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Abstract 

With global fisheries on the decline, fishermen have been forced to diversify their fishing 

efforts. Cephalopod resources are on the rise and may have a potential application to supplement 

the fishing industry. In many countries, octopuses are underutilized and may have the potential to 

become a profitable market. However, one exception to this rule is the octopus market in Japan 

has proven to be sustainable for over 50 years. We recommend a science-based approach to 

researching and managing an experimental North Pacific Giant Octopus fishery in the Aleutian 

Chain. Our ecosystem approach to managing this fishery will likely prove profitable to small 

communities throughout southwestern Alaska, thus providing security for commercial fishing 

longevity. 
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Introduction 

With the onset of global climate change and diminishing marine resources from 

overfishing, many fishermen are wondering about their future. As fishery managers attempt to 

conservatively manage species, fishermen are finding that each year they are bringing home less 

and less catch. One solution to this problem is for fishermen to diversify their fishing efforts. 

This could mean fishing new areas, using new gear types and possibly fishing new species. 

While most established fisheries are fairly competitive, there may be a potential to gain a 

foothold in undeveloped or underutilized fisheries. The problem with these types of fisheries is 

they are so poorly understood, that management of resources can be problematic, and oftentimes 

overly conservative.   

 Currently, world cephalopod fisheries are on the rise (Figure 1). This rise in cephalopod 

landings may reflect an increase in market demand or may be the result of overfishing of 

groundfish stocks that are predators of cephalopod species (Caddy and Rodhouse, 1998). Under 

high fishing pressure, it is likely that species of groundfish would be poor competitors with 

cephalopods because: they have longer life spans; they take longer to mature; they have reduced 

ability to spawn under high fishing mortality (Caddy and Rodhouse, 1998).  

 Though global fisheries for cephalopods have been in existence for decades, there are 

some parts of the world where, despite the presence of potential cephalopod resources, there are 

few fisheries for them. Most cephalopod fisheries’ resources are caught in Japan, the Republic of 

Korea, and in the northern Mediterranean countries (http://www.globefish.org/vol-94-world-

octopus-market.html). More than half of the total catch is taken in the northwest Pacific, the 

northeast and northwest Atlantic, and the northeast Pacific (Roper et. al., 1984). Each year, 

approximately 0.5 to 3.5 million tons of cephalopods are harvested worldwide with an estimated 
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value of US $5.3 billion (Piatkowski and Wood, 2001). The United States’ take of this US $5.3 

billion is US $86 million, or 1.2% of the world’s catch (Roper et. al., 1984). 

Though a large percentage of the world cephalopod catch is tied up in squid and 

cuttlefish fisheries, octopus fisheries are often underutilized and have the potential for profitable 

endeavors. In 1981, 72% of 1.3 million metric tons of the world cephalopods catch were squid 

species, 14% were cuttlefish species, and 15% were octopus species (Roper et. al., 1984). 

Currently, around the small island of Hokkaido, Japan, approximately 20,000 to 30,000 tons of 

octopus are harvested each year at a value of over one billion yen or US $700 million (Figure 2, 

Chikuni, 1986). Though the market for octopus in Japan is primarily for immature octopus less 

than 5 kg, the value of octopus per kilogram can reach as high as $12/ kg in the U.S. (Mottet, 

1975). 

In the United States there have been several attempts to determine the viability of fishing 

for octopus. From August 31st to September 8th, 1989, the top octopus researchers in the United 

States got together to discuss the market potential of octopus along the west coast. The result of 

this meeting was a publication called “The Fishery and Market Potential of Octopus in 

California,” and little else. Though there are some very small fisheries for octopus in California, 

Oregon, Washington, and several Atlantic states, the annual catch of octopus in the United States 

is 44,000 tons to 144,000 tons (Roper et. al., 1984). Alaska is one of several Pacific states that 

have a large potential for an octopus fishery, but pilot fisheries have never proven successful, 

especially when compared to other fisheries such as Pacific salmon, halibut, and cod. The 

demand for octopus in the United States for food is somewhat limited, but in the last decade, 

several seafood processers have begun to buy octopus for bait for other directed fisheries. Some 
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fishermen maintain their octopus catch to deliver to processors, while others use octopus directly 

as bait and others release octopus to the ocean.  

