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Who will ‘outsmart’ whom?

Fig.1 Fish behaviour approach for fishing technology (from  “Training flshermen at sea” ")
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« £ HEZR 7 JO—F: Balanced Exploitation

Reconsidering the Consequences of Selective Fisheries
POLICY FORUM Downloaded from www.sciencemag.org on March 2, 2012 VOL 335
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Commercial Fishing Estimated
1 to Kill Millions of Sea Turtles
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Impacts of Biodiversity Loss on Ocean Ecosystem Services

A Future Without Fish

A mew study suggests that overfish-

ing could lead to a catastrophic loss THE thT FiSHERHhN HEETS
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Good Catch: Poor Catch:
Good Species Endangered Species  #&iREIHE
Good Size Small Sizes / Young Stages $hF#f
Good Taste Bad Taste / Poisonous ZRBRLY, =

Good Value No Value / Debris [EEDZLNED, I3
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SMART%G SAR

2005 SMART GEAR COMPETITION

http://smartgear.org/

$30,000 GRAND PRIZE
TWO $10,000 RUNNER-UP PRIZES

Entry Deadline: July 31, 2005

What's your innovative idea
for reducing bycatch?

Building a future in which humans live
in harmony with nature.



3'd year on 2007 for "The Eliminator"
to exclude trawl by-catch
© WWE / Smart Gear

A close view of the rope, |
which looks like a bottlebrush. . S
© Smart Gear / Chris Carey P K i
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WWF  for a living planet’

For the first time since the Smart Gear competition was established in 2005, a
winning design, that reduces the accidental catch and related deaths of sea birds
in tuna fisheries, has won more than one award.

Kazuhiro Yamazaki, a captain on a Japanese tuna vessel, is the 2011 Smart Gear
winner, receiving a 530,000 grand prize, and also received the special tuna prize of
57,500, offered by the International Seafood Sustainability Foundation (IS5F)

The winning design - a double-weight branch line - sinks long line hooks beyond
the range of seabirds, such as albatrosses and petrels, and reduces injuries and
fatalities to crews caused by rapidly recoiling weights and hooks.

Results have been staggering. The device has proven to be safe and effective at
reducing seabird bycatch in pelagic (tuna) longline fisheries. In 2010, over 95,000
branch lines with the Yamazaki double weight system were hauled with no
injuries to fishermen, reducing seabird bycatch by 898 more than un-weighted
branch limes, with no effect on fish catch rates.

How it works

The Yamazaki double-weight configuration consists of two leads placed at either
endof a1 to 1.5 meter section of wire or wire trace. This weighted section is
inserted into a branchline 2 meters above the hook. The weight nearest the hook
is free to slide along the branchline while the second lead is fied.

The double weight reduces the danger of weight recoil injury to crew members
by spreading the mass of the weights across the wire trace, as two smaller weights
are better than one, and by including a sliding weight that dampens the speed at
which the weight recoils.

The double weight system is also easier to handle on deck than a single weighted
swivel - it is easier to coil and it prevenits jackknifing as it is thrown into the water
in line setting.

2011 Winner: Yamazaki Double-Weight Branchline
Innovative Japanese Design to Reduce Seabird Bycatch Wins Both
the Smart Gear 2011 Grand Prize, and the Tuna Prize

Double-Weight Branchline Fast Facts

When a research effort to find best practice
seabird bycatch mitigation in the Japanese
fleet fishing in the South Africa began,
Kazuhiro Yamazaki, Fishing Master of the
F/V Fukuseki Maru Mo 5, quickly emerged
as the leader and innovator in this fleet.

The double weight system he conceived
was in reaction to the need he saw to
weight branchlines in a way that was
safie and acceptable to lapanese fishing
masters.

As a result, the simple and cost-effective
device is proving to solve the seabird
bycatch problem in tuna fisheries.

