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Introduction  

 

Swordfish (Xiphias gladius) is one of the most economically valuable billfish species in 

the North Pacific, for both commercial and recreational fisheries.  Target (direct) 

commercial fisheries of swordfish, however are operated in a limited area.   

 

Kesen-numa City, which is located in the northern part of Honsyu Island, is the 

principal port for swordfish landings in Japan1, taking around 80% of the total annual 

landings .  In 2006, the port of Kesen-numa received 5,150 MT of swordfish which 

was worth $42,118,240 USD and made up 19.7% of the total annual landing values at 

the port of Kesen-numa.      

 

Currently three types of fisheries are engaging in direct swordfish harvest in Kesen- 

numa, 1) off-shore longline, 2) coastal drift net, and 3) harpoon fisheries.  Around 75% 

of swordfish are landed by the off-shore longline fishery (Kesen-numa City, 2005).  

While coastal drift net and harpoon fisheries have limited mobility due to the relatively 

small size of vessels (less than 20 MT), off-shore longline vessels have large holding 

capacities (all vessels 119 MT) and extending operations east of the day change line. 

This paper focuses on the off-shore longline fishery and leaves overviews of coastal 

drift net and harpoon fisheries for future works.  

 

Longline fisheries in Japan are licensed commercial fisheries authorized by the Ministry 

of Agriculture, Forestry and Fishery, and have two categories, 1) distant water (enyou) 

and 2) off-shore (kinaki).  These categories simply represent holding capacities rather 

than the distances of fishing operations from shore.  Distant water longline fishing 

vessels have a capacity equal to or greater than 120 MT, and off-shore longline fishing 

vessels have a capacity of less than 120 MT.  In Kesen-numa, almost all off-shore 

longline fishing vessels actively operating have capacities of 119 MT, which is close to 

the maximum capacity of the off-shore category.     

 

Ishimura and Yokawa (2008) presented a preliminary economic overview of the 

swordfish longline fisheries in Kesen-numa.  Our purpose in this paper is to 

compliment the above paper and combined, provide a descriptive overview of the 

economics and operations of the swordfish longline fishery in Kesen-numa City.  

 

                                                   
1 Pers. comm.  
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1. Back ground of the off-shore longline fishery in Kesen-numa 

 

Since 1963, the off-shore longline fishery has been licensed by the Ministry of 

Agriculture, Forestry and Fishery.  In Kesen-numa in 1963, 119 off-shore longline 

vessels with 50 MT holding capacities were converted from pollock and salmon 

longline fisheries in Northern Hokkaido, and were authorized for tuna and skipjack 

fisheries.  The legal limit on the holding capacity of an off-shore longline fishing 

vessel was expanded to 80 MT in 1972, and additional expansion came with legalized 

holding capacities of 120 MT in 1982.  Most of the existing off-shore longline vessels 

have a 119 MT holding capacity, tracking this 120 MT holding capacity limitation 

(Kesen-numa City, 2005).    

 

The number of off-shore longline vessels in Miyagi prefecture in which Kesen-numa is 

located was influenced by these expansions of legal capacity over time, and registered 

off-shore longline fishing vessels in Miyagi Prefecture peaked in number to 170 in 1977.  

The depletion of tuna resources and rapid rise of fuel prices led to a decrease in the 

number of off-shore longline vessels to 262 in 2004.  Twenty-four out of 26 off-shore 

longline vessels in Miyagi Prefecture are registered in the Kesen-numa Distant Water 

Fishery Cooperative (“Kesen-numa enyo gyogyou kyoudo kumiai”)3.  In 2006, 23 are 

still actively operating (Table 2).   

 

2. Development of landings and landing values of swordfish in Kesen-numa 

 

The structure and organization of fisheries evolves over time in response to changes in 

the market, technology and the scarcity of resources.  The development of landings 

and landing values are the compounding results of these complexities.    

 

With depletion of other tuna resources in the North Pacific, the economic importance of 

swordfish fisheries in Kesen-numa is rising more and more in recent years.  Since 

1989, the landing of swordfish at the port of Kesen-numa have varied little from around 

5,000 MT and 40,000,000 USD per year while total landings have decreased from 

around 131,000 MT and 310,000 ,000 USD in 1989 to 100,000 MT and 210,000,000 

USD in 2006.  In response to the significant decreases in the total landing and landing 

                                                   
2 Excluding small tuna fishery licensed longline fishing vessels.  
3 In Japan, all commercial fishing vessels need to be a registered member of a fishery 

cooperative to operate.   



 | 4444    

 

values, the share of swordfish in landing values rose from 14% in 1989 to 20% in 2006 

(Table 1).  The gross production of the fishing industry is around 8 - 10% of the total 

gross production of the city of Kesen-numa between 2000 and 2004 (City of 

Kesen-numa, 2009).  This implies that swordfish landings alone are worth 1.6 - 2.0% 

of the annual gross production of the city of Kesen-numa.  Considering production and 

employment in processors and associated industries, this fact verifies the economic 

significance of the swordfish fishery for the city of Kesen-numa.  

