
swordfish fishery we developed a model using inputs and outputs calculated in Excel.
The objective of the model was to analyze a range of management scenarios for the
California commercial swordfish fishery. The management scenarios explored different
combinations of three gear types – drift gillnet, harpoon, and longline – at various fishing
effort allocations, in two areas – inside and outside the Exclusive Economic Zone (EEZ)
off of California. Other gear types, such as deep-set buoy gear and deep-set longline
were not incorporated into this analysis due to the lack of sufficient data.
We used four model input parameters: swordfish catch per unit effort (CPUE), cost of
fishing per unit effort (cost of fishing/effort), revenue per swordfish catch (revenue/catch),
and bycatch per unit effort (BPUE). Our analysis considered the following four bycatch
species of concern: humpback whale, sperm whale, leatherback sea turtle, and
loggerhead sea turtle. Our analysis focused on these four species because they are
federally listed as endangered under the ESA, and are known to be impacted by
fisheries. These four species were the only endangered species that had recorded
interactions with drift gillnet or longline fleets during the time period of our analysis. We
calculated all parameters as a monthly average, based on data availability (See
Appendix I for data description).
In regards to effort allocation, our analysis explored changing the effort of each gear type
individually, transferring effort from one gear type and adding it to another gear type, as
well as increasing or decreasing the total fleetwide effort of all three gear types. Our
model analyzes 252 management scenarios. There are three model outputs associated
with each management scenario: total swordfish catch (metric tons), total profit (2013
dollars), and total bycatch (number of individuals) – all of which we calculated as an
annual average. We ran the model with harpoon effort constant at the status quo effort
level and changing effort allocations between drift gillnet and longline, as harpoon effort
is determined by weather conditions and swordfish behavior and not by State or federal
regulations; therefore, it is assumed that harpoon fishers are already fishing at the
maximum effort level feasible. To explore the feasibility of a harpoon-only fleet, we
modeled one management scenario based on the maximum catch by the harpoon fleet
since 1981, as this timeframe is most representative of the harpoon fleet effort. This
management scenario represents a saturation of the niche market demand for harpooncaught swordfish.
We conducted tradeoff analyses based off of the model outputs from all of the
management scenarios. In each tradeoff analysis, we plotted profit or swordfish catch
against a bycatch index. The tradeoff analyses graphically present the range of possible
management scenarios to inform management and policy decisions regarding the best
and worst alternatives for the fishery with respect to sustaining economic profitability and
conservation goals.
It is our hope that our model and tradeoff analyses will serve as decision-support tools
for the Pacific Fishery Management Council (PFMC), the CDFW and NMFS, regarding
the management decisions for the California swordfish fishery. These tools could also
assist the PFMC’s decision regarding various proposed bycatch hard caps for the
fishery. Overall, the model will allow decision-makers to explore a range of possible
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management scenarios that consider catch, profit, and bycatch within the California
commercial swordfish fishery.

Model Inputs
This subsection describes methods for the four model input parameters: CPUE, cost of
fishing/effort, revenue/catch, and BPUE. We calculated these four parameters as a
monthly average for each of the three gear types – drift gillnet, harpoon, and longline.
The methods are organized first by gear type, and then by parameter.
Drift gillnet
The model input parameters for drift gillnet4 were calculated as follows:
1. Swordfish CPUE
We calculated this parameter by dividing the total swordfish catch (metric tons) by the
total effort (vessel days). Both catch and effort were obtained from logbook data from the
CDFW (Childers 2015b). Swordfish catch was recorded in “number of individuals” in the
logbook, which is a self-reporting requirement for drift gillnet fishery participants. We
converted catch to metric tons using a “metric ton per fish”, or “metric ton per individual”
dressed weight value (Hellmers 2014). The “metric ton per individual” weight was given
by month and number of fish from 2006 to 2011. We averaged the “metric ton per
individual” by month across the timeframe of 2006 to 2011. We also averaged the catch
in “number of individuals” by month across the timeframe of 2006 to 2011. The catch in
metric tons by month was obtained by multiplying the “monthly average metric ton per
individual” by the “monthly average number of individuals.” The catch equation is shown
below:
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ!"#$! =   𝐴𝑣𝑒𝑟𝑎𝑔𝑒

𝑚𝑒𝑡𝑟𝑖𝑐  𝑡𝑜𝑛
𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙

!"#$!

×  𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠  !"#$!

The monthly average catch calculation is based off of 708 entries in the logbook from
2006 to 2011. Stipulations regarding the use of logbook data in this analysis may be
found in the Data Caveats section. From the timeframe of 2006 to 2011, one individual
swordfish that was caught in July of 2006 was excluded because there was no “metric
ton per individual” weight conversion for individuals caught in July. This was the only
swordfish caught in July from 2006 to 2011. Additionally, 8 other individual swordfish
were excluded from the catch calculation – 7 swordfish that were less than 1 pound, and
1 swordfish that was 1500 pounds were excluded. These weights represent unrealistic
weights for swordfish and are attributed to data input or a recording error. The individual
swordfish weights in the catch calculation range from 3.2 pounds to 501 pounds, with a
mean of 150 pounds and a standard deviation of 56 pounds.
Effort was recorded in “vessel days” in the logbook data. Therefore effort was obtained
by averaging the vessel days by month from 2006 to 2011.
The CPUE parameter for drift gillnet was thus calculated for each month by dividing the
monthly catch in metric tons by the number of vessel days in each month. The CPUE

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4

The drift gillnet gear type refers to large-mesh drift gillnet, meaning a gillnet greater than 14 inch mesh
size.
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parameter was calculated for the following months: January, August, September,
October, November, and December. The CPUE equation is shown below:
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝐶𝑃𝑈𝐸!"#$! =

𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ!"#$!    𝑚𝑡
  
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)

2. Cost of fishing/effort
We calculated this parameter by dividing the total cost of fishing (2013 dollars) by the
total effort (vessel days). The cost of fishing for drift gillnet was obtained from a Cost and
Earnings Survey Report, which was conducted for the 2008-2009 and 2009-2010 fishing
seasons (Stohs 2010b). This report included both fixed and variable costs. Fixed costs
included mooring (slip/berth) fees, fishing association membership dues, license fees,
travel, office expenses, storage expense, county vessel and berth taxes. Fixed costs
were not included for any of the three gear types because the magnitude of the fixed
costs were about equal – ranging from $150 to $450 – at which magnitude will not
significantly affect the profit of each management scenario in the model.
Variable costs included fuel, bait, and gear and are consistent with harpoon and longline
variable costs. The variable costs were provided as an average aggregated cost per set
in 2009 dollars. This variable cost was calculated as an average across the timeframe
from 2008 to 2010. We converted the variable cost in 2009 dollars to 2013 dollars using
the Consumer Price Index (CPI) inflation calculator (CPI Inflation Calculator 2015). The
variable cost of fishing per set in 2013 dollars is $1,011. Observer costs were not
included in this parameter because currently NMFS funds observers for the drift gillnet
fishery, thus, this cost is not incurred by the fishermen. Due to data availability for this
parameter, we were unable to calculate this parameter at a monthly temporal resolution.
Therefore, this variable cost value was used for each of the drift gillnet fishing months.
Effort was recorded in “vessel days” in the logbook data (Childers 2015b). Therefore
effort was obtained by averaging the vessel days by month from 2008 to 2010, in order
to be consistent with the timeframe of the cost of fishing for drift gillnet.
The cost of fishing/effort parameter for drift gillnet was thus calculated for each month by
dividing the cost of fishing in 2013 dollars by the number of vessel days in each month.
The cost of fishing/effort parameter was calculated for the following months: January,
August, September, October, November, and December. The cost of fishing/effort
equation is shown below:
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔!"#$!   (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔/𝑒𝑓𝑓𝑜𝑟𝑡!"#$! =   
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
3. Revenue/catch
We calculated this parameter by dividing the revenue (2013 dollars) by the swordfish
catch (mt). The average revenue was calculated by multiplying the average catch by the
average price per pound. The average catch used in the revenue calculation was the
same as detailed above in the CPUE parameter subsection, where the catch was
averaged by month over the timeframe from 2006 to 2011. The average price per pound
data was obtained from Southwest Fisheries Science Center (SWFSC) (Stohs 2015a).
This price per pound value was based off HMS SAFE reports data summaries regarding
total swordfish revenues and total swordfish landings, averaged across the timeframe
from 2001 to 2012. The HMS SAFE reports reported landings in round weights (in

25

pounds); therefore, these weights were converted to landed weights (in pounds) by using
a round weight to dressed weight conversion factor of 1.45 to account for all onboard
processing of swordfish before it is landed. The average price per pound was given as
an annual average in 2012 dollars from SWFSC. This price per pound was converted to
2013 dollars using the CPI inflation calculator (CPI Inflation Calculator 2015). Due to data
availability, we were unable to calculate the average price per pound at a monthly
temporal resolution. Therefore, the average price per pound value was the same for
each of the drift gillnet fishing months in the revenue calculation. For drift gillnet, the
average price per pound in 2013 dollars was $3.85.
The above detailed monthly average catch values in metric tons were converted to
pounds. Revenue was then calculated by multiplying the catch in pounds by the average
price per pound to obtain the revenue in 2013 dollars. The revenue equation is shown
below:
𝑝𝑟𝑖𝑐𝑒
𝑅𝑒𝑣𝑒𝑛𝑢𝑒!"#$! = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑐𝑎𝑡𝑐ℎ!"#$!    𝑙𝑏𝑠.   ×  𝑎𝑣𝑒𝑟𝑎𝑔𝑒  
  (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)  
𝑙𝑏.
The revenue/catch parameter for drift gillnet was thus calculated for each month by
dividing the revenue in 2013 dollars by the swordfish catch in metric tons – as calculated
above in the CPUE subsection – for each month, based off averaging across the
timeframe from 2006 to 2011.The revenue/catch parameter was calculated for the
following months: January, August, September, October, November, and December. The
revenue/catch equation is shown below:
𝑅𝑒𝑣𝑒𝑛𝑢𝑒  (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝑅𝑒𝑣𝑒𝑛𝑢𝑒/𝑐𝑎𝑡𝑐ℎ!"#$! =   
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ  (𝑚𝑡)
4. BPUE
We calculated this parameter for 4 species – humpback whale, sperm whale,
leatherback sea turtle, and loggerhead sea turtle – by dividing the total bycatch (number
of individuals) by the total effort (vessel days). The number of individuals were obtained
from the drift gillnet observer record (Stohs 2014c). Both bycatch and effort were
calculated as a monthly average across the timeframe from 2001-2013. The BPUE
equation is shown below:
𝐵𝑦𝑐𝑎𝑡𝑐ℎ!".,!"#$!   (𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠)
𝐵𝑃𝑈𝐸!"#$%#!  (!".) =   
𝐸𝑓𝑓𝑜𝑟𝑡!".,!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
Table 2 depicts all four drift gillnet monthly average parameters, units, and the timeframe
over which each parameter was averaged.
Table 2. Drift gillnet monthly average parameters.

Parameter
Catch per Unit Effort (CPUE)
Cost of fishing/effort
Revenue/catch
Bycatch per Unit Effort (BPUE)
§
Loggerhead sea turtle
§
Leatherback sea turtle
§
Sperm whale
§
Humpback whale

Units
Metric tons/vessel day
2013 dollars/vessel day
2013 dollars/vessel day
Individuals/vessel day
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Timeframe
2006-2011
2008-2010
2006-2011
2006-2011

Harpoon
The model input parameters for harpoon were calculated as follows:
1. Swordfish CPUE
We calculated this parameter by dividing the total swordfish catch (metric tons) by the
total effort (vessel days). Both catch and effort were obtained from logbook data from the
CDFW (Childers 2015b). Swordfish catch was recorded in “number of individuals” in the
logbook. We first converted catch from number of individuals to pounds using an
“average weight per individual”, given in pounds per individual per month and per year
(Childers 2015a). The average weights were only from landed fish and are estimated
dressed weights recorded in the logbook by the captain. The numbers of fish that
accompany the average weights in this dataset were the number of fish from which the
average weight was calculated, not the total number of fish caught.
We averaged the “average weight per individual” in pounds by month across the
timeframe of 2006 to 2013. We also averaged the catch in “number of individuals” by
month across the timeframe of 2006 to 2013. The catch in pounds by month was
obtained by multiplying the “monthly average pounds per individual” by the “monthly
average number of individuals.” The catch equation is shown below:
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ!"#$! =   𝐴𝑣𝑒𝑟𝑎𝑔𝑒

𝑝𝑜𝑢𝑛𝑑𝑠
𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙

!"#$!

×  𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠  !"#$!

The monthly average catch calculation was based off of 234 entries in the logbook from
2006 to 2013. Stipulations regarding the use of logbook data in this analysis may be
found in the Data Caveats section. From the timeframe of 2006 to 2013, there was catch
data for the month of May (1.88 individuals caught); however, there was no average
weight value for May. In order to fill in this data, we calculated the annual average
pounds per individual and used this value as the average pounds per individual in May in
order to calculate the swordfish catch in May. The swordfish catch in pounds was then
converted to catch in metric tons. The individual swordfish weights in the catch
calculation range from 80 pounds to 340 pounds, with a mean of 189 pounds and a
standard deviation of 35 pounds.
Effort was recorded in “vessel days” in the logbook data. Therefore effort was obtained
by averaging the vessel days by month from 2006 to 2013. Vessel days for harpoon
include days where searching occurred but no swordfish were sighted.
The CPUE parameter for harpoon was thus calculated for each month by dividing the
monthly catch in metric tons by the number of vessel days in each month. The CPUE
parameter was calculated for the following months: January, May, June, July, August,
September, October, November, and December. The CPUE equation is shown below:
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝐶𝑃𝑈𝐸!"#$! =

𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ!"#$!    𝑚𝑡
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
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2. Cost of fishing/effort
We calculated this parameter by dividing the total cost of fishing (2013 dollars) by the
total effort (vessel days). The cost of fishing for harpoon was obtained from a Cost and
Earnings Survey Report, which was conducted from 2008 to 2010 (Stohs 2010b). This
report included both fixed and variable costs. Fixed costs included mooring (slip/berth)
fees, fishing association membership dues, license fees, travel, office expenses, storage
expense, county vessel, and berth taxes. Fixed costs were not included for any of the
three gear types because the magnitude of the fixed costs were about equal – ranging
from $150 to $450 – at which magnitude will not significantly affect the profit of each
management scenario in the model.
Variable costs included fuel, bait, and gear and are consistent with harpoon and longline
variable costs. The variable costs were provided as an average aggregated cost per set
in 2009 dollars. This variable cost was calculated as an average across the timeframe
from 2008 to 2010. We converted the variable cost in 2009 dollars to 2013 dollars using
the Consumer Price Index (CPI) inflation calculator (CPI Inflation Calculator 2015). For
harpoon, the variable cost of fishing per day in 2013 dollars is $254. Due to data
availability for this parameter, we were unable to calculate this parameter at a monthly
temporal resolution. Therefore, this variable cost value was used for each of the harpoon
fishing months. The cost of using spotter planes to target swordfish is based off altering
the revenue/catch parameter, which is explained in the next subsection.
Effort was recorded in “vessel days” in the logbook data (Childers 2015b). Therefore
effort was obtained by averaging the vessel days by month from 2008 to 2010, in order
to be consistent with the timeframe of the cost of fishing for harpoon.
The cost of fishing/effort parameter for harpoon was thus calculated for each month by
dividing the cost of fishing in 2013 dollars by the number of vessel days in each month.
The cost of fishing/effort parameter was calculated for the following months: January,
May, June, July, August, September, October, November, and December. The cost of
fishing/effort equation is shown below:
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔!"#$!   (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔/𝑒𝑓𝑓𝑜𝑟𝑡!"#$! =   
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
3. Revenue/catch
We calculated this parameter by dividing the revenue (2013 dollars) by the swordfish
catch (mt). The average revenue was calculated by multiplying the average catch by the
average price per pound. The average catch used in the revenue calculation was the
same as detailed above in the CPUE parameter subsection, where the catch was
averaged by month over the timeframe from 2006 to 2013. The average price per pound
data was obtained from the SWFSC (Stohs 2015a). This price per pound value was
based off HMS SAFE report data summaries regarding total swordfish revenues and
total swordfish landings, averaged across the timeframe from 2001 to 2012. The HMS
SAFE reports reported landings in round weights (in pounds); therefore, these weights
were converted to landed weights (in pounds) by using a round weight to dressed weight
conversion factor of 1.45 to account for all onboard processing of swordfish before it is
landed. The average price per pound was given as an annual average in 2012 dollars
from SWFSC. This price per pound was converted to 2013 dollars using the CPI inflation
calculator (CPI Inflation Calculator 2015). Due to data availability, we were unable to
calculate the average price per pound at a monthly temporal resolution. Therefore, the
average price per pound value is the same for each of the harpoon fishing months in the
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revenue calculation. For harpoon, the average price per pound in 2013 dollars was
$7.09.
The above detailed monthly average catch values in metric tons were converted to
pounds. We then calculated revenue by multiplying the catch in pounds by the average
price per pound to obtain the revenue in 2013 dollars. The revenue equation is shown
below:
𝑝𝑟𝑖𝑐𝑒
𝑅𝑒𝑣𝑒𝑛𝑢𝑒!"#$! = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑐𝑎𝑡𝑐ℎ!"#$!    𝑙𝑏𝑠.   ×  𝑎𝑣𝑒𝑟𝑎𝑔𝑒  
  (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)  
𝑙𝑏.
The revenue/catch parameter for drift gillnet was thus calculated for each month by
dividing the revenue in 2013 dollars by the swordfish catch in metric tons – as calculated
above in the CPUE subsection – for each month, based off averaging across the
timeframe from 2006 to 2013. We calculated the revenue/catch parameter for the
following months: January, May, June, July, August, September, October, November,
and December. The revenue/catch equation is shown below:
𝑅𝑒𝑣𝑒𝑛𝑢𝑒  (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝑅𝑒𝑣𝑒𝑛𝑢𝑒/𝑐𝑎𝑡𝑐ℎ!"#$! =   
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ  (𝑚𝑡)
About 20% of the harpoon effort utilized spotter planes to target swordfish. The use of
spotter planes results in an added cost of fishing/effort. We incorporated this added cost
of fishing/effort based on expert knowledge that harpooners pay for the use of a spotter
plane by contributing 50% of their catch revenues. For the harpoon catch that used a
spotter plane, we divided this catch in half and then calculated a new revenue value to
represent the revenue that the fishers retained after paying for the use of the spotter
plane. We then calculated the difference in revenue between revenue resulting from the
use of a spotter plane and revenue resulting from no use of a spotter plane. This
difference in revenue was divided by the average vessel days per month to obtain the
average added cost of fishing/effort by month for the use of a spotter plane. These
monthly values are then added to the monthly cost of fishing/effort of $254.38 for
harpoon. For example, the average cost of using a spotter plane in July was $117.74.
Therefore, the cost of fishing/effort for July was $254.38 plus $117.74, which equals
$372.12.
4. BPUE
It is assumed that HPN has no bycatch; therefore, there was no BPUE parameter for
HPN.
Table 3 depicts all three harpoon monthly average parameters, units, and the timeframe
over which each parameter was averaged.
Table 3. Harpoon monthly average parameters.

Parameter
Catch per Unit Effort (CPUE)
Cost of fishing/effort
Revenue/catch

Units
Metric tons/vessel day
2013 dollars/vessel day
2013 dollars/vessel day

29

Timeframe
2006-2013
2008-2010
2006-2013

Longline
The model input parameters for longline5 were calculated for two areas – both inside and
outside EEZ off the coast of California, as follows:
1. Swordfish CPUE
We calculated this parameter by dividing the total swordfish catch (metric tons) by the
total effort (vessel days). Both catch and effort data were obtained from the Pacific
Islands Fisheries Science Center (PIFSC) (Jantz 2015). The Hawaiian longline fleet that
operates outside the EZZ and lands swordfish to California has 100% observer coverage
for the timeframe from 2006 to 2014. The year 2007 was excluded from this analysis
because no data for 2007 were included within the PIFSC dataset. The year 2014 was
also excluded in order to be consistent with the timeframe used for the effort calculation.
We used landings data, which included every species brought on the vessel (bycatch
species and market species) during fishing operations. Therefore, all species of fish,
shark, sea turtles, seabirds and marine mammals were included in this data. The data
also included the trip identification code, the time of the “haul in,” or when the fishing set
was brought onboard the vessel, and the port of arrival. Data indicating the day, month
and year, and begin and end hauling time identified the set when an individual swordfish
was captured. The number of hooks was provided for each set. Individuals were coded
as “kept” or “returned”, and “alive” or “dead”. In order maintain consistency of CPUE
calculations across gear types, only “kept” swordfish were included in our analysis, as
these are the swordfish landed, brought to port, and sold in the market. Observers
measured every third swordfish in accordance with reporting regulations; therefore,
about two thirds of the swordfish length data was not provided in the data. Length
measurement procedures varied across individuals, and our analysis only considered
“eye to fork” (EF) and “out of protocol eye to fork” (OEF)6 length measurements, which
are lengths in centimeters. “Approximate length in feet” (AL) measurements were also
included in the PIFSC data; however, these measurements were excluded from our
analysis because the dressed weight values once converted were small and inconsistent
in comparison to the EF and OEF converted dressed weights. A total of 90 out of 7,000
AL swordfish length measurements were excluded across the timeframe from 2006 to
2013. In order to calculate the dressed weight of the individuals, the following lengthweight conversion was used (Western and Central Pacific Fisheries Commission 2014):
𝐷𝑟𝑒𝑠𝑠𝑒𝑑  𝑤𝑒𝑖𝑔ℎ𝑡   𝑘𝑔 = 1.37  ×  10!!   ×  𝐸𝐹  𝑜𝑓  𝑂𝐸𝐹  𝐿𝑒𝑛𝑔𝑡ℎ  (𝑐𝑚)!.!"
We performed bootstrapping to assign weight values to the swordfish individuals that
were not measured by observers. The dressed weight was converted from kilograms to
metric tons by multiplying by 0.001.
Total swordfish catch in metric tons was calculated by month across the entire timeframe
from 2006 to 2013 (excluding 2007). We calculated the total number of hooks per month
and divided by the average number of hooks per set across the entire timeframe in order
to calculate the number of sets per month from 2006 to 2013. It was assumed that one

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5

The longline gear type refers to shallow-set longline, meaning a longline with set buoys less than 15
feet deep.
6
Out of protocol eye to fork length measurements are when observers take a length measurement for a
fish that is not for the protocol of every third fish (meaning it may be the “first” or “second” fish in the
series of every third fish.
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longline set is equivalent to one longline vessel day. Finally, CPUE was calculated by
dividing the total swordfish catch by the total number of vessel days for each month. The
values for this parameter were the same for both inside and outside the EEZ. We
calculated the CPUE parameter for the following months: January, February, March,
April, September, October, November, and December. The CPUE equation is shown
below:
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ!"#$!    𝑚𝑡
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝐶𝑃𝑈𝐸!"#$! =
  
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
2. Cost of fishing/effort
Inside the EEZ
We calculated this parameter by dividing the total cost of fishing (2013 dollars) by the
total effort (vessel days). The cost of fishing for longline was calculated as an average
across the timeframe from 2009 to 2014 (confidential data). Fixed costs were not
included for any of the three gear types because the magnitude of the fixed costs were
about equal – ranging from $150 to $450 – at which magnitude will not significantly affect
the profit of each management scenario in the model. Variable costs included fuel, bait,
and gear and are consistent with drift gillnet and harpoon variable costs. Observer costs
were not included in this parameter because currently NMFS funds a proportion of
observer coverage for the longline fishery (WPRFMC 2010).
The data indicated depart and return dates, and total number of days per trip. Fishing
operations inside the EZZ included three days of transit or travel time. This travel time
was not included in the calculation for cost of fishing in order to be consistent with
calculations for drift gillnet and harpoon, which only accounted for days fished and not
traveled. Days fished were assumed to be equivalent to vessel days. For some of the
trips, fishing days included days with two different months in the same trip. We divided
the total trip cost by the fishing days per each month. For example, if fishing occurred
between January and February, the respective fishing days cost was allocated for each
month. There were no individual fishing trips that allocated fishing days between different
years. The sum of the cost for each month by year was calculated and then divided by
the total of fishing days for the same month. Finally, we calculated the average cost for
each month across the timeframe of 2009 to 2014 to obtain the cost of fishing/effort for
longline inside the EEZ. The cost of fishing/effort parameter was calculated for the
following months: January, February, March, April, September, October, November, and
December. The cost of fishing/effort equation is shown below:
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔/𝑒𝑓𝑓𝑜𝑟𝑡!"#$! =   

𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔!"#$!   (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝐸𝑓𝑓𝑜𝑟𝑡!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)

Outside the EEZ
We calculated this parameter by dividing the total cost of fishing (2013 dollars) by the
total effort (vessel days). The cost of fishing for longline was obtained from the PIFSC
(Pan 2015). Cost data was differentiated by landings to Hawaii or landings to California;
therefore, cost data for landings to California were used to calculate the cost of fishing
outside of the EEZ.
Fixed costs included mooring fees, bookkeeping fees, insurance, dry dock and engine
overhaul, major repair and routine repair, and loan payments (which do not account for
depreciation of the fishing vessel). Fixed costs were not included for any of the three
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gear types because the magnitude of the fixed costs were about equal – ranging from
$150 to $450 – therefore, including fixed costs would not significantly affect the profit of
each management scenario in the model. Observer costs were not included in this
parameter because currently NMFS funds a proportion of observer coverage for the
longline fishery (WPRFMC 2010).
Variable costs included fuel, oil, ice, bait, fishing gear, equipment resupply (trip base),
provisions, communication, and lightsticks. These variable costs were consistent with
drift gillnet and harpoon variable costs. The variable costs were provided as an average
aggregated total trip cost per trip by month in 2013 dollars. This cost value was provided
as a weighted average. The days fished per month was also provided.
The cost of fishing/effort parameter for longline outside the EEZ was thus calculated for
each month by dividing the total trip cost per trip in 2013 dollars by the number of days
fished in each month. This resulted in the total trip cost per fishing days, where a fishing
day is assumed to be equivalent to a vessel day because it does not include travel days.
The cost of fishing/effort parameter was calculated for the following months: January,
February, March, April, September, October, November, and December. The cost of
fishing/effort equation is shown below:
𝑇𝑟𝑖𝑝  𝑐𝑜𝑠𝑡  𝑝𝑒𝑟  𝑡𝑟𝑖𝑝!"#$!   (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝐶𝑜𝑠𝑡  𝑜𝑓  𝑓𝑖𝑠ℎ𝑖𝑛𝑔/𝑒𝑓𝑓𝑜𝑟𝑡!"#$! =   
𝐷𝑎𝑦𝑠  𝑓𝑖𝑠ℎ𝑒𝑑!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)
3. Revenue/catch
We calculated this parameter by dividing the revenue (2013 dollars) by the swordfish
catch (mt). Revenue for the Hawaiian longline fishery was obtained from the West Coast
PacFIN landings data (Stohs 2015b). Revenue data was aggregated by month for
landings to the California from 2006 to 2013. Data only includes months when there were
3 or more vessels in order to maintain with the “Rule of 3” for the release of confidential
data. Revenue values were adjusted to 2013 dollars using the Implicit Price Deflator for
GDP. One observer trip was omitted due to no reported swordfish landings or revenues,
which was assumed to be a deep-set longline tuna trip. The monthly aggregated revenue
values were divided by 8 in order to obtain the average monthly revenue value that a one
year average across the timeframe from 2006 to 2013.
The average catch used in the revenue/catch calculation was the same as detailed
above in the CPUE parameter subsection, where the catch was averaged by month over
the timeframe from 2006 to 2013. We obtained catch data from the Pacific Islands
Fisheries Science Center (PIFSC) landings data. There was catch data for September;
however, there was no revenue value for September in the PacFIN data. The October
catch was approximately 10 times larger than the September catch; therefore, in order to
not exclude catch data, we assumed that September revenues were 10 times lower than
in October to fill the data gap.
We thus calculated the revenue/catch parameter for longline for each month by dividing
the revenue in 2013 dollars by the swordfish catch in metric tons – as calculated above
in the CPUE subsection – for each month, based off averaging across the timeframe
from 2006 to 2013. The values for this parameter were the same for both inside and
outside the EEZ. The revenue/catch parameter was calculated for the following months:
January, February, March, April, September, October, November, and December. The
revenue/catch equation is shown below:
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𝑅𝑒𝑣𝑒𝑛𝑢𝑒/𝑐𝑎𝑡𝑐ℎ!"#$! =   

𝑅𝑒𝑣𝑒𝑛𝑢𝑒  (2013  𝑑𝑜𝑙𝑙𝑎𝑟𝑠)
𝑆𝑤𝑜𝑟𝑑𝑓𝑖𝑠ℎ  𝑐𝑎𝑡𝑐ℎ  (𝑚𝑡)

4. BPUE
We calculated this parameter by dividing the total bycatch (number of individuals) by the
total effort (vessel days). BPUE was calculated for the following four species of concern:
humpback whale, sperm whale, leatherback sea turtle, and loggerhead sea turtle. We
obtained these data from the PIFSC observer data (Jantz 2015). We calculated average
numbers of individuals across the timeframe from 2006 to 2013 (excluding 2007) and
divided by the average fishing effort in vessel days, as described and calculated in the
CPUE section. The values for this parameter were the same for both inside and outside
the EEZ. The BPUE parameter was calculated for the following months: January,
February, March, April, September, October, November, and December. The BPUE
equation is shown below:
𝐵𝑃𝑈𝐸!"#$%#!  (!".) =   

𝐵𝑦𝑐𝑎𝑡𝑐ℎ!".,!"#$!   (𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠)
𝐸𝑓𝑓𝑜𝑟𝑡!".,!"#$!   (𝑣𝑒𝑠𝑠𝑒𝑙  𝑑𝑎𝑦𝑠)

Table 4 depicts all four longline monthly average parameters, units, and the timeframe
over which each parameter was averaged.
Table 4. Longline monthly average parameters.

Parameter
Catch per Unit Effort (CPUE)
Cost of fishing/effort

Units
Metric tons/vessel day
2013 dollars/vessel day

Revenue/catch
Bycatch per Unit Effort (BPUE)
§
Loggerhead sea turtle
§
Leatherback sea turtle
§
Sperm whale
§
Humpback whale

2013 dollars/vessel day
Individuals/vessel day

Timeframe
2006-2013
2009-2014 (inside)
2006-2013 (outside)
2006-2013
2001-2013

Table 5 depicts the annual average swordfish CPUE and BPUE for loggerhead and
leatherback turtles and sperm and humpback whales for drift gillnet, longline, and
harpoon, including units.
Table 5. Annual average swordfish CPUE, loggerhead BPUE, leatherback BPUE, sperm whale BPUE, and
humpback whale BPUE values for drift gillnet, longline, and harpoon.

Parameter

Drift gillnet

Longline

Harpoon

Swordfish CPUE (mt/vessel day)
Loggerhead Turtle BPUE (individuals/vessel
day)
Leatherback Turtle BPUE (individuals/vessel
day)
Sperm Whale BPUE (individuals/vessel day)
Humpback Whale BPUE (individuals/vessel day)

0.17748
0.00269

0.65361
0.02107

0.11361
0

0.00260

0.00704

0

0.00047
0.00004

0
0.00037

0
0
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Model Framework
This section explains the methods for the model framework.
As motivation for our analysis and model framework, we first conducted a cost-benefit
analysis (CBA) that explored the tradeoffs between 3 management scenarios of different
fleet compositions in order to determine which scenario resulted in the greatest fleetwide
profits, as indicated by a larger benefit-cost (B/C) ratio and/or net present value (NPV)
(Appendix L for complete CBA description). The 3 scenarios were: (1) a fleet comprised
of all drift gillnet vessels (100% drift gillnet), (2) a fleet comprised of all longline vessels
(100% longline), and (3) a fleet composed of both drift gillnet and longline vessels (50%
drift gillnet and 50% longline). Our CBA informed our model framework, particularly with
respect to the management scenarios that explored the reincorporation of longline or the
scenarios that were composed of a mixed fleet portfolio.
The four model input parameters – CPUE, cost of fishing/effort, revenue/catch, and
BPUE – that we calculated as monthly averages for each of the three gear types – drift
gillnet, harpoon, and longline – were entered into the model as monthly constants for
each gear type. It is important to note that longline parameters were calculated for both
inside and outside of the EEZ; therefore, longline had a second set of constant
parameters. Two spatial strata for longline – inside and outside the EEZ off of California
– were incorporated in the model in order to explore the viability of re-incorporating LL
into the California swordfish fishery.
Monthly temporal resolution of parameters were important because swordfish catch
varies throughout the year, due in part to management decisions (drift gillnet is permitted
from August 15 to January 31 during non-El Niño years), and to the highly migratory
nature of the swordfish stock (swordfish are more abundant in certain areas in during
certain times of the year). A model that incorporates monthly temporal resolution will
more precisely capture the variability of catch and bycatch in the California swordfish
fishery; thus informing higher accuracy in model outputs. It is important to note that data
for the 4 parameters were obtained at various temporal resolutions due to data
limitations and availability; therefore, certain parameters – such as drift gillnet and
harpoon cost of fishing per unit effort – were the same for each month.
Each gear type also had a constant effort proportion for each month – meaning each
gear type had a constant amount of fishing effort that the model incorporates in the total
effort calculation for each month. Effort varied significantly throughout the year; therefore,
it was important to calculate these constants at a monthly temporal resolution. For each
gear type, the effort proportion values were calculated by dividing the average number of
vessel days in that month by the total number of vessel days in that year. For drift gillnet,
we calculated the effort proportion as monthly averages across the timeframe from 2006
to 2011. For harpoon, we calculated the effort proportion as monthly averages across the
timeframe from 2006 to 2013. For longline, we calculated the effort proportion as monthly
averages across the timeframe from 2006 to 2013. We also calculated the status quo
vessel days as the total annual vessel days per gear type: 760 vessel days for drift
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gillnet, 469 vessel days for harpoon, and 247 vessel days for longline7. We ran the model
with harpoon effort constant at the status quo effort level and changed effort allocations
between drift gillnet and longline. The model explored different allocations of vessel days
among drift gillnet and longline, while maintaining harpoon effort constant at the status
quo effort level. The model considered harpoon as a recreational gear type rather than a
commercial gear type because of the relatively low swordfish catch and fleetwide profit
compared to drift gillnet and longline.
The model explored 36 different management scenarios grouped into 4 management
scenario categories: (1) status quo, (2) 100% effort for the three gear types, (3) longline
transferred to drift gillnet, and (4) drift gillnet transferred to longline with harpoon
(Appendix J). The same 36 management scenarios were repeated and calculated based
on decreasing the drift gillnet and longline effort by 25%, 50%, and 75%, and increasing
the drift gillnet and longline effort by 25%, 50%, and 75%.
To simulate a harpoon niche-market saturation scenario with a total swordfish catch of
approximately 204 mt based on the maximum historical catch since 1981, the harpoon
effort was increased from 463 vessel days in the status quo to 1,845 vessel days when
all drift gillnet and longline effort is transferred to harpoon. This harpoon effort accounted
for a 290% increase in harpoon effort from the status quo. This management scenario
represented a 25% increase in total effort from the status quo.
For each management scenario, the model calculated the effort (vessel days) per month
per gear type (and per spatial area for longline). We calculated the effort by multiplying
the constant effort proportion per month and gear type by the total number of vessel days
per gear type. The effort per month and gear type was used to calculate the model
outputs for each scenario.

