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1997-2012 Satellite Tracking of Pelagic North Pacific Loggerhead
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GMT Map by Denise Parker 04/04/12
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Contribution to the Theme Section ‘Fisheries bycatch: problems and selutions’ OPEN

TurtleWatch: a tool to aid in the bycatch reduction
of loggerhead turtles Carefta caretta in the
Hawaii-based pelagic longline fishery

Evan A. Howell'"*, Donald R. Kobayashi'?, Denise M. Parker!-?, George H. Balazs!,

Jeffrey J. Polovina'
"Pacific Fisheries Sci Center, Nati 1 Marine Fisheries Service, Nati 10 and Atmosp ic A
U.5. Department of Commerce, 2570 Dole Street, Honolulu, Hawaii 97822-2396, USA
!Department of Environmental Sciences, University of Technology, Sydney, Br v, New South Wales 2007, Australia

*Joint Institute for Marine and Atmospheric Research, 1000 Pope Road, University of Hawaii, Honolulu, Hawaii 96822-2396, USA

ABSTRACT: Operational longline fishery characteristics, bycatch information, and loggerhead turtle
satellite tracks were all used in conjunction with remotely sensed sea surface temperature data to
identify the environmental area where the majority of loggerhead turtle bycatch occurred in the
Hawaii-based longline fishery during 1994 to 2006. In the first quarter of each calendar year from
1994 to 2006, the majority of shallow longline sets and associated loggerhead turtle bycatch were
above 28° N, which corresponds to the area near the North Pacific Subtropical Frontal Zone. Based
on the thermal ranges of bycatch, sets and the satellite-tagged turtles, it was recommended that shal-
low sets should only be deployed in waters south of the 18.5°C (~65.5°F) isotherm to decrease logger-
head turtle bycatch. This recommendation formed the basis for the TurtleWatch tool, a map provid-
ing up-to-date information about the thermal habitat of loggerhead sea turtles in the Pacific Ocean
north of the Hawaiin Islands. TurtleWatch was released to fishers and managers in electronic and
paper formats on December 26, 2006, to assist in decision making during the first quarter of 2007.
Fishery information from 2007 was later compared with data for the years 2005 to 2006 to assess the
tesponse of the fishery to TurtleWatch. The observed fleet movement during the first quarter of 2007
was to the north of the 18.5°C (~65.5°F) isotherm (i.e. in the area recommended for avoidance by the
TurtleWatch product) with increased effort and lower bycatch rates. We discuss possible reasons for
this decrease in turtle bycatch north of the frontal zone together with future research directions
which may lead to refinement of the TurtleWatch product.

EXPERIMENTAL PRODUCT

avoid fishing between solid black 63.5°F and 65.5°F lines
to reduce turtle interactions

Sea Surface Temperature: 14Dec2007-16Dec2007 Ocean Currents: 05Dec2007-11Dec2007

KEY WORDS: Loggerhead turtles - Bycatch - Remote-sensing - Sea surface temperature - Longline
fishery - Transition zone - Swordfish
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INTRODUCTION include nesting beach, oceanic, and neritic areas

(Bjorndal 2003). In the North Pacific, loggerhead nest-

172°W 168'W 164'W 160°'W 156'W 152’'W
Image Created December 17, 2007 14:58PM HST by EAH. Next projected image date: December 18, 2007 04:00AM HST 300
— 30 cm/sec

66
SST (F)

PACIFIC ISLANDS FISHERIES SCIENCE CENTER
ECOSYSTEMS AND OCEANOGRAPHY DIVISION
2570 Dole Street, Honolulu, HI 96822
htp://www.pifsc.noaa gov/eodturtlewatch.php
contact: turtlewatch@noaa.gov

Data provided by Central Pacific CoastWatch node

TURTLEWATCH

The interactions of sea turtles with high seas fish-
eries are a global concern, with fisheries bycatch impli-
cated as one of several factors in the population decline
of many sea turtle species, including the loggerhead
turtle Caretfa caretta (Hatase et al. 2002, Hays et al.
2003, Peckham et al. 2007). The loggerhead is a
circumglobal sea turtle species (Dodd 1988) that
undergoes a series of ontogenetic shifts during its life
cycle, with stages occupying a series of habitats that

