
Chum Salmon and Maintaining a Healthy Habitat in the Hotham Inlet Estuary 

Margy Norton, Ember Eck, Meryl Ferguson, Qaulluq Henry, Chris Foster 

The Kobuk Lakers 

Kotzebue Middle/High School 

P.O. Box 264 

Kotzebue, Alaska 

99752 

Coach: Lance Westing 

lwesting@nwarctic.org 

Primary Contact: Margy Norton 

the.smiling.runner@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 



Chum Salmon and Maintaining a Healthy Habitat in the Hotham Inlet Estuary 

Abstract 

        The chum salmon population of the Hotham Inlet estuary is an invaluable resource 

to people in the surrounding region. The chum are commercial and subsistence fished, 

as well as an important part of the Hotham Inlet ecosystem. 

The Alaska Department of Fish and Game has a management plan for the chum 

fishery of Kotzebue Sound. This plan maintains healthy salmon runs by gathering data 

and predicting next year’s run size. In view of the fact that the chum buyers of the 

Kotzebue commercial fishery determines the amount of fish being caught and the run 

size is usually well above the fishery harvest, this plan is successful and the chum 

population seems to be stable. 

The management plan we have designed will complement the Alaska 

Department of Fish and Game’s fisheries plan. This is done by focusing on the pristine 

habitat of the Hotham Inlet estuary. Our comparison estuary, Puget Sound, has had a 

declining population of chum salmon partially due to a poor estuarine habitat. This is 

why we have decided to focus on habitat in our plan. The plan will cover climate 

change, permafrost melt, pollution (suggestively water pollution), increased boat travel, 

effects of possible mining, invasive species, and suggest possible solutions to these 

problems. 

Research, like finding ways to clean an oil spill in an ice flow, will need to be 

conducted to implement our plan to its fullest extent. It will take money and time to 

manage the Hotham Inlet chum resource. 

 



Introduction 

In response to this year’s topic we have decided to focus on the Hotham Inlet 

estuary and it’s abundant resource of Oncorhynchus keta, otherwise commonly known 

as chum or dog salmon. We have also chosen to research Puget Sound and its chum to 

compare and contrast to Hotham and it’s chum. Hotham Inlet is located outside of 

Kotzebue, Alaska, (see map 1) which is just above the Arctic Circle in Northwest 

Alaska. Puget Sound is in western Washington (see map 2). 

Defining an Estuary and Its Resource 

Hotham Inlet, locally known as Kobuk Lake, is about 50 miles long and ranges 

from 20 to 5 miles wide. Three rivers bring freshwater into Hotham Inlet: the Kobuk, the 

Selawik, and the Noatak. Hotham Inlet begins to freeze in October and the ice is safe to 

travel on until early May. This estuary is heavily depended upon for things such as 

commercial and subsistence fishing, hunting and gathering, travel between villages, and 

barge shipments of goods like oil and food that many people of this region depend on. 

      The Hotham Inlet estuary is used for many purposes. In summer months the 

inlet and the Kobuk, Selawik, and Noatak rivers are used as boating passages. People 

fish commercially in summer months and ice fish in the winter. Nets are set from boats 

or shore to catch fish. People often use the inlet as means for travel in fall and winter 

months. Hotham Inlet plays a vital part in life in the Northwest Arctic. 

The Hotham Inlet estuary is paramount for chum salmon. Adult chum spawn in 

the Kobuk and Noatak rivers. Alevin mature in the gravel bedding of the streams they 

are native to. Chum spend time in the estuary, allowing them to transition from a 

freshwater fish to a saltwater fish (Alex Whiting, pers. comm.). 



The chum salmon stock of Hotham Inlet is extremely important to life in the 

Northwest Arctic region. Apart from being a source of food for birds, bears, marine 

mammals, and wolves, commercial fishing in the summer supplements many incomes 

of families. Chum are the most abundant species of salmon in Hotham Inlet and are the 

fish that many families catch, can, smoke, or freeze for food throughout the year. Both 

culturally and economically, chum are an important resource being utilized from the 

Hotham Inlet estuary. 

Development of the Chum Resource 

Chum have been harvested as a subsistence food source in the Hotham Inlet 

area for as long as indigenous people have lived there. All towns near the chum salmon 

habitat subsist on chum in one way or another. As more processed food became 

available, chum were harvested less as a main food source. A commercial chum fishery 

opened in 1962 and has harvested an average of nearly 200 000 fish annually since the 

fishery has opened (Jim Menard, pers. comm.). From 1981 to 1995 there was a small 

chum salmon hatchery called the Sikusuilaq Springs Hatchery, which supplemented the 

Noatak River subsistence and commercial fisheries. The hatchery closed down in 1996 

(http://www.sf.adfg.state.ak.us/FedAidpdfs/fms06-01.pdf). People also sport fish chum 

recreationally, though sparingly (Donald Ferguson, pers. comm.). 