Uncertainty Analysis
Swordfish catch and bycatch rates (leatherback and loggerhead sea turtle, and
humpback and sperm whale) varied between months and across years as a result of
changes in environmental conditions or other dynamic and complex behaviors. A
sensitivity analysis was therefore incorporated into our model to account for uncertainty
in the swordfish CPUE and the four BPUE parameters, which were calculated as monthly
averages for both drift gillnet and longline gear types.
Uncertainty was incorporated into the four BPUE parameters by modeling a two-step
random process that first determined whether a bycatch event occurred, and then
selected the number of individuals caught if a bycatch event occurred. The occurrence of
a bycatch event was assumed to follow a Bernoulli process with the probability of
occurrence equal to the monthly probability that bycatch occurred. This was calculated
for both drift gillnet and longline by dividing the total number of months in which a
bycatch event occurred by the total number of active fishing months for that gear type
across the entire time frame (2001-2011 for drift gillnet and 2006-2013 for longline). The
distribution of the number of individuals caught conditional upon a bycatch event
occurring was taken to be lognormal, with the mean and variance determined by the
historical number of individuals caught in months during which bycatch was observed.
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The status quo longline vessel days were calculated from the annual average vessel days of Hawaii
longline vessels that land swordfish to California ports.

35

The number of individuals caught was converted to a BPUE by dividing by the average
number of vessel days for the gear type in that month.
Uncertainty was also incorporated into the swordfish CPUE parameter for each active
fishing month. A monthly CPUE value was drawn from a uniform distribution spanning a
standard deviation both below and above the mean CPUE for the given month and gear
type across the entire time frame.
A macro was developed to draw 500 random values for the swordfish CPUE parameter
and the four BPUE parameters for each gear. The macro then calculated swordfish
catch, fleetwide profits, and the total number of individuals caught for each bycatch
species for each of the 500 runs. The average swordfish catch, profit and the average
number of bycatch species were calculated across the 500 runs.

Model Outputs
The model has three outputs: total swordfish catch, total fleetwide profit, and total
bycatch in individuals (for loggerhead sea turtles, leatherback sea turtles, sperm whales,
and humpback whales) for each management scenario. We calculated the outputs at a
monthly temporal resolution (and inside and outside the EEZ for longline), similar to the
input parameters calculations. However, we focused our analysis on the annual values of
the model outputs.
For each scenario, the total annual swordfish catch was calculated using the following
equation:
𝐶𝑎𝑡𝑐ℎ
𝐸𝑓𝑓𝑜𝑟𝑡
𝑨𝒏𝒏𝒖𝒂𝒍  𝑪𝒂𝒕𝒄𝒉 =   
  ×  
𝐸𝑓𝑓𝑜𝑟𝑡
𝑀𝑜𝑛𝑡ℎ
!"#$!!

For each scenario, the total annual profit was calculated using the following equation:
𝑨𝒏𝒏𝒖𝒂𝒍  𝑷𝒓𝒐𝒇𝒊𝒕 =   
!"#$!!

𝐶𝑎𝑡𝑐ℎ
𝑅𝑒𝑣𝑒𝑛𝑢𝑒
𝐸𝑓𝑓𝑜𝑟𝑡
𝐶𝑜𝑠𝑡  𝑜𝑓  𝐹𝑖𝑠ℎ𝑖𝑛𝑔
  ×  
−
  ×  
𝑀𝑜𝑛𝑡ℎ
𝐶𝑎𝑡𝑐ℎ
𝑀𝑜𝑛𝑡ℎ
𝐸𝑓𝑓𝑜𝑟𝑡

Because revenue/catch was calculated based only on the amount of swordfish caught (in
metric tons), it was important to incorporate the additional revenue from other market
species caught by both drift gillnet and longline8. For drift gillnet, we incorporated
revenue from the following other market species: “Common thresher shark”, “non-highly
migratory species (HMS) FMP sharks”, “Shortfin mako shark”, and “tunas”. We used the
PacFIN data (Stohs 2015b) to calculate the average annual revenue for these market
species over the timeframe from 2006 to 2013, which was 193,130 U.S. dollars. For
longline, we incorporated revenue from the following groups of species: “tuna”, “other
HMS species”, and “other species.” We used the Hawaii shallow-set longline revenue
data (Pan 2015) to calculate the average annual revenue over the timeframe from 2006
to 2013, which was 37,378 dollars.

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8

Data used for harpoon fishers was for targeting swordfish only; therefore additional revenue for other
market species is not applicable for harpoon.
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The revenue from the other market species for drift gillnet and longline were added to the
profit output for each of the scenarios, incorporating the different percentages of effort
with the revenue. For example, when 25% of drift gillnet was transferred to longline, then:
𝑇𝑜𝑡𝑎𝑙  𝑝𝑟𝑜𝑓𝑖𝑡  (𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔  𝑜𝑡ℎ𝑒𝑟  𝑚𝑎𝑟𝑘𝑒𝑡  𝑠𝑝𝑒𝑐𝑖𝑒𝑠)
= 𝑃𝑟𝑜𝑓𝑖𝑡  𝑜𝑢𝑡𝑝𝑢𝑡 + $193,130  ×  .25 + $37,378
For each scenario, the total annual bycatch was calculated using the following equation:
𝑨𝒏𝒏𝒖𝒂𝒍  𝑩𝒚𝒄𝒂𝒕𝒄𝒉 =   
!"!"!!

𝐵𝑦𝑐𝑎𝑡𝑐ℎ
𝐸𝑓𝑓𝑜𝑟𝑡
  ×  
𝐸𝑓𝑓𝑜𝑟𝑡
𝑀𝑜𝑛𝑡ℎ

The annual bycatch was calculated for each of the four bycatch species of concern. All
calculations used the following units: swordfish catch (metric tons); effort (vessel days);
revenue (2013 dollars); cost of fishing (2013 dollars); profit (2013 dollars); and bycatch
(number of individuals).

Model Assumptions
Our model had the following assumptions:
• Assumed 20% observer coverage for drift gillnet was characteristic of the entire drift
gillnet fleet’s BPUE. (See Data Caveats for methods determining if and how the 20%
observer coverage for drift gillnet was assumed to be characteristic of the entire drift
gillnet fleet).
o Harpoon was assumed to have no bycatch. It is important to note that all
longline data has 100% observer coverage. Therefore, it was important to
determine if the 20% observer coverage for drift gillnet was characteristic of
the entire drift gillnet fleet’s BPUE in order normalize the bycatch calculations
across gear types.
• The Hawaii longline landings to California ports represented the potential California
longline fleet outside the EEZ.9
o The CPUE, revenue/catch, and BPUE parameters for inside and outside of
the EEZ were the same.
o The cost of fishing/effort parameter for inside and outside of the EEZ was
different because of the difference in fuel costs, as fishing outside of the EEZ
requires more fuel compared to fishing inside the EEZ.
• Bycatch species were considered to be any non-market, protected species that was
incidentally caught.
o For our analysis, the bycatch species included: leatherback and loggerhead
sea turtles, and humpback and sperm whales.
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
9

Because there was not sufficient data for longline fishing outside of the EEZ off the coast of California,
Hawaii longline data was used in this analysis. Using Hawaii longline landings to California ports, rather
than to Hawaii ports was more representative of a potential California longline fleet due to	
  differences	
  in	
  
oceanographic conditions. The Hawaii longline fleet that landed swordfish to California ports fish
immediately outside the EEZ off California, closer to California Current waters. Swordfish caught inside
the EEZ off Hawaii and landed to Hawaii ports occur in the North Equatorial Current (MarineBio 2015).
As oceanographic conditions may influence swordfish behavior and bycatch migration patterns (Block
2011), we assumed Hawaii longline data for swordfish landed to California ports was more
representative of a potential California longline fleet that lands swordfish, as well as the bycatch
interactions that are associated with this fishing fleet.	
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•
•
•
•

•
•
•

The fishing season for each gear type was solely based on when there were data
present for each month and averaged over the specified timeframe.
Data received as a subset or sample of the entire fleet were assumed to be
representative of the entire fleet.
Bycatch hard caps were analyzed over a one year timeframe.
To compare effort across the three gear types, vessel days were used for the unit of
effort; therefore, we assumed that one harpoon vessel day is equivalent to one drift
gillnet vessel day, which is equivalent to one longline vessel day.
o One longline set and one drift gillnet set occurred overnight and for about the
same number of hours.
o The average number of longline hooks per set was incorporated in order to
normalize a longline set or vessel day.
o Vessel days are the days actively targeting swordfish; therefore travel days
are not included.
o Vessel days for harpoon included days where searching occurred but no fish
were sighted.
The Pacific swordfish fishery is a healthy stock.
The model assumed a multiple gear bycatch cap in that there were the same hard
caps for the entire swordfish fleet even with the addition of longline gear type.
Bycatch hard caps were based on takes or interactions, not mortality or serious
injury.

Data Caveats
The following caveats regarding data used in our analysis were:
Determining if 20% drift gillnet observer coverage was representative of the entire
drift gillnet fleet
Both logbook data and the observer record were required to calculate the drift gillnet
parameters in the model. This was because the logbook data for drift gillnet did not
include catch information for protected species (because interactions with non-market
species are rarely reported in logbooks). The observer record was needed to calculate
the BPUE parameter for drift gillnet. Because the observer record had a range of 12-20%
observer coverage over the time period being considered in this analysis, we needed to
determine if the 12-20% observer coverage was representative of the entire fleet and if
not, a method to calculate a reasonable average BPUE from the observer record. It is
important to note that by performing an uncertainty analysis, we tested the sensitivity of
this calculation with regards to the BPUE parameter.
To determine if the observer record was representative of the entire drift gillnet fleet, we
compared every month for every year from 2006 to 2011 (the years used for the drift
gillnet calculations) in the drift gillnet logbook data with the drift gillnet observer record.
Ultimately, we wanted to determine if an observer was present for every month in every
year considered in this analysis because if so, it would not be necessary to calculate a
reasonable average BPUE in order to fill in any discrepancies between the logbook data
and the observer record.
By comparing the drift gillnet logbook with the observer record, we found that there were
months in which no observers were present but when swordfish were caught. Table 6
highlights these months.
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Table 6. Months in which there was no record of any event for bycatch species (green), months in which
observers were present, and months in which observers were present but swordfish were caught (grey).

Year
2006
2007
2008
2009
2010
2011

Months
1,6,7,8,9,10,11,12
1,3,6,7,8,9,10,11,12
1,2,4,5,8,9,10,11,12
1,2,3,8,9,10,11,12
1,3,6,8,9,10,11,12
1,8,9,10,11,12

In Table 6, the months in green represent no record of any event for bycatch species
during that month; these were filled in as 0 for the BPUE. The months that are not
highlighted represent months when observers were present as indicated in the observer
record. The months in grey, which are only for the month of August, represent the
months when no observers were present but when swordfish were landed. In order to fill
in data for these 3 August months, we calculated an average BPUE for each of the
bycatch species based on a three month range (averaging the BPUE from July through
September and using this value for the August BPUE). We performed this calculation for
the 3 August months, rather than extrapolating the BPUE to represent 100% observer
coverage as we determined this to be a more reasonable method for the timeframe of
our analysis. Furthermore, we tested the sensitivity of the BPUE parameter in our model
by performing an uncertainty analysis.
Using the logbook database instead of the landings database for drift gillnet and
harpoon catch and effort data to calculate CPUE and BPUE parameters
In Hawaii, landings data referred to everything brought onto the vessel including market
species, turtles, other protected species, etc. In California, landings data referred only
market species that were brought and sold at port. Drift gillnet and harpoon logbook data
were self-reported data and there was no modification factor to account for the
percentage of unreported fish caught. Therefore, accuracy of these data was uncertain,
and we took the data at face value. The logbook data for drift gillnet was used in this
analysis instead of the landings data because the landings data did not have any effort
associated with the total swordfish catch, and our analysis required data where total
effort can be related to total swordfish caught. To be consistent with total catch
associated with the total effort used to actually catch swordfish, we had to use logbook
data as it would be inaccurate to compute the swordfish catch from the landings data and
to compute the effort from the logbook data.
Comparing drift gillnet and harpoon logbook data with longline landings data
There is an implicit difference in accuracy between the California drift gillnet and harpoon
logbook data and the Hawaii longline landings data because the former was self-reported
and the latter had 100% observer coverage. In order to account for the known
differences between the drift gillnet and harpoon logbook data and the Hawaii longline
landings data, we included within the analysis only the swordfish that were kept and
actually brought to port (landed). Therefore, in the Hawaii longline landings data, only the
swordfish coded as “kept” were included in this analysis. No adjustments were needed
for the drift gillnet and harpoon logbook data because only swordfish that were brought to
port were included in this data. The Hawaii longline landings data included all catch and
bycatch information within the same database (unlike drift gillnet) and the fishery had
100% observer coverage; therefore no calculations were performed in regards to the
longline bycatch.
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Harpoon Caveats
The California harpoon swordfish fishery was considered a recreational gear type in the
model because of the relatively low swordfish catch and fleetwide profit compared to drift
gillnet and longline. Because of data limitations, the harpoon fishery in the model had the
following caveats:
1. Discrepancy in profit: The profit model outputs differed from the HMS SAFE
report summaries for the California harpoon fishery. The current analysis
calculated a positive profit for the harpoon fishery from the time period 2006 –
2013, while the HMS SAFE reports found a negative profit. The discrepancy in
profits could be explained by any one of the following:
A. The current study calculated profits based on catch rates and average
swordfish weights reported in trip logs from 2006 – 2013 and a price per
pound of $7.09 averaged over the 2001 – 2012 period. As a result, this may
have had an upward bias in the profit calculation due to matching costs from
2008 – 2010 to revenues representative of a longer time period. The HMS
SAFE report was based on the costs and revenues reported in the survey,
which may have been downwardly biased because of the poor swordfish
fishing conditions in most recent years.
B. The HMS SAFE report incorporated both fixed and variable costs to
estimate annual profits per vessel while the model included only variable
costs to estimate annual profits per vessel.
C. Overall, the differences in profit between the model output and the HMS
SAFE reports were due to different types of data representative of different
time periods.
2. Matching of costs to revenues: The revenue used in the analysis was averaged
over a longer time period than the cost data because there were no cost data for
the entire period.
3. Linearity assumption: Assuming linearity in profits may only be reasonable when
the increase in effort or number of harpoon vessels is small. With a significantly
large increase in harpoon effort compared to the status quo, there was a
diminishing return to effort in profits because of the nonlinear change in revenues
and costs on the margin.
4. Revealed preference: The recent harpoon effort is representative of harpoon
fisher’s choice for participating in this fishery because the fishery is an open
access fishery. Thus, any significant increase in harpoon fishing effort is
questionable. For example, after the California longline fishery shut down in
2004, there was no increase in harpoon effort and with the decrease in drift
gillnet effort over the past couple of decades, harpoon effort did not significantly
change.
5. Economic profit considerations: In our harpoon-saturation scenario, we did not
consider the economic costs of harpoon fishery participation if drift gillnet was not
an allowable gear type and if targeting swordfish was limited to harpoon only. If
other fishing or non-fishing employment opportunities resulted in higher profits for
the drift gillnet fishers, then it would not be feasible to induce over 100 fishers to
participate in the harpoon-only fishery, as modeled in the harpoon-saturation
scenario.
6. Scalable profits assumption: The model assumed that the profits were infinitely
scalable which may be incorrect at significantly higher levels of harpoon effort
compared to the status quo.
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RESULTS
We conducted a cost-benefit analysis (CBA) to inform our model that explored the
tradeoffs between 3 management scenarios of different fleet compositions in order to
determine which scenario resulted in the greatest fleetwide profits, as indicated by a
larger benefit-cost (B/C) ratio and/or net present value (NPV). The 3 scenarios were: (1)
a fleet comprised of all drift gillnet vessels (100% drift gillnet), (2) a fleet comprised of all
longline vessels (100% longline), and (3) a fleet composed of both drift gillnet and
longline vessels (50% drift gillnet and 50% longline). Overall, our analysis demonstrated
that both drift gillnet and longline are profitable under bycatch hard caps. Drift gillnet
profits would likely decline in the future due to the projected decline in catch revenue,
while longline profits would increase with projected revenue growth based on current and
past fishing levels (See Appendix L for further details).
Within our model, we first analyzed an ideal scenario to increase domestic California
swordfish supply and decrease reliance on foreign swordfish imports. Because previous
studies showed a quantifiable market transfer effect of swordfish catch and bycatch
when the Hawaii longline fishery closed from 2001 – 2004, we are assuming that an
increase in domestic swordfish production will result in a decrease in imported swordfish
by the same amount, assuming a constant demand for swordfish. We first analyzed
whether swordfish catch, bycatch interactions, and profit varied temporally and then we
modeled a range of management scenarios that resulted in different swordfish catch,
profit, and bycatch for the four following species: leatherback and loggerhead sea turtles
and sperm and humpback whales. These management scenarios, under different
bycatch constraints, helped to answer the overarching question for how different
combinations of effort and gear types increased swordfish catch and profit. The specific
research questions in order of relevance were as follows:

1. Intra-annual variation in swordfish catch and bycatch interactions
among gear types
A. Does swordfish catch vary within the year among gear types?
We wanted to understand the seasonal variation of the gear types to explore the
possibility of having a swordfish fishery that operates year-round because consumers
demand swordfish throughout the year. The analysis did not change the fishing seasons
or the times of the year when fishermen fished using the three gear types based on the
assumption that fishermen fish during times of the year when the swordfish are most
abundant, and thus when the fishery is most profitable, under the constraints of the time
and area closures of the fishery. However, the following results showed changes in
magnitude of how much swordfish were caught for drift gillnet, longline, and harpoon
each month (Figure 7). Drift gillnet had the highest swordfish catch between the months
September to January, while harpoon caught the most swordfish in the summer months
(July, August, and September), and longline caught the most swordfish over a longer
monthly range compared to the other two gear types from October to March. The
longline data used were from the Hawaii longline fleet for swordfish landings specifically
to California ports.
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Figure 7. Swordfish catch varies within the year for drift gillnet, harpoon, and longline.

B. Do bycatch interactions vary within the year among gear types?
Historical bycatch for drift gillnet summed over the time frame from 2001 – 2013 varied
slightly within the year with the only observed bycatch interactions occurring from August
through December (Table 7). Our analysis considered the following four bycatch species
of concern: humpback whale, sperm whale, leatherback sea turtle, and loggerhead sea
turtle. Our analysis focused on these four species because they are federally listed as
endangered under the ESA, and are known to be impacted by fisheries. These four
species were the only endangered species that had recorded interactions with drift gillnet
or longline fleets during the time period of our analysis. During that period, four observed
turtle interactions or takes (2 loggerhead turtles and 2 leatherback turtles) and 3 whale
interactions occurred (1 humpback whale and 2 sperm whales) with the drift gillnet gear
type over the 13-year time period. Drift gillnet had an average of 18% +/- standard
deviation of 3.5% observer coverage for bycatch over this time period.
Historical bycatch for longline summed over the time frame from 2006 – 2013 varied
significantly within the year with observed bycatch interactions occurring from October
through April, with the majority of the interactions (not necessarily mortalities) occurring
from October to December (Table 8). The number of bycatch interactions appeared
greater for longline than drift gillnet, likely because longline had 100% observer
coverage. In total, 24 turtles (7 loggerhead and 17 leatherback turtles) and 1 humpback
whale interactions occurred over the 8-year time period. The condition of the sea turtles
and whale after interacting with the gear type is unknown.
Harpoon was assumed to have no bycatch interactions.

42

Table 7. Historical bycatch for drift gillnet from 2001 – 2013 with ~20% observer coverage.

Table 8. Historical bycatch for longline from 2006 – 2013 with 100% observer coverage.

2. Does profit vary temporally and spatially by gear type?
A. Does profit vary within the year?
Profit varied within the year for all three gear types analyzed (Figure 8). Most of the profit
generated by drift gillnet fishermen occurred from October through January, whereas
harpoon was most profitable from June to November, and longline was most profitable
from December through April. Drift gillnet showed a negative profit in August, while
longline had a profit loss in October and November. The most profitable fishing months
generally corresponded to the months with the highest swordfish catch because profit
was a function of total catch (Figure 9). Discrepancies between profit and swordfish
catch were apparent because profit included revenue from swordfish and other market
fish species. The price of swordfish does not decrease with an increase in swordfish
supply because the model assumes a constant price per pound of swordfish sold.
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Figure 8. Profit varies within the year for drift gillnet, harpoon, and longline.
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Figure 9. Profit and swordfish catch are positively correlated. Profit includes revenue generated from
both swordfish and other market species catch. 	
  

B. Does profit vary spatially for longline?
The longline fishery inside of the EEZ had a higher profit than the longline fishery outside
of the EEZ (Figure 10). This was likely because the longline fishery inside of the EEZ had
lower fuel costs compared to fishing outside of the EEZ as the fishermen had to travel a
shorter distance. The only difference in the data parameters used for the longline gear
type was the cost of fishing/effort parameter. The CPUE, BPUE, and the revenue/catch
parameters were the same for fishing inside and outside of the EEZ.
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Month
Figure 10. Profit varies spatially for longline fishing inside and outside of the EEZ.

3. How do different bycatch hard caps impact swordfish catch and
fleetwide profit?
One major output from the model was 252 management scenarios composed of drift
gillnet and longline with varying levels of effort and harpoon with a constant level of effort
based on the average harpoon effort from 2006 - 2013. All possible management
scenarios representing all four of the bycatch species as a function of profit is
represented in Figure 11. The number of humpback and sperm whale interactions was
significantly lower than loggerhead and leatherback turtle interactions. Thus, the main
driver of the bycatch problem within the California swordfish fishery consisting of drift
gillnet, harpoon, and/or longline was due to turtle interactions, not whale interactions. A
management scenario with more longline effort than drift gillnet effort had a higher sea
turtle bycatch rate than a management scenario with more drift gillnet effort because the
turtle interaction rate is higher with longline. Loggerhead turtle interactions were
generally greater than leatherback turtle interactions.
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Figure 11. All possible management scenarios by bycatch species (individual interactions) as a function of
profit (n = 252 scenarios).

	
  
The Pacific Fishery Management Council is considering setting hard caps for loggerhead
and leatherback turtles and humpback and sperm whales (along with other species)
based on the Incidental Take Statement (ITS) and the Biological Opinion 2013 (BiOp)
(Table 11). The Council preferred bycatch hard cap levels are as follows: loggerhead sea
turtle: 3; leatherback sea turtle: 3; sperm whale: 2; humpback whale: 2. Our analysis
considered how fleetwide profit and swordfish catch varied with different bycatch
constraints. Drift gillnet and longline have relatively low sea turtle and whale bycatch
rates compared to other swordfish fisheries worldwide; however, among the bycatch
interactions with drift gillnet and longline gear types, leatherback turtles have a relatively
higher bycatch rate than loggerhead turtles and sperm and humpback whales. As a
result of the relatively higher bycatch rate, the leatherback sea turtles hard cap of 3
individuals was reached before any of the other bycatch hard caps; thus, the number of
leatherback turtles determined when the fishery shut down, and consequently the
maximum fleetwide profit was attained in the model. Our analysis evaluated how
fleetwide profit and swordfish catch changed by increasing and decreasing the
leatherback hard cap by one individual.
Because the leatherback turtle hard cap was the limiting factor and the hard caps of
loggerhead turtles and humpback and sperm whales were not exceeded, the remainder
of the results only display the total number of leatherback interactions. All of the dots
shown in Figure 12 are the total number of management scenarios that have a higher
fleetwide profit than status quo and that do not exceed the hard cap of 4 leatherback
turtles. With a leatherback hard cap of 4 individuals (dashed gray line), the number of
potential management scenarios was reduced from 252 possible scenarios under no
bycatch hard cap to 92 scenarios (Figure 12). The number of potential management
scenarios is further reduced to 74 scenarios, and then 36 scenarios when the
leatherback hard cap is decreased to 3 individuals (solid black line) and then to 2
individuals (dotted blue line), respectively.
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Figure 12. Management scenarios under the conservation constraint of a leatherback hard cap of 2, 3,
and 4 individuals and the economic constraint of a fleetwide profit greater than the status quo.
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By increasing the leatherback turtle bycatch constraint from 2 to 3 individuals, swordfish
catch increased by 64 mt. By increasing the constraint from 3 to 4 individuals, swordfish
catch increased by 35 mt (Figure 13). The fleetwide profits increased by $260,000 and
$190,000 when increasing the leatherback bycatch constraint from 2 to 3 and then 3 to 4
individuals, respectively (Figure 13).
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Figure 13. Quantified increases in swordfish catch (mt) and fleetwide profit (millions of 2013 dollars) for
three different leatherback bycatch constraints: 2, 3, and 4 leatherback turtle individuals.
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5

4. Which management scenarios increase the total swordfish catch and
the total fleetwide profit under the bycatch hard cap?
Six of the most interesting management scenarios we further explored that did not
exceed the Council-preferred hard cap of 3 leatherback turtles include: 1) status quo with
constant drift gillnet and harpoon effort, 2) top profit and catch, 3) reincorporating longline
with constant harpoon and drift gillnet effort, 4) increase harpoon effort to saturate the
harpoon-caught swordfish niche market, 5) removal of drift gillnet permits while
reincorporating longline and maintaining constant harpoon effort, and 6) activating drift
gillnet latent permits (Table 9). The total fleetwide profit and the total bycatch interactions
(which sum the interactions of the 4 bycatch species) varied with each of these six
management scenarios (Figure 14).
Table 9. Six Gear Portfolio Recommendations to the Pacific Fishery Management Council10 .
Scenario
Descriptions

Profit (in
millions)

Total
Total
Fleet
Bycatch Swordfish
Interactions Catch
(mt)

Drift
Longline Longline # of
# of
# of
Harpoon
# of
Gillnet
Inside Outside Drift
Longline Longline
Catch
Harpoon
Catch
Catch
Catch Gillnet
Vessels Vessels
(mt)
Vessels
(mt)
(mt)
(mt) Vessels
Inside Outside

Status Quo
(simulated from
2006-2011)

$1.48

1.4

222

169

52

0

0

35

24

0

0

Top profit and
catch under
hard cap

$2.64

4.8

503

369

52

82

0

76

24

3

0

Reincorporating
longline with
constant
harpoon and
drift gillnet

$2.22

5.1

410

169

52

141

47

35

24

5

2

Increase
harpoon to
saturate market

$7.09

0

403

0

400

0

0

0

187

0

0

Removal of
drift gillnet
vessels with
reintroduced
longline

$1.50

3.8

244

0

52

108

84

0

24

4

3

Drift gillnet
latent permits
filled

$1.66

1.8

265

383

52

0

0

79

24

0

0
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  Within	
  our	
  analysis,	
  the	
  average	
  annual	
  vessel	
  days	
  per	
  vessel	
  for	
  drift	
  gillnet	
  was	
  21.75	
  vessel	
  
days;	
  for	
  harpoon	
  was	
  19.50	
  vessel	
  days,	
  and	
  for	
  longline	
  was	
  42.13	
  vessel	
  days.	
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A visual representation of these six management scenarios is displayed in Figure 14,
followed by individual descriptions of each scenario. Reincorporating longline with
constant drift gillnet and harpoon effort has the greatest total number bycatch
interactions, while harpoon had the least with zero bycatch interactions. The top profit
and swordfish catch management scenario has the highest total fleetwide swordfish
catch, while harpoon has the lowest. The management scenario that activates all of the
drift gillnet latent permits represents a scenario that a has a higher total fleetwide
swordfish catch compared to harpoon-only fishery, while a lower total bycatch interaction
than a fishery reincorporating longline.

	
  
Figure 14. Six management scenarios with different gear portfolios result in different swordfish catch.

Top profit and swordfish catch under the bycatch hard cap
Compared to the status quo, the management scenario with the highest fleetwide profit
and swordfish catch under the leatherback turtle hard cap of 3 individuals included the
reintroduction of longline and increasing the drift gillnet effort by more than double
(Figure 15). The total bycatch interactions more than doubled compared to the status
quo, however.
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Figure 15. Comparison of the number of vessels, fleetwide profit, and swordfish catch for the
management scenario with the highest fleetwide profit and swordfish catch and the status quo scenario
under the leatherback hard cap of 3 individuals.

	
  
Reincorporating longline with constant harpoon and drift gillnet effort
under the bycatch hard cap

Total Bycatch Interactions

Under the leatherback turtle hard cap of 3 individuals, reincorporating longline as an
allowable gear type while maintaining a constant drift gillnet and harpoon effort increased
the fleetwide profit compared to the status quo, which only had drift gillnet and harpoon
(Figure 16). The total bycatch interactions more than doubled compared to the status
quo, however.
Status Quo
Drift Gillnet: 35 vessels
Harpoon: 24 vessels
Longline: 0 vessels
Profit: $1.48 million
Catch: 222 mt
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Reincorporating Longline
Drift Gillnet: + 0 vessels
Harpoon: + 0 vessels
Longline: 7 vessels
Profit by $740,000
Catch by 188 mt
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Figure 16. Comparison of the number of vessels, fleetwide profit, and swordfish catch for the management
scenario that reincorporates longline keeping drift gillnet and harpoon effort constant and the status quo
scenario under the leatherback hard cap of 3 individuals.
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Increase harpoon to saturate the market
To explore the saturation of the harpoon-caught swordfish market, this management
scenario modeled the maximum catch by the harpoon fleet since 1981, which was 204
mt (Figure 17). The total bycatch interactions decreased to zero because harpoon was
assumed to have no observed bycatch interactions. The total swordfish catch decreased
slightly compared to the status quo. This management scenario is important because
harpoon-caught swordfish is a niche market, meaning a higher price is demanded for the
luxury good because it is fresh and of higher quality compared to drift gillnet and
longline-caught swordfish.
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Figure 17. Comparison of the number of vessels, fleetwide profit, and swordfish catch for the management
scenario that would saturate the harpoon-niche market and the status quo scenario under the leatherback hard
cap of 3 individuals.
	
  

Removal of drift gillnet permits with reincorporated longline under the
bycatch hard cap
Because the PFMC requested NMFS and CDFW to evaluate methods for reducing drift
gillnet capacity, we included a management scenario that modeled the transfer of effort
from the 16 active drift gillnet permits to the longline gear type (Figure 18). The total
bycatch interactions roughly doubled and the total fleetwide swordfish catch increased
slightly compared to the status quo.	
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Figure 18. Comparison of the number of vessels, fleetwide profit, and swordfish catch for the
management scenario that would buy out drift gillnet vessels and the status quo scenario under the
leatherback hard cap of 3 individuals.

