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SCTB 15 – Presentation Summary 
 
 
Introduction 
 
A variety of small and medium-scale fisheries target bigeye (Thunnus obesus) and yellowfin tuna 
(T. alabacares) in Hawaii’s pelagic fisheries. These fisheries, longline, troll and handline and to a 
lesser extent pole and line provide an important source of revenue for Hawaii. For most part these 
fisheries depend heavily on the tendency of their target species to aggregate in certain areas 
where they become more vulnerable. This is especially true for the offshore handline fishery that 
concentrates on bigeye and yellowfin found in aggregation with the Cross Seamount (located 290 
km south of Oahu) and four NOAA data buoys. 
 
Issues 
 
Hawaii based longline vessels targeting medium and large bigeye tuna have fished the Cross 
Seamount for decades using deep-set tuna longline gear. Coastal handline boats began to fish the 
seamount and the NOAA buoys in the late 1980s concentrating on juveniles and sub-adult bigeye 
and yellowfin tuna taken by a mix of shallow-set handline and troll gears. The high catch rates 
possible on these features contributed to a rapid increase in fishing effort during the early 1990s. 
The sudden appearance of large quantities of juvenile bigeye tuna to local markets initially 
caused several problems, including low quality product due to poor handling and storage, market 
flooding, low price structures, roadside sales and some health concerns and wastage.  Since the 
mid 1990s the fishery has seen some stabilization and market improvement. The fishery currently 
lands about 500 t annually which is exclusively utilized for local consumption.  
 
Since the beginning of the offshore handline fishery, various user groups have expressed concern 
over the harvest of these juveniles sized tunas. Direct gear interaction and conflicts have also 
occurred between longline and handline vessels operating on the limited fishing area over the 
summit of the Cross Seamount.  Inshore recreational and subsistence fisherman feel that 
seamount fishery intercepts fish that would otherwise be available to them closer to the main 
islands. Inshore commercial handliners and offshore longline operators believe that the seamount 
fishery catches too many juveniles that would have later recruited to their fisheries as larger, 
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more valuable sashimi grade tuna. Fish processors as well as fisheries that take larger sized 
bigeye and yellowfin tuna (longliners, charter vessels, commercial handliners, commercial 
trollers) see the offshore fishery as a waste of a valuable resource at low value.  Conversely, the 
seamount fisherman suggests that longliners take too many adult tuna depleting the local 
spawning stocks. 
 
Tagging Experiment 
 
In order to address these issues, and provide management guidance the Hawaii Tuna Tagging 
Project  (HTTP) was initiated in 1995 under the funding from Pelagic Fisheries Research 
Program.  Although initially concentrating on the Cross Seamount, the HTTP expanded in scope 
to tag fish throughout the archipelago and has tagged and released more than 17,000 bigeye and 
yellowfin of roughly equal number during a five and half year period. The aim of the project was 
to improve understanding of the bigeye and yellowfin aggregations around Hawaii, but also to 
address the concerns of the local fishing sectors (i.e., interaction, residence times, movement 
patterns, exploitation rates) and to provide management guidance  
 
Tag-attrition analysis 
 
The analysis reported here includes recaptures of tagged bigeye and yellowfin tuna released 
between August 1995 through November 2000 in the Hawaii’s pelagic fisheries in the geographic 
region 163°W to 152°W and 14°N to 24°N.  A site and size specific tag-attrition model was 
developed to analyze the tagging data. Only fishing and natural mortality rates were specified 
over size classes.  Data were stratified over 5 sites for bigeye and 6 sites for yellowfin tuna. The 
five sites identified for bigeye tuna were NOAA Buoys 2, 3, Cross Seamount, inshore and other 
areas, which essentially refer to the offshore longline fishery. For yellowfin tuna they were 
NOAA Buoys 1,2,3, Cross Seamount, inshore and other areas.  
 
 
Main Findings 
 
The natural and fishing mortality rate were estimated over three size classes; for yellowfin 29-45 
cm, 46-55 cm and ≥ 56 cm and for bigeye tuna 40-60 cm, 61-80 cm, and ≥ 81 cm. For each 
species the estimates of natural mortality were higher for the smaller size classes compared with 
the intermediate and larger size classes.  For the Cross Seamount fishery the fishing mortality rate 
of bigeye was found to be similar in three size classes representing roughly 10% of the gross 
attrition in each size class. 
 