The results of which will ensure the
sustainability of the tuna fishery and the
livelihoods for fishing generations to come
- &ll in a way where the catch of fish is a
critical part of the solution.

hd
+ -S-MIQEE-A-E 2011 Runner-up: The SeaQualizer
————————— Innovative Bycatch Release Device Wins $10,000 Award

WWF  for a living planet”

pressure activated, fish son ool that

s capable of releasing fish at
runner-up in the 2011 Smart Gear competition.

The winning team, that comprises Bill Brown, Jeffery Liederman, Patrick Brown,
and Fyan Brown fom the Floids based company, Finavation I, came g with
the idea for the SeaQualizer to adds

of some recreational fisheries - lhemnalltyulbnmmdwelrng fish that are
released at the surface as bycatch.

These fish have air d weh th surface

o depth they undergo barotrauma This s when thefish cannot release the gas

in the sirblads o of the sir

broughttothe surface on fhing geat.

Once released,with therair bladder exparscd, the fishare unable o etum
captured, and as a result thy i

veryhigh.

Secured Released
Diagram illustrating the SeaQualizer sequance of refease.

How the SeaQualizer works

i toafish's
loweer lip, that has been :zughuldepth o retum the unintended catch, the
reverse end of ighted fishing line, via a long-
line clip, that i then retumed to depth.

This prov i , the fish can swim

away with minimal buoyant force acting against it.

The davica i triggered by a pressure differantial at 2 specified depth. It reduces
theti tfor the angler y weights all the way up
fram the bottom.

The SeaQualizer represnts a breakthrough
in bycatch release technology that could
have amajor impact on the management
of recreational fishery mortality.

This pressure activated, fish recompression
tool can accommadate the release of
‘many species of fish, both large and
small. Large speciesof fish, such as the
Warsaw or Goliath Grouper require a
significant amount of weight to overcome
the resultant buoyant force while small
species of fish require a compact profile to
accommodate theirsmall mouths.

Although several techniques have been
introduced to mitigate this bycatch
‘mortality, none are widely used in many
recreational fisheries and others have not
proven to be effective.

-
oy sml’%‘iﬁﬂ‘ﬁ 2011 Runner-up: Turtle Lights for Gillnets
—— Designto Reduce Turtle Bycatch Wins $10,000 Award

WWF  for aliving planet*

e | il are one of the

the word and have been assocaied with sgnificat seaurtlebycach as.

n Baja Calfornia, Mexico i turtle
yinayear, whil

f Northern Peru have reported interactions wi turtles.

Inrespanse to this ncreasing challenge of bycatch, SharaFisler,from the Ocean

Discovery and John Wang, from iversity of Havil

examined that show

play important roles in sea dors

potential visual based away to reduce sea

qillnet fisheries, the team develaped the award winning dsign Turtle Lights for
Gillnets.

g widely avail lights (LE i icks) o iluminate
qillnets, the design h ing si e tathe
presence of a barrier, allowi idit lumir
were conducted in Bsja California, and the ri by

y ch chval

Ligh o 2 waming to alert sea turtles to:a bani

The lang:standing innovative approach by this team has aksa resulted in the
formation of the Bycatch Mitigation Research Program, helping to develop
in fishers .

hil ining new bycatch reds

Research in the turde ights for gilnets design has continued to support
appor #students, to explore
; devel i ills, 2nd

Attaching LED lightsticks to:a bottomset gillnet

Turtle Lights for Gillnets - Fa
Innovative design uses widely available
fishing lights (LED or chemical ightsticks)
tolluminate gillnets
Experiments were conducted in Baja
California, but can be adapted in any
coastal gillnet fishery:

During the trials several different
lightsticks were tested, and placement
along the floatline of the gillnet difered.

Results from trials in Baja Calfornia
indicated a 60% reduction in green turtle
bycatch.

The use of lightsticks to iluminate gillnets
in order to reduce sea turtle bycatch has
not been tested in gilnets fisheries prior
to this research and isa creative use of a.
widaly available product.