*Email: evan.howell@noaa.gov

ing beaches are only found in Japan, where, during
the last half of the 20th century a substantial decline
(50 to 90%) in the size of the annual loggerhead nest-
ing population at nesting beaches was reported
(Kamezaki et al. 2003). The importance of the oceanic
stage to juvenile loggerheads was hypothesized first
by Carr (1987) with recent work by Polovina et al.
(2006) reporting that specific pelagic regions, such as
the Kuroshio Extension Bifurcation Region of the North

© Inter-Research 2008 - www.int-res.com
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FINAL MAP:
2002-2003 Movement of pound net by-catch male loggerhead turtle, 22168
ST-18 Duty Cycle: 12/48 SCL: 78.8em
from Kochi Prefecture, Shikoku, Japan ~ Days transmitting: 386 days
Date Released: 12/9/2002 Distance traveled: 11,333 km
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FINAL MAP:
2005-2006 Movement of pound net by-catch loggerhead, ID 22270

ST-18  Duty Cycle: 12/48  SCL: 70.9 cm
from Cape Muroto, Kochi Prefecture, Shikoku Japan Days transmitting: 440

Date Released 3/2/2005 Distance traveled: 17,659 km
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_ ~ FINAL MAP: o
2003-2007 movement of juvenile loggerhead turtle released from the M/V Ishikari

Hatched and raised by the Port of Nagoya Public Aquarium Date Deployed: 11/28/2003
ST-18 transmitter  Duty Cycle: 12 hours on, 48 hours off Days transmitting: 1270 days

Distance traveled: 22,415 km  Mean speed of travel: 0.7 km/hr
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FINAL MAP:

2005-2009 movement of juvenile loggerhead turtle, Argos ID 57148

released from the R/V Aichi Maru

Date Deployed: 5/4/2005

Hatched and raised by the Port of Nagoya Public Aquarium

ST-24 transmitter ~ Duty Cycle: 6 /48 Days transmitting: 1434 days (3.9 y)
Dlstance traveled 25 896 km I\/Iean Speed of Travel 0.7 km/hr
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Last Position 7/7/2012:
2012 movement of adult female green turtle, "Star Blue", ID 53747

released by Sea Turtles 911 TAM-2639 6/24 CCL:95.5cm
Days transmitting: 103 days
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FINAL MAP:
2011-2012 movement of juvenile green turtle, ID 53744
released from Gangkou Sea Turtle Reservre
TAM-2639 6/24 Deployed: 12/21/11  Days transmitting: 68 days
Distance traveled: 949 km  Mean speed of travel: 0.6 km/hr
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FINAL MAP:
2007 movement of Miss China, green turtle 1D 41457, from Chichi Jima, Japan
ST-20  Duty Cycle: 6 hrs on, 48 hrs off
Deployed: 7 Sept 2007 Days trans mitting: 69 days IDista nce traveled: 1640 km

* - ’\\/ 3% Start Position ° . [
O Final Position o ° "é ?K'JAPAN
P ,'." 3

-

0 ~R,;ukyu’\"'s\ -
:, Islands

SAW,
Q)

30 N7

Ogasawara

1117 B

o

Minami 0Ages
Daito e B
25 N7 Shima » @

£
& T >
GMT map by Denise Parker 02/15/11
I I |

130 E 135 E 140 E 145 E




Excerpt from: Yoshimasa Matsuzawa. 2009. Sea Turtle
Conservation and Sea Turtle Association of Japan.

“What kind of world would open up when we solve the issues that pose
threats to sea turtles today, sufficiently recover the population, and
remove them from the Red List? We envision a world in which a diversity
of relationships exists, as it must have been so for a long time, between
sea turtles and people who live outside of urban centers: those who eat
sea turtles; those who do not eat sea turtles because of their loyalty to an
ancestor who was saved by a sea turtle; those who eat sea turtle eggs;
craftsmen who create eyeglass frames using hawksbill shells; fishermen
who offer sake to a sea turtle caught in his net; fishermen who carry out a
burial for a dead sea turtle in expression of sympathy; fishermen who
enshrine in their family altar a piece of driftwood that a sea turtle used as
a pillow; children who play at the beach mocking the tracks of sea turtles
that came to nest; children who surround a sea turtle and torment it, and
a young fisherman who comes by to rescue the turtle. To bring back rich
and plentiful nature that allows and tolerates such a diversity of values
and world views, we believe, is the natural direction toward which we
should be moving.”



Excerptfrom: Yoshimasa Matsuzawa. 2009.
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Lui Bell- Our Colleague, Friend, and Man of the Pacific Islands
February 24, 1956 to November 29, 2012



