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PURPOSE OF THE PROJECT (One paragraph):  
 
The purpose of this study was to provide information on the source(s) of bigeye and 
yellowfin tuna recruits (age-1 and age-2) to Hawaii-based surface fisheries using natural 
tracers (stable isotopes and trace elements) in otoliths.  Our first step was to develop a 
baseline that described the chemical signatures in the otoliths of age-0 tuna from putative 
spawning and/or nursery areas in Hawaii and the broader western and central Pacific 
Ocean (WCPO).  This initial baseline was then used to test whether ambient chemical 
conditions in regional nurseries were sufficient to impart unique signatures in the otoliths 
of age-0 tuna.  After establishing a baseline, we targeted age-1 and age-2 (sub-adult to 
young adult) tuna from the Hawaiian Island fisheries to determine their source (natal 
origin).   The goal of this work was to determine whether residents (versus transients) 
constitute the primary source of recruits to the Hawaii-based fisheries.  
 
 
PROGRESS DURING FY 2010 (One-two paragraphs, including a comparison of the 
actual accomplishments to the objectives established for the period, and the reasons for 
the slippage if established objectives were not met):  
 
We completed the collection of remaining age-0 individuals for the second year (2009) of 
the two-year project.  In addition, we completed collections of age-1 and age-2 samples 
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from the Hawaii- and Equatorial-based fisheries to determine natal origin of both species.  
Our primary aim during the current fiscal year was to determine the origin of unknown 
bigeye and yellowfin tuna (age-1 and age-2) using a mix-stock procedure (HISEA) that is 
based on using our age-0 signatures as baseline data.  Results were very promising and 
the baseline was used successfully to classify adolescent yellowfin and bigeye tuna 
collected in Hawaii- and Equatorial-based fisheries.   

 
For yellowfin tuna, significant differences existed in otolith core 13C and 18O of age-0 
fish collected among nursery areas for each year of the two-year study period (2008-
2009).  Samples from the nearshore Hawaiian Islands were the most enriched in 18O, 
while samples obtained from the Philippines were most depleted in both 13Cand18O 
relative to other nurseries.  Inter-annual variability in otolith core chemistry was 
significant for individuals from the Line Islands and Philippines demonstrating the 
importance of age-class matching when attempting to predict natal origin of older fish.  
Overall cross-validated classification success to the Hawaiian Islands and Line Islands 
was 100%.  Mixed-stock analysis indicated 95% of sub-adult yellowfin tuna collected 
from the nearshore Hawaiian Islands originated from this same nursery area.  Similarly, 
the majority of sub-adult yellowfin tuna in equatorial areas around the Marshall Islands 
originated from the same region (91%), highlighting the importance of locally spawned 
yellowfin tuna to fisheries in both regions.   

 
Discrimination of age-0 bigeye was moderate among nursery areas, with no significant 
distinction among nurseries in the central Pacific samples (Hawaii, Cross Seamount, and 
Line Island).  Nevertheless, signatures were distinct between equatorial and central 
Pacific regions, and mixed-stock analysis indicated that over 99% of sub-adult bigeye 
tuna in the Marshall Islands originated from the nurseries in the equatorial Pacific.  
Determining the origin of sub-adult bigeye in Hawaiian waters was more problematic 
because signatures of individuals from different nurseries in the central Pacific were 
similar.  We hope that the addition of trace elements to our baseline will enhance our 
resolving power in the central Pacific, particularly the Hawaiian Islands.  However, we 
are still awaiting data from Woods Hole Oceanographic Institute to fully explore the 
value of adding trace elements to our models. 

 
 
PLANS FOR THE NEXT FISCAL YEAR (One paragraph):       
 
The project ended 6/30/2010; however, will hope to continue to add to the age-0 baseline 
and plan to submit two papers for publication in 2010-2011.  
 
 
LIST OF PAPERS PUBLISHED IN REFERRED JOURNALS DURING FY 2010, in 
the following format: (Author or authors with last name and initials, publication year: 
Article title. Journal name, volume, page range.)  For example: Charney, J.G., and A. 
Eliassen, 1964: On the growth of the hurricane depression. J. Atmos. Sci., 21, 68-75. 
 
OTHER PAPERS, TECHNICAL REPORTS, ETC.:  0 

 2



 3

 
GRADUATES (Names of students graduating with MS or PhD degrees during FY 2010; 

Titles of their Thesis or Dissertation): 0 
 
AWARDS (List awards given to JIMAR employees or to the project itself during the 

period): 0 
 
PUBLICATION COUNT (Total count of publications for the reporting period and 

categorized by NOAA lead author and Institute (or subgrantee) lead author and 
whether it was peer-reviewed or non peer-reviewed (not including presentations):  

 
 
 JI Lead Author NOAA Lead Author Other Lead Author 
Peer Reviewed    
Non-Peer Reviewed    
 
 
PERSONNEL (on Subcontracts): 

For projects that awarded subcontracts in the fiscal year, please provide the number of 
supported postdocs and students from each subgrantee. 

 
 
IMAGES AND CAPTIONS (We will also be including images for the annual report.  

Please send two of your best high-resolution, color images (photo, graphic, 
schematic) as a JPEG or TIFF (300 dpi) with a caption for each image.  If you do 
not have an electronic version of the image, a hardcopy version may be dropped off at 
the JIMAR office located in the Marine Sciences Building, Room 312): 
 Caption 1:       

 
 Caption 2:       

 
 
ACRONYMS:  Please provide the complete descriptions for any acronyms used in any 
areas of  the report. For example: UH (University of Hawaii) 


