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INTRODUCTION 

 
 U.S. Purse seiners have fished in the central-western Pacific (CWP) since 1988 
under the South Pacific Regional Tuna Treaty.  Landings, logbook, length frequency and 
species composition information are routinely collected from the fishery as part of the 
Treaty.  Length frequency and species composition data are collected in American Samoa 
through a National Marine Fisheries Service (NMFS) port sampling program and on 
board vessels via an observer sampling program administered by the Forum Fisheries 
Agency (FFA).   
 

Logbook records show that during 1988 to 1995, the U.S. fleet fished mainly on 
free-swimming schools of skipjack (Katsuwonus pelamis) and yellowfin tunas (Thunnus 
albacares).  During this period, these school-related operations accounted for 80 to 90% 
of the fleet’s sets (Figure 1).  However, in 1996, the fleet began changing its operations to 
sets associated with logs or Fish Aggregation Devices (FADs).  These ‘associated’ sets 
accounted for 40% of the fleet’s sets in 1996 and quickly increased to 96% of the total 
sets in 1999.   

 
Associated sets typically catch smaller tunas and larger quantities of bigeye tunas 

(T. obesus) than unassociated sets (Sakagawa 2000).  Further, associated sets are almost 
twice as effective in catching yellowfin, skipjack and bigeye tunas.  As a result, small 
tunas flooded markets in 2000 and 2001 and the price for small tunas dropped from over 
$1,000 per short ton to $400 per short ton.  In response, the percent of associated sets in 
2001 and 2002 decreased to approximately 50%, as the fleet sought to increase its catches 
of larger tunas that are typically found in free-swimming school sets.     
 

While differences between free-swimming school and associated sets have been 
well documented for the U.S fleet fishing in the CWP, differences between log and FAD 
sets have not.  This study addresses differences in fishing areas, fishing success, species 
composition and size composition between log and FAD sets for the U.S. fleet from 1997 
to 2002.  U.S. fleet logbook data are used to investigate annual differences in areas fished 
and average ‘nominal’ catch per set estimates.  Species composition data from port 
sampling are used to investigate annual differences in the average proportions of bigeye 
tuna in the ‘yellowfin tuna’ landings.  Species composition data from observer sampling 
were not used since samples for both log and FAD sets were only available for two years 
during the study period.  Length frequency data from port sampling was used to 
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investigate annual differences in the average proportions of ‘small’ (<7.5 lb) fish in the 
catch.  

  
Finally, it is important to note that the primary purpose of this study was to 

examine general statistical descriptors associated with major 'associated' set types, which 
should be considered the initial step in the overriding objective of providing fishery 
managers with meaningful advice regarding management of the tuna populations 
currently exploited by the purse seine fleets operating in the CWP.  In this context, results 
presented here are intended to spur additional discussion within the forum of the Fishing 
Technology and Statistics Working Groups and thus, provide motivation for developing 
longer-term research schedules that will necessarily involve more detailed evaluations of 
the available sample data sets than relied upon here, e.g., deriving the most appropriate 
catch rate time series (e.g., using standardization techniques, such as general linear 
models) and employing the most rigorous statistical tests (e.g., using formal experimental 
design methods). 
 

METHODS 
 
 Logbook data were summarized by set type for catches of yellowfin, skipjack, and 
bigeye tunas.  Only sets identified as ‘drifting’ FAD or ‘floating’ log were used.  Catches 
of bigeye tuna, reported in the logbooks, were combined with yellowfin tuna, as bigeye 
tuna are usually reported combined with yellowfin tuna.  An annual average nominal 
catch (total yellowfin, skipjack and bigeye tuna) per set (not standardized via GLM 
analysis) by set type (log or FAD) was calculated along with the associated 95% 
confidence intervals (CI) around the estimates.  Logbook data were also summarized by 
1° square, year and set type and plotted to visually evaluate annual differences in 
occurrences of FAD and log sets in the CWP.  
 
 Species composition data from port sampling were summarized by set type, log 
and FAD, and subsequently, the proportions of bigeye tuna in the ‘yellowfin tuna’ 
landings was calculated.  The annual average proportions of bigeye tuna in the ‘yellowfin 
tuna’ landings was calculated along with the associated 95% CI around those estimates 
for log and FAD sets. 
 

Length-frequency data from port sampling were summarized by set type, log and 
FAD, and subsequently, the proportions of ‘small’ fish in the catch was calculated.  The 
annual average proportions of the total sampled yellowfin, skipjack and bigeye tuna less 
than 7.5 lb was calculated, as well as the corresponding 95% CI around each estimate. 

 
Statistical differences between the average nominal catch per set estimates, 

average proportions of bigeye tuna in the ‘yellowfin tuna’ landings and average 
proportions of ‘small’ fish in the catch by set type and year were determined by simply 
comparing the bounds of error associated with the mean statistics, i.e., means with 
bounds that did not overlap were considered statistically (P<0.05) different in this study.  
This ad hoc method is generally equivalent to paired t test analyses. 
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Figure 4. Distribution of the occurrences of FAD and log sets for U.S. purse seiners fishing in the 

central-western Pacific in 1999 and 2000. 
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Figure 5. Distribution of the occurrences of FAD and log sets for U.S. purse seiners fishing in the 

central-western Pacific in 2001 and 2002.
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Figure 6. Log and FAD average nominal catch per set and associated 95% confidence 

interval for U.S. purse seiners fishing in the central-western Pacific (1997-2002). 
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Figure 7. Species composition samples (in number) used to determine the average 

proportions of bigeye tuna in ‘yellowfin tuna’ landings for U.S. purse seiners 
fishing in the central-western Pacific (1997-2002). 
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Figure 8. Log and FAD average proportions of bigeye tuna in ‘yellowfin tuna’ landings 

and associated 95% confidence interval for U.S. purse seiners fishing in the 
central-western Pacific (1997-2002). 
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Figure 9. Length frequency samples (in number) used to determine the average 

proportions of ‘small’ fish (<7.5 lb) in the catch for U.S. purse seiners fishing 
in the central-western Pacific (1997-2002). 
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Figure 10. Log and FAD average proportions of ‘small’ fish (<7.5 lb) in the catch and 

associated 95% confidence interval for U.S. purse seiners fishing in the 
central-western Pacific (1997-2002). 
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