Transfer rates of both species from offshore fisheries (B1, B2, B3 and Cross Seamount) to the 
Other (longline) area (including the wider Pacific fishery) is significantly higher than from those 
same areas to inshore areas. This shows that the potential interaction between the offshore 
handline fisheries with the longline fishery is much higher compared with interaction of offshore 
fisheries with the inshore fishery. However, analysis of the time-at- liberties for recaptures of fish 
released at the Cross Seamount indicates that they first become available to inshore areas before 
recruiting to the longline fishery. This observation, in large part, is related to the size-specific 
vulnerabilities of tuna to in the different areas to different gear types. The inshore fishery targets 



surface swimming or FAD associated yellowfin, favoring smaller to medium sized classes while 
longline targets deep-swimming adults. 
 
For both species, emigration was found to be by far the greatest source of losses from the 
seamount. The current level of the fishery does not appear to be adversely impacting the 
population of bigeye and yellowfin to their recruitment to inshore fisheries.   
 
At the Cross Seamount, the gross attrition rate for yellowfin was roughly twice that for bigeye.  
However, the average gross attrition for the entire geographic range of the model area was not 
much different for the two species. Similar results were obtained in a preliminary analysis of the 
early recaptures.  For reasons that are not yet clear, bigeye tuna appear to be more persistent at 
the seamount than yellowfin tuna.  
 
Exploitation rates at the Cross Seamount were estimated to be moderate at 10%-30% of the total 
attrition in both species.  
 
Recommendations  
 
Given the current exploitation rates at Cross Seamount are moderate (10-30%) and the seamount 
aggregations are highly vulnerable to low cost gear types, it was recommended to closely monitor 
further increases in fishing effort in the offshore handline fishery. 
 
Additional strategic tagging experiments involving the release of tuna comprising the full 
geographic and size range landed in the fisheries would be necessary to adequately refine our 
estimates of fishery interaction and transfer rates. 
 
Comparative studies of yellowfin using electronic tags would help to understand the differences 
in how yellowfin and bigeye tuna partition their habitat. 
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Discussion and recommendations from poster presentation 

 
Ø The majority of recaptures came from tuna schools found in association with seamounts, 

FADs and natural aggregation areas close to the main islands (koas, banks), highlighting 
the importance of aggregation to the vulnerability of tuna.  

 
•  Analyses to date have concentrated on seamount aggregations. Comparative 

studies using electronic tags may be necessary to investigate finer scale habitat 
preferences and to address FAD and koa issues. 

 
•  Estimates of residence times, transfer rates and fine scale movements of tuna 

should be further refined, using fishery independent means where practical. 
 
Ø  Yellowfin were found to be highly vulnerable on the Cross Seamount, yet make up a 

small portion of total landings (~20%) from the fishery in comparison to bigeye. 
However, data describing landings from the Cross Seamount fishery record yellowfin as 
the main component of the catch. Data problems clearly exist. 

 
•  Species-specific catch and effort data from this fishery needs to be improved. 

 
Ø  Yellowfin appear to be more “island associated”, with greater numbers of recaptures 

reported from inshore FADs and koas in comparison to bigeye. However, this may be due 
to a higher vulnerability of yellowfin to inshore fisheries and gear types. If bigeye move 
to inshore waters after leaving the seamount, their presence may be difficult to detect by 
existing fisheries. 

 
•  Research on the role of the physical environment (Hawaiian Islands, seamounts, 

currents) to the life history of local pelagic species should be supported. 
 
Ø  Cross Seamount bigeye recruit to the offshore longline fishery and presumably to 

spawning areas to the south of Hawaii. However, release numbers are likely to be 
inadequate to resolve these issues. 

 
•  Research on the link between pelagic resources of mid- latitude regions, such as 

Hawaii, and equatorial areas should be deve loped. 
 
Ø  Low exchange rates between the Cross Seamount fishery and inshore areas suggest that 

current exploitation levels offshore are of minor management concern. However, bigeye 
catches on the seamount are considered moderate and are likely to be under-reported due 
to some non-reporting and mis-recording of bigeye as yellowfin.  

 



•  Due to the importance of bigeye to the Hawaii longline fishery and their 
vulnerability to simple gear types on seamounts and FADs, the offshore handline 
fishery should be closely monitored.  

 
•  However, further discussions of local management should focus on social and 

economic considerations related to the various user groups and fisheries. 
 
Ø  The importance of improved local catch and effort monitoring can only be reinforced by 

increasing international concern expressed toward the spawning stock condition of central 
and western Pacific bigeye,  .… which are most likely the source of recruits to Hawaii’s 
seamount and pelagic longline fisheries for bigeye tuna. 

 
•  Hawaii’s situation, representative of a mid- latitude “fringe” fishery for tropical 

tunas has important relevance to other regions of the western and central Pacific. 
 
 


