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Abstract 
 
Due to the expansion of pelagic longline fisheries based out of Hawaii in the 1980s and concerns 
about interactions with protected species, an observer program was initiated in the early 1990s to 
monitor the fishery’s catch and bycatch. The scope of the program has changed through time, 
including a shift from voluntary to mandatory participation, increased levels of observer 
coverage, and improvements in sampling design. The observer program operates in both the 
shallow-set, swordfish targeting longline fishery as well as the deep-set, tuna targeting longline 
fisheries. This paper focuses on the deep-set fishery observer coverage since an index of 
abundance based on the observer data for this fishery was used by the SHARKWG in the ISC 
North Pacific blue shark stock assessment in 2013. The distribution of observer coverage in the 
deep-set fishery has changed through time: prior to 2001 coverage was approximately 4%, but 
has since been very close to 20% with the spatial footprint of observer coverage being more 
representative of the entire fishery since 2001. Sampling design of the observer program is 
considered to be robust since approximately 2001-2002, but prior to that there is concern about 
bias and lack of representativeness of the data. While some mis-reporting of data in logbooks 
was identified in this analysis, and other previous studies, the level of compliance with logbook 
submission requirements is still considered to be high. 
 
Introduction 
 
The Hawaii longline fishery for pelagic species (i.e., tuna and swordfish) experienced a rapid 
expansion in the late 1980s, due in part to the relocation of US longline vessels from the Atlantic 
Ocean and Gulf of Mexico fisheries (PIRO 2013). With reports of interactions with protected 
species emerging in the early 1990s an observer program was initiated to monitor these 
interactions as well to provide a source of verifiable catch data to compare with vessel logbooks. 
The program was initiated in 1993, starting with voluntary participation which became 
mandatory in March 1994 (DiNardo 1993). 
 
Currently, the Hawaii longline observer program monitors interactions with protected or 
endangered species, records catch data from target and non-target species with species-specific 
tallies of the catch including its condition on retrieval (i.e., live or dead) and subsequent 
disposition (i.e., retained or discarded), and length of at least one third of the fish caught, as well 
as operational details such as position, number of hooks, set and haul-back times, target species, 
and bait type. The program has also developed relationships with the Forum Fisheries Agency 
(FFA) and the Secretariat of the Pacific Community (SPC) with the intention of sharing 
information on program practices, species identification, labor issues, data harmonization, data 
sharing, and the “observer” as an effective management tool (PIRO 2013). 
 
The Hawaii-based longline program consists of 2 fisheries, a deep-set fishery which targets tuna 
and a shallow-set fishery which targets swordfish. The deep-set fishery observer program is 
currently designed with the dual objectives of collecting representative samples of the entire 
fishery while also achieving maximum cost effectiveness. The cost aspect relates to the 
challenges of keeping observers ready for sea deployments while not having to pay personnel 
costs during periods of waiting and/or inactivity. In brief, a two-tier sampling design is used to 
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achieve coverage and cost objectives. Vessels are required to notify the observer program of 
intent to leave port with at least 72 hours of notice. A random number is assigned to those giving 
notification to determine if an observer will be sent with them. If the vessel fails to leave in a 
reasonable time frame, the observer is reassigned to a different vessel and another observer is 
sent out with the original vessel when they do depart. Due to budgetary constraints, observer 
coverage sometimes falls short of the 20% objective in a given quarter, so additional random 
samples are taken in a subsequent quarter to make up the difference (McCracken 2012). 
 
Data from the observer program (deep-set in particular) have been used to create indices of 
abundance for consideration in stock assessments of species such as blue shark and albacore 
tuna. The purpose of this document is to characterize the nature of the deep-set fishery observer 
coverage through space and time to help understand the nature of the data being considered for 
assessments.  
 
Data and Results 
 
Logbook and observer data from the Hawaii-based longline fisheries from 1995-2011 are 
included in this analysis. The same observer data that were used by Walsh & Teo (2013) in 
developing North Pacific blue shark standardized CPUE time series for the Hawaii longline 
fisheries are used here. The deep set fishery consists of approximately 12,000 sets per year, while 
since 2004 the shallow set fishery is limited by regulation to 2,120 sets per year. Observer 
coverage has changed through time.  From March 1994 to September 2000, observer coverage 
averaged approximately 4% (Walsh et al. 2009, Figures 1 & 2A.). Starting in 2000, the Pacific 
Islands Regional Observer Program (PIROP) increased the observer coverage substantially, 
resulting in an over 500% increase in the number of observed trips per year. Since then, PIROP 
has maintained approximately 20% observer coverage for the deep-set fishery (Figures 1 & 2B.).   
 