 

3. Fishing effort 

 

Fishing effort indicates the level of fishing activities as well as the incurring costs of 

operations.  Fishing effort can be measured in various forms; the size or number of 

fishing vessels, number of time that fishing gears are applied and trip days of vessel 

operations.  In the longline fishery, two forms of fishing effort, total number of hooks 

and days of operations, are often used as indicators of the magnitude of fishing effort.  

 

The total number of hooks in the off-shore long line fishery has declined dramatically 

from 1994 to 2006 (Figure 1).  In 1994, the total number of hooks applied by the 

off-shore longline fishery was 2,252,717.  It diminished to 1,008,440 hooks in 2006.  

The number of off-shore longline fishery vessels registered at the Kesen-numa Distant 

Water Fishery Cooperative has declined from 45 vessels in 1994 to 23 vessels in 2006 

(Table 2).  This reduction in the number of vessels would have caused the massive 

reduction in the total number of hooks over twelve years.   

 

The time necessary for fishing activities is not only dictated by directing fishing gear, 

but also by searching for fish schools or good fishing grounds.  Days of operation per 

trip is a more complete indicator of fishing effort over time, since this includes time for 

all activities oriented for fishing.  In table 3, the average days per trip indicates the 

average days between leaving and arriving at a port, and the average operation days per 

trip indicates the days where fishing gear is applied during a trip.  The average days 

per trip showed a trend of steady increase from around 27 days to 34 days 

(approximately 25% increase) over 12 years.  The average days of operations 

increased from around 18 days to 20 days (approximately 10% increase).  Extending 

operations to search for or travel to fishing grounds would lead to a lower marginal 

increase in the average days of operations relative to the total days per trip.  A future 

spatial analysis using logbook data may reveal more detailed changes in behaviours of 
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the operation of off-shore longline fishing vessels.     

 

A graphical/snapshot analysis shows that the trip days and landing values exhibit a 

positive linear trend4 between 2004 - 20065 (Fig. 2) – that is, more days per trip bring 

more revenue (landing value) per trip.  Note that this trend does not suggest that more 

days in a trip brings more profit to fishers, as they cause a vessel to incur variable costs 

(e.g., fuel, labour) and degradation of value of already harvested fish6.  To estimate the 

potential profit from additional operation, variables capturing costs per day of operation 

and potential harvest upon additional days must be found in future studies.   

 

5.  Concluding remarks  

    

This short paper is intended to be a descriptive overview of the economics and 

operations of the swordfish longline fishery in Kesen-numa City, and in conjunction 

with Ishimura and Yokawa (2008), to review available descriptive data about the 

economics and operation of the swordfish longline fishery in Kesen-numa City.  To 

draw a complete picture of the swordfish fishery at Kesen-numa, field research in 

Kesen-numa is also necessary to collect data.  
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TableTableTableTable    1111: : : : Swordfish and total landing and landing values, and share of swordfish in the Swordfish and total landing and landing values, and share of swordfish in the Swordfish and total landing and landing values, and share of swordfish in the Swordfish and total landing and landing values, and share of swordfish in the 

total landing values in Kesentotal landing values in Kesentotal landing values in Kesentotal landing values in Kesen----numa. numa. numa. numa.     

 

 

TableTableTableTable    2222::::    Number of firms Number of firms Number of firms Number of firms and 20and 20and 20and 20----119 MT capacity longline vessels registered at the 119 MT capacity longline vessels registered at the 119 MT capacity longline vessels registered at the 119 MT capacity longline vessels registered at the 

KesenKesenKesenKesen----numa numa numa numa DDDDistant istant istant istant WWWWater ater ater ater FFFFishery ishery ishery ishery CCCCooperative.ooperative.ooperative.ooperative.    
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TableTableTableTable    3333: The average days and operation days per trip for off: The average days and operation days per trip for off: The average days and operation days per trip for off: The average days and operation days per trip for off----shore longline fishery in shore longline fishery in shore longline fishery in shore longline fishery in 

KesenKesenKesenKesen----numa. numa. numa. numa.     
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Figure Figure Figure Figure 1111: : : : The total number of hooks The total number of hooks The total number of hooks The total number of hooks in the fishery in the fishery in the fishery in the fishery between 1994between 1994between 1994between 1994    and and and and 2006200620062006....    

 

FigureFigureFigureFigure    2:2:2:2:    SSSScatter plot of landing values and trip days for offcatter plot of landing values and trip days for offcatter plot of landing values and trip days for offcatter plot of landing values and trip days for off----shore longline vessels in shore longline vessels in shore longline vessels in shore longline vessels in 

KesenKesenKesenKesen----numa between 2005 and 2007.  numa between 2005 and 2007.  numa between 2005 and 2007.  numa between 2005 and 2007.      
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