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Abstract 

In	  this	  report	  an	  ecosystem	  based	  management	  plan	  for	  Nushagak	  Chinook	  

salmon	  is	  proposed.	  	  Our	  management	  plan	  was	  designed	  specifically	  to	  increase	  

Chinook	  returns	  to	  the	  Nushagak	  Drainage.	  The	  management	  plan	  has	  two	  main	  

sections.	  	  The	  first	  section	  focuses	  on	  Chinook	  salmon	  bycatch	  in	  the	  Bering	  Sea	  

Pollock	  fishery.	  	  The	  second	  section	  focuses	  upon	  on	  the	  effects	  of	  an	  increase	  in	  

Chinook	  salmon	  on	  the	  Nushagak	  drainage.	  	  Chinook	  salmon	  is	  a	  major	  part	  of	  the	  

Nushagak	  Drainage’s	  culture,	  economics,	  and	  ecosystem.	  It	  is	  our	  responsibility	  to	  

maintain	  this	  valuable	  resource	  for	  future	  generations	  to	  enjoy. 
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Introduction 

Imagine a place, somewhere beautiful, rustic, remote, and wild. When we think of 

those words, we picture Bristol Bay. People travel from around the world to experience 

our home. One of the reasons this is such a popular destination is to witness the arrival of 

the salmon to the rivers. Sport fishers and the commercial salmon industry both anxiously 

await the start of summer and the return of the salmon. 

However, in recent years, the population of the Chinook, or king salmon, has 

fallen. Nushagak fishermen have blamed the Pollock fisheries, as Chinook are often 

caught in trawling nets as bycatch. 

Trawling is done by either one or two boats, and the size of the vessels can vary 

greatly. The boats utilized are known as trawlers. These trawlers use sock-shaped nets as 

trawls. The trawl is drug through the water and collects Pollock in the end of the ‘sock.’ 

As the trawl is drawn aboard, it is hoisted up and the bottom is released, dumping the 

Pollock on the deck. 

Bycatch is the term used to describe organisms unintentionally caught in the same 

net as the organisms being fished for. In the past, bycatch had to be tossed overboard, or 

donated to food programs. Now bycatch is never tossed overboard, as trawl fishermen are 

required to donate the Chinook salmon to food programs, and observers are required to 

be present on all vessels.  

The Bering Sea Pollock fishery doesn’t have a good history in regard to Chinook 

salmon bycatch, although the statistics have been improving in recent years. This is due 

to stricter regulations regarding the amount of allowable bycatch. It has reduced its 
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Chinook bycatch mortality level from 33,444 in 2001 (annually with CDQ) to 13,289 in 

2011 (annually with CDQ.) 

Although it was long regarded as a useless ‘scrap’ fish, today, Pollock is a huge 

economic business, and is very important to many companies. The estimate for the total 

in 2007 was about 1.248 billion dollars and rose to about 1.415 billion in 2008. Until 

1998, the Bering Sea Pollock fishery was open access. However, in October 1998, 

congress enacted the AFA (American Fisheries Act.) Since then, the Pollock fishery has 

been affected by the bycatch limit on Chinook, especially because Chinook and Pollock 

‘hot spots’ are located very close to each other.  

In regard to the Chinook fishery, although the Chinook is not the most highly 

fished, nor highest valued salmon, its large size and succulent flesh make it an important 

economical addition. On average, consumers can buy Chinook for $34.59 per pound. In 

addition, income from tourists who visit Alaska to sport fish adds additional economic 

value to the salmon. 

However, in order to better understand the problem, we should further understand 

the fish themselves. Pollock and Chinook have vastly different life cycles, and we need to 

appreciate both, in order to manage their fisheries. 

