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Goals and Objectives 
 

The National Marine Fisheries Service Honolulu Laboratory has a comprehensive 
research program underway to reduce incidental bycatch and mortality of sea turtles in pelagic 
longline fishing.  The objectives of the research are to develop ‘sea turtle safe’ longline fishing 
methods that may enable reopening of the swordfish segment of the Hawaii longline fishery and 
be transferred to foreign longline fisheries operating in the Pacific Ocean and elsewhere. 
 
Categories of Research 
 

The ‘sea turtle safe’ pelagic longline research is divided into four categories:  1) Fishing 
experiments being conducted with the Hawaii-based longline fishery to test various gear 
modifications to reduce sea turtle bycatch; 2) Experiments on captive sea turtles and on key 
target fish species to define physiological and behavioral differences between sea turtles and 
target species that may be used to develop new fishing gear and tactics to reduce sea turtle 
bycatch and mortality; 3) Tracking of sea turtles using satellite-based technologies to define sea 
turtle pelagic oceanic habitats and ecology; and 4) Research on sea turtle population simulation 
modeling to help develop objective methods for evaluating trends in sea turtle populations and 
the impacts of human threats. 
 
 
 

                                            
1  A working document submitted to the 15th Meeting of the Standing Committee on Tuna and Billfish, Honolulu, 
Hawaii, 22-27 July 2002. 
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Fishing Experiments 
 

Fishing experiments conducted in cooperation with the Hawaii longline fishery were 
designed to include about 1400 longline sets per year over 3 years.  The Honolulu Laboratory 
made application accordingly for a Research Permit required under Section 10 of the Endangered 
Species Act (ESA).  However, the Research Permit granted limited the experiments to operate 
only until July 31, 2002 and greatly reduced the scope of the planned research, limiting it to 250 
sets to test fishing gear and operations to determine if they are economically viable prior to 
further testing for turtle bycatch reduction. The main experiments to test fishing gear and 
methods to reduce sea turtle bycatch were put on hold pending evaluation of similar experiments 
in the Atlantic. 

 
The fishing experiments that were allowed by the Research Permit and have been 

completed include testing of stealth (camouflaged) longline fishing gear for swordfish and tuna 
and evaluation of the success of deep, daytime longlining for swordfish. Research was approved 
and is still underway using hook timers and time-depth recorders to document when and where 
turtle bycatch occurs most frequently in the sequence of longline deployment and retrieval.  A 
piggyback project is also testing the effect of large (18/0) circle hooks on catch rates of 
swordfish in comparison with the smaller circle hooks tested by other researchers in 2000-01.  
Circle hooks appear to reduce the degree of injury to captured turtles. 

 
Five vessels have conducted about 144 research sets (33 deep daytime sets, 33 stealth 

swordfish sets, 33 normal swordfish sets conducted alongside the previous sets to serve as a 
control group, and about 40 sets with hook timers and circle hooks).  Two additional vessels will 
conduct tests of stealth gear in tuna fishing operations this summer, bringing the total fishing 
effort to 250 research sets this season.  As required by special conditions of the Research Permit, 
the experiments will cease if there is an observed or projected (estimated post-release) lethal 
bycatch of 1.0 leatherback or 4.0 loggerhead sea turtles. An annual report on the research is due 
September 30, 2002. 
 

Interactions with endangered species by all vessels participating in the experiment are 
reported daily by email to the Honolulu Laboratory.  There have been two loggerhead and one 
leatherback turtle captured and released alive during the experiments.  
 

All results to date are very preliminary. The deep daytime fishing for swordfish was 
much more difficult than anticipated in large part because of capabilities of the fishing vessel 
conducting the operations. Initial preliminary results indicate that the stealth swordfish fishing 
gear was not as economically viable as normal (control) gear, but with some modifications, the 
stealth gear shows promise of viable catch rates for target species.  No results are available yet 
from hook timers. Preliminary results from testing the large (18/0) circle hooks versus J hooks 
shows increased catch rates for bigeye tuna using circle hooks, but substantially decreased catch 
rates for swordfish. 
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Research on Captive Sea Turtles 
 

The experiments on captive sea turtles falls into four categories: olfaction, vision, 
hearing, and behavior.  The research is being conducted in collaboration and on contracts with 
academic experts and NMFS scientists at the NMFS Honolulu Laboratory Kewalo Facility and 
the NMFS laboratory in Galveston, Texas.   A summary of findings made from the captive sea 
turtle experiments includes: 1) Behavior and molecular studies indicate sea turtles’ reliance upon 
olfactory cues and that smell may be sufficient to deter sea turtles from bait; 2) Behavior and 
vision studies demonstrate that sea turtles have color vision, are attracted to natural and red-dyed 
squid bait, clearly avoid blue-dyed squid bait, and are attracted to conventional green ‘light 
sticks’; 3) Sea turtle vision in dim light may not be as good as determined for swordfish and 
tunas, and if this is so, low intensity electronic light sticks of an appropriate color may not be 
detectable by turtles; and 4) Acoustic studies suggest there is little chance that sound stimuli may 
be used to repel sea turtles from pelagic longlines. 
 
Satellite Tracking of Sea Turtles 
 

Significant new information and understanding of sea turtle oceanic pelagic habitat, 
movement patterns, and post-hooking survival is emerging using satellite technology.  
Approximately 50 sea turtles have been equipped with conventional ARGOS transmitters and 
about 25 have been outfitted with ‘pop-off’ satellite tags. 

 
Sea Turtle Population Modeling 
 

Comprehensive population simulation models have been developed for western Pacific 
leatherback, North Pacific loggerhead, and Hawaii green sea turtles. The models are yielding 
significant information regarding sea turtle population trends in response to human threats as 
well as demonstrating sea turtle population biology research needs. 