The shallow-set fishery was closed in 2002 and reopened in 2004, and since 2005 there has been 
100% observer coverage (PIRO 2013). Changes also occurred in the geographic distribution for 
both shallow- and deep-set fisheries. In 1996, 1998 and 2000 shallow sets were deployed east of 
130˚W, but there was no shallow-set activity in these waters in 2004-2006. Deep sets occurred 
across 23˚ of longitude from 1995-2000, but occurred across 33˚ of longitude from 2004-2006 
(Walsh et al. 2009). 
	
Discussion 
 
The sampling design of the program in the deep-set fishery is considered robust since 
approximately 2001-2002, but prior to that there are concerns about sampling bias and 
inadequate coverage. Prior to 2001, the geographic extent of observer coverage in the deep-set 
fishery was noticeably smaller than the extent of the fishery itself, but since then coverage has 
been much more similar to the fishery (see Appendix for 1996-2010 data not shown in Figures 
2A & 2B). The transition from voluntary to mandatory participation, coupled with increased 
coverage rates and improved design of the observer program has produced a more robust and 
reliable dataset through time. Since 2004 there has been 100% observer coverage in the shallow-
set sector, thus there are no sampling concerns in that fishery currently. 
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A few instances of observer coverage exceeding 100% within a 5x5 block were identified in this 
analysis (see years 2002 & 2010 in Appendix). The two most likely explanations for this are; 1) 
differences in the reporting of fishing positions by captains in vessel logbooks as compared to 
fishery observers, causing logbook fishing effort to be mis-assigned to the 5x5 grid cells used 
here, or 2) failure to submit logbooks which would inflate observer coverage rates. Previous 
studies have compared observer and logbook data, revealing a low rate of non-reporting, 
specifically for blue shark catch, and analyses showed that the records of some captains were not 
as reliable as others. The percentage of logbook data believed to be false or inaccurate was 
approximately 2.6%, suggesting that most vessels met their responsibilities even without 
observers (Walsh et al. 2002). 
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Figure	1.	Proportion	of	observer	coverage	in	the	deep‐set	longline	fishery	from	1995‐2011.		
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Figure	2A.	1995	quarterly	Hawaii‐based	deep‐set	longline	fishery	and	observer	effort	and	
observer	coverage	in	5x5°	spatial	grid	cells	with	the	8	spatial	strata	used	in	Walsh	&	Teo	
(2013).	Rows	represent	different	quarters;	column	1	is	number	of	observed	sets	with	95%	
spatial	probability	kernels	overlayed	to	depict	the	regions	of	core	observer	effort,	column	2	
is	 number	 of	 logbook	 sets	 with	 95%	 spatial	 probability	 kernels	 overlayed	 to	 depict	 the	
regions	of	core	logbook	effort,	column	3	is	the	proportion	of	observer	coverage	(range	0‐1)	
in	each	cell	with	overall	quarterly	observer	coverage	rate	in	lower	right	corner	of	panels.		
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Figure	2B.	2011	quarterly	Hawaii‐based	deep‐set	longline	fishery	and	observer	effort	and	
observer	coverage	in	5x5°	spatial	grid	cells	with	the	8	spatial	strata	used	in	Walsh	&	Teo	
(2013).	Rows	represent	different	quarters;	column	1	is	number	of	observed	sets	with	95%	
spatial	probability	kernels	overlayed	to	depict	the	regions	of	core	observer	effort,	column	2	
is	 number	 of	 logbook	 sets	 with	 95%	 spatial	 probability	 kernels	 overlayed	 to	 depict	 the	
regions	of	core	logbook	effort,	column	3	is	the	proportion	of	observer	coverage	(range	0‐1)	
in	each	cell	with	overall	quarterly	observer	coverage	rate	in	lower	right	corner	of	panels.		
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Appendix	

	
Figure	A1.	Eight	spatial	strata	used	by	Walsh	and	Teo	(2013)	for	standardization	of	blue	
shark	catch	rates.		
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Figure	A2.	1996	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
See	legend	for	figure	2A	for	description	of	the	panels	for	this	and	all	following		Appendix	
figures.	
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Figure	A3.	1997	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A4.	1998	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A5.	1999	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A6.	2000	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A7.	2001	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A8.	2002	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A9.	2003	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A10.	2004	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A11.	2005	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A12.	2006	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A13.	2007	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A14.	2008	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A15.	2009	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
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Figure	A16.	2010	quarterly	logbook	and	observer	effort	and	observer	coverage	summary.	
 