	
  
Filling of drift gillnet latent permits under the Bycatch Hard Cap

Total Bycatch Interactions

In our analysis we assumed there were 44 drift gillnet latent permits within the California
commercial swordfish fishery, based on 35 active permits as the status quo averaged
from 2006 to 2013. In this management scenario, we modeled the filling of all of these
drift gillnet latent permits. Compared to the status quo, the total bycatch interactions
doubled, however, the total swordfish catch also doubled (Figure 19).
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Figure 19. Comparison of the number of vessels, fleetwide profit, and swordfish catch for the
management scenario that would fill the latent drift gillnet permits and the status quo scenario under the
leatherback hard cap of 3 individuals.
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Uncertainty Analysis
We incorporated uncertainty into the top profit and top swordfish catch model scenario by
performing a sensitivity analysis for the CPUE parameter and four BPUE parameters
(Figure 20). The 500 random values for the CPUE parameter and the four BPUE
parameters that were calculated in our uncertainty model resulted in an average total
swordfish catch of 504 mt, an average fleetwide profit of $2.65 million, and an average
bycatch of 1.56 loggerhead sea turtles (A), 3.94 leatherback sea turtles (B), 1.57 sperm
whales (C), and 0.32 humpback whales (D) in number of individuals. The probability of
exceeding the bycatch hard caps was also calculated under uncertainty for each species
of concern. Out of 500 runs of random CPUE and BPUE parameters, the loggerhead sea
turtles remained under a hard cap of 3 individuals 82.2% of time, and the leatherback
sea turtles remained under a hard cap of 3 individuals 40.4% of the time. Sperm whales
remained under a hard cap of 2 individuals 69% of the time, and humpback whales
remained under a hard cap of 2 individuals 86.6% of the time. As expected, the
leatherback sea turtle was the limiting bycatch species that reached hard cap first. If the
leatherback sea turtle hard cap were increased from 3 to 4 individuals, the probability of
not exceeding a hard cap would increase to 52.6%.
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Figure 20. Sensitivity analysis for total fleetwide swordfish catch and bycatch interactions for loggerhead
(A) and leatherback turtles (B) and sperm (C) and humpback whales (D).

Thought experiment: displacing foreign imports by simulating an increase in
domestic catch by the California swordfish fishery
Under the assumption of the potential of a one-to-one market transfer of catch, a thought
experiment was conducted to explore the economic, catch, and bycatch consequences
of a complete displacement of imported swordfish with domestically-caught swordfish
through an increase in California fishing effort and swordfish supply (Figure 21). An
increase in the California drift gillnet, longline, and harpoon effort were simulated within
the model wherein there was an increase in total catch by 8,919 mt in order to eliminate
the amount of imported swordfish. This complete displacement of imported swordfish
would result in a total California catch of 9,141mt (with a domestic catch of 12,149 mt),
increasing the California fleetwide profit by $36 million compared to the status quo. This
would require an additional 44 drift gillnet vessels to fill the latent permits, an increase in
harpoon vessels by 71 to saturate the harpoon-caught swordfish niche market, and an
increase in 267 longline vessels. This experimental scenario resulted in a total of 164
sea turtle interactions, 5 humpback whale interactions, and 1 sperm whale interactions.
When considering global interactions and assuming a market transfer effect, this
experimental scenario resulted in a global net reduction in the number of bycatch
interactions due to eliminating imports from countries with high bycatch rates.
Considering the sea turtle bycatch rates and current amount of swordfish imported from
Ecuador, Canada, Costa Rica, Singapore (bycatch rates from Taiwan), Chile, Panama,
Brazil, and Mexico, we calculated the overall reduction of global sea turtle interactions if
imports were eliminated from these countries. Incorporating the California sea turtle
interactions within this scenario, the global net reduction in sea turtles was
8,861individuals, where loggerhead interactions are reduced by 1,921 individuals and
leatherback interactions are reduced by 522 individuals.
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Figure 21. Percentage of imported versus domestic swordfish out of the total swordfish consumed in the
U.S., including a complete displacement of imported swordfish by simulating an increase in catch by the
California commercial swordfish fishery.

DICUSSION
This section explains the relevance of the results and the implications for management.
Recommendations are provided regarding future management and policy options to
improve the economic and conservation performance of the California swordfish fishery.
We evaluated 252 management scenarios in the California commercial swordfish fishery
by modeling different combinations of drift gillnet, harpoon, and longline effort both inside
and outside of the U.S. EEZ. The results of our model indicated that some management
scenarios for the California commercial swordfish fishery will increase both catch and
profit, while not surpassing the Council preferred proposed bycatch hard caps for
protected species. Of these 252 management scenarios six main management regimes,
including status quo, are most relevant for the PFMC and NMFS as they face broad
decisions regarding the management of the California commercial swordfish fishery.
Although only six main management regimes are presented here, the model evaluated a
suite of intermediary scenarios and incremental changes in effort between the various
scenarios that the PFMC may use to inform policy decisions.
Top profit and swordfish catch: The top fleetwide profit and top swordfish catch
management scenario demonstrates that a fishery with a gear portfolio composed of drift
gillnet, longline, and harpoon resulted in the maximum profit and swordfish catch, subject
to a bycatch hard cap of 3 leatherback sea turtles. Regardless of whether a hard cap is
implemented, a mixed-gear fleet may result in the highest fleetwide profit and catch in
the fishery. An additional advantage to a mixed-gear fleet is the potential to supply
domestically caught, California swordfish more consistently throughout the year. The
highest drift gillnet swordfish catch occurs during the months of September to January;
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the highest harpoon swordfish catch occurs during July, August, and September; and the
highest longline swordfish catch occurs over a longer monthly range during the months
of October to March. Thus, the variation in swordfish supply from the different gear types
could contribute toward a decreased reliance on foreign swordfish imports from countries
with less stringent bycatch regulations.
Reincorporating longline: The management scenario composed of reincorporating
longline within the fishery with constant drift gillnet and harpoon effort demonstrates that
adding longline vessels to the California swordfish fishery may increase fleetwide profits
and catch. However, it should be noted that the fixed costs associated with buying or
retrofitting a vessel suitable for longline is not incorporated in this analysis. There may be
some vessels already suitable for longline that would not have start-up costs, but would
need to consider other costs, risks, market and other factors with shifting their operations
to new fishing grounds. The use of Exempted Fishing Permits (EFPs) to allow a limited
amount of longline fishing within the EEZ should be considered to determine if this
scenario is viable from both an economic and bycatch performance perspective. It is
important to reiterate that through permitting longline as an allowable gear type in the
California swordfish fishery, the PFMC has the capability to permit a smooth supply of
domestically caught California swordfish to meet the consistently high consumer demand
for swordfish throughout the majority of months of the year. It is important to note that
there is no swordfish catch in April and May because these months are not within the
fishing season for drift gillnet and longline, and weather conditions and swordfish
behavior may not be conducive for harpoon fishers to catch swordfish. Again, this
management scenario regarding reincorporating longline is evaluated under a hard cap
of 3 leatherback sea turtles for a multi-gear fishery. Therefore, regardless of how effort is
allocated across the three gear types, the hard cap levels remain constant and apply to
all three gear types in the fishery. As exemplified in the Results section, profit scales with
the hard cap level in that higher profit is attained with a higher hard cap level.
Harpoon saturation: This management scenario demonstrates the potential to
increase the amount of swordfish landed by harpoon fishers, and to market these
harpoon-caught fish for a price premium in a niche market. If the estimated threshold of
204 mt for the harpoon-caught swordfish niche market is filled based on the historical
maximum catch since 1981, this resulted in an increase in profit due to the price
premium received; however, this resulted in a decrease in catch in the fishery compared
to the status quo. Although it is not viable to increase the harpoon fleet by over 100
vessels as detailed in the Harpoon Caveats subsection, it is important to consider the
niche market opportunity for harpoon-caught swordfish due to the price premium
received and the associated no bycatch interactions with the harpoon gear type, which is
of conservation importance.
Removal of drift gillnet permits, increase in longline effort: The Nature
Conservancy has proposed, and the PFMC is considering a drift gillnet permit buyout (M.
Stevens, personal communication, 2014). This management scenario illustrates that in
this case, the fleetwide profit and catch would increase if effort from the active drift gillnet
permits were transferred to the longline gear type. The increase in fleetwide profit and
swordfish catch is $20,000 and 22 mt, respectively, in comparison to the status quo. This
suggests that a fishery composed of just active drift gillnet vessels, or just active longline
vessels – rather than a mixed-fleet – resulted in similar profit and swordfish catch
outputs. The higher catch and profit of a fishery composed of just longline vessels in this
management scenario may be attributed to the higher CPUE of the longline gear type. It
is important to note that this scenario in the model uses 35 drift gillnet vessels as the
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status quo for active permit holders due to taking an average of active drift gillnet vessels
over the timeframe from 2006 to 2013.
Latent drift gillnet permits filled: The converse management scenario to the removal
of drift gillnet permits is if all latent, or inactive, drift gillnet permits were filled and actively
fishing (adding 44 permits to the status quo of 35 in our model). Under this scenario, the
fishery had the potential to increase both profit and swordfish catch without exceeding a
bycatch hard cap of 3 leatherback sea turtles. It is important to note that there are
currently 16 active drift gillnet vessels, and 63 latent drift gillnet permits (IATTC 2014).
However, this scenario indicates that if the latent drift gillnet permits were filled, then
there would be an increase in profit and swordfish catch in the fishery. In our model, drift
gillnet is associated with a higher resultant profit outcome due to a higher price per
pound for drift gillnet. Longline is associated with a higher resultant catch outcome due to
the higher CPUE for longline. It is important to reiterate that our analysis focused on
bycatch interactions for four bycatch species that are listed as federally endangered
under the ESA and MMPA and that had historical interactions with drift gillnet and
longline gear during the timeframe of our analysis. The drift gillnet and longline gear
types have interactions with other cetaceans and pinnipeds; however, these species
were not incorporated in our analysis.
Import displacement: Our thought experiment regarding the complete displacement of
foreign imported swordfish with domestically-caught, California swordfish demonstrated
that if a market transfer effect is assumed, increasing domestic fishing effort enough to
meet all U.S. demand can remove the nation’s reliance on foreign imports. This thought
experiment illustrated the potential of a displacement of foreign imports using current
levels of catch from other U.S. swordfish fisheries combined with an increase in
California swordfish production under the assumption that the increased catch in
California would displace an equal amount of swordfish catch by foreign fleets.
This analysis was done as a thought experiment to determine the potential global impact
of increasing California swordfish production, with the results illustrating that by
revitalizing the California swordfish fishery, there is potential for a considerable net
reduction in interactions with sensitive species. Within the context of this analysis, and
considering the U.S. demand for swordfish, and regulatory review of this fishery, the
results of this thought experiment emphasize the importance of not limiting the
considerations of impacts to marine ecosystems and sensitive species solely to
California waters.
Within this simulation, however, the effort needed in the California fishery to displace all
imported swordfish is unrealistic based off of regulations, revealed preferences of fishers,
and historical fishing levels. Due to our data limitations, our analysis could only
incorporate increases within the California fishery, however to represent a more realistic
scenario, consideration should be made regarding displacing imports with increased
effort and catch within all U.S. swordfish fisheries. 	
  
Uncertainty analysis: We use the Council proposed preferred bycatch hard cap levels
in our analysis, which are based on mortality or serious injury. However, throughout this
analysis our bycatch parameter has been based off of bycatch interactions or takes, not
mortality. Therefore, our results represent a more conservative estimate of potential
swordfish catch and profit outcomes, as well as potential bycatch interactions.
We incorporated uncertainty into our analysis to determine the sensitivity of our model
parameters. Our model evaluates management scenarios that could simultaneously
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increase swordfish catch and limit bycatch of sensitive species. Results are based on
existing data, however, physical conditions and complicated species behavior can alter
swordfish abundance of sensitive species’ catch rates, ultimately affecting the total catch
of swordfish or the number of bycatch interactions. Incorporating uncertainty in the model
based on existing CPUE and BPUE values for swordfish and bycatch species,
respectively, can predict a range of results that could help to adjust the level of effort for
the drift gillnet and longline gear types, and thus reduce the risk of exceeding the bycatch
hard caps. The top profit and swordfish catch scenario under uncertainty showed that
leatherback sea turtle has a higher probability of reaching the bycatch hard cap before
the other three species included in this analysis. This is likely due to higher interactions
with the leatherback sea turtle when the longline gear is incorporated in fisheries
management scenarios, as based on the historical data analyzed. The PFMC may
consider a certain level of uncertainty in management decisions regarding proposed
bycatch hard caps in order to adjust the level of effort for all gear types in the fleet to
provide a buffer for uncertainty and reduce the risk of reaching an undesirable number of
bycatch interactions.
Summary: Because recent assessments of the Pacific swordfish stock indicate that the
stock is healthy and the annual catch rates of 10,000 metric tons are well below the
estimated exploitable biomass of ~70,000 mt (Hinton and Maunder 2011; ISC 2014), the
Pacific swordfish stock is considered an underutilized domestic, natural resource with the
potential to be further exploited. Our analysis indicates six management regimes in
particular that are of relevance to the PFMC and which result in higher profit and
swordfish catch outcomes without surpassing the analyzed bycatch hard cap levels.
Future Management and Policy Options: There are other significant management and
policy opportunities that the PFMC and NMFS may contemplate when determining the
future of the California swordfish fishery. Management options include the incorporation
of buoy gear, utilizing electronic monitoring (as a supplement or in lieu of human
observer coverage), implementing individual transferable quotas for bycatch, using
Exempted Fishing Permits (EFPs) for longline, and opening the Pacific Leatherback
Conservation Area (PLCA) earlier in the fishing season. A policy option that NMFS may
consider implementing is the banning of swordfish imports from countries that do not
mandate the same bycatch mitigation regulation measures held in the U.S. Although
data was not available to analyze these options, we addressed each qualitatively in the
appendix (See Appendix K).
It is our hope that managers of the fishery (the PFMC and/or CDFW, NOAA) can use our
model as a decision-making tool when considering the implementation of bycatch hard
cap levels, the reincorporation of longline into the fishery, or the allocation of effort
across a mixed-gear fleet. Our model framework is flexible in that it may be altered to
address the addition of other gear types, such as deep-set buoy gear or deep-set
longline.
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CONCLUSION
	
  
The Pacific swordfish stock off the West Coast is an underutilized domestic resource. We
modeled 252 management scenarios in the California commercial swordfish fishery, and
revealed numerous options to increase the catch and profit in the fishery without
exceeding the PFMC proposed bycatch hard cap levels for 4 bycatch species –
leatherback and loggerhead sea turtle and humpback and sperm whale – that are
federally listed as endangered under the ESA. There are tradeoffs between profit and
catch, and bycatch interactions, which fisheries managers – particularly the PFMC and
NMFS – must take into account when making management decisions for the fishery. We
created a tradeoff analysis tool that can be adapted for other gear types – such as deepset buoy gear and deep-set longline – and different effort levels, while considering
bycatch interactions.
Our analysis demonstrated that reincorporating longline into the fishery could increase
domestic swordfish catch and fleetwide profits without exceeding bycatch hard cap
levels. Therefore, we recommend the PFMC consider approving EFPs for longline as a
first step to assessing viability and bycatch performance of this gear off the West Coast.
Overall, we recommend the Council consider a gear portfolio composed of a mixed-gear
fleet of drift gillnet, longline, and harpoon as this results in the highest profit and catch
outcomes and will provide a steady supply of domestically-caught, California swordfish
throughout most of the year. We found that harpoon is not a viable gear type to increase
catch on a commercial scale. The PFMC and NMFS should transition the fishery to
100% observer coverage through a combination of observers and electronic monitoring
based on capacity of vessels and given innovations that allow electronic monitoring to be
feasible on vessels. Transitioning to 100% observer coverage is of particular importance
if bycatch hard caps are implemented, and the PFMC should consider whether these
bycatch hard caps might be applied to a multi-gear fleet. If bycatch hard caps are
implemented, the PFMC should implement bycatch hard caps that are based on
scientific justification as proposed by NMFS. Attention should be paid to fishery
participation and fisher behavior and overall domestic catch when considering the
implementation of hard caps as an additional regulation.
Management decisions within the California commercial swordfish fishery have the
potential to address unintended consequences associated with foreign imported
swordfish. Assuming a market transfer effect, it is possible to reduce our reliance on
foreign imports through an increase in California swordfish production, which will
therefore decrease bycatch interactions on a global scale. The PFMC should put special
emphasis on creating opportunities for local success in order to decrease reliance on
imports. Through our analysis, we conducted a thought experiment that illustrated that if
all imported swordfish were replaced with domestic swordfish, there is the potential to
reduce global sea turtle interactions by about 9,000 individuals. Further management
and policy options for the PFMC to consider include the incorporation of buoy gear as an
allowable gear type, opening the PLCA earlier in the season and implementing a ban on
swordfish imports from countries that do not mandate the same bycatch mitigation
regulations as the U.S. Effective management of the California swordfish fishery will
benefit the coastal economy through supporting the livelihoods of the California
swordfish fishermen, as well as benefit marine conservation through protecting sensitive
species on a global scale.
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APPENDIX
A. Market Prices
Market prices for swordfish fluctuate significantly based on the supply and demand, gear
type used, whether it is fresh or frozen, and between local and imported swordfish in a
given year. Imported swordfish, depending on where it is imported from and when,
generally sells for less than domestically caught swordfish (NOAA 2014b). From 2009
through 2013, swordfish fillets and steaks were priced on average at $6.58 per pound for
swordfish landed in the U.S. compared to the $4.36 per pound for imported swordfish
(Table 1).
Table 1. The price per pound of swordfish caught domestically compared to imported swordfish
from 2009 through 2013. Data Sources: U.S. 2009-2010: NMFS 2011; U.S. 2011: NMFS 2012; U.S.
2012-2013: NMFS 2013; Import data: NMFS 2014c.

Year

U.S. average
Fillets and Steaks

Imported Fillets
and Steaks

2009

$5.82

$3.86

2010

$6.27

$4.29

2011

$6.64

$4.76

2012

$7.04

$4.87

2013

$7.15

$4.01

Within domestic swordfish fisheries, there is a large range of prices at which the fish is
sold depending on the fishery and gear type. Between the gear types historically used in
California (drift gillnet (DGN), shallow-set longline (SS LL), and harpoon (HPN)), Hawaii
(SS LL and deep-set longline (DS LL)), and on the East Coast by the Atlantic Fishery
(longline (ATL LL) and experimental deep-set buoy gear (ATL BG)), the Atlantic fishery’s
experimental deep-set buoy gear is projected to sell swordfish at the highest average
price per pound. The historical California shallow-set longline fishery had the lowest
average price per pound (Table 2). The CDFW also provides a comparison of the
average price per pound of swordfish across gear types for California drift gillnet (DGN),
longline (LL), and harpoon (HPN), where harpoon receives the highest price per pound,
and longline receives the lowest price per pound out of the three (Table 3). Buyers
describe the swordfish caught by drift gillnet and harpoon as being of high quality, a
characteristic that has the potential to improve the marketing of swordfish from these
gear types (FishChoice 2014; Stohs 2007). This is especially true for harpoon-caught
swordfish, which is considered to be the freshest and of highest quality due to the length
of the harpoon fishing trip and how the fish are handled and processed compared to
fishing for swordfish with other gear types.
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Table 2. Market price per pound of swordfish by
gear type in California and Hawaii fisheries. Data
Source: PFMC 2014b.

Table 3. Comparison of 2013 price per pound of
swordfish between three gear types in California.
Data source: California Department of Fish and
Wildlife, Marine Region 2014.

	
  

Average price
per pound of
swordfish
(2012 dollars)

Fishery

Time
period

CA DGN

2001-2012

$2.67

CA SS LL

1999-2004

$2.04

CA HPN

1995-2011

$4.77

HI SS LL

2005-2012

$2.33

HI DS LL

2005-2012

$2.66

ATL LL

2005-2012

$3.96

ATL BG

2007-2012

$5.33

California
Gear Type

Average price per pound
($2013 dollars)

DGN

$4.34

HPN

$8.93

LL

$3.03

	
  
	
  

	
  
B. Timeline of Regulatory History of West Coast Swordfish Fisheries

	
  
Figure 1. Timeline of Regulatory History of West Coast swordfish fisheries from 1976 – 1995.

	
  

72

	
  
Figure 2. Timeline of Regulatory History of West Coast swordfish fisheries from 1996 – 2016.

C. Comparison of Domestic Swordfish Fisheries
Table 4. Comparison of fishery characteristics for the domestic swordfish fisheries.
FISHERY
Management
Structure

California
Swordfish
Fishery (1)
Pacific Fishery
Management
Council

Gear type

Drift gillnet

General gear
description

900-1,000
fathoms netting
panel with a 14 in.
minimum mesh
size; suspended
vertically
(maximum depth
of 90 ft) in the
water by floats
along the top and
weights along the
bottom. Required
net extenders of
36 ft and acoustic
warning devices
(i.e., pingers).

California
Swordfish
Fishery (2)
Pacific
Fishery
Management
Council
Harpoon

California
Swordfish
Fishery (3)
Pacific Fishery
Management
Council

Metal handle
3-5 m long,
attached to a
metal shank
and tipped
with a dart.

73

Historical Shallowset Longline
Shallow-set
longline at a max
depth of 100 m
and a max length
of 100 km; 300m
main line with
two floats on
either end
connected to
main line with 4
to 5 hooks
between floats
and the smaller
lines 800 to
1,300 hooks in
the total set.

Hawaii
Swordfish
Fishery
Western Pacific
Fishery
Management
Council
Shallow-set
Longline
Shallow-set
longline is
buoyed near
the surface,
have few hooks
between floats,
are relatively
shallow, and
have many
lightsticks.

Atlantic
Swordfish
Fishery
NMFS

Pelagic longline
A main line
that is
suspended
horizontally in
the water
column that is
not anchored
and has hooks
that are
attached from
the mainline. 1
hook every
300ft (20-40
mi long).

Average
number of
vessels/year
Crew size

80 (2001–2012)

30 (1995–
2011)

31 (2001-2004)

27 (2005-2012)

114 (20052012)

1 - 6 plus Captain

NA

Vessel
length

35- 65 feet

20-87 ft

4-6 crew plus
Captain
42 – 87 ft

4-5 plus
Captain
65-70 feet

Length of
fishing trip
Fishing
Regulations

1-30 days

3-10 days

Unknown

32 days

Potential future
hard caps for
protected species;
limited entry
fishery; seasonal,
temporal closures;
pingers; mesh of
>14 inches; net
extenders to
depth of 36ft

NA

Historical fishery

Hard caps for
leatherbacks
(26) and
loggerheads
(34)
interactions;
circle hooks
and mackerel
bait

2-6 plus
Captain
55 ft (boats
that fish within
EEZ);
100 ft (boats
that fish
outside EEZ)
Several days –
6 weeks
Swordfish TAC;
minimum
swordfish size
limits; circle
hooks and
mackerel bait

Fishing set

Single net set at
dusk drifts during
the night; soak
duration ~9-14
hours
Offshore, 37 to
370 k, from Point
Conception to the
Mexican border

One harpoon;
fishing
during day

Set during night
for 7-10 hours

Line set during
night

Line set during
night

Most in
Southern
California
Bight, but as
north as
Oregon
Typically May
- December

Outside of the
EEZ of the West
Coast

Inside and
outside of the
EEZ of Hawaii

Atlantic coast
ranging close
to home ports
from Texas to
Maine

Data dot available

October 1st to
January 31st

2 SWO fishing
seasons: Jan 1
– June 30 and
July 1 – Dec 31

US exports
small amount
1,627 mt
(2001-2004)

US exports small
amount
4 mt (1995-2011)

US exports
small amount
1,184 mt
(2005-2012)

US exports
small amount
2,489 mt
(2005-2012)

$1.02 million
(1995-2012)

$5.45 million
(1999-2004)

$5.97 million
(2005-2012)

$3.96 million
(2005-2012)

Healthy

Healthy

Healthy

Healthy

Rebuilt

18.4%

NA

9.4% (2001-2004)

100%

11% (20052012)

Main fishing
grounds

Season
duration
within EEZ

How much is
exported
Avg. mt of
swordfish
landed
Avg. Annual
Swordfish
Revenue
Stock Health
(include
MSY?)
Avg. Annual
Observer
Coverage

May 1-Aug 14:
>75 nmi from
shore; Aug 15-Jan
31: >12 nmi; most
effort from Oct –
Dec; PLCA closure:
Aug 15-Nov 15 (or
Sep 1-Nov 15 for
El Niño years)
US exports small
amount
318 mt (20012008 & 20112012)
$1.48 million
(2001-2012)
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Protected
Bycatch
Species of
Concern

Turtles:
loggerhead,
leatherback,
green, olive ridley
Whales:
humpback, sperm,
fin, minke

NA

Turtles:
loggerhead,
leatherback, olive
ridley
Seabirds: blackfooted & laysan
albatross

Targeted
species /
market
species
caught

Swordfish; sharks:
common thresher,
shortfin mako &
blue; tuna:
albacore,
yellowfin, bigeye,
& bluefin;
groundfish

Swordfish

Swordfish; sharks:
common
thresher, shortfin
mako & blue;
tuna: albacore,
yellowfin, bigeye,
& bluefin;
groundfish

Sharks: blue,
whitetip,
thresher
Seabirds:
black-footed
& laysan
albatross
Turtles:
loggerhead,
leatherback,
olive ridley,
green
Swordfish;
tuna: albacore,
bigeye, &
yellowfin; mahi

Turtles:
loggerhead,
leatherback

Swordfish;
tuna: yellowfin,
skipjack,
bigeye, Bluefin,
albacore

D. California Swordfish Fishing: Management and Regulatory History
The California swordfish fishery has a long and complex management history in terms of
the gears used within the fishery, regulations and restrictions introduced and
implemented over time, and agencies responsible for management. The diverse gears
utilized to catch swordfish off of California vary significantly with regards to vessel and
crew size, effort, price received per pound of swordfish landed, length of trip at sea,
locations fished, and non-target species caught. As a result, the three gear types used in
California (drift gillnet, longline, and harpoon) incurred very different restrictions over time
based on the differences in impact to populations of sensitive non-target species and
competition with recreational fishermen.
As of 2015, drift gillnet and harpoon are the only allowable gears for the commercial
swordfish fishery off of California. The fishery has a limited entry permit system and is
managed under the Highly Migratory Species Fisheries Management Plan (HMS FMP)
and is regulated under the Pacific Offshore Cetacean Take Reduction Plan (POCTRP).
The HMS FMP includes various seasonal and area closures originally implemented by
the California Department of Fish and Game (now California Department of Fish and
Wildlife). The POCTRP includes the following requirement: pingers on drift gillnets to
deter cetaceans, 36 foot deep extenders on drift gillnet lines, and skipper education
workshops for the captains through the National Marine Fisheries Service Southwest
Regional Office (NMFS 2014a). Fishermen from Oregon and Washington previously
fished swordfish off their respective coasts, however, Oregon no longer issues state
permits for the drift gillnet gear and Washington state prohibited drift gillnet due to
political pressure for the non-selectivity of the gear (NMFS 2014a).
Regulations, such as seasonal and area closures, and limits on permits were established
to reduce sea turtle and marine mammal bycatch interactions. To help increase
swordfish catch and fleetwide profit that have since declined due to political pressure and
regulations, California fishermen innovated to alter the existing gears and to create new,
experimental gears in order to reduce the number of bycatch interactions.
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The Early Years: A Harpoon Dominated Fishery
California’s modern harpoon fishery targeting swordfish developed in the early 1900s
and was modeled after the East Coast harpoon fishery, which began almost 70 years
earlier (Coan et al. 1998). In 1973, the California harpoon fishery became limited entry
with the requirement of a permit to fish swordfish commercially (Coan et al. 1998). The
same year, California State Legislature gave regulatory authority of the swordfish fishery
to the State Fish and Game Commission (F&GC) (Coan et al. 1998). The following year,
the CDFW implemented a mandatory logbook system and specific permit qualification for
the take of commercial swordfish, which were adopted by the F&GC (Coan et al. 1998).
The swordfish harpoon fishery peaked in 1978, when an estimated 2.6 million pounds of
swordfish were landed by over three hundred harpoon fishing vessels from San Diego to
Point Conception, CA (Coan et al. 1998). At that time, harpoon gear accounted for the
majority of swordfish landings in California ports. Harpoon fishing continued as the only
commercial fishery harvesting swordfish within the California EEZ until 1980, when drift
gillnet fishing began (Coan et al. 1998).
Harpooners began using spotter planes in the early 1970’s to assist in the sighting of
swordfish (Coan et al. 1998). Due to conflicts between commercial fishermen who used
airplanes and recreational fisherman and other commercial fishermen who did not use
airplanes, a series of regulations were established in the following decades to limit the
use of spotter planes in the harpoon fishery (Coan et al. 1998). In 1974, a notification
was released by the F&GC stating that the use of airplanes to assist a vessel in
capturing swordfish would be banned starting June 28, 1976 (Coan et al. 1998). In 1976,
the F&GC allowed the use of airplanes to locate swordfish, but limitations were
implemented in 1977 that increased the distance allowed between a spotter airplane and
a vessel operated by a swordfish permittee (Coan et al. 1998). In 1984, the F&GC
reduced the restriction to allow unlimited airplane use to directly assist the taking of any
species of fish by a swordfish harpoon permittee (Coan et al. 1998).
The Entry of Drift Gillnet into the Fishery
Drift gillnet developed off of Southern California in 1977 as a thresher shark fishery, and
in 1979, the F&GC authorized the sale of incidentally caught swordfish in this developing
shark fishery. In 1980, California State Legislature passed a bill creating a nontransferable, limited entry permit system for the drift gillnet thresher shark fishery and
also mandated the use of logbooks for drift gillnet fishers (Coan et al. 1998). Swordfish
became the primary target species over thresher shark within the drift gillnet fishery in
1981 because of the higher price received per pound of fish (4 times the dockside value
of shark) (NOAA 2014b).
The competition created by the more efficient drift gillnets resulted in many harpoon
fishers transitioning to drift gillnet gear or obtaining permits to use both gear types (Coan
et al. 1998). Drift gillnet quickly replaced harpoon as the primary method for catching
swordfish due to the capacity to harvest a greater number with less effort, and today,
only a few vessels continue to participate in the swordfish harpoon fishery (Coan et al.
1998, Hanan et al. 1993).
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Drift Gillnet Develops
A permitting system was established in 1982 limiting the drift gillnet fishery to a maximum
of 150 new permits, and each permit required that the fisher demonstrated prior grift
gillnet experience ((NOAA 1988). Two years later an experimental limited entry drift
gillnet program was instated for 35 new permits for fishers who had any of the following:
a commercial fishing license for past 10 years, a valid general gill net permit, or had a
gillnet with mesh size greater than14 inches with a reel for retrieval (Hanan et al. 1993).
These provisions were removed in 1994 with the adoption of a regulation that only
allowed new entrants into the fishery via a permit transfer (Drift Gill Net Shark and
Swordfish Fishery 1994). In 2002, the minimum annual landings requirement for renewal
of a drift gillnet permit was eliminated in California, however, fishermen were then
required to purchase a permit each year to remain active in the fishery (PFMC 2015a).
The regulations limiting entry into the fishery in the past were a result of a concern that
swordfish were overfished based on observations in other U.S. swordfish fisheries
(Martin 2012).
Protecting Bycatch and Sensitive Species
Despite the efficiency and profitability of drift gillnet, one significant problem quickly
became obvious for this new California swordfish fishery. While harpoon specifically
targeted and caught only swordfish, drift gillnet indiscriminately landed fish, marine
mammals, and vertebrates, not all of which are target species (Hanan et al. 1993).
Regulations were soon instated to reduce the overall impact of the fishery on sensitive
species, starting in1982 when the CDFW adopted closures to protect pinnipeds (Hanan
et al. 1993). This first closed season was established from February 1 to April 30 and an
additional time and area closure was developed around the Channel Islands in order to
safeguard these marine mammals and mitigate conflicts with harpoon and sport fishers
(Hanan et al. 1993).
In 1984, new federal requirements were implemented to protect marine mammals and
endangered species, and in 1985, time and area closures were established for the drift
gillnet fishery to reduce marine mammal bycatch (PFMC 2015a). Beginning in 1986, drift
gillnet vessels were not permitted to fish within 25 nautical miles (nm) of the coast from
December 15 – January 31 and within 12 nm north of Point Arguello year round
specifically to protect migrating gray whales and could not fish within 75 nm of the coast
from June 1 to August 14 to conserve thresher sharks (PFMC 2015a). The thresher
shark closure was changed in 1989 to May 1- July 15 and was extended in 1992 to
August 14 (Coan et al. 1998). Additional closures included the 1989 ban on drift gillnet
off of Washington State, a restriction of a maximum of 10 permits in Oregon, and the
probation of drift gillnet vessels from fishing within 3 miles of the southern California
coast as stated in the 1990 Marine Resources Protection Act (Coan et al. 1998).
Drift gillnet fishing was further restricted in 1988 when swordfish fishermen were required
to: 1) obtain a Marine Mammal Protection Act permit; 2) report marine mammal
mortalities; and 3) permit Federal scientific observers on board, if requested (Hanan et
al. 1993). These new requirements were implemented because of the continued
significant take of marine mammals and other marine species (Hanan et al. 1993).
In 1990, California and Oregon established an official drift gillnet observer program to
document target fish species takes and the marine mammal, sea turtle, and seabird
incidental takes (Hanan et al. 1993).
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The observed takes of sensitive species induced the innovation of gear modifications
and further regulations to reduce the interactions with marine mammals and sea turtles.
In 1996, pingers, or electronic acoustic devices that broadcast sonic pings to deter
cetaceans, were tested within the fishery to determine if they could reduce bycatch
(Pacific Offshore 1997). Tests determined that pingers were successful at decreasing
interactions with short-beaked common dolphins and California sea lions (Pacific
Offshore 1997). This discovery was followed by the development of the 1996 Pacific
Offshore Cetacean Take Reduction Team (POCTRT). The POCTRT established a Take
Reduction Plan (TRP) in that outlined three mandatory strategies (to be implemented in
1997) in order to decrease incidental interactions with sea turtles and marine mammals
(Pacific Offshore 1997). These included the mandatory inclusion of pingers both above
and below the net and required the use of extenders to lower the net 6 fathoms, or 36
feet deep to reduce interactions with marine mammals and sharks that commonly
surface during the night when the net is drifting. Workshops also became mandatory, as
requested by NMFS, to educate fishermen on the proper installation of pingers (Pacific
Offshore 1997).
The TRP also proposed a strategy for the mandatory conversion of entire drift gillnet fleet
to other gear types due to the indiscriminate catch of non-target species. It was
determined, however, that converting drift gillnet to longline would be too expensive and
time consuming, and that the conversion from drift gillnet to harpoon would be less
costly, but it would be ineffective at catching the same amount of swordfish, therefore the
overall recommendation at the time was to avoid any gear conversion (Pacific Offshore
1997).
The Introduction of Longline
In 1991, the California longline was developed and the California State Legislature
permitted targeting swordfish using longline outside of the California EEZ (Holt 2001). In
1992, a proposal to allow longline inside of the California EEZ to target tuna, swordfish,
and shark, was rejected by the CDFW over concern for longline not being as size
selective as drift gillnet and the uncertainty of the swordfish population that has since
been determined that the swordfish stock is healthy (Hinton and Maunder 2011).
In the early years of its introduction, the longline swordfish fishery did not comprise a
significant percentage of the total catch of the California, Washington, and Oregon
longline fisheries (PFMC 2007). However, swordfish landings increased in the late 1990s
and peaked in 2000, when 2,084 metric tons were caught, comprising 90% of the pelagic
longline catch (PFMC 2005). When the Hawaii longline fishery closed due to sea turtle
bycatch concerns in 2000, twenty Hawaiian longline fishing vessels relocated to southern
California to join the fishing fleet (Holt 2001; PFMC 2005).
Conservation Concerns Continue
In October, NMFS considered whether converting drift gillnet to longline would reduce
the number of turtle takes, and determined not to pursue this option further and stated
that their reasoning was because: (1) California and Oregon law prohibit longline fishing
within the EEZ, (2) only large vessels are capable of fishing that far offshore, therefore
these vessels would likely have a significant impact on the fishery, and (3) the potential
for an increase in turtle take.
In 2001, the California swordfish longline observer program was developed to document
incidental take. The same year, the Council began developing the Highly Migratory
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Species (HMS) FMP as the regulatory guidelines for the management of the fishery
(PFMC 2011a).
As concerns over the take of sensitive species by longline vessels increased, the drift
gillnet fishery experienced a significant area and temporal restriction. Due recorded
interactions with endangered species, the Pacific Leatherback Conservation Area was
developed in 2001. This closure, in effect annually from August 15 – November 15 (the
prime foraging period off the California and Oregon Coasts) and covering an area greater
than 213,000 square miles, was applied to the drift gillnet fishery under the FMP. The
area closed spanned from Monterey, California to the mid-Oregon coast and westward
beyond the EEZ to 129° W longitude with additional area closures in the Southern
California Bight put into place when an El Niño event is forecast between June through
August (Drift gillnet fishery 2007; PFMC 2011b). Members of the fishing industry believed
that the implementation of the PLCA put many fishermen out of business, and this had a
negative impact on the amount of swordfish supplied from the fishery (NMFS 2008). This
closure has been estimated to have had economic impacts to the fishery in the form of
significant declines in effort, revenue, and landings (NOAA 2011b).
Despite the decline in participation and profit with the drift gillnet swordfish fishery, the
Council voted in March, 2002 against the inside EEZ longline management proposal
brought forward in 2000 and voted for an indefinite moratorium on pelagic longline within
the EEZ with potential re-evaluation after the completion of the bycatch reduction
program (PFMC 2002a). In November, the Council voted for a general prohibition against
longline within the EEZ to avoid potential bycatch and fishery competition problems, but
opened up the potential for Exempted Fishing Permit (EFP) proposals for research to be
evaluated (PFMC 2002b).
Due to gear improvements such as transitioning from J hooks to circle hooks and new
legislation in Hawaii, the Hawaiian longline fishery reopened in 2004. However, the
California longline fishery closed in 2004 (PFMC 2005; OPC 2008) under the newly
established PFMC. The prohibition of shallow-set longline in California resulted in a
transfer in fishing effort for this gear type to Hawaii, where longline had been recently reimplemented (PFMC 2005).
In 2004, the HMS FMP was approved for the West Coast fisheries (PFMC 2014b).
Failed Attempts at Changing the Fishery
In 2005, the PFMC discussed incorporating a modification of the PLCA time and area
closure due to the impact it had on the profitability of the fishery (PFMC 2014c). The
meeting resulted in the conclusion that the estimates of turtle CPUE within certain
geographic regions cannot be determined because the sea turtle takes are so rare
(PFMC 2014c). Consequently, the PFMC turned its focus to a proposed EFP to allow
drift gillnet fishing in the current August 15 – November 15 closed area for all permittees
subject to 20% observer coverage, to be implemented by August 15, 2007 (PFMC
2006a). Within their March 2006 meeting, the PFMC analyzed the impacts of the
alternatives within the EFP proposal and preliminarily approved the proposal, pending
the preparation of an environmental assessment (PFMC 2006a). The EFP, which
received approval from NMFS in 2006, was not implemented because the environmental
assessment that was prepared by the HMS Management Team for final approval by the
PFMC was not signed in Washington D.C. (PFMC 2006b).

