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PURPOSE OF THE PROJECT (One paragraph): 
 
     The management of swordfish in the Pacific is hampered by the lack of data on 
stock structure and essential habitat in part because of the difficulties associated with 
studying these large, active and aggressive fish. Electronic tags, such as the pop-up 
satellite archival tags, have been useful for examining the stock structure and habitat use 
of other pelagic fish.  The goals of this project were 4 fold. First, was to determine the 
feasibility of using the California harpoon fleet to deploy pop-up satellite tags over long 
time periods. To do this, tags were deployed over periods of up to 6 months. The second 
was to test the retention rates with two different dart types. The third was to use any data 
obtained to determine whether the waters off southern California are in fact a region of 
mixing as suggested previously and examine essential habitat in different oceanographic 
regions. Finally, given the diving patterns of swordfish and associated difficulty of using 
light to determine latitude and longitude, a fourth goal was to determine whether it is 
possible to use hydrographic features, including sea surface temperature, to estimate 
locations between tag and pop-up.      
 
PROGRESS DURING FY 2009 (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):  
 
In the fall of 2008 a total of 12 satellite tags were deployed by harpooners in the Southern 
California Bight. This was more tags than were deployed in 2007. Of the tags deployed 



six tags have transmitted to satellite and two were recovered by fishermen. The tags were 
deployed with a mix of the two dart types (Figure 1).  
 
Because this was the final year of funding we make an effort to provide a brief summary 
of the results todate in relation to our initial objectives. Work is still ongoing for the 
project as a whole and some efforts are still "in progress".  

 
1) Determine the feasibility of using the California harpoon fleet to deploy pop-up 
satellite tags over long time periods.-- Based on the results to date, the California 
harpoon fleet is an excellent platform for tag deployments. The mortality was 
incredibly low and only one swordfish died as a result of the tagging event. When tags 
were deployed from a longliner in earlier studies the mortality was greater than 50%. 
The one challenge with tag deployments is positioning the dart accurately for long-term 
retention. At this point tag retentions of four to six months are reasonable.  
 
2) Test the retention rates with two different dart types.-- The two dart types are shown 
in Figure 1. Because of the unpredictable non-reporting of some tags, there are 
currently not an equal number of records for the two dart types (black darts n=14, white 
darts n=7). A Mann-Whitney Sum of Ranks shows no significant difference in the 
deployment duration. However, looking at both the mean and the median duration of 
deployments (black mean=79 days, median=63 days; white mean=112 days, 
median=115 days), the large white darts appear to have a longer retention time. 
Additional deployments may help to confirm this difference.  
 
3) Determine whether the region off California is in fact a region of mixing.-- 
The six month deployments are not sufficient to determine if the Bight is a region of 
mixing, much longer deployment durations with intermittent geolocations are 
necessary. Without the intermittent locations the tags function more like fisheries-
independent conventional tags (all releases are shown in Figure 2). While this is a 
limitation, the results obtained to date advance our understanding of residence time in 
and movements away from southern California. Further advances in the characterization 
of habitats and movements should result from the incorporation of the data into a 
Sepodym model (Spatial environmental Populations Dynamics Model). These efforts are 
in progress.  
 
Because of the limitations of the pop-up tags we have initiated a number of 
complimentary approaches to address the question about mixing; i) otoliths are being 
collected from around the Pacific Basin to compare micro-chemistry, ii) tissue samples 
are being collected to compare DNA and isotope ratios (isotope analysis is currently 
being conducted by colleagues in Japan) and iii) a number of additional technologies 
will be tested including archival tags and towed satellite tags both of which should 
provide intemittant geolocations. This work is ongoing. We are also collecting data on 
cookie cutter shark scars and parasite load. 
 
4) Use hydrographic features including SST to estimate locations between tag and pop-
up.-- This work will be conducted as a part of the assessment of vertical habitat, in the 
later phases of analyses. This analysis has not yet been conducted.   
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PLANS FOR THE NEXT FISCAL YEAR (One paragraph):  This was the final year of 
the PFRP project. The project will continue, funded primarily by the Large Pelagics 
Group at the Southwest Fisheries Science Center. The next year will center around the 
analysis of samples collected as well as data analysis (as described above). The results 
will be incorporated into one or two peer-reviewd papers.     

 
LIST OF PAPERS PUBLISHED IN REFERRED JOURNALS DURING FY 2009, 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. 
None from PFRP funded research 
 
OTHER PAPERS, TECHNICAL REPORTS, ETC.:  Benson, S., Dewar, H., Dutton, P.,  
Fahy, C., Heberer, C., Squires, D., and S. Stohs, 2009: Workshop Report : Swordfish and 
Leatherback Use of Temperate Habitat (SLUTH). NOAA Tech Memo. In press.   
      
 
GRADUATES (Names of students graduating with MS or PhD degrees during FY 2009; 
Titles of their Thesis or Dissertation):   None in past fiscal year 
 
 
AWARDS (List awards given to JIMAR employees or to the project itself during the 
period): None from PFRP funded research 
 
 
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):  

None from PFRP funded research 
 
 
 JI Lead Author NOAA Lead Author Other Lead Author 
Peer Reviewed    
Non-Peer Reviewed    
 
 
PERSONNEL: 
For projects that awarded subcontracts in the fiscal year, please provide the number of 
supported postdocs and students from each subgrantee. Melanie Abecassis is a Ph.D. 
student working with Jeff Polovina on incorporating the swordfish data into a Sypodym 
model. This work is ongoing.  
 
 
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 
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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): 

 
See next pages 

 
 

 Caption 1:  
Picture of the two dart types; the black umbrella dart and the large white dart. The 
white dart appeared to increase the duration of tag deployments.   

 
 Caption 2:  
 Map shows the deployment and pop-up locations for all fish tagged out of California 
as a part of the larger swordfish tagging project. The majority of these tags were 
deployed under the PFRP project although all data are being used in analyses.      



 Figure 1. Picture of the two dart types; the black umbrella dart and the large white 
dart. The white dart appeared to increase the duration of tag deployments.   

 
 



 

Figure 2. Map shows the deployment and pop-up locations for all fish tagged out of 
California as a part of the larger swordfish tagging project. The majority of these tags 
were deployed under the PFRP project although all data are being used in analyses 
(Dewar and Polovina unpublished data). 


