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Abstract—Chinook (king) salmon runs have experienced dramatic declines in numbers since 2007 across 

all of Alaska with more extended deficits in some regions of the state. Further, the average size of chinook 

salmon has been declining over the past three decades. The economic and cultural impacts of continued 

low runs threaten the way of life for many people in the state. Unfortunately, the root causes for these 

declines have yet to be isolated. Policy changes are proposed with two key focuses: immediate containment 

to protect the runs from complete collapse and scientific initiatives to identify the sources of decline and 

propose effective solutions. 

I.  PROBLEM DEFINITION 

State of Alaska Dept. of Fish and Game (ADF&G) trends show below-average chinook salmon runs since 2007 

despite active resource management by ADF&G and Board of Fish & Game to sustain the runs.  This effect is 

magnified in that chinook salmon fetch the highest price per pound due to their high fat/oil content and flakey 

texture. As chinook are significantly larger than other salmon species, the price per fish is much higher than other 

fish stocks making the species one of the more profitable to harvest. Exacerbating this decline is a reduction in 

the average size of Alaska chinook salmon over the past 30 years.1  

                                                        
 
1 Summers, D. (2015, September 9). 30-year decline in chinook size is statewide. Retrieved December 14, 2016, from http://www.alaskajournal.com/business-and-

finance/2015-09-09/adfg-study-finds-30-year-decline-chinook-size-statewide 
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Long term trend of chinook salmon runs in Alaska / Source: ADF&G 

 

The drop in returning salmon numbers since 2007 has been seen generally across the state, while some runs 

have been depressed for longer periods.2 Yukon River Chinook salmon historically supported large commercial 

fisheries - important subsistence harvests for Alaskans and Canadians - and small sport fisheries in some 

tributaries. Run size declines since the late 1990s have led to severe harvest restrictions through closure of the 

directed commercial fishery and dramatically reduced subsistence and sport harvests. A unique aspect of the 

management of this specific salmon stock is that minimum escapement to Canada must be met by treaty 

agreement. 

Alaska’s population and business demands have increased over the decades while the fish population at best 

stays steady. The state has already arrived at the point where all groups cannot harvest as much as they want. 

With each new year of low runs, pressures and demands will increase. If the declines cannot be reversed and the 

root causes identified and mitigated, there is even potential for an end to the commercial harvest of this fish stock 

– both an economic and a cultural blow to Alaska. 

II.  BACKGROUND 

Wild salmon return to the waters of their birth to spawn. As such, different regions and runs react cyclically to 

                                                        
2 See data on Yukon River chinook salmon in the Background section. 
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external impacts. Time spent in fresh water and in the ocean varies by species. To protect a given species and 

run, some adults will return sooner (jacks) or remain longer than the average ocean feeding to then spawn in fresh 

water. Much is known about salmon in fresh water. Much of what happens in the open ocean is a mystery. Certain 

regions may have strong Chinook runs while other regions have weak runs in any given year. A region might also 

experience a strong run for Chinook one year, but a weak run for sockeye or coho in the same year.  

 
Major chinook salmon stocks in Alaska / Source: ADF&G 

 

Alaska is unique in its abundance of wild salmon stocks, which has allowed a range of harvesters to develop 

over the years. Increased activity inside each of these harvesting sectors over the decades has stretched the 

capacity limits of the resource3 in an effort to support all factions at the level of access which they desire. The 

Alaska Department of Fish and Game (ADF&G) overseas and allocates the salmon resource, but each harvesting 

group lobbies to increase their respective share. 

River anglers stand on the banks of rivers such as the Kenai, beginning at the mouth and extending upriver 

attempting to catch king (Chinook), red (sockeye) and silver (Coho) salmon. Using fly rods or related equipment, 

these combat fishermen will sometimes stand as close as arm’s length along both sides of the riverbank. Anglers 

                                                        
3 Which includes all species of salmon. 
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can be private individuals or they can be led by commercial fishing guides who charge significant fees for their 

knowledge and expertise. 

Dip netters are Alaska citizens with at least one full calendar year of qualifying residency. They don waders 

and carry nets on long poles as they wade into the surf along the beaches near the mouth of salmon streams/rivers. 

In the murky waters, they blindly walk their nets through the ocean water hoping to catch a sockeye on each pass. 

Limits, set by ADF&G, can be as high as 25 fish per day per household member.    

Charter businesses operate boats on the bays/inlets, taking clients out to catch salmon before they reach the dip 

netters or river anglers. They fish for the three main species of salmon, along with halibut and rockfish. Recently, 

halibut limits have dropped from two per person per day to one halibut, making justification of $200-$400 per 

person a difficult sale and further increasing their reliance on salmon fishing. 