79

After 2004, EFPs were proposed to lift the California longline ban after new innovations
proved successful in reducing sea turtle bycatch in the Hawaii longline fishery; however,
longline remained a banned gear type (OPC 2008). An EFP was proposed in 2006 for
one longline vessel within the West Coast EEZ. This EFP included the following criteria
after the 2007 PFMC meeting: fishing was not permitted off of Washington State, circle
hooks and mackerel bait were required, gear was to be set after sunset, a hard cap of 2
leatherback turtles would close the fishery immediately, observers onboard are
mandatory, limit total fishing effort to 300 sets, a hard cap of 12 striped marlin, and a
hard cap of 1 for short-finned pilot whale, sperm whale, fin whale, gray whale, humpback
whale and minke whale (PFMC 2006a). The June Council meeting concluded the EFP
needed further consideration and NMFS would need to demonstrate to the California
Coastal Commission that the proposed EFP remained consistent with the enforceable
policies of the California Coastal Management Plan (PFMC 2006a).
In 2008 PFMC submitted another request to have an EFP for one California fishing
vessel to fish primarily swordfish, Bluefin tuna, Yellowfin tuna, and Bigeye using longline
with circle hooks and mackerel bait within the EEZ along the Pacific coast (OPC 2008;
PFMC 2007). The National Marine Fisheries Service (NMFS) denied this request due to
sea turtle bycatch concerns, particularly regarding loggerhead and leatherback sea
turtles, and heavy litigation from environmental groups and lobbyists (OPC 2008; PFMC
2007).
Due to concerns regarding the impact of foreign fisheries on sensitive species
populations, in March 2008, two environmental groups, Center for Biological Diversity
and The Turtle Island Restoration Network, petitioned the US government to use the
MMPA (Marine Mammal Protection Act) to ban swordfish imports from nations whose
bycatch of marine mammals exceeds US standards (HMSMT Report 2012). NMFS
drafted a rule to define US standards for bycatch which had requirements to estimate the
marine mammal interactions with swordfish fisheries (HMSMT Report 2012).
In 2009, the PFMC considered another option for a shallow-set longline fishery outside of
the West Coast EEZ under the following provisions: limited entry program, gear
modifications similar to the Hawaii fishery, and sea turtle hard caps (PFMC 2008). Once
again, the Council voted not to consider this management change. The same year,
Oregon discontinued the sale of drift gillnet fishing permits (NMFS 2014a)
These attempts to incorporate longline into the California swordfish fishery were all
efforts to revitalize the fishery as the drift gillnet participation and catch declined as a
result of the implemented PLCA. As these attempts all failed, in 2012 NMFS issued a
questionnaire to fishermen to determine how they would prefer the fishery be revitalized
(PFMC 2012b). The conclusions from this survey were as follows (PFMC 2012):
•
•

•
•

•

Harpoon fishers believed that: the harpoon fishery is viable as it is, drift gillnet
should be banned, and spotter planes should not be banned
Drift gillnet fishers do not want to transition to harpoon because: high fuel
expense using spotter planes, low swordfish catch rates with harpoon, unstable
weather conditions
Most drift gillnet fishers don’t fish drift gillnet full time, instead, the majority of
them fish other species like albacore, salmon, and crab
Most drift gillnet vessels are too small to fish outside of the EEZ, so they are
hesitant to transition to longline gear unless they were permitted to fish within
EEZ
Drift gillnet fishers that are in favor of a permit buyout would want:
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o
o

50-100% of the value of their boat, gear, and amount made for fishing,
which was estimated at $100,000 – 200,000 a year
Some fishers wanted an exchange of their permit for another fishery with
permit that is difficult to obtain (for example: groundfish, squid, or crab)

Because fishermen were highly successful in catching swordfish within the PLCA, in
March 2014, fishermen proposed modifying the PLCA boundary such that fishing would
be permitted in the southern area (PFMC 2014b). This proposal was rejected by the
PFMC due to bycatch concerns (PFMC 2014b). After this March meeting, two
developments changed the political landscape for this fishery: (1) AB 2019, a bill to ban
the use of drift gillnets in California, was voted down in Committee (Committee on Water,
Parks, and Wildlife) on April 29, 2014 and (2) A new stock assessment of affected sperm
whale was under review (PFMC 2014b).
Further transitions for the drift gillnet fishery were considered in the April PFMC meeting.
In order to provide more control over the number of participants and management
specifically to NMFS and the PFMC, a Federal Limited entry permit system was created
under the Magnuson Stevens Act for drift gillnet vessels (PFMC 2014b). Discussions
also included a possible transition of the current fishermen to other gear types or a
different drift gillnet management approach, and developed a plan for the phase out and
eventual prohibition of the drift gillnet gear (PFMC 2014b). In June 2014, the Council
began considering hard caps for high priority protected species including: fin, humpback
and sperm whales; leatherback, loggerhead, olive ridley, and green turtles (June 2014
Council Meeting Summary). The PFMC also discussed 100% monitoring through
observers and/or electronic monitoring systems for the drift gillnet fleet by 2016 or 2017
(PFMC 2014a). The PFMC also agreed to re-evaluate future access to PLCA and the
potential for a longline fishery inside the EEZ in light of full accountability and acceptable
bycatch cap levels (PFMC 2014a)

E. California Fishery Characteristics
Harpoon
A state permit and logbook are required for participation in the harpoon fishery in addition
to a general resident or non-resident commercial fishing license and a current CDFW
vessel registration (OPC 2014). Harpoon fishing effort typically occurs in the Southern
California Bight from May to December, peaking in August, depending on weather
conditions and the availability of fish in coastal waters (PFMC 2015a). Some vessel
operators work in combination with a spotter airplane to increase the search area and to
better locate swordfish. This practice will usually increase the catch-per-unit-effort
compared to vessels that do not use a spotter plane, but this incurs higher operating
costs due to fuel usage (NMFS 2014a). In 2013, only six harpoon vessels landed
swordfish, catching 6 mt (NMFS 2014a).
Drift Gillnet Management
The drift gillnet fishery has a limited entry permit system and is managed under the
Highly Migratory Species Fisheries Management Plan (FMP) and by regulations under
the Pacific Offshore Cetacean Take Reduction Plan (POCTRP).
The HMS FMP requires a federal Pacific Highly Migratory Species permit with a drift
gillnet gear endorsement for all U.S. vessels that fish for swordfish within the West Coast
EEZ and the High Seas permit for U.S. vessels that fish outside of the EEZ and land their
catch in California, Oregon, or Washington (NOAA 2014a). The permit is linked to an
individual fisherman, not a vessel, and is only transferable under very restrictive

81

conditions so that the value of the vessel does not become artificially inflated. In order to
keep a permit active, permittees need to purchase a permit each year, but they are not
required to make landings using drift gillnet gear in a given year. In addition, a general
resident or non-resident commercial fishing license and a current vessel registration are
required to catch and land fish caught in drift gillnet gear. Initially, when the limited entry
program was established in 1980, about 150 permits were issued. The number of
permits issued peaked at 251 in 1986 (NMFS 2014a). In 2011, there were 19 active drift
gillnet fishermen and 57 latent permits and in 2013, the active permits decreased to 17
(CA AB2019).
Drift gillnet fishers are also required to document their landings in a logbook, display a
Marine Mammal Protection Act permit, and must report marine mammal kills (Hanan et
al. 1993; PFMC 2014c). The FMP includes various seasonal and area closures originally
implemented by the CDFW. The POCTRP from 1996 includes the requirement for
pingers on drift gillnets to deter cetaceans, 36 foot deep extenders on drift gillnet lines,
and a requirement for vessel captains to participate in skipper education workshops
though the National Marine Fisheries Service Southwest Regional Office (NMFS 2014a).
The drift gillnet fishing gear consists of a 1,000 fathom (1,829 m) gillnet with stretched
mesh size from 18-22 in (45.7-56 cm), with a 14 in (35.6 cm) minimum. The net is set at
dusk and allowed to drift during the night, with the fishing vessel typically attached at one
end of the net. The soak duration is typically 12-14 hours depending on length of the
night. Net extender lengths of a minimum 36 ft (11 m) became mandatory for the 19971998 fishing season, and the use of acoustic warning devices (i.e., pingers) became
mandatory October 28, 1997, significantly decreasing cetacean entanglement (NMFS
2014a).
Fishing activity is highly dependent on seasonal oceanographic conditions that create
temperature fronts which concentrate feed for swordfish. Off of the West coast, the outer
waters of the California EEZ are cooler and less saline than more inshore waters and
high seas waters beyond the EEZ (DGN – Longline EFP Background). The California
Current brings cold, fresher water towards the equator long the coast, and is broadest in
the northern part of the EEZ, narrower in the south, and extends to the outer EEZ
boundary south of the 40°N latitude. This current is a cold water barrier between the
warmer tropical waters off of the Southern California Bight inshore and warmer oceanic
waters west of the EEZ boundary. Because of the seasonal migratory pattern of
swordfish and seasonal fishing restrictions, over 90% of the fishing effort in recent years
has occurred from August 15 – January 3 (NMFS 2014a).
This West coast fishery once included participating fishers in Oregon and Washington
state fishing off of the coast of their respective states, and historically, the California drift
gillnet fleet operated within EEZ waters adjacent to the state and as far north as the
Columbia River, Oregon, during El Niño years. In Oregon, the drift gillnet fishery for
swordfish had been managed under the Developmental Fisheries Program, which
authorized up to ten annual permits to fish for swordfish with drift gillnet gear. In recent
years, the fishery was inactive and no one applied for permits. This was followed in 2009
by the Oregon Fish and Wildlife Commission removing swordfish from the program, state
permits to fish with drift gillnet gear off Oregon are no longer allowed, and the gear has
been prohibited off of the Washington coast (NMFS 2014a).
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Currently, California fishermen use drift gillnet to fish swordfish out of San Diego,
Ventura/Oxnard, Santa Barbara/Goleta, and Morro Bay (Stohs 2014). San Diego has the
greatest number of active fishermen (nine fishermen), while the other locations have
about 2-3 fishermen (Stohs 2014). Most of the local swordfish landings are transported to
Los Angeles, San Diego, and San Luis Obispo (Stohs 2014).
Drift Gillnet in CA prohibited in the following areas/times (Center for Biological
Diversity 2008)
-

EEZ off CA from Feb 1 – April 30
Within 75 nm off CA coastline from May 1 – Aug 14
Within 25 nm off CA coastline from Dec 15 – Jan 31
Within EEZ bounded by Dana Point, Catalina Island, Point La Jolla from Aug 15
– Sept 30
Within 12 nm from Oregon border to Point Arguello within the EEZ
Specified areas around the Channel Islands

Longline
The Council’s HMS FMP prohibits California pelagic longline fishing east of 150ᵒ West
longitude and the retention of striped marlin, however longline vessels fishing beyond
150ᵒ West longitude can land swordfish and tuna in West Coast ports if the operator has
the necessary state and Federal permits and complies with the High Seas Fishing
Compliance Act (NMFS 2014a). The HMS FMP also requires a federal permit with a
pelagic longline gear endorsement for all U.S. vessels fishing for swordfish outside of the
EEZ and land their catch in California, Oregon, or Washington (NMFS 2014a).
The implementation of the HMS FMP in 2004 included the prohibition of a West Coastbased shallow-set longline fishery targeting swordfish, however deep-set longline gear
targeting tunas is allowed outside of the EEZ. Currently only one vessel on the west
coast participates in the tuna longline fishery (NMFS 2014a). Additionally, vessels with
permits under the Western Pacific Fishery Management Council’s Pelagics FMP are
allowed to use shallow-set longline gear to target swordfish and land on the West Coast
(NMFS 2014a). Swordfish landings to California ports by Hawaii-based vessels have
been increasing since the Hawaiian longline fishery reopened in 2004. In 2013, seven
Hawaii-permitted vessels landed swordfish in West Coast ports. For confidentiality
reasons, the amount landed cannot be reported, because fewer than three dealers
purchased these landings (NMFS 2014a).

F. Hawaii Swordfish Fishery
Management/Regulatory History
Both the California fishery and the Hawaii fishery originated in the early 1900s, however,
they utilized different gear types. While the California fishery used harpoons to catch
billfish, Hawaii used longline fishing that was introduced by Japanese Migrants in 1917
(WPRFMC 2010). Initially, Hawaiian longline fisheries targeted Yellowfin and Bigeye tuna
(WPRFMC 2010). Historically the size of the Hawaii longline fishery has been much
smaller than the California fishery. The Hawaiian fishery had a maximum size of about
50 longline vessels in the 1950s and 1980s, compared to the Californian fishery that had
over 300 harpoon vessels in 1978 (WPRFMC 2010). However, as participation in the
California fishery declined, participation in the Hawaiian longline fishery increased,
consisting of 115 vessels in 2001 (Ito & Machado 2001). The expansion of the Hawaiian
fishery was due to the entry of fishermen from the Atlantic Ocean and Gulf of Mexico
which all fished swordfish and tuna using longline.
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The increase in the Hawaiian fishery translates to 600,000 pounds of swordfish caught in
1989, increasing to about 13.1 million in 1993 (WPRFMC 2010). Now, the Hawaii fishery
harvests 15 to 26.5 million pounds per year (WPRFMC 2010). The increases in catch
were facilitated by not only the increase in boats but also the advancement in technology
using larger longline vessels and monofilament mainline longline reels (WPRFMC 2010).
Even though the Hawaii fishery is now considered a stable and profitable fishery, it too
went through extreme regulation events. When the Hawaii fishery reached a historical
peak of 141 vessels in 1991, an emergency moratorium of fishing was instated in the
region due to the fear of causing overfishing (WPRFMC 2010). The fishery reopened in
1994 with new restrictions including the maximum number of longline fishing permits, the
size of the vessels and the addition of an observer program (WPRFMC 2010). The
fishery was regulated to a maximum of 164 vessel permits and vessels were required to
be less than 101 feet long (WPRFMC 2010). Another moratorium on the Hawaiian
longline fishery occurred again in 2001 due to significant amount of endangered sea
turtles and seabirds bycatch (WPRFMC 2010). In response, some the Hawaiian longline
fishermen joined the California swordfish fishery, while others stayed in Hawaii and
modified their longline gear to target tuna (WPRFMC 2010).
The reopening of the Hawaii longline fishery in April 2004 was again accompanied by
new regulations and required the use of new technology. Hawaiian vessels were
required to carry a satellite-based vessel monitoring system (VMS) to track the location
of the vessels (WPRFMC 2010). The VMS records longitude and latitude of the vessels
at all times and is monitored by NMFS to ensure the vessels are not fishing in
unregulated territories (WPRFMC 2010). Other regulation changes included a time/area
closure around the islands, an observer coverage level of 100% for shallow-set fishing
(which targets swordfish) and hard cap on the number of turtle interactions that can
occur (WPRFMC 2010). After this cap is reached, the fishing permits will be revoked and
the fishery will be closed until the following season (WPRFMC 2010). Upon observer
verification of observer requirements, NMFS will reimburse vessel owners a reasonable
amount for observer subsistence as determined by the Regional Administrator
(WPRFMC 2010).
Hawaii also requires a total of 6 different permits to operate a longline vessel within the
Hawaiian Pelagic longline fishery, while the California fishery only requires 2 permits
(NMFS 2010b). Both fisheries require the High Seas Fishing Compliance Act Permit.
These permits required by the Hawaii fishery include: Hawaii Longline Limited Access
Permit, State of Hawaii Commercial Marine License, High Seas Fishing Compliance Act
Permit, Western and Central Pacific Fisheries Commission Area Endorsement, Marine
Mammal Authorization Program Certificate, and the Western Pacific Receiving Vessel
Permit (NMFS 2010b).

G. North Atlantic Swordfish Fishery
Similar to the California swordfish fishery, the US Atlantic swordfish fishery initially
operated as a harpoon and handgear fishery and later transitioned to a more efficient
gear type (NOAA 2013). While California initially transferred most fishing effort to drift
gillnet followed by some transfer of effort to longline due to the low catch per unit effort
associated with harpoon, the Atlantic replaced harpoon with pelagic longline gear to
specifically target swordfish and tuna during the 1960’s (Stohs 2010).
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The Atlantic fishery was initially managed under the International Commission for the
Conservation of Atlantic Tunas (ICCAT) and the first Atlantic Fishery Management Plan
(FMP) was implemented in 1985 by the five Atlantic Regional Fishery Management
Councils (New England, Mid-Atlantic, South Atlantic, Gulf of Mexico, and Caribbean)
(NOAA 2014a, Stohs 2010). This management structure only lasted until 1990, after
which the Blue Water Fishermen’s Association (BWFA) formed and management of all
highly migratory species was transferred from the regional Councils to the Secretary of
Commerce and subsequently to NMFS to more effectively help with swordfish
management (BWFA 2014a).
Because the North Atlantic swordfish stock became overfished in 1990 after peaking in
1987 with 20,236 mt, management changed and BWFA and NMFS established more
stringent regulations with further fishing restrictions (NOAA 2014a, ICCAT 2011). By the
mid-1990’s, a domestic rebuilding plan was established and the ICCAT created a 10year international rebuilding plan for the Atlantic swordfish stock (ICCAT 2011). These
rebuilding plans included: reducing the total allowable catch (TAC) to 10,400 mt, setting
minimum size limits, creating a limited access swordfish fishery, reducing commercial
quotas, restricting swordfish dealer permits, observer and logbook reporting
requirements, vessel monitoring systems for longline vessels, and closing certain fishing
grounds (BWFA 2014c, NOAA 2014a, ICCAT 2011, NOAA 2013b, Stohs 2010). Due to
these domestic and foreign regulatory changes, some fleets shifted distributions to the
South Atlantic or out of the Atlantic altogether, while some fleets changed operating
procedures to opportunistically target tuna and/or sharks due to more favorable market
conditions at this time (ICCAT 2011).
The Atlantic longline fishery not only had problems with depleting the swordfish stock,
but also turtle bycatch. In 2000, loggerhead and leatherback turtle “takes” exceeded
acceptable levels, resulting in a large turtle closure area south of Newfoundland (NOAA
2013). Instead of closing down the longline fishery, which is what the Hawaii fishery did
from 2001-2004 and California from 2004-present, the Atlantic fishery innovated to
reduce turtle interactions while keeping the fishery opened. BWFA worked with NOAA to
teach fishermen how to de-hook and release turtles and develop circle hooks and
mackerel bait type, resulting in 88% and 86% reductions in turtle takes for loggerhead
and leatherback turtles, respectively (BWFA 2014b, Stohs 2010). Because the new gear
design proved successful, the turtle closure area south of Newfoundland was reopened
as long as fishermen use the new gear design, possess turtle release hooks, and know
how to release turtles (NOAA 2013).
Fishermen and researchers also innovated to create a new gear type that would increase
swordfish catch but also minimize bycatch of protected species. This gear type, buoy
gear, was introduced in the Atlantic in 2006 (NOAA 2013). Researchers in California are
currently developing a buoy gear with a slightly different design to also reduce turtle
bycatch.
In 2009, a stock assessment found that the North Atlantic swordfish stock was fully
recovered (NOAA 2014a). The catch in 2009 was 12,655 mt, a 37% decrease from the
1987 peak of 20,236 mt (ICCAT 2011). In 2013, another stock assessment for the North
Atlantic swordfish again found this stock to be healthy, or at a sustainable population
level (NOAA 2014a). Through strict management and regulations including TAC, size
limits, and data reporting regulations, the North Atlantic swordfish population was rebuilt.
This recovery exemplifies a stock’s positive response to effective management
strategies.
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Management was so successful that regulations actually changed from rebuilding the
once overfished stock to increasing the harvest rate by reducing the minimum size limits
from 29 to 25 inches (NOAA 2013). More importantly, however, was the Marine
Stewardship Council certification that the Southeast North Atlantic SWO LL and buoy
gear received in 2013 (MSC 2015).

H. Comparison of Bycatch Mitigation Strategies for Domestic
Swordfish Fisheries
	
  
Table 5. Comparison of bycatch mitigation strategies for the domestic swordfish fisheries.

Bycatch Mitigation
Requirements
Observer coverage
level
Hard caps on Sea
Turtle Interactions
Time Area Closures
Protected Species
Workshop
Sea Turtle Handling
Measures
Seabird Handling
Measures
Marine Mammal
Handling and Release
Measures
Modifications to
fishing gear
Acoustic warning
device
Modifications to
fishing techniques
Ban on Shark Finning
Subsurface setting

California
Drift Gillnet

Hawaii Shallow-set
Longline

12-20%

100%

Atlantic Pelagic
Longline
7-10%

X
X

X
X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

	
  
I. Data Sources
1. California Department of Fish and Wildlife (CDFW)
a. CDFW gillnet logbook data (John Childers)
• Range of years (drift gillnet): 2001-2012
o Years used in analysis: 2006-2011
o Reason: Only had the average weight of drift gillnet from
2006-2011 to use with the total catch (in individuals) to
calculate CPUE
• Range of years (harpoon): 1980-2013
o Years in analysis: 2006-2013
o Reason: Only had the average weight of drift gillnet from
2006-2011 to use with the total catch (in individuals) to
calculate CPUE
• Drift gillnet logbook data includes: effort data (in number of vessel
days and total number of sets), month, year, fishing block number,
swordfish count (in number of individuals)
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Harpoon logbook data includes: effort data (in number of vessel
days), month, year, fishing block number, swordfish count (in number
of individuals), and whether aircrafts/spotter planes were used for
fishing
b. Average swordfish weights (from Liz Hellmers)
• Gear types: drift gillnet
• Datasets for drift gillnet include: day, month, year, species IDs,
number of individual fish by species caught, total weight (pounds),
pounds per fish
•

2. Pacific Islands Fisheries Science Center (PIFSC)
a. Observer data (from Lesley Jantz and Eric Forney)
• Includes all species on the catch form including fish, sharks, turtles,
seabirds, and marine mammals (only swordfish, turtles, and marine
mammals caught were actually included in this analysis)
• The observers took measurements of every third fish, per protocol
• Dataset also includes: trip number, fishing blocks in 5x5 degree
blocks, haul begin and haul end dates, effort (in number of hooks),
species, caught and kept/returned condition of each species, length
measurements of fish (usually fishermen measured every third fish)
• PIFSC data includes: landings, logbook, observer, and size
composition data (NMFS does this fishery monitoring)
https://www.iattc.org/PDFFiles2/DC-1-02c.pdf
o Mandatory logbooks (100% coverage) for both California and
Hawaii are mandated by state and federal law.
o When boats depart Hawaii and land in California, the CDFW
collects federal logbooks and sends them to PIFSC in Hawaii.
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3. Southwest Fisheries Science Center/NMFS
a. Observer record (from Steve Stohs)
• For drift gillnet only
• Dataset includes: trip ID, month, year, latitude/longitude, species
code, species caught condition, and common name of species from
1990-2013 for drift gillnet
b. Drift gillnet and harpoon cost and earning survey report (from Steve
Stohs)
• From 2008-2010 for drift gillnet and harpoon
c. Price per pound of swordfish landed (from Steve Stohs)
• Initial price per pound of swordfish estimates for drift gillnet and
harpoon
• Calculations based on HMS SAFE data summaries
• The HMS SAFE reports landings in round weights (lbs), so these
weights were converted to landed weights (lbs) by using a factor
of 1.45 to account for onboard processing of swordfish before it is
landed
d. Revenue for Hawaii shallow-set longline landings to California (from
Minling Pan)
• Aggregated West Coast PacFIN landings data by month for HI
SSLL trips with landings to the West Coast over the 2006-2013
calendar years
• Only includes revenue data for months where there were 3 or
more vessels to keep with the “Rule of 3” for release of
confidential data
• Adjusted to 2013 dollars using the Implicit Price Deflator for GDP
e. Cost data for HI SSLL landings to California (Minling Pan)
• Includes trip days, days fished, month, # of trips (with cost data),
fuel cost per trip, fuel cost per trip adjusted for inflation (2013$),
total trip costs, total trip costs per trip adjusted for inflation, and
trip costs adjusted per trip day.
• Trip costs, labor costs, and fixed costs were provided.