There has never been a federal fishery for octopus in Alaska, though the State of Alaska 

allows for individually directed fishing for octopus in state waters under a commissioner’s 

permit (Conners and Conrath, 2010). In a 1988 study, Brian Paust (University of Alaska 

Fairbanks) produced a publication called “Fishing for Octopus in Alaska: A Commercial 

Fisherman’s Guide,” in attempt to market octopus fishing to prospecting fishermen in Southeast 

Alaska. Though this publication describes the biology, ecology, fishing gear types, and expected 

returns for octopus fishing, there was never any substantial interest in making octopus fishing 

work.  From 1988 to 1995, a small, directed fishery for octopus existed in state waters near 

Unimak Pass in the Aleutian Islands. The average catch for these fisheries was less than 8 metric 

tons per year (Fritz, 1997).  From 1995 to 2003, there were no fisheries for octopus and most of 

the octopus captured were incidental to primarily Pacific cod fisheries. In 2004, 19 vessels were 

granted commissioner’s permits for the harvest of E. dofleini on an experimental basis. In this 

year, 13 of the vessels that made landings had a combined catch of almost 5,000 octopus or 84.6 

metric tons (ADF&G, 2004). Most of this catch came from larger pot boats during the fall season 

for Pacific cod.  Only one vessel registered in 2005, and none have applied to fish octopus since.  

However, ADF&G is currently in the process of assessing and implementing many developing 

fisheries. 

Although octopus species are often caught by fishermen in trawls, pots and long lines as 

bycatch, they have never had annual catch limits. Until 2011, octopus, along with their cousins, 

the squids, were clumped together with other bycatch organisms, like skates and sculpins, and 

classified into the large “other” category. Under the recent reauthorization of the federal 
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Magnuson-Stevens Act, all species, including non-target species, must have appropriate annual 

catch limits set. In 2011, the North Pacific Fisheries Management Council (NPFMC) separated 

octopus out of the “other” category and placed them in an “octopus complex” to manage all 

octopus species in Alaska. Because organisms in this complex were being captured in other 

fisheries, it was the responsibility of the NPFMC to set an annual catch limit for octopus both in 

the Gulf of Alaska (GOA) and in the Bering Sea and Aleutian Islands (BSAI) region.  

Our Ecosystem 

 Though there are eight species of Octopodidae in Alaska, the predominant species is the 

North Pacific Giant Octopus (Enteroctopus dofleini, Jorgensen, 2009). The North Pacific Giant 

Octopus lives in a wide variety of ecosystems that range geographically from southern Japan, up 

to the Aleutian Islands, and then all the way down to northern Mexico (Mottet, 1975). This 

species lives in depths from the intertidal zone down to 1,500 meters and though it typically lives 

near rocky areas, but it can also be found on the muddy ocean floor. In Alaskan waters, E. 

dofleini are found from the coast to the edge of the continental shelf (Figure 3).  

Enteroctopus dofleini lives a predominantly benthic existence and serves in a pivotal role 

as both predator and prey. Mainly hunting at night, the North Pacific Giant Octopus is one of the 

dominant predators of its ecosystem. This species will consume whatever prey is in the largest 

abundance in the local environment. Enteroctopus dofleini are predators on bivalves (Dodge and 

Scheel, 1999), crab species (Vincent et. al., 1998), other octopus including other E. dofleini 

(Mottet, 1975) and many fish species (Hartwick et. al., 1981). Though smaller octopus are likely 

to have a greater number of predators than large octopus, all sizes are susceptible to predation 

throughout their lives. An immature octopus is often less than 10 kg and could fall prey to many 

species of fish, birds and marine mammals. For mature octopus, up to 50 kg, the number and 
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occurrence of predators is less and is usually limited to the largest fish and marine mammals. 

Enteroctopus dofleini are an important prey resource for Pacific cod (Plotev and Stominok, 

2008), atka mackerel (Conners and Jorgensen, 2008), Pacific halibut (Best and St-Pierre, 1986), 

several skate species (Orlov, 1998), Pacific sleeper shark (Yang and Page, 1998), northern sea 

otter (Watt et. al., 2000), harbor seal (Conners and Jorgensen, 2008), Steller sea lion and toothed 

whales (Merrick et. al., 1997).  