Start with the Chinook salmon. The life cycle of this salmon starts life as an egg, 

laid in the summer at the bottom of rivers. The mother salmon carefully lays her eggs in 

rock nests called redds; this will be the last act of her life. After 2-3 months, the egg 

hatches into an alevin, the second stage of the salmon’s life cycle. The alevin lives off of 

a yolk sac on their underbelly for a period of time after hatching. Once the yolk sac is 

absorbed into the body, the alevin must find their own food, or starve to death.  
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Once the juvenile salmon emerge from the red, they are known as fry. The length 

of time a salmon remains a fry is dependent upon the amount of time the salmon resides 

in its home river. This time varies between species. While some varieties of salmon stay 

in their home stream for over a year, the Chinook immediately begins its quest for the 

ocean.  During this stage it is referred to as a smolt. 

Once a Chinook reaches the ocean, it is considered an adult. A Chinook may stay 

in the ocean for six months to five years, and can grow to 58 inches and 129 pounds, 

although the majority of the fish are less impressive, averaging 36 inches and 30 pounds. 

When in the ocean, males and females take on bright silver colors. 

After Chinook return to fresh water to spawn, they stop eating and lose their 

bright coloring. Females develop dark colors; males become brightly colored in shades of 

red and maroon, along with developing a hooked nose and large teeth. 

Once Chinook spawn, they usually take around a week to die. However, once they 

die, their bodies begin to decompose, and the nutrients feed the river. The plants, other 

species of fish, and the unborn offspring of the salmon all depend on the deceased 

salmon. 

Chinook and Pollock are very different species of fish.  Pollock is a hake-like fish 

in the cod family, whose range spans across the North Pacific Rim from Puget Sound to 

the Sea of Japan. Pollock spawn in the oceans, and never move inland. It is considered 

the main prey fish of the Bering Sea, and is eaten at every stage of its life. It is a main 

food source for many commercial fish, such as Pacific halibut, Pacific cod, and Alaskan 

skate. It’s also a main source of sustenance for many pinnipeds, such as the Steller Sea 

Lion, and seabirds. 
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Aside from differences in ecosystem and form, another difference between the 

Pollock and the Chinook is the cultural value of each fish. Pollock hold little cultural 

importance, as they are solely a commercial fish. In addition to that, they are not 

traditionally valued. Native Alaskans would never have encountered Pollock, as they live 

the entirety of their lives out at sea. Chinook, on the other hand, are a highly valued 

traditional fish. Every year, people living along the Interior rivers subsistence fish for 

Chinook, using gill nets and fish wheels. After being caught, fish are dried, smoked, 

frozen, and canned for later use. This action is one that can be traced back throughout 

history.  

In addition to subsistence value, tourists and residents a like flock to the shores of 

the rivers to sport fish for the salmon. Although this is not a part of Native Alaskan 

culture, it is still a mentionable addition to the culture of Alaskans in general. Everyone’s 

mind is filled with the image of the perfect ‘king’. However, in the past few years, the 

runs have been so weak, that the daily limit for salmon had to be decreased, and in some 

areas, the sport fisheries were shut down altogether.  

In 1984 Dillingham’s resource, the Chinook salmon was used by 83.7 percent of 

the people while only 57.5 percent harvested them. The estimated harvest number of fish 

for subsistence was 7,095 Chinook while the pounds reported were 23,879.2 and the 

estimated pounds were 107,844. The percent that was harvested was 56.9 were used by 

people that caught the fish and 27.5 were giving fish away while 36.6 were receiving. 

The estimate for number of pounds harvested ranges from 5,000 to 9,000. Each 

household averages about 156 pounds. The per capita pounds harvested were 52.83. 
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 While the data above shows the king salmon is important, the cultural value 

cannot be quantified. For example if we did not have enough salmon there would not be 

as much money made in the summer. Another reason King Salmon is important is 

because if we didn’t have them the Bristol Bay area would have to rely more on moose 

and caribou. The tribes believe that salmon were created for spiritual and physical 

sustenance for human beings and they gave themselves freely for the human use. 

Salmon’s abundance shaped the culture, religion, society and even the languages of the 

northwest people. Chinook are an important asset to sustaining Native Alaskan traditions. 