J. Management Scenarios Incorporated within Model
Table 6. Management scenarios used in the model.	
  

#
1

Scenario
Type
Status
Quo

2
3
4
5
6

Full
Effort of
Drift
Gillnet
and
Longline

Total
Vessel
Days

Total
Drift
Gillnet
Vessel
Days

Total
Longline
Vessel
days

Longline
Vessel
Days
Inside
EEZ

Longline
Vessel
Days
Outside
EEZ

Description - Gear and Area
(Outside refers to outside the EEZ, Inside refers to
inside the EEZ;
Harpoon effort was kept constant with 469 Vessel
Days (maximum effort since 1980))

1229

760

0

0

0

100% Drift Gillnet

1476

760

247

0

247

100% Drift Gillnet, 100% Longline Outside

1476

760

247

124

124

100% Drift Gillnet, 50% Longline Inside, 50% Longline
Outside

1476

760

247

62

185

100% Drift Gillnet, 25% Longline Inside, 75% Longline
Outside

1476

760

247

185

62

100% Drift Gillnet, 75% Longline Inside, 25% Longline
Outside

1476

760

247

247

0

100% Drift Gillnet, 100% Longline Inside
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7
8
9
10
11
12

Longline
Effort
Transfer
red To
Drift
Gillnet

13
14
15
16
17

1476

822

185

0

185

100% Drift Gillnet (Plus 25% Longline Transferred),
75% Longline Outside

1476

822

185

93

93

100% Drift Gillnet (Plus 25% Longline Transferred),
37.5% Longline Outside, 37.5% Inside

1476

822

185

185

0

100% Drift Gillnet (Plus 25% Longline Transferred),
75% Longline Inside

1476

884

124

0

124

100% Drift Gillnet (Plus 50% Longline Transferred),
50% Longline Outside

1476

884

124

62

62

100% Drift Gillnet (Plus 50% Longline Transferred),
25% Longline Outside, 25% Inside

1476

884

124

124

0

100% Drift Gillnet (Plus 50% Longline Transferred),
50% Longline Inside

1476

945

62

0

62

100% Drift Gillnet (Plus 75% Longline Transferred),
25% Longline Outside

1476

945

62

31

31

100% Drift Gillnet (Plus 75% Longline Transferred),
12.5% Longline Outside, 12.5% Inside

1476

945

62

62

0

100% Drift Gillnet (Plus 75% Longline Transferred),
25% Longline Inside

1476

1007

0

0

0

100% Drift Gillnet (Plus 100% Longline Transferred)

1476

190

817

0

817

25% Drift Gillnet, 100% Longline (Plus 75% Drift Gillnet
Transferred) Outside

1476

190

817

409

409

25% Drift Gillnet; 50% Longline Inside (Plus 37.5% Drift
Gillnet Transferred), 50% Longline Outside (Plus 37.5%
Drift Gillnet Transferred)

470

25% Drift Gillnet; 25% Longline Inside (Plus 37.5% Drift
Gillnet Transferred), 75% Longline Outside (Plus 37.5%
Drift Gillnet Transferred)

18

19
1476

190

817

347

1476

190

817

470

347

25% Drift Gillnet; 75% Longline Inside (Plus 37.5% Drift
Gillnet Transferred), 25% Longline Outside(Plus 37.5%
Drift Gillnet Transferred)

1476

190

817

817

0

25% Drift Gillnet; 100% Longline (Plus 75% Drift Gillnet
Transferred) Inside

1476

380

627

0

627

50% Drift Gillnet, 100% Longline Outside (Plus 50%
Drift Gillnet Transferred)

1476

380

627

314

314

50% Drift Gillnet, 50% Longline Inside (Plus 25% Drift
Gillnet Transferred), 50% Longline Outside (Plus 25%
Drift Gillnet Transferred)

1476

380

627

252

375

50% Drift Gillnet, 25% Longline Inside (Plus 25% Drift
Gillnet Transferred), 75% Longline Outside (Plus 25%
Drift Gillnet Transferred)

20

21
22

23

24

25

26
27

Drift
Gillnet
Effort
Transfer
red To
Longline

1476

380

627

375

252

50% Drift Gillnet, 75% Longline Inside (Plus 25% Drift
Gillnet Transferred), 25% Longline Outside (Plus 25%
Drift Gillnet Transferred)

1476

380

627

627

0

50% Drift Gillnet, 100% Longline Inside (Plus 50% Drift
Gillnet Transferred)

1476

570

437

0

437

75% Drift Gillnet, 100% Longline (Plus 25%Drift Gillnet
Transferred) Outside

1476

570

437

219

219

75% Drift Gillnet; 50% Longline Inside (Plus 12.5% Drift
Gillnet Transferred), 50% Longline Outside (Plus 12.5%
Drift Gillnet Transferred)

1476

570

437

157

280

75% Drift Gillnet; 25% Longline Inside (Plus 12.5% Drift
Gillnet Transferred), 75% Longline Outside (Plus 12.5%
Drift Gillnet Transferred)

1476

570

437

280

157

75% Drift Gillnet; 75% Longline Inside (Plus 12.5% Drift
Gillnet Transferred), 25% Longline Outside (Plus 12.5%
Drift Gillnet Transferred)

1476

570

437

437

0

1476

0

1007

0

1007

75% Drift Gillnet, 100% Longline (Plus 25%Drift Gillnet
Transferred) Inside
100% Longline Outside (With All Drift Gillnet
Transferred)

1476

0

1007

504

504

50% Longline Inside (50% Drift Gillnet Transferred),
50% Longline Outside (50% Drift Gillnet Transferred)

1476

0

1007

442

565

25% Longline Inside (50% Drift Gillnet Transferred),
75% Longline Outside (50% Drift Gillnet Transferred)

1476

0

1007

565

442

75% Longline Inside (50% Drift Gillnet Transferred),
25% Longline Outside (50% Drift Gillnet Transferred)

1476

0

1007

1007

0

100% Longline Inside (With All Drift Gillnet
Transferred)

28

29

30

31
32
33
34
35
36
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K. Future Management Options
Gear-type Innovation: Buoy- Gear
Another gear type that could potentially increase the productivity of California swordfish
fishery while minimizing impacts to bycatch species is deep-set buoy gear. Deep-set
buoy gear is being developed and tested in California by the Pfleger Institute of
Environmental Research (PIER) and NOAA. The gear consists of one or more floatation
devices from which numerous mainlines are attached to support one to several numbers
of hooks, depending on the configuration (Sepulveda et al. 2014). Trials were performed
by PIER and NOAA during the 2013-2014 swordfish season off the southern California
coast to develop and test modified deep-set buoy gear configurations for use by
cooperative fishers in 2014-2015 (Sepulveda et al. 2014). Although these experiments
were not conducted on a large enough scale to calculate the CPUE, these trials did show
that swordfish could be selectively targeted at a certain depth; that non-target catch
rates, for species such as sharks, were relatively low; and there were no interactions with
any species of concern (Sepulveda et al. 2014). The results of the trials included the
capture of 11 swordfish, 6 blue sharks, 1 salmon shark, and 1 mako shark, over the
course of 12 fishing days, or 2,590 hook hours (Sepulveda et al. 2014). All of these
species in the study are non-target species encountered in the California drift gillnet
fishery, and some are even market species such as the mako shark, that therefore
provide revenue for the fishers (Sepulveda et al. 2014).
Deep-set buoy gear appears to be more a selective gear type that catches less bycatch
compared with drift gillnet and longline. Deep-set buoy gear is deployed during the
daylight hours when swordfish are found in relatively deep water (i.e.	
  250-350 m) and
species of concern, such as leatherback sea turtles, are found near the surface of the
water (Collaborative Fisheries Research West). A gear type that is utilized during the day
also poses less risk to species of concern in that fishers can see when a species is
caught on the mainline and retrieve the set immediately; therefore, reducing the amount
of time spent on a longline hook or in a drift gillnet reduces the risk of mortality.
After the additional testing of deep-set buoy gear by cooperative fishers in the 2014-2015
swordfish season, more inferences may be made regarding the economic and ecological
costs of the gear type, which includes its efficiency and its effects on non-target species
(Sepulveda et al. 2014). The major foreseeable cost associated with this gear type is the
time required to set and retrieve each set or unit (Beverly and Robinson 2004). Also,
more information regarding post-release survivorship of non-target species, such as
sharks, will be critical in assessing the ecological costs associated with deep-set buoy
gear (Sepulveda et al. 2014). Managers are optimistic that this may be a viable option for
the California fishery because it appears to be economically viable (total cost for 10 sets
of gear is around $4,000), can be utilized by small boats and is highly selective in
catching swordfish (Sepulveda et al. 2013). However, it has not yet been determined
whether deep-set buoy gear can supply swordfish on a commercial scale. In the March
2015 PFMC Meeting, the Council approved 2 EFPs to test buoy-gear with 100%
observer coverage and only in Federal Waters (PFMC 2015c).
Electronic Monitoring
Electronic monitoring is the use of video technology to record catches, discards, and
protected species bycatch (PFMC 2014f). One of the PFMC’s goals as outlined in the
March 2015 Highly Migratory Species Management Team (HMSMT) Report is to “reduce
specified protected species takes” within the California drift gillnet fishery (PFMC 2015b).
To achieve this goal, one objective of the PFMC is “to increase monitoring coverage
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rates above 2013 levels to facilitate implementation of bycatch reduction measures such
as hard caps” (PFMC 2015b). This objective states a target for implementing 100%
observer coverage through human observers and/or electronic monitoring by 2018.
Further, the objective states that the costs associated with this increase in observer
coverage will be non-government funded as the NMFS budget, which allocates funds for
30% coverage, is unlikely to be increased (PFMC 2014e; PFMC 2015b).
Worldwide, fisheries managers have considered the feasibility of electronic monitoring as
implemented for specific gear types and fleets. The International Council for Exploration
of the Sea (ICES) produced a report on bycatch of protected species that explored
recent developments of electronic monitoring in Sweden and Denmark. Two pilot
projects involving three drift gillnet vessels, four trawl vessels, and one seine vessel,
were conducted using monitoring systems by Archipelago Marine Research. These
projects concluded that electronic monitoring could be a viable, cost-effective way to
monitor protected species bycatch. Furthermore, the study notes that the cost of
implementing electronic monitoring would be about one third of the cost of human
observers (ICES 2010). In the United States, electronic monitoring system studies have
been conducted by the Northeast Fisheries Science Center (NEFSC 2014), in which
cameras began recording at the start of fishing activity as triggered by a drum rotation
sensor or a hydraulic pressure transducer (NEFSC 2014). An electronic monitoring pilot
study was also completed for the shallow-set and deep-set longline fisheries in Hawaii.
This study notes the strengths of electronic monitoring in that electronic monitoring
reviewers were able to identify hooks deployed and catch retained. In regards to
protected species bycatch, electronic monitoring and human observer data were similar
in detecting all sea turtle interactions; however each method of observer coverage
missed one of three sea turtles caught (WPFMC 2014). In the West Coast groundfish
fishery, the PFMC selected final preferred alternatives for an electronic monitoring
program for all groundfish fisheries in the trawl catch shares program (PFMC 2014g).
A drift gillnet electronic monitoring pilot project was completed in the 2006/2007 fishing
season, the results of which demonstrated electronic monitoring as a feasible alternative
or supplement for protected species bycatch monitoring (PFMC 2014b). There are both
advantages and disadvantages to implementing electronic monitoring in the drift gillnet
fishery. On-board observer coverage is an expensive compliance cost as vessels are
billed on a per-day basis for observers for both at-sea and standby time. Therefore, this
may induce higher costs for the days that a vessel does not fish when an observer is onboard. However, electronic monitoring systems can be implemented such that recording
occurs when the net is set and ends when the net is hauled back on-board in order to
monitor solely the time when fishing is occurring, thereby resulting in cost savings
(PFMC 2014f). However, the annual costs and additional funding needed to develop and
implement electronic monitoring in the drift gillnet fleet as outlined in the West Coast
Regional Electronic Monitoring Plan for the 2015-2017 Phase are a cost of $850,000 in
2015, and require $852,000 in additional funding in 2015 alone (PFMC 2015d).
100% observer coverage to ensure full accountability of the fishing fleet is also closely
tied to the potential establishment of bycatch hard caps (PFMC 2014d), as bycatch hard
caps cannot be effectively implemented without 100% observer coverage.
Disadvantages to electronic monitoring include difficulty in a camera or video recording
determining mortality or serious injury of protected species, as well as lack of ability to
take measurements and gather scientific information as completed by human observers
(PFMC 2015c). However, if bycatch interactions are based on “entanglement,” rather
than mortality or serious injury, then this determination in regards to the bycatch hard
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caps is irrelevant. If electronic monitoring can be effectively implemented at a lower cost
than human observers, it may prove to be a viable supplement to on-board human
observers in the drift gillnet fishery.
Bycatch Individual Transferable Quotas
Individual transferable quotas (ITQs) are used as a management tool to limit the harvest
of target species and avoid over-exploitation of fish stock (Costello et al 2008). If ITQs
are well implemented, they may prevent collapse across diverse taxa and ecosystems
(Costello et al. 2008). ITQs are gaining popularity because they provide fishers in limitedentry fisheries with a right to harvest a share of the total quota, which leads to reduced
competition and cost (Costello et al. 2008). The transferability of these quotas promotes
economic efficiency because less efficient fishers can trade their share of the quota to
more efficient fishers. This provides an incentive for inefficient fishermen to exit the
fishery, while the fishery as a whole still maintains the same total catch amount.
However, when ITQs are only applied to target species, the incentive to avoid bycatch
may not exist (Squires et al. 1998). To incentivize bycatch avoidance, ITQs for multiplespecies including marketable bycatch have been implemented (Costello et al. 2008).
When used in an appropriate setting, a multi-species ITQ creates a market for bycatch
species between more and less efficient fishermen to avoid bycatch and creates an
incentive to reduce negative impacts to potentially sensitive species (Costello et al.
2008). Therefore, with sufficient observer coverage, ITQs for bycatch may be a potential
solution to manage fisheries with bycatch concerns.
It is important to note that ITQs for bycatch are not appropriate when 1) an individual
bycatch event accounts for a large percentage of the entire quota of the bycatch species
and 2) when bycatch events are rare and unpredictable (Holland 2010). These events
cause the allocation of individual quotas to be infeasible and the marketability of the
quotas may be difficult due to high price variability (Holland 2010). This was seen in the
West Coast groundfish trawl fishery, where there are very low bycatch quotas compared
to target species with large quotas (Holland 2010).
The implementation of an ITQ system for cetaceans or sea turtles in the California
swordfish fishery would not be feasible due to the rarity and randomness of the
interactions (Stohs 2014). It would be impossible for fishers to assess the value of a
bycatch quota due to the highly unpredictable capture of bycatch species, which would
result in fishers having to face a substantial financial risk. Risk reduction mechanisms
such as pooling quotas, self-insurance, and market insurance could be implemented by
stakeholders to reduce risk; however further research needs to be conducted in this area
(Holland 2010).
The Pacific Leatherback Conservation Area and Exempted Fishing Permits
The Pacific Leatherback Conservation Area (PLCA) is an annual closure area extending
from Monterey, California, to mid-Oregon, and encompassing over 213,000 square
miles, that excludes the drift gillnet swordfish fishers from fishing in the area from August
15 to November 15 (Figure 4) (PFMC 2014c). The PLCA was established in 2001 by the
PFMC in an effort to reduce sea turtle interactions with the drift gillnet fishery, particularly
leatherback turtles (PFMC 2014c). During years when an El Niño is forecasted between
June through August, additional closure areas are put into place because the waters are
warmer during this time period, resulting in sea turtle migrations further south outside of
the PLCA, and a resultant increased vulnerability for sea turtle interactions within the drift
gillnet fishery (PFMC 2006b).
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One major socioeconomic consequence of the establishment of the PLCA is the
significant decline in drift gillnet fishery participation; and therefore, a significant decrease
in the economic viability of the fishery. For example, in 2000, just one year prior to the
sea turtle closure area, 81 active fishermen targeted swordfish using1,766 sets; and, in
2004, participation in this fishery decreased to 36 drift gillnet fishermen using just over
1,000 sets (PFMC 2006b). However, in alignment with the main purpose of establishing
this closure area, the number of sea turtle interactions is assumed to have significantly
decreased, especially the leatherback turtles (PFMC 2006b).
The PLCA was closed off to drift gillnet and to
the historical longline fishing gear type that
used squid bait and J-hooks in in 2001.
Although longline was banned as an allowable
gear type in 2004, our project incorporates the
reintroduction of the longline gear type with the
new gear innovations of mackerel bait type and
circle hooks – using data from Hawaii to model
a potential longline fleet in California – which
has shown to reduce turtle interactions by up to
86% (Finkbeiner 2011).

Figure 3. Drift gillnet sets from July 1990 to
May 2001 before the PLCA (left) and drift
gillnet sets from August 2001 to January
2010, after the closures were established
(right). (NOAA 2014a).

This large, closed-off area is a highly
productive region, where fishermen claimed to
have had high swordfish catch per unit effort
prior to the closure (Burke 2014). This is due
	
  
to the warm sea surface temperatures off of the coast of California during the beginning
of November, which only lasts until the middle to end of November when the temperature
drops just enough that it is not suitable habitat for swordfish (Burke 2014). However, this
area was closed off during certain times of the year because of the previously high sea
turtle interactions, especially leatherback takes with the drift gillnet gear type (PFMC
2014c).
To help increase the economic viability of the swordfish fishery off of the West Coast,
fishermen propose opening the PLCA either through (1) the use of Exempted Fishing
Permits (EFPs), or (2) opening the PLCA to fishing one week earlier in the fishing
season. These management changes will most likely only be considered acceptable if
observer coverage is significantly increased and hard caps on certain protected species
are implemented in order to control the number of bycatch interactions. These hard caps
are being proposed for the status quo fishery which only includes the use of drift gillnet
and harpoon gear types, not longline. Our project is conducted under the assumption
that the hard caps will not change with the reintroduction of the longline gear type as
conservation concerns are assumed to remain the same. Because the PLCA has not yet
been reopened to fishing and data does not exist, a quantitative analysis cannot be
conducted to determine how bycatch rates would change with the new longline gear
innovations, and how the fishery would operate under the use of hard caps for bycatch
species. Thus, the following is a qualitative assessment of how economic viability of the
fishery would increase if the PLCA were opened based on prior knowledge regarding
when the PLCA was open to fishing.
The Use of Exempted Fishing Permits (EFPs) Inside the PLCA	
  
During the March 2014 PFMC meeting, the Council rejected an EFP proposal to modify
the southern boundary of the PLCA that would have allowed drift gillnet fishermen to
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potentially access more of the swordfish stock. The area was designated based on
fishers’ knowledge that currents and sea surface temperature are important factors that
determine swordfish abundance, particularly in the PLCA area north of Cape Mendocino
(Burke 2014). However, the California State Assembly and other environmental groups
were concerned with allowing fishing in this area due to catching 2 sperm whales on one
observed set in 2010 (Assembly California Legislature 2013). During the June 2014
PFMC meeting, the Council members listed evaluating changes in the PLCA closure as
an objective and a potential way forward to transition the drift gillnet fishery in the future
under bycatch hard caps and potentially increased observer coverage (PFMC 2014a). If
there were 100% observer coverage and bycatch hard caps on species of concern
whereby the entire swordfish fishery would shut down for the remainder of the fishing
season if these hard caps were reached, then it may be viable to consider opening the
PLCA.
Opening the PLCA earlier in the Fishing Season	
  
Shortly after the PLCA was established in 2001, fishers proposed that the PLCA open on
November 1 instead of November 15. Fishers are confident that swordfish are most
abundant at the beginning of November, with a hypothesized increase in swordfish
abundance upward of 25-30% and associated increased economic profits for fishers
were the closure opened earlier in November (Burke 2014). Prior to the PLCA closure,
drift gillnet fishermen landed 11.6% of swordfish caught during the entire fishing season
in the PLCA from November 1 to 15, when averaged over the period from 1991 to 2000
(Dahl 2013).
Setting Standards for Imported Swordfish
Some stakeholders do recognize the need to hold foreign swordfish fleets accountable to
the same bycatch standards held in the U.S. Most of the landings and bycatch data from
exporting countries do not have data available to the public for the U.S. to review and
determine if the countries are in compliance with MMPA Section 1010 (a)(2) (CBD &
TIRN 2008). One example of this is Singapore, which is known as a transshipment
country, with the majority of the fish Singapore exports being from Taiwan (CBD & TIRN
2008). NMFS is one of the agencies in charge of implementing the ban on swordfish
from countries that do not show reasonable proof of meeting U.S. standards and the
Secretary of Commerce and Secretary of Treasury help to decide on whether certain
imported swordfish meet the U.S.’s bycatch standards (CBD & TIRN 2008).
For this reason, Center for Biological Diversity and Turtle Island Restoration Network
petitioned to the United States Government to ban swordfish imports from countries that
cannot demonstrate compliance with Marine Mammal Protection Act (MMPA) regulations
(CBD & TIRN 2008). A settlement was reached on January 6, 2015 in the U.S. Court of
International Trade in New York between NMFS and the plaintiffs (Center for Biological
Diversity, Turtle Island Restoration Network and Natural Resources Defense Council)
agreeing that NMFS will enforce provisions in the MMPA prohibiting seafood imports that
do not meet U.S. marine mammal bycatch standards (CBD 2015). Through this
settlement, NMFS must decipher a method to implement this provision by August 2016
(CBD 2015).
The E.U. has shown that import bans on countries that refuse to comply with bycatch
mitigation regulation measures is an effective way to improve the swordfish fishing
practices of foreign countries (Fish2Fork.com 2014). The E.U. has placed swordfish
embargos on Belize, Fiji, Panama, Togo and Vanuatu. After the embargos were instated,
these countries quickly adopted the bycatch regulations demanded in order to release
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the ban and continue profiting from the exportation of highly demanded seafood
(Fish2Fork 2014). This attests to the effectiveness of import bans to protect bycatch
species on the global level. Incorporating an import ban for swordfish has the potential to
decrease America’s impact on bycatch species and even the playing field between
domestic and foreign fishermen.

L. Cost-benefit Analysis: Methods and Results
A cost-benefit analysis was conducted as a preliminary analysis to motivate the options
for the potential changes within the California swordfish fishery to present to the Pacific
Fishery Management Council. This analysis explored the costs and benefits associated
with a drift gillnet fleet, a longline fleet, and a fleet with a mix of these gear types under
hard caps, based on each fleet’s overall catch, costs, and when the bycatch hard caps
would likely be reached.
The hard caps proposed for the drift gillnet fishery consider the following bycatch species
of concern: loggerhead and leatherback sea turtles; and humpback and sperm whales. If
hard caps for any of the species are met in a given season, the fishery would shut down
at the start of the following fishing month for the remainder of the fishing season. This
cost-benefit analysis considered different fleet compositions because a diverse fleet may
result in different swordfish catch rates and different bycatch rates; thus affecting the
amount of time that the fishery may remain open and obtain revenue before reaching the
hard cap. As aforementioned, our project focuses on California landings; therefore, this
analysis will incorporate California drift gillnet landings and Hawaii shallow set longline
landings to California. Harpoon is not considered in this analysis due to its low
participation and because it cannot reasonably supply swordfish to meet a significant
portion of the U.S. demand for swordfish.
Cost-Benefit Research Question: What are the costs and benefits associated with 3
different gear type scenarios under a bycatch cap implementation, and which scenario
results in the greatest profitability as represented by a larger benefit-cost ratio and/or net
present value? The 3 scenarios are:
1. A fleet comprised 100% of drift gillnet vessels
2. A fleet comprised 100% of longline vessels
3. A 50/50 fleet combination of drift gillnet and longline vessels
This analysis explored the tradeoffs between the 3 scenarios of fleet compositions to
determine which will generate the greatest total annual revenue, indicative of the fleet
with the most catch and/or least amount of foregone revenue11.
The following data were utilized in this cost-benefit analysis:
1. California landings data: These data include the ex-vessel revenue price for
California drift gillnet from 2006-2013 (average price per pound of swordfish).
These data will be utilized to calculate:
a. The revenue per month of the California drift gillnet fishery from 20062013
b. The swordfish catch in metric tons per month by the California drift gillnet
fishery from 2006-2013
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2. California summarized landings record data: These data include the summarized
annual bycatch rate per metric ton of swordfish caught in the California drift
gillnet fishery for each of the bycatch species of concern from 2006-2013. These
data will be utilized to determine:
a. At what point in the fishing season the bycatch hard cap would be
reached based on the amount of swordfish caught per month from 20062013.
*Note: These data have already been extrapolated to assume a bycatch rate
with 100% observer coverage.
3. Hawaii observer record data: These data include the landings records for
swordfish caught from 2006-2013. These data will be utilized to determine:
a. The swordfish catch in metric tons per month for shallow-set longline
from 2006-2013.
4. Hawaii summarized landings record data: These data include the summarized
annual bycatch rate per metric ton of swordfish caught in the Hawaii shallow-set
longline fishery for each of the bycatch species of concern from 2006-2013.
These data will be used to determine:
a. At what point in the fishing season the bycatch hard cap would be
reached based on the amount of swordfish caught per month from 20062013.
Assumptions	
  
Drift gillnet and longline fisheries
• The timeline used in this analysis assumes that the 6-year Experimental Fishing
Permits were passed in 2013, however active fishing did not start until 2014,
continuing until 2019. This assumes that no revenue was produced and no costs
were incurred in 2013 except for the purchase of the longline vessels as fixed
upfront costs.
• The Hawaiian LL landings to California are assumed to be representative of
allowing LL as a commercial gear type in California because the Hawaiian LL
fishermen fish just outside the California EEZ, in the same waters in which
California LL fishermen would fish if LL were an allowed gear type in California.
• The proposed California longline fleet would be the same size and engage in the
same level of effort as the Hawaii fleet that lands in California HI fleet.
• The average number of HI longline vessels that landed to CA ports from 20062013 was 6.
• For the 100% LL fleet, assume that with the reintroduction of the CA LL fishery,
there is entry or transition of DGN fishers to fill the assumed maximum amount of
LL vessels being 6. This also assumes that all DGN fishers will stop actively
participation in the fishery. This is a potentially likely scenario as part of the
reason the Council is considering the reintroduction of LL is because there is
pressure to close or phase-out the DGN fishery. The introduction of this policy
could indicate to the DGN fishers that their fishery will likely be closed, leading
them to choose to transition to LL or find other forms of employment.
• For the 50/50 scenario, assume that exactly half of the amount of fishing effort
occurs, and therefore half of the projected revenue for both gear types.
• The total number of trips taken by HI LL vessels that landed to CA from 20062013 was 67; therefore we assume the average number of trips that will be taken
for the CA LL fishery from 2014-2019 will be equivalent at 11.16.
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•

•
•

•
•

The number of average annual trips for the DGN swordfish fishery from 20142019 will be equivalent to the average number taken from 2006-2013, which was
11.2.
The only LL gear that will be allowed for CA permits is shallow set (<100 m
deep), not deep set.
The fishing season is based on the number of fishing months within a calendar
year (starting on January 1) for both fisheries
o The LL fishery has 7 fishing months: January, February, March, April,
October, November, and December
o The DGN fishery has 6 fishing months: August, September, October,
November, and December
Assume the swordfish stock is stable and will not reach MSY with an increase in
effort, therefore a cap on swordfish catch was not considered for this analysis.
Assume oceanographic and fishing conditions remain the same from 2014-2019
as they were from 2006-2013, resulting in similar swordfish and bycatch
numbers.

Bycatch
• The amount of bycatch caught in the drift gillnet fishery was extrapolated due to
the 20% observer rate. This combined with the reality that bycatch events are
rare may result in bycatch projections that are overestimated.
• Assume that, from 2014-2019, each of the gear types will catch the same exact
number of bycatch in the same month as those gear types historically caught
from 2006-2013. This assumption needed to be made in order to realistically
illustrate the potential for bycatch interactions as the events are random and rare
and cannot be accurately simulated.
• Bycatch caps are reset at the beginning of a calendar year during this time
period.
• When bycatch caps are hit the closure of the fishery does not go into effect until
the following month. Therefore, there is no foregone profit when a bycatch cap is
hit in December.
• 30% of Observer coverage will be paid by the National Marine Fisheries Service,
leaving 70% of the costs to the fishers.
• Assume that all DGN vessels have the capability to incorporate added observers.
• The average total cost of hosting an observer aboard a fishing vessel in the
swordfish fishery is assumed to be $800 per trip for each gear type (Source:
correspondence from NOAA scientist.)
• Assume no improvements in bycatch reduction technology occur from 2014-2019
Calculations
• The average annual variable costs used in this analysis for all scenarios were
based on the historical average annual costs. This assumes that the average
annual variable costs for swordfish fishing for a given gear remain the same from
2014-2019 and therefore do not need to be projected into the future for this
analysis.
• The 2013 base revenue for the longline fishery used to project the annual
revenue from 2014-2019 was based on the average annual revenue from 20062013 due to the specificity of the data available. This assumes that the average
annual revenue for the HI LL fishery would be equivalent to a CA LL fishery of
the same size from 2006-2013.

97

•
•
•

•

•

Data from 2007 weren’t included because the data for the 2007 HI LL fishery
were not available.
The cost of a used swordfish shallow set longline boat equipped to fish, along
with a permit is $145,000 (based on the research conducted).
Projected average annual revenue growth for the DGN fishery from 2014-2019 is
assumed to be equivalent to the average annual trend in growth (which in this
case was a decline) in the DGN swordfish fishery revenue from 2006-2013.
Calculated projected average annual revenue growth for the LL fishery was
based on the growth in revenue of the HI LL fishery landing to CA from 19932011, assuming that the growth in revenue for the CA LL fishery would be the
same. With the same number of vessels constant throughout this period, this
growth in revenue would likely be due to improvements in knowledge and skill at
catching swordfish and effectively utilizing the gear within the fishery.
The revenues for the 50/50 fleet were calculated by dividing each of the
projected revenues in half and adding the two together. This assumes that the
mixed gear fishery from 2014-2019 would produce exactly half of the effort and
therefore exactly half of the revenue produced by each fishery from 2006-2013.

Costs and Benefits	
  
Costs: To equate the same types of costs for drift gillnet and longline, the costs
associated with each gear type are summarized by a variable cost per trip metric.
Variable Costs
• Fuel, food,
crew, gear,
maintenance,
ice, bait,
observer
coverage costs

Fixed Costs
• The 100% DGN scenario has zero fixed costs.
• The 100% LL scenario incorporates the purchase of 6 LL
vessels to participate in the proposed LL fleet under the EFP
trial period12,13.
• The 50% DGN/50% LL scenario incorporates the purchase
of 3 LL vessels.

Benefits: The benefit evaluated in this analysis is the revenue incurred by each
swordfish fleet scenario. This benefit is quantified as the amount of revenue that the
fishery obtains prior to hitting a bycatch hard cap. Further details on cost and benefit
calculations may be found in the Analysis Methodology section.
Methodology
Each scenario analyzes the projected revenue due to swordfish catch per month for the
fleet(s) starting in year 2014 and continuing through 2019 for a total of 6 active fishing
years. The projections were estimated from historical revenue data from both the active
California DGN fleet and active Hawaii LL fleet landing to California during 2006-2013.
The number and month of actual historical bycatch recorded by observers are
incorporated to determine at what month in a given year throughout this future 6 year
period would result in the fishery’s closure due to a hard cap being reached, if at all.
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Although not all LL fishers may have to purchase a new vessel (a fisher could have a vessel because s/he participated in the historical longline
fishery, or a fisher from the Hawaii fleet could join the CA fleet), it is assumed that all fishers would have to purchase a vessel, such that this
analysis doesn’t underestimate costs.
13
6 LL vessels are purchased as this is about the average number of LL vessels in the Hawaiian LL fleet that have landed to California during the
time period from 2006-2013. Therefore, it is most probable that 6 LL vessels would be the number of permits participating in the EFP trial period.	
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Bycatch Caps
The annual hard cap levels for each of the four species (Leatherback and Loggerhead
turtles and Sperm and Humpback whales) were predetermined by the Pacific Fishery
Management Council. These hard cap levels are compared to the number of “takes14” of
each of these species for every year from 2006-2013 to determine if the hard caps are
reached. If the number of “takes” for any of the four bycatch species equal or are greater
than the PFMC’s hard cap levels, then the fishery shuts down for the remaining of the
calendar year – meaning no more fishing is allowed through the end of December. If the
number of “takes” for all of the bycatch species is less than the hard cap levels, then the
fishery remains open for the entire calendar year. To simplify the analysis, we are
assuming that the fishery shuts down at the end of the calendar year instead of the end
of the fishing season. The hard cap levels reset every year, meaning if the cap is
reached in November of 2008, then fishermen can resume fishing DGN in January 2009.
The PFMC bycatch hard cap proposals are as follows: Leatherback turtles: 2 individuals,
Loggerhead turtles: 2 individuals, Sperm whales: 2 individuals, Humpback whales: 1
individual.
Cost and Benefit Calculations	
  
Fishing Months: Based on the historical data from 2006-2013, the total number of
active fishing months per year for both gear types is determined. The total fishing months
for DGN and LL were the same every year for both gear types throughout this time
period: DGN fished 6 months and LL fished 7 months.
Time Frame: Year 2013 is used as the base year 0 in which no fishing activity occurs
and the only costs for the fishery are those associated with the LL fleet purchasing the
vessels (any other potential costs for the fishermen associated with not fishing during this
year is not considered). For this analysis, fishing begins in 2014, or year 1, and the
analysis ends after 2019, or year 6 (the end of the EFP trial period).
Costs: Total “annual average variable costs” were calculated for each gear type by
taking the sum of the variable costs averaged from 2006-2013. All historic costs for each
gear type were calculated into present value (2014 dollars) for the analysis. Observer
coverage costs to the fishermen were calculated by taking 70% of the average observer
cost per trip in a swordfish fishery multiplied by the number of average annual trips taken
by a specific gear type. These are added to the “annual average variable cost” of a
specific fishery to obtain the “annual cost.” The annual cost is divided by the number of
fishing months for a gear type to obtain a value for monthly cost, which was then
multiplied by the number of months remaining in the calendar year after the month the
cap is hit to obtain the “forgone costs” each year. The foregone costs are subtracted from
the annual costs to calculate the “total average annual costs,” which was then calculated
into present value (2014$) and summed to obtain a total present value of costs for each
scenario (see Excel for calculations).
Benefits: The benefit measure used in this analysis is the sum of the projected total
annual revenue obtained before each of the three fleets hits the hard bycatch cap during
the time period from 2014-2019. The projected annual revenue for each fleet from 2014-

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  The	
  term	
  "take"	
  means	
  to	
  harass,	
  hunt,	
  capture,	
  or	
  kill,	
  or	
  attempt	
  to	
  harass,	
  hunt,	
  capture,	
  or	
  kill	
  any	
  marine	
  mammal	
  
(NOAA	
  2014a).	
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2019 is projected from the historic revenues of a given gear type15 starting from 2013
and using the projected annual revenue growth rate, which we calculated based off of
past trends for each gear type (see Excel spreadsheet for calculations)16,17. The
calculated projected annual revenue is then divided by the number of each gear type’s
respective fishing months to obtain the projected monthly revenue. The “forgone
revenue,” which is the revenue not obtained in a given year for a fleet after the hard cap
is hit, was calculated by multiplying the monthly projected revenue by the number of
months left in the calendar year after the month the cap is hit. The annual “forgone
revenue” for a given scenario is then subtracted from the “projected annual revenue,”
resulting in the annual “total revenue”. These total revenues were then calculated into
present value (2014 dollars) and summed to obtain a total present value of revenues for
each scenario (see Excel spreadsheet for calculations).
Net Present Value and Benefit-Cost Ratio: For each scenario, the total present value
(TPV) of costs is subtracted from the TPV of benefits to obtain the net present value
(NPV) for the scenario. The benefit-cost ratio (B/C Ratio) was calculated by dividing the
TPV of revenues by the TPV of costs.
Sensitivity Analysis: A sensitivity analysis was conducted for the three different
management scenarios to determine if and how much the B/C ratio and the NPV would
change with different discount rates. Discount rates of 4%, 5%, 6%, and 8% were used
because fishermen acquire loans from the California Fisheries Fund at an interest rate
between 4 and 8%.
Results 	
  
The 100% DGN scenario has the highest B/C ratio at 13.02, the 100% LL scenario has
the highest NPV value at $10,275,650. The DGN scenario has the lowest NPV value at
$1,678,498 and the LL scenario has the lowest B/C ratio at 6.35, while 50% DGN and
50% LL ranked in the middle for both NPV and B/C ratio at $6,270,545 and 7.00,
respectively.
A sensitivity analysis was conducted for the 3 different management scenarios in order to
determine how sensitive the NPV and the B/C ratio results were to the discount rate. The
sensitivity analysis shows that NPV and the B/C ratios are not significantly sensitive to
different discount rates because DGN has the highest B/C ratio and LL has the highest
NPV value across all discount rates.

