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PURPOSE OF THE PROJECT (One paragraph):  
 
This project is intended to provide a sound scientific basis for shark management in this 
fishery.  Thus, a paper published in FY 2010 (see LIST OF PAPERS …) presented a 
quantitative description of the entire shark catch as reported by fishery observers, 
including species composition, minimum mortality estimates, mean sizes, sex ratios and 
associations with target species.  The remaining work is intended to yield two additional 
papers, which will focus on standardizations of catches-per-unit effort (CPUE).  The first 
will address blue shark Prionace glauca CPUE because it is the predominant bycatch 
species in this longline fishery and many others worldwide.  The second paper will 
present standardized CPUE trends for the other five common shark species taken by this 
fishery.  Both of these papers will concentrate on the deep-set sector of this fishery 
because it has remained open since the establishment of the Pacific Islands Regional 
Observer Program in March 1994.  If these papers are completed and published as 
envisioned, it will represent a body of scientific information in the primary scientific 
literature that will cover approximately 95% of the shark bycatch in this fishery.   
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PROGRESS DURING FY 2010:  
 
Progress in FY 2010 (in addition to the aforementioned publication) has consisted of blue 
shark CPUE standardizations with two statistical models (a generalized additive model 
and a generalized linear model) fitted to fishery observer catch and operational data.  The 
results appear noteworthy because, in contrast to the previously described significant 
decline in nominal CPUE, these models indicate that there has been no significant 
decrease in standardized CPUE during the last 15 years (1995-2009) in the deep-set 
sector of this fishery.  This suggests that the decrease in nominal catch rates was 
 primarily attributable to changes in fishing locales and probably did not reflect 
 diminished stock size such as might have resulted from a localized depletion.  The 
 current intention is to fit one more statistical model (a generalized linear mixed model) 
 to evaluate the consistency of results and inferences.   
 
This work should prove useful because sharks are now and will continue to be a focus of 
management activity in this fishery due to concerns at the state, national and international 
levels (P. Dalzell, Senior Scientist, Western Pacific Regional Fishery Management 
Council; personal communication).  In addition, the published paper will be used as the 
basis for a presentation to the International Scientific Committee for Tuna and Tuna-like 
Species in the North Pacific Ocean, which will meet in Victoria, British Columbia, 
Canada, in July 2010 to plan stock assessments for Pacific sharks (D. Courtney, Research 
Fishery Biologist, NOAA Fisheries; personal communication).   
 
The budget allocation for this project has been spent in full.  No further expenditures or  
requests for additional funding are planned.  Report(s) will be submitted annually until 
the publication process has been completed.  
 
PLANS FOR THE NEXT FISCAL YEAR (One paragraph):  
 
The intention for FY 2011 is to complete the CPUE standardizations for five common 
shark species in the deep-set sector of this fishery and then prepare the results for 
publication, along with results from the blue shark analyses currently nearing completion.  
The upcoming analyses will differ from those with blue shark because the catch data 
include very large proportions of zeroes (>80%) for all of these species.  For this reason, 
the analyses are likely to utilize ‘zero-inflated’ models or techniques whereby the zero 
and positive catches are modeled separately. 
 
LIST OF PAPERS PUBLISHED IN REFEREED JOURNALS DURING FY 2010: 
 
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 1:270-282. 
 

Abstract.—This article summarizes catch data for sharks collected by fishery observers 
during two periods (1995–2000 and 2004–2006) in the Hawaii-based pelagic longline 
fishery, which targets swordfish Xiphias gladius in the shallow-set sector and bigeye tuna 
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Thunnus obesus in the deep-set sector. 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 
Carcharhinus longimanus,shortfin mako Isurus oxyrinchus, silky shark C. falciformis, 
and 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 under most circumstances. The 
second development was that management measures were taken in 2000 and 2001 to 
protect sea turtles (leatherback sea turtles Dermochelys coriacea and loggerhead sea 
turtles Caretta caretta) and these measures included a closure of the shallow-set 
(swordfish-targeting) sector for more than 3 years.  The closure caused decreases in shark 
catches because the shallow-set sector was typically characterized by high catch rates. 
The shallow-set sector was reopened in 2004. Comparisons of nominal catch per unit 
effort (number of sharks/1,000 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 threshers and 
crocodile sharks. Catch rates for the blue shark, oceanic whitetip shark, bigeye thresher, 
and crocodile shark were significantly lower in 2004–2006 than in 1995–2000. For the 
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. 
 
OTHER PAPERS, TECHNICAL REPORTS, ETC.:  None 
 
GRADUATES: None 
 
AWARDS: A one-time cash award ($300.00) was given in recognition of development of  
techniques for integrated analyses of catch data from fishery observers and mandatory 
federal logbooks and sales records from the public fish auction in Honolulu. 
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FIGURE 1.—Catch per unit effort (CPUE; number of sharks/1,000 hooks) plotted on a 
logarithmic scale for common shark species caught in the (A) shallow-set sector and (B) 
deep-set sector of the Hawaii-based longline fishery. Solid bars represent mean CPUE 
values from the period 1995–2000; cross-hatched bars represent mean CPUE values from 
the period 2004–2006. The percentages represent the changes in CPUE between the two 
periods. 
 
ACRONYMS:   
 
NOAA: National Oceanic and Atmospheric Administration 
 
CPUE: catch-per-unit effort (unit = 1000 hooks) 

 4