Set netters are private land owners along beaches who hold a permit to set a fixed gill net from the beach along 

poles set into the ocean floor extending 100 or more feet out into the water. This group feels that it has received 

the lowest priority for fishing among all competing groups.4 

Commercial fishers operate slightly larger boats using gillnets (bow pickers) or purse nets (seiners) on days and 

times that ADF&G announces openers for a given species.5 Equipment and permits drive their business costs 

much higher than other groups.6 Added to the mix are people who are allowed a subsistence harvest permit to 

feed their families. These same people may also participate in commercial fish openers. 

Each group has their own lobbying entity to sway legislators in Juneau along with key decision makers in 

ADF&G. There are also fish and game boards set up with commissioners allocated/appointed by their affiliation 

with these varying special interests.7 Some years, the salmon runs are strong and others are hazardously low.89 

ADF&G has a responsibility to ensure a minimum catchment enabling the necessary spawning for future runs. 

                                                        
4 Threats to local Bristol Bay setnetters gather on the horizon. (2015, June 21). Retrieved December 14, 2016, from https://www.adn.com/commentary/article/threats-

local-bristol-bay-setnetters-gather-horizon/2015/06/22/ 
5 D. (2016, December 14). Commercial Fishing Regulation Announcements and News Releases, Alaska Department of Fish and Game. Retrieved December 14, 2016, 

from http://www.adfg.alaska.gov/index.cfm?adfg=cfnews.main 
6 A new bow picker with refrigeration begins at $300,000. 
7 Home Page, Alaska Department of Fish and Game. (2016, December 14). Retrieved December 14, 2016, from 

http://www.adfg.alaska.gov/index.cfm?adfg=home.main 
8 Trends in Yukon River King Salmon Populations. (2014, October 30). Retrieved December 14, 2016, from https://www.tananachiefs.org/trends-in-yukon-river-

king-salmon-populations/ 
9 Run Characteristics of Yukon River Chinook Salmon,a Depressed Salmon Return in Western Alaska. (2015, Winter). Retrieved December 14, 2016, from 

http://www.afsc.noaa.gov/Quarterly/JFM2015/divrptsABL1.htm 
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This catchment is quantified by sonar and aerial counts10, after which openers are announced for each type of 

fishing for each species.  

In addition to those groups competing to harvest salmon, additional impacts on the fish stocks are generated 

from fleets targeting other species11 that inadvertently harvest salmon in what is referred to as bycatch12. The 

standard protocol for bycatch in Alaska is that the harvester cannot keep the fish and must dump the bycatch 

overboard. Trawling for groundfish13 has shown bycatch numbers as high as 70,000 Chinook salmon per season. 

Benthic14 trawling catches 18% of fish worldwide but accounts for 82% of bycatch.15 To minimize bycatch, 

numerous trawling closures have been instituted over the past dozen years with the latest being in 2012. 

 
Trawling closures in Alaska as of 2009 / Source: NPFMC 

 

                                                        
10 Alaska Department of Fish and Game. (2016, December 14). Retrieved December 14, 2016, from https://www.adfg.alaska.gov/sf/FishCounts/ 
11 Halibut, Tanner crab, king crab, Pollock, shrimp, rockfish, etc.  
12 Fish not of the species permitted for harvesting by the permit holder. 
13 Fish that are commonly found on or near the sea floor. 
14 Directly on the ocean floor. 
15 Erickson-Davis, M. (2014, May 29). Trawling: Destructive fishing method is turning sea floors to 'deserts' Retrieved December 14, 2016, from 

http://www.enn.com/top_stories/spotlight/47436 
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In addition to bycatch, bottom trawling can cause severe damage to the ocean floor which has the potential to 

disrupt the ecosystem and food chain on which salmon and other species rely16. NMFS researchers found evidence 

of habitat damage seven years after a single trawl passage off of Dixon Entrance. In 1990, a single pass of a 

research trawl at a depth of 365m removed over 2,000 pounds of Primnoa red tree coral (Krieger 2001). The trawl 

used was a Nor’eastern otter trawl fixed with rubber bobbin roller gear, with a spread of 13 to 18 meters from 

wingtip to wingtip. Using a manned submersible, researchers observed the trawled area in 1997. They found 

colonies of corals that were still damaged, missing up to 99% of their branches. The NMFS researchers estimated 

that 27% of the corals in the net path were detached. The corals that were detached by the passing trawl but 

remained on the seafloor were missing 50-90% of their polyps. The corals were most likely dying because they 

were no longer oriented correctly to the current and could not feed effectively (Krieger 2001). 17  

Because salmon can migrate a great distance from their spawning streams as they feed in the open ocean for 

several years, it is difficult to pinpoint factors in those seas such as bycatch or bottom trawling that might be 

contributing to success and failure of each year’s salmon runs by way of impacts to the salmon’s food chain. 