Along with the North Pacific Giant Octopus, the coastal ecosystem of the continental 

shelf of Alaska supports many forms of life. In Alaska, the continental shelf is home to several 

species of marine mammals, which include: whales, dolphins, porpoises, seals, sea lions, and sea 

otters. The continental shelf also serves as a key habitat for many commercially fished species, 

such as red king crab (Parlithodes camtschaticus), tanner crab (Chinocetes tanneri), snow crab 

(Chinocetes bardi), Pacific halibut (Hippoglossis stenolepis), Pacific cod (Gadus 

macrocephalus), and many others. In addition to providing important habitats for commercially 

important species, the continental shelf is a means of survival for coastal cultures and 

communities. Many villages along Alaska’s coastline are dependent on marine organisms from 

the continental shelf for jobs and food. 

 Currently, researchers are trying to ascertain important life-history information about 

Enteroctopus dofleini so that this species can be properly managed. In Alaska, octopuses are 

currently managed as a Tier 6 species based upon historical catch. Tier 6 is a category of 

management into which species are designated when their mortality rate and biomass are 

unknown. The next management level, Tier 5, is a category of management where a species’ 

mortality rate and biomass estimate are factored into an equation that allows for a greater 

allowable catch. Currently, the best available estimate of octopus biomass is based upon trawl 
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catches, which consist primarily of small octopus, and likely does not accurately represent the 

entire population (Figure 4 and 5, Conners and Conrath, 2010). Pot surveys from other studies 

that have shown the catch of octopus covers a larger spread of the actual population (Figure 5). 

Biomass estimates of octopus in the Bering Sea shelf trawl surveys fluctuate between 1,000 

metric tons and 20,000 metric tons with a mean of approximately 5,000 tons (Figure 6, Conners 

and Conrath, 2010). For 2010, the National Marine Fisheries Service (NMFS) estimated the 

biomass of octopus in the BSAI at 7,765 tons and a mortality estimate of 0.53 (Conners and 

Conrath, 2010). Though this catch is based upon research estimates using trawls, NMFS 

suggested to the NMFMC that because the estimates of biomass and mortality are based upon 

trawl surveys and not representative of actual populations, they should not use a Tier 5 estimate. 

In 2010, the Over Fished Limit (OFL) and Allowable Biological Catch (ABC) for 2011 were set 

at 528 metric tons and 396 metric tons respectively. In September of 2011 the ABC for octopus 

was met, and all octopus henceforth captured had to be discarded. In October of 2011, the OFL 

for octopus was met and all pot fisheries that could potentially catch E. dofleini were closed to 

include the Pacific cod pot fishery.  

Our Proposition 

We propose a science-based study to determine the feasibility of an octopus fishery 

managed in Alaska. Because trawling studies have shown to be inaccurate in representing actual 

octopus biomass and mortality rates, we would suggest a pot-based tag and recapture study that 

would determine the realistic biomass of the North Pacific Giant Octopus. This study would be 

conducted over a span of two years. In these two years researchers would capture octopus and 

tag them using the Northwest Marine Technologies’ Visible Implant Elastomers 

(http://www.nmt-inc.com/products/vie/vie.htm). In pilot studies, this tagging method has shown 
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itself to be very effective over long periods of time and is non-invasive towards the animals 

(Brewer, pers. comm.). Tagging seasons would be conducted under the same seasons as the 

Pacific cod because cod fishing efforts are more likely to affect the population of the octopus. 

Tagging seasons would be performed for one month in September and January; recapture 

seasons would follow just after the tagging seasons in October and February. Based on the 

tagged octopus and recaptures, we should be able to determine the biomass estimates in season 

and mortality rates between seasons. 

With biomass and mortality rates estimated, we propose a Tier 5 management plan on an 

experimental basis for North Pacific Giant Octopus over two years. In this experimental fishery, 

fishing would be restricted to the area from Port Moller to the west side of Unalaska Island 

(Figure 7). We would limit fishing to overlap the Cod A and B seasons, which are September to 

December and January to March respectively. We would also limit the catch to only male 

individuals weighing 12 kg or more. Gear will be regulated to a ratio of five lair pots to two 

black cod pots.   

Our ecosystem approach to managing an octopus fishery is spatially limited, efficient for 

capturing octopus, reduces bycatch for other fisheries and is not harmful to the environment. We 

recommend restricted fishing between Port Moller and Unalaska because of the high historical 

catch of octopus. This restriction would also allow reduced fishing pressure on octopus for the 

rest of the Aleutian Islands, creating an octopus resource reserve. Lair and black cod pots are the 

two most effective means of catching the E. dofleini. Black cod pots have a higher catch rate of 

more and larger octopus, but also have a larger rate of bycatch of non-target species. While lair 

pots are less efficient at catching larger octopus, the bycatch rate for lair pots is inconsequential. 