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
15

The mixed gear type fleet’s projected revenues summed 50% of the drift gillnet projected revenue
and 50% of the projected LL revenue.
16
Note: for the LL projections, the 2013 base revenue for the longline fishery used to project the annual
revenue from 2014-2019 was the average annual revenue from 2006-2013 for the HI LL fishery landing
to CA ports.
17
The historic revenues were calculated into 2014 dollars for the analysis.	
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Recreational	
  Angler	
  Comments	
  to	
  Governor	
  Brown	
  re:	
  Drift	
  Gillnet	
  Fishery,	
  May	
  2015	
  
Agenda	
  Item	
  H.3:	
  Drift	
  Gillnet	
  Management	
  Plan	
  Hard	
  Caps	
  
	
  
I	
  started	
  ocean	
  fishing	
  in	
  the	
  1930's.	
  I	
  witnessed	
  the	
  successful	
  operation	
  of	
  broadbill	
  harpoon	
  
boats	
  in	
  Southern	
  California	
  waters	
  for	
  years.	
  The	
  professional	
  boats	
  harvested	
  150	
  to	
  300	
  
broadbills	
  per	
  boat	
  for	
  years	
  without	
  killing	
  any	
  marlin,	
  mammals	
  or	
  other	
  marine	
  life.	
  And	
  they	
  
did	
  it	
  until	
  the	
  gill	
  nets	
  were	
  permitted	
  to	
  move	
  in	
  and	
  put	
  the	
  traditional	
  harpoon	
  boats	
  out	
  of	
  
business.	
  Eventually,	
  the	
  gill	
  nets	
  not	
  only	
  destroyed	
  the	
  broadbill	
  fishery,	
  but	
  heavily	
  impacted	
  
recreational	
  marlin	
  fishing	
  and	
  other	
  marine	
  life	
  as	
  well.	
  
	
  
As	
  chairman	
  of	
  the	
  Billfish	
  Advisory	
  Panel	
  to	
  the	
  Pacific	
  Fisheries	
  Management	
  Council,	
  I,	
  among	
  
others,	
  advocated	
  for	
  banning	
  gill	
  nets	
  from	
  California	
  waters,	
  which	
  was	
  eventually	
  done.	
  
SURPRISE!	
  The	
  broadbill	
  fishery	
  slowly	
  returned	
  and	
  recreational	
  angling	
  for	
  Marlin	
  improved.	
  
	
  
Let	
  us	
  not	
  permit	
  the	
  destructive	
  effect	
  of	
  gill	
  nets	
  to	
  continue	
  to	
  decimate	
  California	
  waters.	
  
	
  
Ed	
  Martin	
  
Huntington	
  Beach,	
  CA	
  (92646)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  &	
  Harbour	
  Rod	
  &	
  Reel	
  Club	
  
	
  
	
  
The	
  drift	
  gillnet	
  fishery	
  catches	
  several	
  species	
  of	
  marine	
  life	
  that	
  are	
  ultimately	
  discarded,	
  
including	
  recreationally	
  important	
  species	
  like	
  striped	
  marlin.	
  Drift	
  gillnets	
  are	
  inherently	
  
nonselective	
  and	
  will	
  have	
  unintended	
  interactions	
  even	
  with	
  increased	
  monitoring	
  and	
  
management.	
  Therefore,	
  we	
  encourage	
  the	
  commercial	
  industry	
  to	
  move	
  away	
  from	
  drift	
  
gillnets	
  and	
  transition	
  to	
  more	
  selective	
  and	
  actively	
  tended	
  gear	
  types	
  like	
  harpoon	
  and	
  buoy	
  
gear.	
  
	
  
As	
  long	
  as	
  the	
  drift	
  gillnet	
  fishery	
  exists,	
  we	
  ask	
  that	
  the	
  culpable	
  parties	
  be	
  held	
  accountable.	
  
We	
  need	
  to	
  have	
  a	
  clear	
  picture	
  of	
  how	
  many	
  animals	
  are	
  caught	
  by	
  the	
  drift	
  gillnet	
  fishery.	
  
Enforcement	
  of	
  hard	
  caps	
  on	
  protected	
  species	
  will	
  not	
  happen	
  until	
  every	
  fishing	
  trip	
  is	
  
observed.	
  
	
  
Thank	
  you	
  for	
  your	
  consideration	
  of	
  these	
  comments.	
  As	
  resource	
  users,	
  we	
  look	
  forward	
  to	
  
working	
  together	
  toward	
  sustainable	
  management	
  of	
  our	
  fisheries.	
  
	
  
Michael	
  Godfrey	
  
Granada	
  Hills,	
  CA	
  (91344)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  &	
  Reel	
  Club	
  

	
  
Dear	
  Governor	
  Brown,	
  
	
  
Thank	
  you	
  for	
  the	
  opportunity	
  to	
  present	
  my	
  views	
  on	
  drift	
  gillnets	
  and	
  the	
  possible	
  use	
  of	
  
longlines	
  off	
  the	
  California	
  coast.	
  These	
  two	
  methods	
  of	
  commercial	
  fishing	
  are	
  some	
  of	
  the	
  
most	
  destructive	
  currently	
  in	
  use.	
  
	
  
While	
  typically	
  targeting	
  swordfish,	
  the	
  incidental	
  bycatch	
  associated	
  with	
  drift	
  gillnets	
  is	
  truly	
  
an	
  "eye	
  opener".	
  Efforts	
  have	
  been	
  underway	
  for	
  a	
  number	
  of	
  years	
  to	
  phase	
  out	
  drift	
  gillnets	
  in	
  
favor	
  of	
  more	
  sustainable	
  fishing	
  gear	
  i.e.	
  buoy	
  gear	
  and	
  traditional	
  harpooning.	
  Both	
  of	
  these	
  
options	
  result	
  in	
  a	
  higher	
  quality	
  product	
  being	
  sold	
  to	
  the	
  consumer	
  while	
  virtually	
  eliminating	
  
an	
  unnecessarily	
  destructive	
  and	
  indiscriminate	
  form	
  of	
  fishing	
  that	
  kills	
  untold	
  numbers	
  of	
  
whales,	
  porpoises,	
  sea	
  lions,	
  turtles,	
  birds	
  and	
  marlin	
  and	
  other	
  fin	
  fish.	
  
	
  
Additionally,	
  the	
  Pacific	
  Fishery	
  Management	
  Council	
  is	
  considering	
  an	
  experimental	
  longline	
  
fishery	
  within	
  the	
  200	
  mile	
  U.	
  S.	
  Exclusive	
  Economic	
  Zone	
  (EEZ).	
  While	
  one	
  might	
  debate	
  
whether	
  longlines	
  or	
  drift	
  gillnets	
  are	
  more	
  destructive,	
  it	
  is	
  safe	
  to	
  say	
  that	
  neither	
  method	
  has	
  
a	
  place	
  in	
  today's	
  eco-‐based	
  approach	
  to	
  fishery	
  management.	
  Both	
  are	
  20th	
  century	
  methods	
  
that	
  have	
  outlived	
  their	
  usefulness.	
  
	
  
It	
  would	
  be	
  greatly	
  appreciated	
  if	
  you	
  would	
  consider	
  writing	
  to	
  the	
  Chair	
  of	
  the	
  Pacific	
  Fishery	
  
Management	
  Council	
  requesting	
  the	
  following	
  actions:	
  1.	
  that	
  drift	
  gillnets	
  be	
  transitioned	
  to	
  a	
  
more	
  sustainable	
  gear	
  without	
  the	
  high	
  levels	
  of	
  bycatch.	
  2.	
  that	
  there	
  be	
  100%	
  observer	
  
coverage	
  (either	
  human	
  or	
  electronic)	
  on	
  all	
  drift	
  gillnet	
  boats.	
  3.	
  that	
  hardcaps	
  be	
  established	
  
for	
  protected	
  species.	
  4.	
  that	
  longlines	
  (experimental	
  or	
  otherwise)	
  be	
  kept	
  out	
  of	
  California	
  
waters.	
  	
  	
  
	
  
Thank	
  you	
  for	
  your	
  consideration	
  of	
  these	
  very	
  important	
  fishery	
  management	
  issues.	
  
	
  
Robert	
  R.	
  Kurz	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
Member	
  of	
  Laguna	
  Niguel	
  Billfish	
  Club	
  
	
  
Typical	
  anglers	
  who	
  use	
  fishing	
  rods	
  (i.e.	
  recreational	
  fishermen)	
  take	
  the	
  hit	
  for	
  unregulated	
  
commercial	
  fleets	
  that	
  decimating	
  our	
  tuna,	
  marlin	
  &	
  swordfish	
  populations.	
  Keep	
  gill	
  nets	
  and	
  
long	
  lines	
  away	
  from	
  California	
  waters.	
  
	
  
Robert	
  Mahony	
  
Tustin,	
  CA	
  (92782)	
  

Dear	
  Governor	
  Brown:	
  I	
  rely	
  on	
  the	
  recreational	
  fishing	
  industry	
  to	
  support	
  my	
  family.	
  I	
  have	
  
been	
  in	
  the	
  tackle	
  business	
  for	
  15	
  years	
  and	
  have	
  seen	
  a	
  sharp	
  decrease	
  in	
  pelagic	
  game	
  fish	
  off	
  
the	
  West	
  Coast	
  of	
  California.	
  The	
  observer	
  data	
  has	
  proven	
  that	
  west	
  coast	
  gill	
  net	
  boats	
  have	
  
way	
  too	
  much	
  by-‐catch	
  while	
  targeting	
  swordfish.	
  Their	
  destructive	
  commercial	
  fishing	
  gear	
  is	
  
depleting	
  mammals,	
  turtles,	
  and	
  game	
  fish	
  such	
  as	
  striped	
  marlin	
  and	
  sharks.	
  Please	
  consider	
  a	
  
mandatory	
  gear	
  change	
  for	
  all	
  drift	
  net	
  boats	
  to	
  harpoon	
  and	
  deep	
  set	
  buoy	
  gear	
  for	
  targeting	
  
west	
  coast	
  sword	
  fish.	
  	
  
	
  
Bob	
  Hoose	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
I	
  was	
  personally	
  Involved	
  in	
  both	
  harpooning	
  and	
  drift	
  gill	
  netting	
  in	
  Southern	
  California	
  for	
  over	
  
30	
  years	
  cannot	
  believe	
  the	
  devastation	
  caused	
  by	
  drift	
  gillnet	
  practices.	
  They	
  have	
  wiped	
  out	
  a	
  
number	
  of	
  different	
  species.	
  Other	
  animals	
  can	
  get	
  caught,	
  including	
  whales,	
  seals,	
  
dolphins,and	
  turtles.	
  It	
  is	
  absolutely	
  ridiculous	
  to	
  continue	
  to	
  allow	
  drift	
  gill	
  nets	
  to	
  be	
  used.	
  
	
  
David	
  Black	
  	
  
Borrego	
  Springs,	
  CA	
  (92004)	
  
	
  
	
  
The	
  drift	
  gillnet	
  fishery	
  catches	
  several	
  species	
  of	
  marine	
  life	
  that	
  are	
  ultimately	
  discarded	
  
including	
  recreationally	
  important	
  species	
  like	
  striped	
  marlin.	
  Drift	
  gillnets	
  are	
  inherently	
  
nonselective	
  and	
  will	
  have	
  unintended	
  interactions	
  even	
  with	
  increased	
  monitoring	
  and	
  
management.	
  We	
  must	
  move	
  away	
  from	
  drift	
  gillnets	
  and	
  transition	
  the	
  fishery	
  to	
  more	
  
selective	
  and	
  actively	
  tended	
  gear	
  types	
  like	
  harpoon	
  and	
  buoy	
  gear.	
  
	
  
Robert	
  Van	
  Der	
  Capellen	
  
Mission	
  Viejo,	
  CA	
  (92692)	
  
	
  
I've	
  been	
  fishing	
  the	
  coast	
  of	
  Southern	
  California	
  since	
  1965.	
  Over	
  the	
  years	
  I've	
  seen	
  a	
  
dramatic	
  decline	
  of	
  swordfish,	
  marlin,	
  and	
  sharks.	
  Please	
  help	
  regain	
  our	
  living	
  ocean	
  for	
  future	
  
generations!	
  
	
  
Jeff	
  Acampora	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
Member	
  of	
  Dana	
  Angling	
  Club	
  
	
  

The	
  drift	
  gillnet	
  fishery	
  catches	
  several	
  species	
  of	
  marine	
  life	
  that	
  are	
  ultimately	
  discarded	
  
including	
  recreationally	
  important	
  species	
  like	
  striped	
  marlin.	
  Drift	
  gillnets	
  are	
  inherently	
  
nonselective	
  and	
  will	
  have	
  unintended	
  interactions	
  even	
  with	
  increased	
  monitoring	
  and	
  
management.	
  I	
  encourage	
  you	
  to	
  spark	
  a	
  transition	
  away	
  from	
  drift	
  gillnets	
  and	
  transition	
  the	
  
fishery	
  to	
  more	
  selective	
  and	
  actively	
  tended	
  gear	
  types	
  like	
  harpoon	
  and	
  buoy	
  gear.	
  	
  I	
  strongly	
  
support	
  the	
  implementation	
  of	
  hard	
  caps	
  on	
  protected	
  and	
  vulnerable	
  species,	
  and	
  100	
  percent	
  
monitoring	
  to	
  ensure	
  those	
  hard	
  caps	
  are	
  adequately	
  enforced.	
  	
  
	
  
Scott	
  Dafferner	
  
Costa	
  Mesa,	
  CA	
  (92627)	
  
	
  
	
  
As	
  long	
  as	
  the	
  drift	
  gillnet	
  fishery	
  exists,	
  I	
  ask	
  that	
  you	
  hold	
  the	
  fleet	
  accountable.	
  I	
  fully	
  support	
  
the	
  implementation	
  of	
  hard	
  caps	
  on	
  protected	
  and	
  vulnerable	
  species,	
  and	
  100	
  percent	
  
monitoring	
  to	
  ensure	
  those	
  hard	
  caps	
  are	
  adequately	
  enforced.	
  Enforcement	
  of	
  hard	
  caps	
  on	
  
protected	
  species	
  will	
  not	
  happen	
  until	
  every	
  fishing	
  trip	
  is	
  observed.	
  Thank	
  you	
  for	
  your	
  
consideration.	
  
	
  
Jeff	
  Tuttle	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
	
  
	
  
Considering	
  the	
  unfair	
  attack	
  on	
  fishing	
  and	
  hunting	
  rights	
  in	
  this	
  state,	
  it	
  would	
  seem	
  to	
  be	
  a	
  
no-‐brainer	
  to	
  move	
  towards	
  eliminating	
  drift	
  gill	
  nets,	
  which	
  indiscriminately	
  kill	
  fish,	
  mammals.	
  
turtles,	
  and	
  birds.	
  No	
  one	
  supports	
  them	
  but	
  lazy	
  commercial	
  fishermen	
  (They	
  should	
  go	
  out,	
  
find	
  the	
  game	
  and	
  catch	
  them	
  by	
  rod	
  and	
  reel).	
  Inshore	
  gill	
  nets	
  were	
  banned	
  decades	
  ago....so	
  
why,	
  if	
  not	
  for	
  some	
  political	
  reason	
  rather	
  than	
  resource	
  management,	
  have	
  offshore	
  nets	
  
prevailed	
  in	
  their	
  unseen	
  slaughter	
  of	
  a	
  decimated	
  stock	
  of	
  species	
  in	
  the	
  Eastern	
  Pacific?	
  
	
  
Bruce	
  Collins	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
Member	
  of	
  Dana	
  Sportfishers	
  
	
  
	
  
	
  
	
  
	
  
	
  

I	
  have	
  been	
  a	
  commercial	
  and	
  sport	
  fisherman	
  for	
  the	
  last	
  40	
  years	
  in	
  San	
  Diego.	
  I	
  have	
  seen	
  the	
  
horror	
  of	
  the	
  indiscriminate	
  killing	
  that	
  the	
  gill	
  nets	
  cause	
  to	
  the	
  marine	
  environment.	
  I	
  implore	
  
you	
  to	
  do	
  what	
  ever	
  it	
  takes	
  to	
  out	
  law	
  this	
  kind	
  of	
  fishing.	
  The	
  oceans	
  have	
  never	
  been	
  in	
  
worse	
  condition	
  for	
  fishing,	
  and	
  the	
  use	
  of	
  gill	
  nets	
  will	
  ensure	
  that	
  the	
  conditions	
  continue	
  to	
  
worsen.	
  Please	
  do	
  your	
  part	
  to	
  end	
  this	
  type	
  of	
  fishing	
  along	
  the	
  coast	
  of	
  California.	
  I	
  thank	
  you	
  
and	
  all	
  of	
  the	
  anglers	
  in	
  the	
  state	
  thank	
  you	
  also.	
  
	
  
William	
  Garland	
  
Laguna	
  Niguel,	
  CA	
  (92071)	
  
Member	
  of	
  San	
  Diego	
  Rod	
  and	
  Reel	
  Club	
  
	
  
	
  
The	
  commercial	
  industry	
  is	
  ruining	
  a	
  sport	
  that	
  I	
  enjoy,	
  and	
  has	
  largely	
  ruined	
  it	
  for	
  the	
  younger	
  
generation.	
  It's	
  never	
  been	
  about	
  the	
  individual	
  anglers,	
  it's	
  always	
  been	
  about	
  the	
  commercial	
  
folks	
  and	
  the	
  money	
  behind	
  it.	
  Please	
  STOP	
  this	
  destruction	
  by	
  the	
  gill	
  netters!	
  
	
  
Brian	
  Cyr	
  
Vista,	
  CA	
  (92081)	
  
	
  
	
  
We	
  should	
  eliminate	
  the	
  use	
  of	
  gill	
  nets	
  as	
  well	
  as	
  long	
  line	
  fishing.	
  The	
  government	
  blames	
  
recreational	
  fishermen	
  for	
  many	
  of	
  the	
  ills	
  of	
  the	
  ocean,	
  when	
  in	
  fact	
  it	
  is	
  the	
  greed	
  of	
  
politicians	
  that	
  allow	
  the	
  commercial	
  take	
  and	
  method	
  to	
  continue	
  largely	
  unchecked.	
  
	
  
Randy	
  Miner	
  
Anaheim,	
  CA	
  (92805)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
As	
  an	
  avid	
  recreational	
  angler,	
  I	
  feel	
  that	
  adding	
  longlines	
  to	
  the	
  California	
  fisheries	
  would	
  
negatively	
  impact	
  our	
  marine	
  life	
  here	
  in	
  California.	
  We	
  are	
  blessed	
  to	
  live	
  in	
  one	
  of	
  the	
  most	
  
beautiful	
  places	
  in	
  the	
  world,	
  and	
  to	
  have	
  one	
  of	
  the	
  most	
  abundant	
  areas	
  of	
  sea	
  life	
  to	
  go	
  with	
  
that.	
  Please	
  don't	
  add	
  long	
  liners	
  to	
  our	
  waters,	
  and	
  please	
  consider	
  transitioning	
  to	
  more	
  
sustainable	
  fishing	
  gear	
  with	
  less	
  bycatch.	
  We	
  as	
  anglers	
  would	
  like	
  to	
  keep	
  our	
  gamefish	
  
population	
  stable	
  for	
  future	
  generations	
  to	
  enjoy.	
  	
  
	
  
Robert	
  Bents	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  

	
  
	
  
I	
  have	
  personally	
  witnessed	
  the	
  severe,	
  destructive	
  power	
  of	
  the	
  use	
  of	
  drift	
  gill	
  nets	
  and	
  other	
  
forms	
  of	
  indiscriminate	
  commercial	
  fishing	
  practices	
  off	
  of	
  the	
  Soouthern	
  California	
  coast	
  over	
  
the	
  course	
  of	
  my	
  personal	
  and	
  professional	
  life.	
  Growing	
  up	
  on	
  the	
  beach	
  in	
  the	
  1970's	
  and	
  
constantly	
  interacting	
  with	
  the	
  ocean	
  at	
  almost	
  every	
  level,	
  I	
  witnessed	
  the	
  decline	
  of	
  the	
  
California	
  Halibut	
  and	
  California	
  White	
  Sea	
  Bass	
  due	
  to	
  the	
  use	
  of	
  near-‐shore	
  gill	
  nets.	
  The	
  
return	
  of	
  these	
  fish	
  in	
  both	
  size	
  and	
  number	
  directly	
  reflected	
  the	
  limiting	
  of	
  these	
  nets	
  to	
  
outside	
  the	
  3	
  mile	
  limit.	
  The	
  same	
  result	
  may	
  be	
  seen	
  when	
  pelagic	
  drift	
  gill	
  nets	
  are	
  removed.	
  I	
  
remember	
  the	
  days	
  of	
  my	
  youth,	
  when	
  a	
  crossing	
  to	
  Catalina	
  from	
  any	
  port	
  along	
  the	
  coast	
  
included	
  sightings	
  of	
  many	
  sharks	
  of	
  various	
  types	
  and	
  during	
  the	
  Summer	
  months,	
  these	
  would	
  
be	
  mixed	
  with	
  sightings	
  of	
  marlin	
  and	
  swordfish.	
  Those	
  days	
  disappeared	
  by	
  the	
  mid	
  80's.	
  I	
  am	
  
now	
  employed	
  as	
  a	
  tug	
  boat	
  captain	
  for	
  a	
  company	
  that	
  tows	
  barges	
  of	
  freight	
  to	
  and	
  from	
  
Catalina	
  Island.	
  I	
  have	
  a	
  front	
  row	
  view	
  of	
  the	
  waters	
  surface	
  on	
  a	
  daily	
  basis	
  and	
  with	
  constant	
  
vigilance,	
  will	
  only	
  sight	
  a	
  few	
  sharks	
  or	
  large	
  fish	
  a	
  few	
  times	
  a	
  year.	
  In	
  comparison	
  to	
  the	
  
bounty	
  of	
  sea	
  life	
  to	
  be	
  viewed	
  in	
  my	
  earlier	
  years,	
  the	
  ocean	
  off	
  the	
  California	
  Coast	
  is	
  a	
  
desolate	
  wasteland.	
  Please	
  support	
  legislation	
  to	
  remove	
  all	
  forms	
  of	
  indiscriminate	
  commercial	
  
fishing	
  with	
  the	
  first	
  step	
  being	
  the	
  complete	
  removal	
  of	
  all	
  pelagic	
  drift	
  gill	
  nets	
  from	
  California	
  
waters	
  and	
  I	
  believe	
  the	
  result	
  will	
  be	
  swift	
  and	
  positive.	
  Influencing	
  the	
  Mexican	
  Government	
  
to	
  do	
  the	
  same,	
  will	
  multiply	
  the	
  effect	
  by	
  many	
  fold	
  because	
  most	
  of	
  our	
  larger	
  pelagic	
  species	
  
of	
  fish	
  migrate	
  from	
  Mexican	
  waters.	
  Removing	
  pelagic	
  drift	
  gill	
  nets	
  is	
  not	
  a	
  "fix-‐all"	
  solution.	
  I	
  
believe,	
  it	
  is	
  the	
  first	
  step	
  in	
  a	
  succession	
  of	
  changes	
  that	
  will	
  bring	
  back	
  the	
  fishery	
  for	
  both	
  
sport	
  enthusiasts	
  and	
  the	
  commercial	
  industry.	
  California	
  will	
  then	
  reap	
  the	
  financial	
  benefits	
  
from	
  a	
  healthy	
  and	
  sustainable	
  fishery.	
  Thank	
  you.	
  
	
  
Capt.	
  Alan	
  R.	
  Schlange	
  
Long	
  Beach,	
  CA	
  (90807)	
  
	
  
	
  
Being	
  involved	
  in	
  several	
  kids'	
  organizations,	
  the	
  most	
  memorable	
  events	
  that	
  we	
  organize	
  are	
  
those	
  when	
  we	
  can	
  introduce	
  kids	
  to	
  the	
  sport/hobby	
  of	
  fishing.	
  Many	
  take	
  to	
  this	
  new	
  
experience	
  and	
  it	
  becomes	
  their	
  #1	
  activity.	
  	
  Gill	
  nets	
  kill	
  unintentionally	
  kill	
  many	
  nontarget	
  
species.	
  Less	
  game	
  means	
  less	
  of	
  an	
  experience	
  for	
  these	
  young	
  folks,	
  who	
  enjoy	
  catching	
  more	
  
than	
  fishing.	
  
	
  
Allan	
  Roman	
  
Newport	
  Beach,	
  CA	
  (92625)	
  
	
  
	
  

It	
  is	
  long	
  overdue	
  that	
  drift	
  gillnetting	
  is	
  outlawed	
  in	
  California	
  coastal	
  waters.	
  This	
  is	
  an	
  
indiscriminate	
  method	
  of	
  take	
  that	
  produces	
  a	
  high	
  amount	
  of	
  non-‐targeted	
  bycatch.	
  In	
  
addition,	
  abandoned	
  or	
  lost	
  drift	
  gillnets	
  continue	
  to	
  take	
  game	
  and	
  other	
  fish,	
  with	
  no	
  chance	
  
of	
  harvest.	
  	
  I	
  strongly	
  urge	
  you	
  to	
  eliminate	
  this	
  particular	
  method	
  of	
  commercial	
  fishing.	
  	
  Thank	
  
you.	
  
	
  
Will	
  Ebersman	
  
Los	
  Angeles,	
  CA	
  (90019)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  and	
  Reel,	
  Challengers,	
  Turners	
  Outdoorsman,	
  and	
  Westwood	
  
Sportsmans	
  Club	
  
	
  
	
  
I	
  am	
  a	
  resident	
  of	
  Colorado,	
  but	
  visit	
  California	
  4-‐6	
  times	
  each	
  year	
  to	
  visit	
  my	
  brother	
  and	
  
elderly	
  parents.	
  I	
  bring	
  the	
  entire	
  family.	
  We	
  spend	
  most	
  of	
  our	
  vacation	
  money	
  visiting	
  the	
  
beach,	
  ocean	
  fishing	
  and	
  Catalina	
  Island.	
  We	
  are	
  not	
  rich,	
  but	
  spend	
  our	
  discretionary	
  tourism	
  
dollars	
  on	
  ocean	
  activities.	
  Drift	
  net	
  and	
  long	
  line	
  fishing	
  have	
  an	
  will	
  decimate	
  the	
  tourist	
  
fishing	
  industry.	
  All	
  told,	
  the	
  tourism	
  industry	
  brings	
  in	
  more	
  money	
  than	
  gill	
  nets	
  and	
  long	
  
lines.	
  
	
  
Chris	
  Thompson	
  	
  	
  
Littleton,	
  CO	
  (80123)	
  
	
  
	
  
Please	
  ban	
  drift	
  net	
  fishing	
  off	
  California.	
  Drift	
  nets	
  create	
  lots	
  of	
  bycatch,	
  including	
  fish,	
  birds,	
  
and	
  turtles.	
  It's	
  OK	
  to	
  fish	
  for	
  swordfish,	
  but	
  better	
  fishing	
  gear	
  needs	
  to	
  be	
  used.	
  
	
  
James	
  Burmeister	
  
Vista,	
  CA	
  (92084)	
  
Member	
  of	
  the	
  Challengers	
  
	
  
	
  
The	
  drift	
  gillnet	
  fishery	
  catches	
  several	
  species	
  of	
  marine	
  life	
  that	
  are	
  ultimately	
  discarded	
  
including	
  recreationally	
  important	
  species	
  like	
  striped	
  marlin.	
  Drift	
  gillnets	
  are	
  inherently	
  
nonselective	
  and	
  will	
  have	
  unintended	
  interactions	
  even	
  with	
  increased	
  monitoring	
  and	
  
management.	
  Therefore,	
  we	
  encourage	
  swordfish	
  fishermen	
  to	
  move	
  away	
  from	
  drift	
  gillnets	
  
and	
  transition	
  to	
  using	
  more	
  selective	
  and	
  actively	
  tended	
  gear	
  types	
  like	
  harpoon	
  and	
  buoy	
  
gear.	
  
	
  

Resources	
  should	
  be	
  focused	
  on	
  developing	
  a	
  new	
  swordfish	
  fishery	
  that	
  uses	
  better,	
  more	
  
sustainable	
  methods.	
  
	
  
As	
  long	
  as	
  the	
  drift	
  gillnet	
  fishery	
  exists,	
  we	
  ask	
  that	
  you	
  hold	
  the	
  fleet	
  accountable.	
  
Enforcement	
  of	
  hard	
  caps	
  on	
  protected	
  species	
  will	
  not	
  happen	
  until	
  every	
  fishing	
  trip	
  is	
  
observed.	
  We	
  support	
  the	
  use	
  of	
  electronic	
  monitoring,	
  but	
  only	
  if	
  it	
  is	
  proven	
  to	
  be	
  as	
  effective	
  
as	
  onboard	
  observers.	
  Until	
  electronic	
  monitoring	
  is	
  available,	
  the	
  fishery	
  should	
  be	
  regulated	
  
by	
  100	
  percent	
  observer	
  coverage.	
  
	
  
Thank	
  you	
  for	
  your	
  consideration.	
  
	
  
Mark	
  Barbour	
  
Santa	
  Cruz,	
  CA	
  (95065)	
  
	
  
	
  
Commercial	
  gilnetting	
  has	
  decimated	
  fish	
  stocks	
  in	
  Southern	
  California.	
  Having	
  actively	
  fished	
  in	
  
SoCal	
  waters	
  for	
  45	
  years,	
  I	
  can	
  testify	
  to	
  the	
  carnage	
  wrought	
  by	
  gillnetting	
  and	
  longline	
  
fishing.	
  We	
  never	
  see	
  swordfish	
  anymore.	
  They	
  are	
  all	
  gone.	
  This	
  is	
  not	
  rocket	
  science,	
  just	
  
eliminate	
  this	
  type	
  of	
  fishing	
  and	
  pray	
  the	
  stocks	
  recover.	
  	
  
	
  
Paul	
  Arentsen	
  
Newport	
  Beach,	
  CA	
  (92660)	
  
Member	
  of	
  Balboa	
  Angling	
  
	
  
	
  
This	
  is	
  clearly	
  the	
  correct	
  path	
  to	
  manage	
  a	
  resource.	
  To	
  let	
  this	
  go	
  unchecked	
  sends	
  a	
  clear	
  
message	
  to	
  all	
  recreational	
  anglers	
  that	
  the	
  Governor	
  is	
  only	
  interested	
  in	
  the	
  money	
  behind	
  
the	
  commercial	
  fishing	
  industry.	
  In	
  the	
  near	
  future	
  the	
  recreational	
  anglers	
  will	
  have	
  as	
  much	
  
influence	
  as	
  the	
  NRA.	
  
	
  
Norm	
  Campbell	
  
San	
  Diego,	
  CA	
  (92106)	
  
Vice	
  President	
  of	
  San	
  Diego	
  Rod	
  and	
  Reel	
  
	
  
I	
  truly	
  remember	
  the	
  days	
  of	
  the	
  "boils."	
  Birds,	
  bait,	
  yellows,	
  bonito	
  and	
  just	
  ripping	
  the	
  lips	
  of	
  
anything	
  that	
  you	
  didn't	
  want.	
  It	
  was	
  as	
  if	
  you	
  found	
  the	
  end	
  of	
  the	
  rainbow.	
  My	
  brother's	
  
Bayliner	
  didn't	
  fit	
  the	
  bill	
  as	
  a	
  fishing	
  boat	
  at	
  the	
  time,	
  but	
  we	
  were	
  on	
  it	
  and	
  it	
  was	
  great.	
  That's	
  
why	
  I	
  came	
  back.	
  I	
  got	
  hooked.	
  My	
  son,	
  too,	
  has	
  become	
  totally	
  engrossed	
  and	
  we	
  enjoy	
  
spending	
  time	
  together	
  fishing.	
  We	
  don't	
  find	
  the	
  "boils"	
  any	
  longer	
  due	
  the	
  commercial	
  raping	
  

of	
  the	
  ocean.	
  I	
  hope	
  one	
  day	
  that	
  my	
  son	
  and	
  his	
  future	
  siblings	
  can	
  enjoy	
  the	
  sea	
  as	
  I	
  was	
  as	
  
lucky	
  to	
  have	
  back	
  in	
  the	
  day...	
  	
  
	
  
Peter	
  Grandia	
  	
  
Huntington	
  Beach,	
  CA	
  (92649)	
  
	
  
	
  
The	
  first	
  thing	
  I	
  want	
  to	
  say	
  is	
  that	
  you	
  are	
  doing	
  a	
  great	
  job.	
  I	
  can't	
  imagine	
  a	
  more	
  frustrating	
  
occupation,	
  but	
  hang	
  in	
  there;	
  you	
  are	
  making	
  a	
  difference.	
  To	
  add	
  one	
  more	
  thing	
  for	
  your	
  
plate,	
  gill	
  netting	
  and	
  purse	
  seining,	
  in	
  my	
  opinion,	
  is	
  the	
  same	
  thing	
  that	
  happened	
  to	
  our	
  
redwood	
  forests	
  a	
  100	
  years	
  ago.	
  They	
  say	
  it's	
  for	
  the	
  better	
  good	
  of	
  man,	
  but	
  I	
  wonder	
  if	
  it	
  is	
  
not	
  for	
  the	
  better	
  good	
  of	
  a	
  few	
  large	
  corporations?	
  If	
  we	
  went	
  back	
  to	
  line-‐and-‐hooking,	
  it	
  
would	
  put	
  a	
  lot	
  more	
  people	
  to	
  work	
  and	
  it	
  would	
  allow	
  fish	
  populations	
  to	
  grow.	
  