 

Source:http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmon-saumon/images/migration-

maps/chinook_salmon.jpg 

   

Sufficient data on salmon behavior and migration needed to attribute cause of decline is lacking in other factors. 

Studies on the Unalakleet River in western Alaska have shown that Chinook salmon smolt begin their 

                                                        
16 Protect Habitat. (n.d.). Retrieved December 14, 2016, from http://www.akmarine.org/fisheries-conservation/protect-habitat/ 
17 Enticknap, Ben. (April 2002) ALASKA MARINE CONSERVATION COUNCIL http://www.akmarine.org/wp-content/uploads/2014/06/AMCC_bottom-trawl-

north-pacific-report-04-01-02.pdf  

http://www.akmarine.org/wp-content/uploads/2014/06/AMCC_bottom-trawl-north-pacific-report-04-01-02.pdf
http://www.akmarine.org/wp-content/uploads/2014/06/AMCC_bottom-trawl-north-pacific-report-04-01-02.pdf
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outmigration under the ice making it difficult to collect and tag fish for later studies; however, studies throughout 

Southeast Alaska have not encountered this situation, and in those studies researchers have been consistently able 

to capture and tag adequate numbers of Chinook salmon smolt. On the Copper River, it is unknown whether ice 

and/or snow conditions during the spring salmon smolt outmigration will preclude effective sampling of Chinook 

smolts due to the impracticality of sampling through the ice and/or safety concerns during periods with large ice-

flows. To increase the chance of sampling smolts under these conditions, two distinct areas on the Copper River 

are targeted to be sampled for emigrating Chinook salmon smolt.18  

 

III.  PROPOSED POLICY 

The proposed policy approach takes two key approaches: Stop the Bleeding and Fund the Science. Stop the 

Bleeding consists of: 

 Managing subsistence, sport and commercial fisheries to meet current minimum escapement goals. 

 Reducing or cancel openers when escapement is below goal. 

 Reducing bycatch losses from other fisheries – especially groundfish trawlers – by cutting bycatch 

limits, dictating better gear/methods and closing some areas where ratcheting down limits will not 

suffice. 

 Allowing for controlled sale of chinook bycatch rather than dumping. Split the proceeds with salmon 

fleet. 

 Prohibiting benthic trawling. 

Each of the 12 stocks/runs is managed independently with minimum escapement numbers set based on local 

permit and subsistence levels in a manner consistent with past policies and procedures. Unfortunately, these 

methods could result in Draconian cuts should the runs continue to decline. Low-interest state loans might be 

needed to help finance boats and other equipment if other fisheries (sockeye, chum, humpy, long-line) in the 

region cannot sustain the fleet through heavy closures across multiple fisheries. 

The impacts of this near, status-quo approach are low to moderate costs to implement as the existing ADF&G 

management program is funded by the legislature, although still sensitive to cuts due to the state budget crisis. 

Any loan program would need allocation from legislature. New allocations are difficult, but a self-sustaining loan 

fund is a more palatable option than a grant or reimbursement program.  

                                                        
18 Chinook Stock Assessment & Research Project - Copper River Juvenile Abundance, Alaska Department of Fish and Game. (2016). Retrieved December 14, 2016, 

from http://www.adfg.alaska.gov/index.cfm?adfg=chinookinitiative_copper.juvenileabundance 
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Resistance to this proposal is expected to be low since limited openers and closures have been experienced for 

decades in low-run years.  If other species runs have weak years, the loan program would be needed to prevent 

bankruptcies in the fleet. The likelihood of a meaningful benefit, however is low, as this is merely a stop-gap 

measure to prevent total collapse of the run - not a root cause solution. 

Addressing trawling bycatch and possible ecosystem damage presents a more significant change. The current 

focus of Alaska closures has been to limiting bycatch because the cause/effect is easy to prove. The present 

practice of dumping bycatch should be changed due to the high mortality of dumped bycatch – especially since 

the mortality rate rises with age of fish. The trawler or other type of vessel catching the chinook will keep this 

bycatch separate in the hold from the target fish and deliver it to the tender that will deliver the fish to the on-

shore processor. This chinook will still count against the regional bycatch limit which will end the fishery for the 

season once the bycatch limit is reached. This ensures that the fleet still takes measures to avoid bycatch. Sale 

proceeds of this fish will be split 50 percent to the vessel that caught the fish and 50 percent into a pool to be 

shared by the chinook salmon permit holders in that region. The fish caught will count against the harvest limits 

for those chinook salmon permit holders. 