The reason we would be fishing only males is due to the fact that one male can mate with up to 
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20 females before dying, while a female will generally only have one mate (Brewer, pers. 

comm.). We have limited the catch to 12 kg or more because the octopuses reach sexual maturity 

at approximately 10 kg and this will allow at least some octopus to mate (Brewer, pers. comm.). 

Rather than using trawls, which disturb and destroy the environment, we suggest using lair and 

black cod pots because they are known to have little impact on the environment.  

While in-season, fishermen would be required to report pertinent information regarding 

the catch of octopus. Fishermen will record the time, date, depth and location of fishing and will 

also report sex and an estimate of size. Fishermen will also be asked to record the number of 

octopus per pot per day, as well as any bycatch. Selected fishermen will be asked to deploy 

conductivity, temperature, and depth recorders (CTD) to determine seasonal changes in catch. In 

season management is a means of keeping track of the catch and the impact of a changing 

ecosystem.  

The economics of an octopus fishery would likely be limited to small vessels. Large 

vessels that have a significant amount of overhead may not be able to make a profit off a limited 

number of pots. In the 1988 study by Paust, the daily overhead for a 45 foot boat fishing 200 pots 

was $250 a day with an income of only $135.30 (a loss of $114.70). The Paust study suggests 

fishing at least 320 lair pots to reach a break-even point and 1000 pots to make a reasonable 

profit. Considering these findings, small vessels fishing 2,000 to 3,000 pots rotating the pots 

pulled each day, would seem to be the best candidates for our fishery and likely the easiest to 

manage. 

An octopus fishery would be beneficial to the city of Unalaska, the fishermen and the 

community. The city of Unalaska receives 2% of the fishery catch from all fishery resources that 

come across the dock. The revenue from these taxes is used for capital projects and community 
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benefits such as school programs and construction projects. Unalaska has a reasonably sized 

small boat fleet that may be well suited for such a fishery. Local fishermen are use to 

diversifying their fishing efforts and have experience in the ecosystem. The octopus catch could 

serve as a supplement to their cod catch and provide security for an uncertain economic future.  

Future directions 

Due to the lack of information regarding octopus populations, we suggest prioritizing 

future research to ecological, economical, and bycatch issues. We need to determine the 

ecological effect of the North Pacific Giant Octopus on other marine animal populations, 

particularly commercially important species and marine mammals listed under the Endangered 

Species Act. One area of uncertainty is the seasonality of octopus breeding, which may play an 

important role in fisheries management; therefore, further research into the timing of 

reproductive investment by octopus is required. To better understand the market potential for US 

harvested octopus, we recommend an international economic analysis of octopus resources as 

both food and bait products. As a precautionary measure to potentially overfishing octopus, we 

would continue to revise biomass estimates in case of population changes caused naturally or 

anthropogenically. Another key study that is important to fisheries management and is currently 

unknown is one that would estimate the natural and fishing based mortality.   

Conclusion 

 Throughout the paper, we have described the cephalopod resources worldwide, the 

history of octopus fishery in Alaska, and role octopus play in the costal ecosystem. We have 

developed a multispecies management plan and laid out an economic blueprint for an octopus 

fishery near Unimak Pass. We outlined management goals and prioritized future research and our 
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proposed fishery is likely sustainable over time, environmentally friendly, and economically 

stimulating and secure. 
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Figures 
 

 
 Figure 1.  Cephalopod World catch (Roper et al., 1984). 
 
 
 

  
 Figure 2. Landings of octopus in Hokkaido and Japan (Osako and Murata 1983). 
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Figure 3. Distribution of octopus (all species) in the BSAI 1990-1996 
(Conners and Conrath, 2010). 
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Figure 4. Individual octopus weights (kg) in bottom trawls from 1987 to 2005 
(Conners and Conrath, 2010). 
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Figure 5. Individual octopus weights (kg) in pot hauls from 1987 to 2005 
(Conners and Conrath, 2010). 
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Figure 6. Octopus biomass estimates based upon trawl survey on the Bering 
Sea shelf (Conners and Conrath, 2010). 
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Figure 7. Area of proposed octopus fishery in the Bering Sea from Port Moller 
to Unalaska Island (Blue line is approximately 350 km). 
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