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PURPOSE OF THE PROJECT (One paragraph):  
 
This project has involved biometrical research intended to improve understanding of 
shark bycatch in the Hawaii-based longline fishery.  For example, description of the 
species composition of shark bycatch may permit use of the diversity of these species as 
an indicator of ecosystem status, while an improved understanding of the magnitude of 
shark bycatch, in the aggregate and by species, is fundamental background information 
required to evaluate the efficacy of bycatch reduction efforts.  The general principle 
underlying concerns about shark bycatch is that elasmobranch life history traits 
exacerbate vulnerability to overfishing.  For this reason, fishery scientists and managers 
would benefit from a solid body of information upon which to base their actions.   
 
PROGRESS DURING FY 2009 (One-two paragraphs):  
 
The major accomplishment for this project in the last fiscal year was the completion, 
revision after review, and subsequent acceptance of a paper on shark bycatch. The outlet 
will be Marine and Coastal Fisheries, a new, on-line, peer-reviewed journal from the 
American Fisheries Society.  The title and abstract of this paper follow: 



Decreases in Shark Catches and Mortality in the Hawaii-based Longline Fishery as 

Documented by Fishery Observers 

 

William A. Walsh 

Keith A. Bigelow 

Karen L. Sender 

 

Abstract 

This paper summarizes catch data for sharks collected by fishery observers during 1995-
2000 and 2004–2006 in the Hawaii-based pelagic longline fishery, which targets 
swordfish, Xiphias gladius, and bigeye tuna, Thunnus obesus, in shallow-set and deep-set 
sectors, respectively.  The blue shark, Prionace glauca, was the predominant shark  
species caught throughout the study period (84.5% of all sharks).  Five other species 
(bigeye thresher, Alopias superciliosus, oceanic whitetip shark, 
Carcharhinuslongimanus, shortfin mako, Isurus oxyrinchus, silky shark, C. falciformis, 
crocodile  shark, Pseudocarcharias kamoharai) were relatively common (1.0−4.1%).  
Two major developments affected shark catches in this fishery during the study period.  
The first was the prohibition in 2000 of shark finning in most circumstances.  The second 
development, management measures taken in 2000 and 2001 to protect sea turtles, 
included a closure of the shallow-set swordfish-targeted sector for more than three years.  
This closure caused decreases in shark catches because this sector was typically 
characterized by high catch rates.  The shallow-set sector was reopened in 2004.  
Comparisons of nominal catch-per-unit-of-effort (sharks per 1000 hooks) revealed 
significant differences in catch rates between the two fishery sectors and the two periods.  
Blue shark and shortfin mako catch rates were significantly greater in the shallow-set 
sector than in the deep-set sector of the fishery, whereas the opposite was true for the 
deeper-dwelling bigeye thresher and crocodile shark.  Catch rates for blue shark, oceanic 
whitetip shark, bigeye thresher and crocodile shark were significantly lower in 2004–
2006 than in 1995–2000.  For blue shark in particular, the combination of reduced catch 
rates, the finning ban and an apparent capacity to resist the stress of capture on longline 
gear resulted in low (4%–5.7%) minimum mortality estimates.  Therefore, we conclude 
that the Hawaii-based pelagic longline fishery has made substantial progress in reducing 
shark mortality. 
 
Current activities involve analyses that are expected to comprise the basis for a follow-up 
paper. The results presented in the paper listed above include qualitative aspects of the 
shark bycatch (e.g., species composition; spatio-temporal associations between bycatch 
and target species; minimum mortality and disposition of bycatch).  The intended sequel 
will present standardized catch rates for six species from 1995–2007, which together 
comprised more than 95% of the shark bycatch. As such, this work should provide the 
appropriate quantitative, time series analyses needed for shark management in this 
fishery. 
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PLANS FOR THE NEXT FISCAL YEAR (One paragraph):  
 
The intention for the next year is to complete the catch rate standardizations and publish 
the results as another paper.  The expectation at present is to prepare the data for and 
submit the paper to the same outlet (i.e., Marine and Coastal Fisheries).   
 
LIST OF PAPERS PUBLISHED IN REFERRED JOURNALS DURING FY 2009: 
 
Walsh, W.A., K.A. Bigelow and K.L. Sender.  2009.  Decreases in Shark Catches and 
Mortality in the Hawaii-based Longline Fishery as Documented by Fishery Observers. 
Marine and Coastal Fisheries.  In press.  
 

OTHER PAPERS, TECHNICAL REPORTS, ETC.:        
 
Courtney, D., W. Walsh and J. Brodziak, J. 2009. Generalized Additive Model Analyses 
to Standardize Swordfish (Xiphias gladius) Catch Rates in Hawaii-based Longline 
Fisheries, 1995 – 2007.  Working Paper for the International Scientific Committee 
Billfish Working Group: ISC/09/BILLWG-1/04.  February 2009.  Honolulu, HI. 
 
Ito, R.Y. and W.A. Walsh.  2008.  U.S. Commercial Fisheries for Marlins in the North 
Pacific Ocean.   Working Paper for the International Scientific Committee Billfish 
Working Group: ISC/08/BILLWG-2/03. June 2008.  Honolulu, HI. 
 
 
GRADUATES (Names of students graduating with MS or PhD degrees during FY 2009; 

Titles of their Thesis or Dissertation):       
 
None 
 
AWARDS (List awards given to JIMAR employees or to the project itself during the 

period):       
 
None 
 
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 1   
Non-Peer Reviewed  2  
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PERSONNEL: 
For projects that awarded subcontracts in the fiscal year, please provide the number of 
supported postdocs and students from each subgrantee. 
 

None 
 
MFSAGES 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): 
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Figure 1.  Catch-per unit-of-effort (sharks per 1000 hooks) plotted on a logarithmic scale 
for common sharks caught in the (a) shallow-set and (b) deep-set sectors of the Hawaii-
based longline fishery.  Solid bars represent mean CPUE values from 1995–2000; cross-
hatched bars represent 2004–2006.  The percentages represent the change in CPUE 
between the two periods. 
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