, scientists,

The

ability to reduca the bycatch of turtles has
the potential to be an effective device for
turtle conservation all over the workd.
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HAELADITH (HE X, 1985)

Marine Fish Behaviour in Capture and
Abundance Estimation (1995)

,'md)’?i'@] - IH '“"t/,.“/f (1996) —
Behavior of Marine Fishes (2010) o

Capture Processes and Conservation Challenges
Swimming , Fish Vision, Hearing |
Trawls, Longlines, Fish Pots, Large-scale Traps, Gillnets, Electrlc sense
Technical measures to reduce bycatch and discards in trawl fisheries

Mortality of animals that escape fishing gears or are discarded after capture:
Approaches to reduce mortality

Effect of trawling on the seabed and mitigation measures to reduce impact

Measures to reduce interactions of marine megafauna with fishing
operations
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The best selective function, but rarely happens!
Scientifically correct, but Technically in-correct
for purse seine and trawl for gilling to

Selectivity performance can be examined,
as poor or best for escape / capture.
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Codend selectivity for jack mackerel and whitefin jack
and unequal split parameter estimates observed in trouser
trawl experiments

Confirmation needed for equal separating ' |

Takatumi Arimoto - ‘l'adashi Tokai

Test codend:

54 mm mesh opening diamond mesh

Yideo
camera #1

Control codend of minnow net:
9 mm bar length square mesh

Strengthening bag:

28 mm mesh opening diamond mesh



Underwater video for trawl ne




Differed swimming performance inside the net

Video recording at codhead viewing codend
Shells, crabs, squid, whitefin jack and jack mackerel

Jack mackerel struggling to swim with net



Conservation of young fish by management
of trawl selectivity

Petri Suuronen

Helsinki 1995
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Large fish, Large animals, Non-
swimmers J
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Selective Fishing and Balanced Exploitation
in Relation to Fisheries and Ecosystem Sustainability
Nagoya (Japan) 14-16 October 2010

(1)
Defining and measuring selectivity in an
ecosystem perspective, beyond gear technology;

o RTIES

Effects of selective vs balanced exploitation on
within-species and community properties:
available theoretical results and empirical
evidence;

(3)

Economic and social aspects of fishing selectivity;




Selective Fishing vs
Balanced Exploitation ????

conventional ‘improved selectivity’ paradigm
against ecosystem approach to fisheries

Targeting large sizes generates more disturbance than
targeting small ones or fishing the whole size spectrum

High fishing pressure on adults has also been
predicted to drive stocks to evolve towards life-history
Strategies’t that can sustain hlgher fishing press




Reconsidering the Consequences of Selective Fisheries

S. M. Garcia, J. Kolding, J. Rice, M.-J. Rochet, S. Zhou, T. Arimoto, J. E. Beyer, L. Borges, A. Bundy, D. Dunn,
E. A. Fulton, M. Hall, M. Heino, R. Law, M. Makino, A. D. Rijnsdorp, F. Simard, A. D. M. Smith POLICY

POLICY FORUM Downloaded from www.sciencemag.org on March 2, 2012 VOL 335

Balanced fishing across a range of species, stocks, and sizes could
mitigate adverse effects and address food security better than

increased selectivitv.
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204/ A
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Percent of maximum total yield
Percent of maximum extirpations

10 4 Unselective

— Selective 0 / — Selective
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Exploitation rate Exploitation rate Exploitation rate

Percent of maximum available system biomas

Effects of conventionally selective (red), unselective (blue), and balanced (dark blue) fishing.
Unselective fishing harvests all exploitable nonmicrofauna and nonlarval ecosystem components. Balanced
fishing mortality rates are set in proportion to productivity per biomass for each group. (Left) Results for
total catch weight (as a percentage of the maximum total yield for a system across all fishing scenarios),
(middle) total available biomass (i.e., biomass that could be harvested), and (right) extirpations (number of
groups that have dropped below 10% of their unfi shed levels).
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No varieties, ready to eat as fillets or sashimi packages
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Best Scenario for Species/Size Selectivity
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