	
  
Rob	
  Burns	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Please	
  stop	
  the	
  devastation	
  that	
  drift	
  gillnets	
  create.	
  The	
  fish	
  just	
  seem	
  to	
  be	
  gone,	
  here	
  in	
  
Southern	
  California.	
  One	
  of	
  the	
  greatest	
  passions	
  of	
  my	
  life	
  faces	
  ruin.	
  Anything	
  we	
  can	
  do	
  at	
  
this	
  point	
  must	
  be	
  done	
  to	
  save	
  what	
  is	
  left.	
  
	
  
Steve	
  McInteer	
  
Huntington	
  Beach,	
  CA	
  (92646)	
  
	
  
Fishing	
  with	
  my	
  son	
  is	
  one	
  of	
  the	
  greatest	
  joys	
  of	
  my	
  life.	
  I	
  want	
  him	
  to	
  be	
  able	
  to	
  fish	
  with	
  his	
  
children	
  and	
  his	
  children's	
  children.	
  Please	
  support	
  this	
  initiative.	
  	
  
	
  
Jim	
  O’Donnell	
  
Los	
  Angeles,	
  CA	
  (91403)	
  
Member	
  of	
  L.A.	
  Rod	
  &	
  Reel	
  (LARRC)	
  
	
  
	
  
	
  
	
  
	
  

Please	
  preserve	
  the	
  fisheries	
  for	
  rod	
  and	
  reel	
  for	
  future	
  generations	
  of	
  humans	
  to	
  seek	
  their	
  
own	
  food	
  without	
  the	
  destructive	
  overfishing	
  of	
  commercial	
  nets	
  indiscriminately	
  destroying	
  
the	
  fisheries	
  world	
  wide.	
  	
  Thanks	
  in	
  advance.	
  
	
  
Guy	
  Westgaard	
  
Laguna	
  Beach,	
  CA	
  (92651)	
  
	
  
	
  
I	
  ask	
  for	
  Governor	
  Brown	
  to	
  stand	
  with	
  IGFA	
  and	
  other	
  angler	
  associations	
  and	
  clubs	
  to	
  use	
  his	
  
influence	
  and	
  authority	
  to	
  stand	
  and	
  support	
  this	
  document.	
  Thank	
  you	
  for	
  your	
  consideration.	
  
	
  
David	
  Bacca	
  
Riverside,	
  CA	
  (92507)	
  
	
  
	
  
	
  
I	
  have	
  fished	
  all	
  my	
  life;	
  commercially	
  and	
  recreationally	
  for	
  65	
  years.	
  I	
  have	
  never	
  agreed	
  with	
  
gill	
  netters,	
  no	
  matter	
  what	
  country	
  I	
  was	
  fishing	
  in	
  they	
  because	
  extensive	
  damage.	
  That	
  is	
  the	
  
best	
  anyone	
  can	
  say	
  about	
  gill	
  nets.	
  Please	
  ban	
  gill	
  nets	
  in	
  the	
  US	
  of	
  A.	
  Thank	
  you	
  for	
  your	
  time.	
  
	
  
Rutledge	
  Bray	
  Jr.	
  
Ventura,	
  CA	
  (93001)	
  
	
  
	
  
Stop	
  the	
  destructive	
  gill	
  net	
  operations.	
  
	
  
Mike	
  Nelson	
  
Huntington	
  Beach,	
  CA	
  (92646)	
  
	
  
	
  
Thank	
  you	
  for	
  your	
  assistance,	
  Governor	
  Brown!	
  
	
  
Jillene	
  Roldan	
  
La	
  Mesa,	
  CA	
  (91942)	
  
Member	
  of	
  IGFA	
  
	
  
	
  
	
  
	
  

Do	
  the	
  right	
  thing	
  Governor	
  Brown.	
  
	
  
-‐Transition	
  from	
  drift	
  gillnets	
  to	
  more	
  sustainable	
  gear	
  types	
  without	
  high	
  levels	
  of	
  bycatch	
  
-‐Demand	
  100%	
  observer	
  coverage	
  on	
  drift	
  gillnet	
  boats	
  
-‐Place	
  strict	
  hard	
  caps	
  on	
  protected	
  species	
  
-‐Keep	
  longlines	
  out	
  of	
  waters	
  off	
  the	
  coast	
  of	
  California	
  
	
  
Ryan	
  McGinnis	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
	
  
	
  
Please	
  outlaw	
  drift	
  gill	
  nets!	
  
	
  
Paul	
  Roos	
  
Palm	
  Springs,	
  CA	
  (92262)	
  
	
  
	
  
As	
  a	
  life-‐long	
  resident	
  of	
  California,	
  I	
  enjoyed	
  the	
  days	
  when	
  I	
  was	
  a	
  child	
  in	
  only	
  the	
  1980s	
  to	
  
fish	
  off	
  the	
  beaches	
  of	
  Laguna,	
  catch	
  and	
  release	
  any	
  number	
  and	
  variety	
  of	
  species	
  of	
  sharks	
  at	
  
the	
  14	
  mile	
  bank	
  /	
  Laussen	
  Knoll,	
  and	
  be	
  able	
  to	
  catch	
  good	
  sized	
  marlin	
  and	
  tuna	
  in	
  the	
  
summers.	
  I	
  was	
  amazed	
  when	
  fishing	
  was	
  shut	
  down	
  for	
  recreational	
  anglers	
  along	
  the	
  coast	
  in	
  
so	
  many	
  areas	
  -‐	
  it's	
  no	
  wonder	
  the	
  few	
  sharks	
  that	
  do	
  exist	
  are	
  now	
  congregating	
  at	
  all	
  of	
  our	
  
beaches.	
  While	
  I	
  can't	
  ever	
  remember	
  even	
  hearing	
  about	
  one	
  as	
  a	
  child,	
  it's	
  not	
  uncommon	
  
now	
  to	
  have	
  1-‐2	
  great	
  white	
  sightings	
  a	
  year	
  from	
  Manhattan	
  to	
  San	
  Clemente,	
  along	
  with	
  the	
  
gross	
  overpopulation	
  density	
  of	
  sea	
  lions	
  in	
  local	
  harbors.	
  
	
  
The	
  'scientific	
  methods'	
  used	
  to	
  determine	
  conservation	
  and	
  recovery	
  are	
  at	
  times	
  grotesque.	
  
Having	
  spent	
  several	
  years	
  at	
  MIT	
  with	
  some	
  of	
  the	
  best	
  and	
  brightest	
  minds	
  in	
  the	
  world	
  while	
  
I	
  worked	
  towards	
  my	
  doctorate	
  degree,	
  I	
  can	
  not	
  imagine	
  putting	
  together	
  large	
  scale	
  
economy-‐influencing	
  regulatory	
  practices	
  without	
  truly	
  digging	
  into	
  the	
  model	
  for	
  what	
  will	
  
happen	
  throughout	
  the	
  cycle	
  of	
  rebuilding.	
  Within	
  the	
  first	
  month	
  of	
  the	
  closure	
  of	
  fishing	
  in	
  
the	
  protected	
  zones	
  along	
  the	
  populated	
  areas	
  of	
  southern	
  CA,	
  I	
  commented	
  to	
  my	
  friend,	
  a	
  
Fireman	
  in	
  Laguna,	
  that	
  he'd	
  probably	
  have	
  a	
  shark	
  attack	
  to	
  deal	
  with	
  within	
  the	
  next	
  7	
  years.	
  I	
  
was	
  a	
  little	
  off	
  as	
  the	
  first	
  attack	
  has	
  now	
  occurred	
  in	
  Manhattan	
  Beach	
  instead,	
  but	
  he	
  has	
  also	
  
told	
  me	
  he's	
  received	
  more	
  sightings	
  in	
  the	
  last	
  two	
  years	
  than	
  in	
  his	
  prior	
  20	
  in	
  service.	
  
	
  
As	
  this	
  new	
  round	
  of	
  discussion	
  ensues,	
  I	
  would	
  ask	
  that	
  you	
  please	
  consider	
  the	
  people	
  of	
  
California	
  and	
  the	
  immeasurable	
  beauty	
  of	
  our	
  beaches	
  and	
  oceans	
  as	
  you	
  decide	
  how	
  to	
  
influence	
  the	
  direction	
  of	
  these	
  talks.	
  I	
  would	
  encourage	
  you	
  to	
  read	
  the	
  short	
  description	
  on	
  

JD's	
  fish	
  report	
  from	
  5/8	
  about	
  travelling	
  to	
  Catalina	
  and	
  seeing	
  dozens	
  of	
  sharks	
  every	
  time	
  as	
  
well	
  as	
  the	
  wonderful	
  fish	
  migrations	
  we	
  used	
  to	
  enjoy	
  -‐	
  this	
  was	
  a	
  real	
  experience	
  and	
  I	
  can	
  
only	
  hope	
  with	
  your	
  guidance	
  we	
  can	
  eventually	
  get	
  back	
  to	
  it	
  through	
  commercial	
  
conservation	
  and	
  protection	
  activities	
  for	
  the	
  citizens	
  of	
  the	
  state.	
  
	
  
Robert	
  Hefty	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
Los	
  Pescadores	
  affiliate	
  (non	
  member)	
  
	
  
	
  
Please	
  help	
  out	
  the	
  ocean	
  without	
  eliminating	
  the	
  commercial	
  fishermen.	
  
	
  
John	
  Whitaker	
  
Manhattan	
  Beach,	
  CA	
  (90266)	
  
Member	
  of	
  King	
  Harbor	
  Marlin	
  Club	
  
	
  
	
  
No	
  nets!!!	
  Their	
  destruction	
  is	
  not	
  reversible!	
  	
  
	
  
Kathy	
  Ecklund	
  
San	
  Pedro,	
  CA	
  (90732)	
  
Member	
  of	
  Balboa	
  Angling	
  Club,	
  Los	
  Pescadores	
  Fishing	
  Club,	
  King	
  Harbor	
  Marlin	
  Club	
  
	
  
	
  
No	
  more	
  driftnets.	
  They	
  are	
  too	
  indiscriminate	
  to	
  continue	
  to	
  be	
  used.	
  	
  
	
  
Gregory	
  Karcher	
  
Los	
  Angeles,	
  CA	
  (91423)	
  
	
  
	
  
Our	
  children	
  will	
  thank	
  you.	
  	
  Please	
  be	
  responsible.	
  
	
  
James	
  Kirchhan	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
	
  
Governor	
  Brown,	
  please	
  save	
  our	
  fisheries	
  from	
  the	
  gill	
  net	
  killing	
  machines!	
  
	
  
Cole	
  Lennon	
  
Dana	
  Point,	
  CA	
  (92629)	
  

Please	
  eliminate	
  gill	
  nets	
  and	
  long	
  lines	
  from	
  California	
  waters.	
  
	
  
Jim	
  Black	
  
Trabuco	
  Canyon,	
  CA	
  (92679)	
  
	
  
	
  
Stop	
  Gillnets!	
  I	
  want	
  my	
  children	
  to	
  enjoy	
  the	
  west	
  coast	
  fishery!!	
  
	
  
Jeremy	
  Hufnagel	
  
Tustin,	
  CA	
  (92780)	
  
	
  
	
  
No	
  gill	
  nets	
  or	
  longlines	
  off	
  of	
  the	
  California	
  coastline	
  -‐	
  too	
  much	
  bycatch!!	
  
	
  
Jay	
  Reed	
  
Newport	
  Beach,	
  CA	
  (92662)	
  
	
  
	
  
Please	
  remove	
  this	
  destructive	
  fishing	
  method	
  from	
  our	
  ocean.	
  	
  Thank	
  you.	
  	
  
	
  
Zachary	
  Story	
  
Camarillo,	
  CA	
  (93010)	
  
	
  
	
  
Stop	
  gillnetting	
  and	
  stop	
  the	
  tunnel	
  to	
  Southern	
  California	
  and	
  stop	
  the	
  bullet	
  train.	
  
	
  
Al	
  Barr	
  
Rohnert	
  Park,	
  CA	
  (94928)	
  
Member	
  of	
  SOC	
  &	
  Coastsiders	
  clubs	
  
	
  
	
  
Please	
  stop	
  gill	
  netting.	
  It	
  is	
  indiscriminate	
  slaughter	
  
	
  
Gene	
  Fukumoto	
  
Pasadena,	
  CA	
  (91030)	
  
Member	
  of	
  the	
  Challengers	
  
	
  
	
  
	
  

If	
  you	
  can	
  do	
  anything	
  right	
  help	
  us	
  get	
  rid	
  of	
  gill	
  nets	
  in	
  California.	
  
	
  
Kyle	
  Dickerson	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
Member	
  of	
  BAC	
  Newport	
  Beach	
  
	
  
	
  
Please	
  do	
  not	
  allow	
  drift	
  gillnets.	
  
	
  
Ryan	
  June	
  
Stanton,	
  CA	
  (90680)	
  
	
  
	
  
Please	
  get	
  this	
  taken	
  care	
  of	
  before	
  it's	
  too	
  late!	
  
	
  
David	
  Shaffer	
  
Los	
  Angeles,	
  CA	
  (91405)	
  
	
  
	
  
Please	
  stop	
  the	
  gill	
  netting;	
  it	
  takes	
  way	
  too	
  many	
  species.	
  
	
  
Keith	
  Jones	
  
Los	
  Angeles,	
  CA	
  (91313)	
  
	
  
	
  
Get	
  rid	
  of	
  gill	
  nets.	
  	
  Let	
  us	
  also	
  focus	
  on	
  water	
  storage	
  and	
  conservation.	
  
	
  
David	
  Ackerman	
  
Novato,	
  CA	
  (94949)	
  
	
  
	
  
Stop	
  the	
  gill	
  nets,	
  Governor	
  Brown.	
  Keep	
  them	
  off	
  of	
  the	
  California	
  coast.	
  	
  
	
  
Tom	
  Ruiz	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
	
  
	
  
	
  
	
  

STOP	
  THE	
  NETTING,	
  START	
  THE	
  CONSERVING!!!	
  
	
  
Takeshi	
  Kawai	
  
San	
  Jose,	
  CA	
  (95135)	
  
	
  
	
  
Save	
  fishing	
  for	
  future	
  generations!	
  
	
  
Jeff	
  Kinglsey	
  
Newport	
  Beach,	
  CA	
  (92660)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
This	
  method	
  for	
  trapping	
  fish	
  should	
  be	
  banned.	
  It	
  is	
  similar	
  to	
  steel	
  traps	
  for	
  wildlife.	
  Neither	
  
has	
  a	
  place	
  in	
  our	
  society.	
  
	
  
Ray	
  Wampler	
  
Hemet,	
  CA	
  (92543)	
  
Member	
  of	
  the	
  Catalina	
  Marlin	
  Club	
  
	
  
	
  
We	
  cannot	
  afford	
  to	
  tolerate	
  gillnets	
  and	
  longlines	
  any	
  longer.	
  We	
  must	
  maintain	
  a	
  substainable	
  
number	
  of	
  fish	
  for	
  all	
  to	
  enjoy.	
  
	
  
Dale	
  Waldron	
  
Capistrano	
  Beach,	
  CA	
  (92624)	
  
Member	
  of	
  Laguna	
  Niguel	
  Billfish	
  Club	
  
	
  
	
  
Stop	
  the	
  gillnets!	
  
	
  
Dean	
  Bornstein	
  
Westlake	
  Village,	
  CA	
  (91361)	
  
	
  
Please	
  help.	
  
	
  
David	
  Carlson	
  
Moorpark,	
  CA	
  (93021)	
  
Member	
  of	
  L.A.	
  Rod	
  and	
  Reel	
  

	
  
I	
  urge	
  you	
  to	
  support	
  the	
  transition	
  from	
  drift	
  gill	
  nets	
  to	
  more	
  sustainable	
  gear	
  types.	
  
	
  
John	
  Ballotti	
  
Torrance,	
  CA	
  (90501)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  and	
  Reel	
  Club	
  
	
  
	
  
Please	
  remove	
  all	
  gill	
  nets.	
  
	
  
George	
  Brown	
  
Lodi,	
  CA	
  (95242)	
  
	
  
	
  
Governor	
  Brown,	
  	
  
Drift	
  nets	
  have	
  a	
  very	
  large	
  negative	
  impact	
  on	
  the	
  Pacific	
  Coast	
  fishery.	
  
These	
  devices	
  need	
  to	
  be	
  eliminated	
  from	
  the	
  West	
  Coast	
  of	
  California,	
  Oregon	
  and	
  
Washington.	
  
	
  
Richard	
  Miller	
  
Castlerock,	
  WA	
  (98611)	
  
Member	
  of	
  Cowlitz	
  Game	
  &	
  Anglers	
  
	
  
	
  
Drift	
  gill	
  nets	
  create	
  droughts	
  of	
  a	
  different	
  sort,	
  but	
  are	
  just	
  as	
  costly.	
  
	
  
Steven	
  Petit	
  
La	
  Canada	
  Flintridge,	
  CA	
  (91011)	
  
Member	
  of	
  Pacific	
  #1	
  
	
  
	
  
Please	
  help	
  transition	
  from	
  drift	
  gillnets	
  to	
  more	
  sustainable	
  gear	
  types,	
  which	
  do	
  not	
  produce	
  
high	
  levels	
  of	
  bycatch.	
  
	
  
James	
  Carlisle	
  
Long	
  Beach,	
  CA	
  (90803)	
  
	
  
	
  

We	
  believe	
  in	
  a	
  better	
  world	
  for	
  all.	
  Responsible	
  anglers	
  accept	
  that	
  responsibility	
  and	
  work	
  to	
  
improve	
  our	
  fishery	
  resources.	
  
	
  
Michael	
  S.	
  Goodman	
  
Los	
  Angeles,	
  CA	
  (91403)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  and	
  Reel	
  
	
  
	
  
Please	
  help	
  sustain	
  our	
  fisheries	
  for	
  the	
  generations	
  to	
  come.	
  There	
  is	
  no	
  need	
  for	
  drift	
  gill	
  nets	
  
in	
  California	
  waters.	
  	
  
	
  
Tom	
  Elsten	
  
Costa	
  Mesa,	
  CA	
  (92627)	
  
	
  
	
  
Dear	
  Governor	
  Brown,	
  
Gill	
  nets	
  are	
  an	
  outdated	
  mode	
  of	
  fishing	
  and	
  should	
  be	
  eliminated	
  ASAP.	
  If	
  you	
  don't	
  take	
  
action	
  now,	
  you	
  will	
  be	
  is	
  a	
  similar	
  situation	
  as	
  the	
  current	
  drought,	
  and	
  there	
  will	
  be	
  no	
  quick	
  
or	
  easy	
  solution.	
  
Please	
  act	
  on	
  this	
  issue.	
  
	
  
Brad	
  Stich	
  
Wilmington,	
  NC	
  (28411)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  &	
  Reel	
  Club	
  
	
  
	
  
Gillnets	
  are	
  destructive	
  to	
  nontarget	
  species.	
  They	
  should	
  be	
  banned	
  because	
  of	
  the	
  ecological	
  
waste	
  they	
  create.	
  
	
  
Eric	
  Rogger	
  
Los	
  Angeles,	
  CA	
  (90049)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  &	
  Reel	
  Club	
  
	
  
	
  
Please	
  enact	
  more	
  responsible	
  fishing	
  practices.	
  
	
  
Dirk	
  Perriseau	
  
Los	
  Angeles,	
  CA	
  (91305)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  &	
  Reel	
  Club	
  

	
  
As	
  a	
  sportfisherman,	
  I	
  have	
  seen	
  a	
  dramatic	
  decrease	
  in	
  our	
  fisheries.	
  Please	
  do	
  the	
  following:	
  
-‐Transition	
  from	
  drift	
  gillnets	
  to	
  more	
  sustainable	
  gear	
  types	
  without	
  high	
  levels	
  of	
  bycatch	
  
-‐Demand	
  100%	
  observer	
  coverage	
  on	
  drift	
  gillnet	
  boats	
  
-‐Place	
  strict	
  hard	
  caps	
  on	
  protected	
  species	
  
-‐Keep	
  longlines	
  out	
  of	
  waters	
  off	
  the	
  coast	
  of	
  California	
  
	
  
Paul	
  Lepore	
  
Dana	
  Point,	
  CA	
  (92629)	
  
	
  
	
  
We	
  absolutely	
  can	
  NOT	
  have	
  drift	
  gill	
  nets	
  in	
  our	
  oceans,	
  for	
  they	
  harvest	
  too	
  many	
  other	
  
species	
  as	
  bycatch.	
  These	
  gill	
  net	
  practices	
  are	
  destroying	
  our	
  oceans	
  and	
  the	
  recreational	
  
fishery.	
  I	
  have	
  three	
  children	
  that	
  would	
  love	
  to	
  continue	
  recreational	
  fishing	
  for	
  the	
  rest	
  of	
  
their	
  lives,	
  but	
  with	
  continued	
  practices,	
  they	
  may	
  not	
  have	
  the	
  opportunity.	
  	
  
	
  
Geoffrey	
  Hersch	
  
Newport	
  Beach,	
  CA	
  (92660)	
  
	
  
	
  
Hopefully	
  this	
  does	
  not	
  fall	
  onto	
  deaf	
  ears.	
  
DO	
  YOU	
  HEAR	
  ME	
  GOVERNOR	
  BROWN?	
  
	
  
Andy	
  Martinez	
  
	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
	
  
	
  
Please	
  take	
  time	
  to	
  see	
  the	
  issues	
  here.	
  Thank	
  you.	
  
	
  
Alex	
  Brandon	
  
San	
  Clemente,	
  CA	
  (92673)	
  
Member	
  of	
  Dana	
  Angling	
  Club	
  
	
  
	
  
	
  
	
  
	
  

All	
  the	
  work	
  to	
  limit	
  fishing	
  in	
  areas	
  and	
  times	
  (SMR's	
  and	
  MPA's)	
  is	
  for	
  nothing	
  as	
  long	
  as	
  you	
  
allow	
  the	
  indiscriminate	
  method	
  of	
  gill	
  net	
  fishing	
  in	
  California	
  waters.	
  Ban	
  them	
  before	
  all	
  of	
  
our	
  offshore	
  sharks	
  and	
  pelagics	
  are	
  wiped	
  off	
  the	
  earth	
  by	
  this	
  method	
  of	
  commercial	
  fishing.	
  
	
  
Len	
  Schoppe	
  
Santa	
  Monica,	
  CA	
  (90405)	
  
Member	
  of	
  King	
  Harbor	
  Marlin	
  Club	
  
	
  
	
  
I	
  have	
  been	
  fishing	
  in	
  California	
  for	
  60	
  years	
  and	
  would	
  like	
  to	
  continue	
  to	
  fish	
  with	
  my	
  
grandchildren.	
  We	
  need	
  these	
  regulations.	
  	
  Thank	
  you.	
  
	
  
Stephen	
  Simon	
  
Los	
  Angeles,	
  CA	
  (91601)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  and	
  Reel	
  Club	
  
	
  
	
  
Our	
  fisheries	
  are	
  subject	
  to	
  both	
  man-‐made	
  and	
  natural	
  issues	
  already;	
  let's	
  not	
  make	
  it	
  worse	
  
by	
  using	
  "old"	
  technology	
  to	
  catch	
  "random"	
  fish.	
  Let's	
  catch	
  sustainable	
  amounts	
  of	
  what	
  we	
  
target.	
  	
  Thanks.	
  
	
  
Glenn	
  P.	
  Murray	
  
San	
  Diego,	
  CA	
  (92122)	
  
Member	
  of	
  San	
  Diego	
  Rod	
  &	
  Reel	
  
	
  
	
  
Stop	
  gill	
  nets	
  and	
  restricting	
  sportfishing.	
  It's	
  the	
  greedy1%	
  commercial	
  fleet	
  that	
  rape	
  the	
  
oceans	
  and	
  blame	
  others.	
  Greed	
  and	
  money	
  spoils	
  the	
  world!	
  Start	
  doing	
  the	
  right	
  thing,	
  simply	
  
as	
  a	
  fellow	
  human	
  being,	
  and	
  stop	
  worrying	
  about	
  your	
  political	
  future.	
  You	
  and	
  your	
  decisions	
  
effect	
  lots	
  of	
  people!	
  Please	
  do	
  the	
  right	
  thing.	
  	
  
	
  
Jeffrey	
  Albro	
  
San	
  Diego,	
  CA	
  (92122)	
  
Member	
  of	
  San	
  Diego	
  Rod	
  &	
  Reel	
  
	
  
	
  
	
  
	
  
	
  

Governor	
  Brown,	
  let's	
  not	
  regress.	
  There	
  is	
  no	
  place	
  in	
  the	
  environment	
  for	
  drift	
  gill	
  nets.	
  
	
  
Mark	
  Manculich	
  
Porter	
  Ranch,	
  CA	
  (91326)	
  
Member	
  of	
  Los	
  Angeles	
  Rod	
  and	
  Reel	
  Club	
  
	
  
	
  
It	
  is	
  time	
  to	
  stop	
  this	
  ridiculous	
  form	
  of	
  fishing	
  before	
  it's	
  too	
  late.	
  If	
  it	
  isn't	
  already.	
  Sincerely,	
  
Jim	
  Simonsen	
  
	
  
James	
  Simonsen	
  
Valley	
  Center,	
  CA	
  (92082)	
  
Member	
  of	
  San	
  Diego	
  Rod	
  &	
  Reel	
  
	
  
	
  
Please	
  do	
  the	
  right	
  thing	
  and	
  ban	
  gill	
  netting	
  from	
  all	
  state	
  waters,	
  not	
  just	
  three	
  miles	
  off	
  
shore.	
  Thank	
  you.	
  
	
  
David	
  Dodge	
  
Long	
  Beach,	
  CA	
  (90802)	
  
	
  
	
  
These	
  measures	
  are	
  needed	
  to	
  reduce	
  the	
  amount	
  of	
  bycatch	
  of	
  non-‐target	
  species	
  off	
  
California.	
  
	
  
Michael	
  Couffer	
  
Newport	
  Beach,	
  CA	
  (92625)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
It	
  is	
  a	
  disgrace	
  that,	
  in	
  this	
  day	
  and	
  age,	
  we	
  are	
  still	
  allowing	
  gillnets	
  off	
  of	
  our	
  coast.	
  	
  	
  
	
  
Allison	
  Vitsky	
  
San	
  Diego,	
  CA	
  (92116)	
  
	
  
	
  
	
  

I	
  am	
  a	
  recreational	
  scuba	
  diver/photographer.	
  I	
  do	
  not	
  fish	
  at	
  all,	
  but	
  am	
  totally	
  onboard	
  with	
  
the	
  recreational	
  anglers	
  on	
  this	
  issue.	
  Just	
  say	
  NO	
  to	
  gillnet	
  and	
  longline	
  fishing.	
  Both	
  are	
  too	
  
indiscriminate	
  and	
  the	
  amount	
  of	
  bycatch	
  they	
  produce	
  is	
  totally	
  unacceptable.	
  	
  
	
  
Gayle	
  Van	
  Leer	
  
San	
  Diego,	
  CA	
  (92130)	
  
	
  
	
  
Please	
  protect	
  the	
  ocean.	
  
	
  
Bill	
  Thornton	
  
Mission	
  Viejo,	
  CA	
  (92692)	
  
	
  
	
  
Fish	
  populations	
  must	
  be	
  allowed	
  to	
  expand,	
  or	
  we're	
  going	
  to	
  wind	
  up	
  with	
  NONE.	
  The	
  only	
  
way	
  to	
  do	
  that	
  is	
  to	
  cease/curtail	
  these	
  gill	
  nets,	
  as	
  well	
  as	
  all	
  other	
  irresponsible	
  fishing	
  
practices,	
  so	
  that	
  these	
  populations	
  can	
  replenish	
  themselves.	
  
	
  
Kurt	
  Gross	
  
San	
  Diego,	
  CA	
  (92176)	
  
	
  
	
  
Responsibility	
  and	
  accountability	
  should	
  be	
  first	
  before	
  the	
  money.	
  
	
  
Bill	
  Beebe	
  
Hawthorne,	
  CA	
  (90250)	
  
	
  
	
  
Drift	
  gill	
  nets	
  should	
  not	
  be	
  used	
  for	
  any	
  reason.	
  	
  
	
  
Ron	
  Hawkins	
  
Los	
  Angeles,	
  CA	
  (91630)	
  
	
  
	
  
Stop	
  this	
  type	
  of	
  senseless	
  fish	
  killing…	
  
	
  
Doug	
  Wetton	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  

I	
  have	
  seen	
  with	
  my	
  own	
  eyes	
  the	
  decline	
  in	
  pelagic	
  shark	
  and	
  billfish	
  populations	
  over	
  the	
  past	
  
40	
  years.	
  California	
  is	
  demanding	
  that	
  fish	
  like	
  the	
  delta	
  smelt	
  be	
  saved,	
  but	
  is	
  willing	
  to	
  stand	
  
by	
  while	
  something	
  more	
  tragic	
  is	
  happening	
  in	
  our	
  ocean.	
  	
  	
  
	
  
Marlow	
  Peterson	
  
Rancho	
  Santa	
  Margarita,	
  CA	
  (92688)	
  
	
  
	
  
Governor	
  Brown,	
  
Please	
  put	
  an	
  end	
  to	
  this	
  destructive	
  and	
  inefficient	
  method	
  of	
  harvesting	
  the	
  sea.	
  Our	
  fish	
  
stocks	
  will	
  be	
  healthier	
  for	
  it.	
  	
  Thank	
  you!	
  
	
  
Donald	
  Murray	
  
Costa	
  Mesa,	
  CA	
  (92626)	
  
	
  
	
  
Please	
  help	
  save	
  our	
  fish.	
  
	
  
Deborah	
  Neiblinglorbeer	
  
90803	
  long	
  beach	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
I've	
  seen	
  first	
  hand	
  the	
  degradation	
  of	
  the	
  local	
  offshore	
  scene...fewer	
  marlin,	
  swordfish,	
  tuna	
  
and	
  sharks.	
  Please	
  stop	
  this	
  type	
  indiscriminate	
  gear	
  from	
  killing	
  more	
  fish	
  than	
  necessary.	
  
	
  
Jason	
  Blower	
  
92705	
  santa	
  ana	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Please,	
  no	
  more	
  gill	
  nets!	
  
	
  
Cami	
  Garnier	
  
Irvine,	
  CA	
  (92603)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
	
  

Phase	
  out	
  gill	
  nets.	
  
	
  
Richard	
  Dyer	
  
92886	
  yorba	
  linda	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Governor	
  Brown,	
  stop	
  the	
  senseless	
  slaughter	
  of	
  fish	
  and	
  marine	
  mammals;	
  outlaw	
  drift	
  
netting.	
  	
  
	
  
John	
  Campbell	
  
Irvine,	
  CA	
  (92620)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Sustainability!	
  
	
  
Bradley	
  Genovese	
  
Laguna	
  Niguel,	
  CA	
  (92677)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Mr.	
  Brown,	
  
Please	
  remove	
  gill	
  net	
  fishing	
  from	
  California	
  waters	
  to	
  help	
  preserve	
  the	
  resources.	
  Thank	
  you.	
  
	
  
Guy	
  Grant	
  
Gardena,	
  CA	
  (90248)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
This	
  effort	
  is	
  long	
  overdue,	
  and	
  must	
  be	
  addressed	
  now.	
  
	
  
Ted	
  Mortenson	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
	
  
	
  

Please	
  make	
  drift	
  gill	
  netting	
  illegal	
  within	
  200	
  miles	
  of	
  the	
  California	
  Coast.	
  
	
  
Chris	
  Allen	
  
Newport	
  Beach,	
  CA	
  (92660)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
It	
  is	
  time	
  to	
  start	
  managing	
  our	
  oceans/protect	
  from	
  unwanted	
  by-‐catches	
  that	
  threaten	
  to	
  
harm	
  many	
  species	
  and	
  reduce	
  commercial	
  gains	
  in	
  sport	
  fishing	
  industry.	
  
	
  
David	
  Denholm	
  
Mission	
  Viejo,	
  CA	
  (92690)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  and	
  the	
  Tuna	
  Club	
  of	
  Avalon	
  
	
  
	
  
Please	
  help	
  stop	
  the	
  drift	
  net	
  business	
  off	
  our	
  coast.	
  This	
  should	
  not	
  be	
  practiced	
  here.	
  Mexico	
  
sets	
  up	
  nets	
  and	
  catches	
  the	
  fish	
  at	
  the	
  border	
  so	
  please	
  help	
  communicate	
  with	
  Mexico	
  also.	
  	
  
Thanks.	
  