The on-ship observer/biologist19 will also collect scale and otolith20 samples that will be cataloged and shipped 

to a lab for analysis to determine the stream of origin for each particular fish. This genetic sampling of salmon 

bycatch is needed to tie ecosystem/food-chain impacts to trawling practices and ocean environmental conditions 

that may be impacting the chinook runs. 

Prohibition of benthic and low demersal trawling will be the most controversial at this stage as there is not 

conclusive evidence that it impacts the salmon runs. Prohibition would be done on the grounds of impact to the 

overall sea floor ecosystem. Pelagic trawling methods should be allowed and promoted to target fishing several 

feet above the seafloor, not the 2-4 inches that are currently achieved with roller bars that still cause significant 

damage. 

Cost to implement these changes to trawling methods would be low and primarily related to gear/method 

                                                        
19 Who is already onboard to act as an independent monitor to ensure that procedures and regulations are being met. 
20 Also known as an ear bone. 
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changes to raise trawling nets well off the sea floor. Resistance to this suite of proposals is expected to be high 

in that trawlers have already made numerous concessions and the state several has instituted closures since 2000. 

The likelihood of a meaningful benefit would be high for bycatch, but unknown for ecological impacts of salmon 

runs due to a lack of scientific data. 

Fund the Science consists of: 

 Renewing the 2013 funding for Chinook Salmon Research Initiative. 

 Developing projects to learn root causes of juvenile mortality at sea. 

 Better cataloging of specific run/stock range through scale analysis and otolithics. Biologists would be 

on board trawlers to sample Chinook bycatch prior to sale. 

 Developing low-mortality, effective methods to mark/tag wild smolt similar to hatchery smolt in order 

to facilitate monitoring at sea. 

The original intent to fund the Chinook Salmon Research Initiative21 within ADF&G at $30 million was cut in 

half at the time of appropriation. The full amount should be funded and continuing appropriations should be made 

each year to continue the work. Better cataloging of specific run/stock range through scale analysis, otolithics22 

and single nucleotide polymorphisms23 will allow state and federal biologists to understand the true extend of 

salmon migration while out at sea. This is a key piece of data needed to begin testing variables at sea – both 

environmental and extractive – to determine causality in the variation of salmon runs of all species. Developing 

low-mortality methods to capture/mark/tag wild smolt similar to hatchery smolt will further facilitate monitoring 

at sea to identify fish age and survivability rates. Resuming past coded wire tag monitoring in state, US and 

research vessels plus foreign vessels in international waters will fill in the remaining gaps of which fish are making 

it to which final spawning streams. 

While genetic analysis has been done in the past, specific genetic stock identification of the chinook salmon 

catch in the Westward Region Alaska commercial and sport salmon fisheries has never been conducted. 

According to ADF&G “Future stock of origin assignments to harvests enable more precise estimates of abundance 

and productivity for individual Chinook salmon populations…” 

                                                        
21 Chinook Stock Assessment & Research Project, Alaska Department of Fish and Game. (n.d.). Retrieved December 15, 2016, from 

http://www.adfg.alaska.gov/index.cfm?adfg=chinookinitiative.main 
22 Matching strontium levels in the ear bone with known levels in spawning streams. 
23 SNP – a form of DNA testing. 
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The cost to implement the science initiatives is moderate as it will be difficult to renew additional work of 

Chinook Salmon Research Initiative with the current state budget crisis. Even federal funding through NOAA 

Fisheries could be difficult in the unknown federal environment of a changing administration. Resistance to these 

proposals is expected to be low so long as certain harvesters do not fear the science identifying them as an 

impactor. The likelihood of a benefit is high, as the scientific approach to collecting data is critical to identifying 

root causes that will ultimately drive the most effective solutions. 

IV.  CONCLUSIONS 

Prudent and effective solutions have been offered to augment the current run/harvest management policies 

which, at best, can prevent total collapse of the chinook run. Funding, cooperation and consensus across the 

fishing industry are necessary for success. Fortunately, systems and infrastructure are already in place to drive 

these solutions to success through ADF&G, the Board of Fisheries and the North Pacific Fishery Management 

Council. A united effort from these organizations will help convince the legislature that funding is essential to 

protect commercial fishing – one of the top industries in the state. 

 