Although people rely heavily upon the Chinook for food, subsistence fishing brings 

families together. In addition, the act of passing on knowledge from parents to children 

help to maintain cultural identity. 

We have come to a point when we must decide. Do we wish to have the Chinook, 

a culturally precious fish, rebound and flourish, or support the Pollock fishery, a valuable 

financial source or do we continue with our current fishing practices and risk potentially 

losing the salmon? Our group has come to believe that the best path for the future of our 

fisheries lies in preserving the Chinook. This fish has been valuable to Native Alaskans 

since time immemorial. Although the commercial harvesting of Pollock is a huge 

economic business, we should not have to choose between healthy Chinook populations 

and a viable commercial Pollock fishery!  
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Management Plan 

The goal of the management plan is to increase the number of king salmon in the 

Nushagak drainage.  We’re beginning to address this by limiting the bycatch in the 

Pollock fishery. The plan would cap the number of king salmon harvested as bycatch 

during the entire Pollock fishing season at eighteen thousand. However, boat captains 

would be allowed to do whatever they see fit with the eighteen thousand including selling 

the salmon. Any vessel or captain that fishes after the eighteen thousand limit would 

forfeit all of the fish on the vessel for their first offense and then lose their license on the 

subsequent offence.  

The plan would also include strategies for prevention of bycatch.   Pollock 

fishermen would receive reduced prices on upgrade of equipment including salmon 

excluder devices that allow Chinook salmon to swim free of the Pollock trawl.  Real time 

public data on salmon hot spots would also be provided to the fleet through the observer 

program.  Observers would be paid by government agencies to further reduce the 

economic strain on Pollock boat captains. Funds for these changes could come from 

grants from NOAA as well as other government and local agencies.  

In an attempt to better understand the effect of by catch on specific spawning 

grounds and specific stream systems, DNA research would be done during each fishing 

season. The research would include taking samples from salmon from spawning rivers 

and creeks.  This DNA data would be compared to DNA data collected by observers from 

Pollock fishery Chinook bycatch.  If a pattern emerged between the two DNA samples 
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this could identify bycatch to a specific river. From that we can find out a general area of 

where Chinook might be going and which ecosystem it will be affecting.  
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Discussion 

If the Chinook salmon population were to rise in response to a lower mortality 

rate from bycatch, there are some predictions that can be made about the Bristol Bay 

ecosystem. These predictions would include the effects on marine mammals, vegetation, 

and the economy of the region. 

With the increase of salmon, the population of several marine mammals will rise 

as well. An increase in salmon would mean large marine mammals would have more 

prey.  Included in large marine mammals are whales. The increase of salmon could help 

restore the whale population and help return them from their current endangered state. In 

addition to whales, the increase of Chinook will also increase the population of other 

large marine mammals such as walruses. The walruses, as well as other marine mammals, 

would be able to locate more food and would also be able to reproduce more.  

An increase of salmon up-stream would help the wildlife and plants with the 

nutrients from the decaying salmon. The plants in the ecosystem would get more 

nutrients and causing the plants to grow taller and healthier.  The entire ecosystem relies 

on the nutrients from decaying fish. Bear, eagle and fox populations are just a few 

examples. They rely on the decaying salmon for food as well as nutrients to maintain the 

vegetation needed for food. Some fungi also need the nutrients from the decaying fish for 

food. The nutrients from the decaying fish even contribute food to the newly hatched fish 

populations.  

An increase of Chinook salmon would also mean an economic change for the 

Bristol Bay region. If the number of Chinook salmon returning to the Bristol Bay region 
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increases there could be an increase in fisherman to the region, which would lead to more 

money for the processing plants as well as the local community. Also if the numbers of 

Chinook increase the economy may grow which would mean more money for Dillingham 

to repair itself and start more programs. All in all more Chinook salmon could mean a 

better way of life for the Nushagak drainage population. An increase in Chinook salmon 

would also increase subsistence use.  It would mean the Nushagak drainage would have 

more food, which would mean people could feed their families more easily and would be 

able to support a larger population.  
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