	
  
John	
  Tully	
  
San	
  Clemente,	
  CA	
  (92672)	
  
Member	
  of	
  Dana	
  Point	
  Angling	
  Club	
  
	
  
	
  
Gill	
  nets	
  that	
  indiscriminately	
  kill	
  anything	
  that	
  passes	
  through	
  are	
  bad	
  for	
  all	
  species	
  of	
  fish	
  and	
  
marine	
  animals.	
  Our	
  waters	
  are	
  a	
  nursery	
  and	
  migration	
  ground	
  for	
  many	
  species	
  of	
  fish,	
  
including	
  prized	
  game	
  fish.	
  
	
  
The	
  glitter	
  has	
  everything	
  to	
  gain,	
  and	
  every	
  other	
  person	
  wising	
  to	
  enjoy	
  the	
  Ocean	
  completely	
  
loses.	
  A	
  bad	
  idea.	
  
	
  
Trent	
  Smith	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
Member	
  of	
  Tuna	
  Club	
  of	
  Avalon,	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
	
  
	
  

I	
  first	
  began	
  fishing	
  for	
  broadbill	
  swordfish,	
  marlin,	
  and	
  tuna	
  in	
  the	
  late	
  60's.	
  At	
  the	
  time	
  these	
  
species,	
  sharks,	
  and	
  other	
  smaller	
  gamefish	
  (bonito,	
  yellowtail,	
  barracuda,	
  bass)	
  were	
  still	
  fairly	
  
plentiful,	
  even	
  though	
  their	
  populations	
  had	
  markedly	
  declined	
  over	
  the	
  previous	
  30	
  years.	
  
Unfortunately,	
  Southern	
  California	
  waters	
  today	
  are	
  for	
  all	
  intents	
  and	
  purposes	
  a	
  pelagic	
  
desert.	
  Why	
  on	
  Earth	
  would	
  policy	
  makers	
  want	
  to	
  approve	
  commercial	
  fishing	
  equipment	
  that	
  
will	
  ONLY	
  reduce	
  populations	
  further???	
  
	
  
Jack	
  Williams	
  
Manhattan	
  Beach,	
  CA	
  (90266)	
  
	
  
	
  
As	
  an	
  avid	
  coastal	
  sport	
  fisherman	
  since	
  1953,	
  I	
  have	
  witnessed	
  the	
  indiscriminate	
  and	
  wasteful	
  
damage	
  that	
  gillnet	
  and	
  long	
  line	
  fishing	
  can	
  do	
  to	
  the	
  natural	
  marine	
  population	
  along	
  our	
  
coastline.	
  Just	
  now,	
  marine	
  life	
  is	
  starting	
  to	
  recover	
  from	
  what	
  we	
  have	
  done.	
  	
  Please,	
  please,	
  
strongly	
  support	
  phasing	
  out	
  drift	
  gillnets	
  and	
  long	
  lines	
  along	
  our	
  coast.	
  
	
  
Mark	
  Fitch	
  
Santa	
  Ana,	
  CA	
  (92705)	
  
	
  
	
  
Time	
  to	
  wake	
  up.	
  There	
  are	
  so	
  many	
  fish	
  that	
  are	
  on	
  there	
  way	
  to	
  being	
  extinct;	
  it's	
  sad.	
  These	
  
gill	
  netters	
  need	
  to	
  be	
  stopped.	
  
	
  
Craig	
  Hansen	
  
Los	
  Alamitos,	
  CA	
  (90720)	
  
	
  
Please	
  stop	
  gill	
  netting.	
  There	
  are	
  much	
  better	
  and	
  more	
  responsible	
  methods	
  to	
  fish	
  
commercially.	
  Thank	
  you.	
  
	
  
Paul	
  Cooper	
  
San	
  Juan	
  Capistrano,	
  CA	
  (92675)	
  
	
  
Our	
  ocean	
  and	
  fisheries	
  have	
  been	
  improving	
  greatly.	
  We	
  all	
  know	
  it	
  is	
  a	
  crime	
  to	
  the	
  
environment	
  to	
  place	
  a	
  huge	
  drift	
  net	
  and	
  let	
  it	
  kill	
  anything	
  in	
  its	
  path.	
  Stop	
  them	
  once	
  and	
  for	
  
all.	
  	
  	
  
	
  
Thomas	
  Elsten	
  
Costa	
  Mesa,	
  CA	
  (92627)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  

	
  
This	
  is	
  a	
  highly	
  destructive,	
  non-‐selective	
  fishing	
  method	
  that	
  has	
  no	
  place	
  in	
  today's	
  sensitive	
  
marine	
  environments.	
  Please	
  take	
  all	
  available	
  measures	
  to	
  halt	
  this	
  type	
  of	
  irresponsible	
  
fishing	
  practice	
  once	
  and	
  for	
  all.	
  
	
  
Mike	
  Moore	
  	
  	
  
Ojai,	
  CA	
  (93023)	
  
	
  
	
  
You	
  must	
  take	
  a	
  close	
  look	
  at	
  change	
  here.	
  	
  As	
  California	
  recreational	
  sport	
  fishermen	
  have	
  
been	
  restricted	
  more	
  and	
  more,	
  we	
  all	
  feel	
  that	
  commercial	
  activity,	
  especially	
  using	
  drift	
  gill	
  
nets,	
  is	
  the	
  top	
  destructive	
  means	
  of	
  harvest.	
  	
  	
  
	
  
Joseph	
  Leavitt	
  
Santa	
  Ana,	
  CA	
  (92799)	
  
Member	
  of	
  Teem	
  Oma	
  
	
  
	
  
No	
  more	
  drift	
  nets.	
  
	
  
Hassan	
  Kataf	
  
Rancho	
  Santa	
  Margarita,	
  CA	
  (92688)	
  
	
  
	
  
Gov.	
  Brown,	
  
Drift	
  gill	
  nets	
  are	
  a	
  destructive	
  fishing	
  method	
  that	
  inhibits	
  effective	
  fishery	
  management	
  of	
  key	
  
pelagic	
  species,	
  which	
  have	
  high	
  sport	
  value,	
  but	
  next	
  to	
  no	
  market	
  and	
  culinary	
  value.	
  	
  We	
  
need	
  your	
  help.	
  
	
  
Mike	
  Villano	
  	
  
Alisa	
  Viejo,	
  CA	
  (92656)	
  
Member	
  of	
  Balboa	
  Angling	
  Club	
  
	
  
	
  
Join	
  the	
  intelligent	
  managers	
  on	
  the	
  gulf	
  coast	
  and	
  ban	
  this	
  highly	
  non-‐discriminate	
  weapon	
  for	
  
killing	
  fish	
  and	
  Federally	
  Protected	
  Mammals	
  of	
  our	
  state.	
  	
  
	
  
David	
  Carpenter	
  
Costa	
  Mesa,	
  CA	
  (92627)	
  

	
  
There	
  is	
  no	
  need	
  for	
  these	
  tactics	
  this	
  day	
  in	
  age.	
  More	
  efficient	
  methods	
  of	
  fishing	
  exist,	
  which	
  
produce	
  less	
  bycatch.	
  Drift	
  nets	
  are	
  all-‐consuming	
  to	
  what	
  lays	
  in	
  their	
  path	
  and	
  allow	
  for	
  zero	
  
resuscitation	
  capabilities	
  of	
  bycatch.	
  21st	
  century	
  technology	
  coupled	
  with	
  this	
  technique	
  
cripples	
  ecosystems.	
  	
  
	
  
Kyle	
  Rockwood	
  
Vista,	
  CA	
  (92083)	
  
	
  
	
  
Keep	
  the	
  sport	
  in	
  fishing!	
  
	
  
Todd	
  Aldama	
  
Irvine,	
  CA	
  (92604)	
  
Taldama@msn.com	
  
	
  
	
  
Please	
  save	
  our	
  fisheries	
  from	
  nets!	
  
	
  
Jeff	
  Kraus	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
	
  
	
  
There	
  has	
  to	
  be	
  a	
  more	
  selective	
  way	
  to	
  catch	
  fish	
  than	
  with	
  gillnets;	
  
gillnets	
  catch	
  everything	
  that	
  swims	
  by.	
  
	
  
Stan	
  Ecklund	
  
San	
  Pedro,	
  CA	
  (90732)	
  
Member	
  of	
  Balboa	
  Angling	
  Club,	
  Los	
  Pescadores	
  
	
  
	
  
Stop	
  gill	
  netting	
  and	
  long	
  liners	
  off	
  California	
  coast.	
  
	
  
Jim	
  Todd	
  
Rocklin,	
  CA	
  (95677)	
  
	
  
	
  
	
  
	
  

	
  
We	
  need	
  to	
  save	
  SoCal	
  sport	
  fishing	
  for	
  generations	
  to	
  come.	
  
	
  
Steve	
  Hammerschmidt	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
Member	
  of	
  Los	
  Pescadores	
  
	
  
	
  
Please	
  do	
  the	
  right	
  thing	
  for	
  our	
  local	
  oceans.	
  	
  Thank	
  you.	
  
	
  
Gary	
  Schall	
  
Huntington	
  Beach,	
  CA	
  (92646)	
  
	
  
	
  
Please	
  stop	
  the	
  destruction	
  of	
  our	
  fisheries	
  with	
  these	
  nets.	
  
	
  
Jean	
  Dupre	
  
Alisa	
  Viejo,	
  CA	
  (92656)	
  
	
  
	
  
Please	
  halt	
  the	
  gill	
  nets	
  off	
  of	
  California's	
  coast.	
  
	
  
Randy	
  Harris	
  
Riverside,	
  CA	
  (92505)	
  
	
  
	
  
Let	
  common	
  sense	
  prevail.	
  	
  Protect	
  our	
  oceans	
  and	
  lakes,	
  while	
  maintaining	
  access.	
  
	
  
Tom	
  MacDonald	
  
Member	
  of	
  San	
  Diego	
  Rod	
  and	
  Reel	
  
San	
  Diego,	
  CA	
  (92116)	
  
	
  
	
  
The	
  well-‐being	
  and	
  stocks	
  of	
  our	
  apex	
  predatory	
  fish	
  are	
  far	
  more	
  important	
  a	
  resource	
  than	
  
tablefare	
  and	
  livestock	
  feed.	
  
	
  
Matthew	
  Moran	
  
San	
  Diego,	
  CA	
  (92101)	
  
	
  

It	
  is	
  time	
  that	
  everyone	
  becomes	
  aware	
  of	
  the	
  indiscriminate	
  damage	
  that	
  gill	
  nets	
  do	
  to	
  the	
  
fishing	
  industry.	
  
	
  
Jimmy	
  Horvat	
  
Newport	
  Beach,	
  CA	
  (92662)	
  
	
  
	
  
Please	
  ban	
  all	
  drift	
  gill	
  nets	
  in	
  California.	
  The	
  unintended	
  levels	
  of	
  by-‐catch	
  are	
  seriously	
  
straining	
  an	
  important	
  natural	
  resource.	
  The	
  time	
  has	
  come	
  to	
  ban	
  gill	
  nets;	
  other	
  sustainable	
  
fishing	
  methods	
  are	
  readily	
  available.	
  Thank	
  you.	
  
	
  
Dan	
  Gorman	
  
San	
  Clemente,	
  CA	
  (92672)	
  
Member	
  of	
  Dana	
  Point	
  Angling	
  Club	
  
	
  
	
  
Gill	
  nets,	
  of	
  any	
  kind,	
  should	
  not	
  be	
  allowed.	
  Commercial	
  fishing	
  is	
  fine,	
  but	
  some	
  gear,	
  such	
  as	
  
gill	
  nets,	
  are	
  destructive	
  and	
  wasteful.	
  Thank	
  you.	
  
	
  
Mike	
  Gilmour	
  
Huntington	
  Beach,	
  CA	
  (92648)	
  
	
  
	
  
Governor	
  Brown:	
  
I	
  would	
  appreciate	
  your	
  support	
  in	
  moving	
  away	
  from	
  Drift	
  Gillnets	
  and	
  eliminating	
  Longline	
  
fishing	
  in	
  California	
  waters.	
  	
  
	
  
Robert	
  Clarke	
  
Newport	
  Beach,	
  CA	
  (92663)	
  
	
  
Help	
  stop	
  the	
  indiscriminate	
  slaughter.	
  
	
  
Mike	
  Hagerty	
  
Los	
  Angeles,	
  CA	
  (91345)	
  
	
  
Kill	
  the	
  CRAZY	
  TRAIN	
  and	
  heal	
  our	
  WATER	
  PAIN!!!	
  	
  I	
  support	
  this	
  letter	
  100%!!!!	
  	
  Thanks,	
  Jerry.	
  
	
  
Scott	
  Houghton	
  
Murrieta,	
  CA	
  (92563)	
  

Dorothy	
  Lowman,	
  Chair	
  	
  
Pacific	
  Fishery	
  Management	
  Council	
  
1100	
  NE	
  Ambassador	
  Place,	
  #101	
  
Portland,	
  Oregon	
  97220	
  
	
  
Re:	
  Agenda	
  Item	
  H.3:	
  Drift	
  Gillnet	
  Management	
  Plan	
  Hard	
  Caps	
  
	
  
Dear	
  Chair	
  Lowman	
  and	
  Council	
  Members:	
  
	
  
As	
  members	
  of	
  the	
  sport	
  angling	
  community,	
  we	
  write	
  in	
  support	
  of	
  the	
  Council’s	
  recent	
  actions	
  
to	
  clean	
  up	
  the	
  drift	
  gillnet	
  fishery	
  for	
  swordfish	
  in	
  California	
  and	
  provide	
  the	
  following	
  
recommendations.	
  Specifically,	
  we	
  believe	
  the	
  Council	
  should	
  hold	
  the	
  drift	
  gillnet	
  fleet	
  
accountable	
  through	
  use	
  of	
  hard	
  caps	
  and	
  100	
  percent	
  monitoring	
  while	
  transitioning	
  the	
  fishery	
  
to	
  actively	
  tended	
  and	
  more	
  selective	
  gear	
  types	
  and	
  deny	
  any	
  application	
  to	
  open	
  a	
  longline	
  
fishery.	
  
	
  
The	
  drift	
  gillnet	
  fishery	
  catches	
  several	
  species	
  marine	
  life	
  that	
  are	
  ultimately	
  thrown	
  overboard	
  
including	
  recreationally	
  important	
  species	
  like	
  striped	
  marlin.	
  Drift	
  gillnets	
  are	
  inherently	
  
nonselective	
  and	
  will	
  have	
  unintended	
  interactions	
  even	
  with	
  increased	
  monitoring	
  and	
  
management.	
  Therefore,	
  we	
  encourage	
  the	
  Council	
  to	
  move	
  away	
  from	
  drift	
  gillnets	
  and	
  
transition	
  the	
  fishery	
  to	
  more	
  selective	
  and	
  actively	
  tended	
  gear	
  types	
  like	
  harpoon	
  and	
  buoy	
  
gear.	
  	
  
	
  
We	
  also	
  write	
  to	
  express	
  our	
  concern	
  with	
  the	
  Council	
  considering	
  the	
  authorization	
  of	
  a	
  longline	
  
fishery	
  both	
  outside	
  and	
  inside	
  our	
  Exclusive	
  Economic	
  Zone.	
  Longlines	
  are	
  simply	
  another	
  
indiscriminate	
  form	
  of	
  fishing	
  and	
  are	
  not	
  the	
  solution	
  to	
  the	
  drift	
  gillnet	
  problem.	
  Resources	
  
should	
  not	
  be	
  focused	
  on	
  developing	
  a	
  new	
  swordfish	
  fishery	
  that	
  uses	
  outdated	
  and	
  wasteful	
  
methods.	
  Instead,	
  the	
  Council	
  and	
  NMFS	
  should	
  focus	
  their	
  resources	
  on	
  transitioning	
  to	
  more	
  
selective	
  and	
  actively	
  tended	
  fishing	
  gears.	
  
	
  
As	
  long	
  as	
  the	
  drift	
  gillnet	
  fishery	
  exists,	
  we	
  ask	
  the	
  Council	
  to	
  hold	
  the	
  fleet	
  accountable.	
  We	
  
support	
  the	
  Council’s	
  implementation	
  of	
  hard	
  caps	
  on	
  protected	
  and	
  vulnerable	
  species	
  and	
  100	
  
percent	
  monitoring	
  to	
  ensure	
  those	
  hard	
  caps	
  are	
  adequately	
  enforced.	
  Because	
  the	
  catch	
  of	
  
some	
  species	
  is	
  a	
  rare	
  event,	
  the	
  Council	
  will	
  not	
  have	
  a	
  clear	
  picture	
  of	
  how	
  many	
  animals	
  are	
  
caught	
  in	
  the	
  drift	
  gillnet	
  fishery	
  and	
  cannot	
  enforce	
  hard	
  caps	
  on	
  protected	
  species	
  until	
  every	
  
fishing	
  trip	
  is	
  observed.	
  We	
  support	
  the	
  use	
  of	
  electronic	
  monitoring,	
  but	
  only	
  if	
  it	
  is	
  proven	
  to	
  be	
  
as	
  effective	
  as	
  onboard	
  observers.	
  Until	
  electronic	
  monitoring	
  is	
  available,	
  the	
  Council	
  should	
  
impose	
  100	
  percent	
  observer	
  coverage.	
  	
  
	
  
Thank	
  you	
  for	
  your	
  consideration	
  of	
  these	
  comments.	
  As	
  resource	
  users,	
  we	
  look	
  forward	
  to	
  
working	
  together	
  toward	
  sustainable	
  management	
  of	
  our	
  fisheries.	
  	
  
	
  
Sincerely,	
  
We the undersigned

John Campbell
San Diego, CA

John Pye
Chula Vista, CA

Robert Hetzzler
Huntington Beach, CA

Martin Firestein
Studio City, CA

David Pfeiffer
San Juan Capistrano, CA

Argyle Nelson
Oak Park, CA

Patrick Pendergast
Redding, CA

Kevin Newell
Woodland, WA

Larry G. Allen
Calabasas, CA

Jim Dal Pozzo
Alhambra, CA

Chuck Salinger
Buena Park, CA

Larry Edwards
Spring Valley, CA

Ayres Boyd
Newport Beach, CA

Michael Bales
Torrance, CA

David Hodges
Santa Rosa, CA

Darrell Ticehurst
Burlingame, CA

Greg Partridge
San Francisco, CA

Andrew Miller
Los Gatos, CA

Stanley Malin
Los Angeles, CA

Andrew Dal Pozzo
Valencia, CA

Gary Johnson
Oxnard, CA

Mark Gates
Palo Alto, CA

Ed Dum
Brentwood, CA

Richard Lamb
Santa Rosa, CA

Wade Yoshii
Manhattan Beach, CA

Michael Bennett
Bothell, CA

Mickey Cooper
San Diego, CA

Shane Summers
Palos Verdes, CA

Geoffrey Hersch
San Clemente, CA

Gary Evans
Santa Ana, CA

Robert Schachtel
San Diego, CA

Martin Jackson
Aptos, CA

Mario Perera
Thousand Oaks, CA

Don Orr
Huntington Beach, CA

Lisa Griffith
Rancho Santa Fe, CA

Roy “Dutch” Ludt
Huntington Beach, CA

Amos Hilel
Woodland Hills, CA

Dave Kilhefner
Tualatin, OR

Ralph Carrasco
Santa Cruz, CA

Steven Collins
San Diego, CA

Allan Dye
Marysville, WA

Thomas Golding
Cerritos, CA

Kevin Mariano
Lakewood, CA

Gerald Brandon
San Diego, CA

Mark Bachmann
Welches, OR

Les Junge
Belmont, CA

Lee Vath
Escondido, CA

W. James Cooper
Kennwick, WA

James Gharib
Fort Irwin, CA

Thomas Dixon
Long Beach, CA

Craig Brazda
Costa Mesa, CA

William Biehler
San Diego, CA

Ryan McGinnis
Costa Mesa, CA

Wayne Boon
Glendale, CA

Marc Bishara
Westlake Village, CA

Paul Roos
Palm Springs, CA

Brian Cyr
Vista, CA

ShaneHurt
Laguna Niguel, CA

Chris Halliday
Huntington Beach, CA

Ron Owens
Orange, CA

Bernard Kepshire
Corvallis, OR

Stewart MacLeod
Mountain View, CA

Michael Tong
San Francisco, CA

Douglas Miller
Glendora, CA

Robert Tobeck
Renton, WA

James Kirchhan
Laguna Niguel, CA

Jeff Meeker
San Diego, CA

John Whitaker
Manhattan Beach, CA

Steve Brunton
Laguna Niguel, CA

Harold Smith
Richmond, CA

Franklin Pratto
Long Beach, CA

Jack Vincent
Murrieta, CA

Joseph Davis
Diamond Bar, CA

Kathy Ecklund
San Pedro, CA

Cole Lennon
Dana Point, CA

Jock Albright
Newport Beach, CA

Joe Bairian
Newport Beach, CA

Randy Miner
Anaheim, CA

Christopher Lomax
Simi Valley

Bill Theroux
Los Angeles, CA

Allan Roman
Newport Beach, CA

Marc Mallinckrodt
San Diego, CA

Ali Johnson
Laguna Niguel, CA

Jim Black
Trabuco Canyon, CA

Lee Wikstrom
San Diego, CA

Mike Nelson
Huntington Beach, CA

Trevor Oudin
Avalon, CA

Jim Lewis
Yountville, CA

Bruce Collins
Laguna Niguel, CA

Robert Mahony
Tustin, CA

Jillene Roldan
La Mesa, CA

Nick Rahe
Laguna Niguel, CA

Timothy Johnson
Newport Beach, CA

William MacCorkell
Anaheim, CA

Gregory Karcher
Los Angeles, CA

Steve McInteer
Huntington Beach, CA

Mark Hefty
Laguna Niguel, CA

Keith Jones
Los Angeles, CA

Wayne Caywood
Thousand Oaks, CA

John Muckenhaler
Garden Grove, CA

Will Ebersman
Los Angeles, CA

Peter Grandia
Huntington Beach, CA

Jeremy Hufnagel
Tustin, CA

David Ackerman
Novato, CA

Yvonne Mason
Cathedral City, CA

David Bacca
Riverside, CA

Tom Ruiz
Newport Beach, CA

Cliff Allen
Palm Springs, CA

Mark Glenn
Petaluma, CA

Edwin Martin
Huntington Beach, CA

Mikey Tong
San Francisco, CA

Jay Reed
Newport Beach, CA

Takeshi Kawai
San Jose, CA

Julie Hanna
Simi Valley, CA

Jay Lennon
San Clemente, CA

Guy Westgard
Laguna Beach, CA

David Carlson
Moorpark, CA

Zachary Story
Camarillo, CA

Will Robbins
Costa Mesa, CA

John Ballotti
Torrance, CA

Al Barr
Rohnert Park, CA

Chris Alford
Huntington Beach, CA

George Brown
Lodi, CA

James Burmeister
Vista, CA

Tomer Devito
Inglewood, CA

Michael Godfrey
Granada Hills, CA

Gene Fukumoto
Pasadena, CA

Jeff Kingsley
Newport Beach, CA

Larry Shea
San Diego, CA

John Knoll
Hermosa Beach, CA

Lori Chavers-Blankenship
Gilroy, CA

Richard Miller
Castlerock, WA

Cory Adler
Newport Beach, CA

Ray Wampler
Hemet, CA

Gerald Weissman
Beverly Hills, CA

Kyle Dickerson
Costa Mesa, CA

Ron Swopes
Rowland Heights, CA

Steven Petit
La Canada Flintridge, CA

Ryan June
Stanton, CA

Dale Waldron
Capistrano Beach, CA

Jim O’Donnell
Los Angeles, CA

David Shaffer
Los Angeles, CA

Dean Bornstein
Westlake Village, CA

James Carlisle
Long Beach, CA

Jeffrey Steinhardt
San Diego, CA

Geoffrey Hersch
Newport Beach, CA

Geoffrey Jeldoorn
San Juan Capistrano, CA

David Levinson
Los Angeles, CA

Stephen Gross
Dana Point, CA

Paul Arentsen
Newport Beach, CA

Michael Goodman
Los Angeles, CA

Andy Martinez
Newport Beach, CA

Norm Campbell
San Diego, CA

Christopher Thompson
Littleton, CO

Steve Guluk
Dana Point, CA

Gary Graham
Lake Elsinore, CA

Tom Elsten
Costa Mesa, CA

Norman Weinstock
Calabasas, CA

Stan Zahart
Moreno Valley, CA

Mark Barbour
Santa Cruz, CA

Jason Brooks
Studio City, CA

Phil Perez
Escondido, CA

Benjamin Barba
Corona, CA

Jeffrey Tom
Los Angeles, CA

Glenn P. Murray
San Diego, CA

Brad Stich
Wilmington, NC

Alex Brandon
San Clemente, CA

William Renick
El Cajon, CA

Eric Rogger
Los Angeles, CA

Ryan Becker
Scottsdale, AZ

Jeffrey Albro
San Diego, CA

Dirk Perriseau
Los Angeles, CA

Chris Bailey
San Clemente, CA

James Smith
Escondido, CA

Jeff Acampora
Laguna Niguel, CA

Jonathan Day
Los Angeles, CA

Mark Manculich
Porter Ranch, CA

Hassan Kataf
Rancho Santa Margarita, CA

Jeff Benedict
Long Beach, CA

James Simonsen
Valley Center, CA

Peter Nannis
Dana Point, CA

Len Schoppe
Santa Monica, CA

David Dodge
Long Beach, CA

Paul Lepore
Dana Point, CA

Sherwood Kingsley
Los Angeles, CA

Joseph Tickey
San Diego, CA

David Black
Borrego Springs, CA

Fred Quick
San Juan Capistrano, CA

Michael Couffer
Newport Beach, CA

Lee Harris
Calabasas, CA

Stephen Simon
Los Angeles, CA

Alf Johnson
Yorba Linda, CA

Michael Bear
San Diego, CA

Doug Wetton
Costa Mesa, CA

Rob Chandler
Newport Beach, CA

Aaron Halstead
Alisa Viejo, CA

John Curci
Newport Beach

Bradley Genovese
Laguna Niguel, CA

William Garland
Laguna Niguel, CA

Gary Smith
Huntington Beach, CA

Guy Grant
Gardena, CA

Gayle Van Leer
San Diego, CA

Chris Webb
Newport Beach, CA

David Clock Jr.
Pleasanton, CA

Bill Thornton
Mission Viejo, CA

Deborah Neiblinglorbeer
Long Beach, CA

Ted Mortenson
Newport Beach, CA

Katherine Gallagher
Pasadena, CA

Jason Blower
Santa Ana, CA

Richard Berg
Newport Beach, CA

Alan Schlange
Long Beach, CA

Rick Hult
Newport Beach, CA

Ralph Clock
Newport Beach, CA

Kurt Gross
San Diego, CA

Daniel Gardner
West Hills, CA

Clarke Smith
Costa Mesa, CA

Bill Beebe
Hawthorne, CA

Cami Garnier
Irvine, CA

Brent Valentine
Newport Beach, CA

James Marquoit
Portland, OR

Steve Behrens
Costa Mesa, CA

Thomas L. Ward
Orange, CA

Ron Hawkins
San Diego, CA

Frank Mancini
Newport Beach, CA

Rob Burns
Newport Beach, CA

Marlow Peterson
Newport Beach, CA

Bruce Binnquist
Newport Beach, CA

Todd Garrett
Agoura Hills, CA

Mike Parks
Newport Beach, CA

Richard Dyer
Yorba Linda, CA

Randy Wood
Costa Mesa, CA

Frank Nicholas
Newport Beach, CA

John Campbell
Irvine, CA

John O’Neill
Santa Ana, CA

Donald Murray
Costa Mesa, CA

Donald Proul
Newport Beach, CA

Willie Kim
Yorba Linda, CA

Armando Garcia
Santa Fe Springs, CA

Frank Bruder
Newport Beach, CA

Chris Allen
Newport Beach, CA

David Denholm
Mission Viejo, CA

Jeff Tuttle
Newport Beach, CA

Emily Norton
Newport Beach, CA

Paxson Offield
Laguna Beach, CA

Jack Williams
Manhattan Beach, CA

Olivia Norton
Newport Beach, CA

Adam Halberda
Irvine, CA

Mark Fitch
Santa Ana, CA

Blake Norton
Newport Beach, CA

Bob Hoose
Costa Mesa, CA

David Schweickert
Costa Mesa, CA

Rard Mustafa
Costa Mesa, CA

Christie Shedd
Costa Mesa, CA

Craig Hansen
Los Alamitos, CA

Clayton Elsten
Costa Mesa, CA

John Tully
San Clemente, CA

Paul Ward
Costa Mesa, CA

Alan Baron
Newport Beach, CA

Terry Doran
Sandy, OR

Rutledge Bray Jr.
Ventura, CA

Michael Stotesbury
Torrance, CA

Trent Smith
Newport Beach, CA

Paul Cooper
San Juan Capistrano, CA

Scott Dafferner
Costa Mesa, CA

Ted Royal
Tustin, CA

Scott Houghton
Murrieta, CA

Richard Gleason
Downey, CA

Robert Kurz
Laguna Niguel, CA

Charles Wilde
Diamond Bar, CA

Joseph Leavitt
Santa Ana, CA

Nick Parenti
Redondo Beach, CA

Michael Berry
Spring Valley, CA

Hassan Kataf

Jeffrey Condon
Costa Mesa, CA

Phil Diment
Costa Mesa, CA

Michael Villano
Alisa Viejo, CA

Steve Behrens
Costa Mesa, CA

Jamie Amstulz
Spring Valley, CA

Trevor Oudin
Avalon, CA

Eric Gottlieb
Menlo Park, CA

Thomas Elsten
Costa Mesa, CA

Dave Anderson
Laguna Beach, CA

Robert Van Der Capellen
Mission Viejo, CA

Michael Moore
Ojai, CA

David Carpenter
Costa Mesa, CA

Kendall Knight Jr.
Costa Mesa, CA

Sean Norton
Newport Beach, CA

Mike Nelson
Huntington Beach, CA

Rancho Santa Margarita, CA

Adam Cleary
Fresno, CA

Steven Hammerschmidt
Newport Beach, CA

Michael Gilmour
Huntington Beach, CA

Erin Wright
Winchester, CA

Gary Schall
Huntington Beach, CA

Robert Clarke
Newport Beach, CA

Brian Adair
Ventura, CA

Jean Dupre
Alisa Viejo, CA

Aida Dargahi
Santa Monica, CA

David Swerdlow
Newport Coast, CA

Randy Harris
Riverside, CA

Jake Porter
Huntington Beach, CA

Kyle Rockwood
Vista, CA

Randy Harris
Riverside, CA

Mike Hagerty
Los Angeles, CA

Todd Aldama
Irvine, CA

Tom MacDonald
San Diego, CA

Blue Benadum
Malibu, CA

Ted Friebe
San Clemente, CA

Matthew Moran
San Diego, CA

Daniel Greene
Los Angeles, CA

Dale Cooper
San Diego, CA

Jimmy Horvat
Newport Beach, CA

Sally Kurz
Laguna Niguel, CA

Craig Brazda
Costa Mesa, CA

Sewell Brown
Costa Mesa, CA

Eric Ellestad
Redondo Beach, CA

Jeff Kraus
Laguna Niguel, CA

Matt Kim
San Diego, CA

Paul Hoofe
Costa Mesa, CA

Michael Hildebrand
Goleta, CA

Ted Randall
Los Angeles, CA

Jonno Boyer-Dry
Los Angeles, CA

Cory Cammack
Capistrano Beach, CA

Dan Gorman
San Clemente, CA

Ashley Lautzenhiser
Santa Monica, CA

Chris Alford
Huntington Beach, CA

Robert Bents
Costa Mesa, CA

Alejandro Guerrau
Hacienda Heights, CA

Jeff Dun
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Laguna Woods, CA

Robin Matlock
Laguna Niguel, CA

Marsha Etinghoff
Laguna Niguel, CA

Patty Lance
Newport Beach, CA

Kimberle Meredith
Laguna Niguel, CA

Heru
Laguna Niguel, CA

Andrew Yu
Irvine, CA

Chris Kavanagh
Laguna Niguel, CA

Sonia Koo
Los Angeles, CA

Lisa Trieb Wasser
Laguna Beach, CA

Ben Kavanagh
Laguna Niguel, CA

Hyekyung Lee
Pasadena, CA

Jason Schratwieser
Dania Beach, FL

Dick Johnson
Laguna Niguel, CA

Shirley Yap
Buena Park, CA

Susan Johnson
Laguna Niguel, CA

Jessica Au-Yeung
Los Angeles, CA

Lilian Ferguson
Laguna Niguel, CA

Kevin Yap
Cerritos, CA

Laura Thornton
Laguna Niguel, CA

Andrew Yap
Buena Park, CA

Heidi Himer
Laguna Niguel, CA

Bette Adamo
Laguna Woods, CA

Wynnie Primas
Laguna Niguel, CA

Kathy Scroggie
Carson, CA

Theresa Kennedy
Laguna Woods, CA

Jane Kurth
Carson, CA

Richard Srayha
Laguna Niguel, CA

Barbara Morgan
Carson, CA

Lily Anderson
Laguna Niguel, CA

Lee Kucera
Long Beach, CA

Andrea Avery
Laguna Niguel, CA

Mandy Flemming
Laguna Niguel, CA

Jackie Kurth
San Juan Capistrano, CA

Pochan Boyson
Laguna Woods, CA