The Fisheries Plan of the Alaska Department of Fish and Game 

There is an existing plan in place for the management of fisheries of chum 

salmon in the Northwest Arctic region. The Board of Fisheries is in charge of deciding 

on policies and what kind of management needs to be implemented, while the Alaska 

Department of Fish and Game (ADF&G) manages fisheries based on the board’s 



decisions (http://www.adfg.alaska.gov/index.cfm?adfg=fisheriesboard.main). The 

current fisheries plan for chum of the Northwest Arctic Region aims to maintain healthy 

salmon runs by way of escapement, provide enough fish to satisfy people who 

subsistence fish, and ensure a healthy salmon run next year 

(http://www.adfg.alaska.gov/FedAidpdfs/RIR.3A.2012.02.pdf). 

        The fisheries management plan works by comparing catch rates of the current 

season to catch rates of past years. Test fishing on the Kobuk and Noatak rivers, going 

out pre-season and fishing for chum to predict the run size, provides an index for that 

season’s run (http://www.adfg.alaska.gov/FedAidpdfs/RIR.3A.2012.02.pdf). If the index 

is below 600 fish, the commercial fishery may be restricted. Additionally, aerial surveys 

are taken to determine the amount of chum escaping the fishery and returning to the 

spawning grounds (http://www.adfg.alaska.gov/FedAidpdfs/RIR.3A.2012.02.pdf). 

Fishing hours are determined by the buyer but can be restricted by ADF&G if needed. 

The commercial fishery, by regulation, closes after August 31 

(http://www.adfg.alaska.gov/FedAidpdfs/RIR.3A.2012.02.pdf). 

Based on the number of chum caught from the Kotzebue commercial fishery in 

the past few years (table 1), the chum stock of Hotham Inlet seems to be maintaining a 

healthy population. This has lead us to believe that the fisheries management plan in 

place in the Kotzebue fishing district has been effective in maintaining healthy salmon 

runs. However, this plan does not cover factors like increased shipping traffic, pollution, 

climate change and its effects on habitat, invasive species, and what the response 

would be if any of those factors created problems for the chum stock. 



Our Plan (operates on the idea that if you build a fish a nice house it will call it 

home) 

Our team wants to design a plan that will complement the Department of Fish 

and Game’s plan to not only sustain healthy salmon runs, but to take active steps in 

preserving the habitat of chum in Hotham Inlet. This would cover factors like pollution, 

climate change and its effects, and increased shipping traffic through the arctic. Taking 

steps to preserve the Hotham Inlet chum habitat will not just benefit chum; other fish 

species like sheefish, as well as seals and other life that utilize Hotham Inlet will have a 

healthy home to prosper in. One of the reasons our plan focuses on habitat so largely is 

because habitat deterioration and loss is a contributing factor in the decline of chum 

stocks of Puget Sound 

(http://www.nwfsc.noaa.gov/publications/techmemos/tm28/salmon.htm). 

The chum habitat of the Northwest Arctic is pristine compared to the Puget 

Sound estuary, as it has lost much of its juvenile chum habitat over the last century or 

so (http://www.ecy.wa.gov/programs/sea/pugetsound/species/salmon.html). A potential 

danger to the habitat of chum is climate change and the rapidly melting permafrost. 

Climate change could be warming the waters of the Hotham Inlet chum habitat. 

Chum need a colder water environment to thrive and if the waters were to become 

warm enough chum might be unable to utilize the environment (Ernie Norton, pers. 

comm.). The only thing we can do about this currently is to deal with the effects of 

climate change as they come at us. 

Many tributaries to the main rivers in the arctic are set on beds of permafrost. If 

the permafrost melts, water that was previously draining into the river would be more 



likely to seep into the ground and flow under the surface (Lance Westing, pers. comm.). 

This would decrease the amount of freshwater flowing through the rivers and decrease 

river levels enough that chum would not be able to spawn. 

Melting permafrost puts silt and naturally occurring mercury into waters of the 

chum habitat. (http://www.alaskadispatch.com/article/source-increasing-mercury-levels-

arctic-bit-surprise). This mercury builds up in fish and makes the fish more unsafe to eat 

as more mercury accumulates. 

Melting permafrost also allows landfills to release toxic garbage into waterways. 

Several villages up the Noatak and Kobuk rivers have this looming problem, such as the 

villages of Kobuk, Noorvik, Noatak, and 

Kiana(http://dec.alaska.gov/eh/sw/ClassIIITable.html). Crowley Maritime is working with 

theYukon River Intertribal Watershed Council to remove larger objects such as cars and 

refrigerators from towns (http://www.alaskadispatch.com/article/thawing-alaska-

permafrost-prompts-landfill-concerns?page=0,0). This effort is limited because barges 

are not endless planes of  space and have only a few months of the year where they 

are able to travel to and from villages. Federal funding has also been granted to the 

Waste Erosion Assessment and Review project (WEAR), which aims to gather more 

information to better understand and combat the effects of toxic garbage being released 

in the waterways. The WEAR project will travel to and assess select sites from over 100 

landfills over the next two years and will release its final report in 2015 

(http://dec.alaska.gov/eh/sw/wear.html). The final report will include ideas for improving 

the design and management of landfills, cleaning up sites, measures that can be taken 



to curtail erosion, and more. It will be the responsibility of the communities to use the 

suggestions from the WEAR report (Rebecca Colvin, pers. comm.). 

The decline in the chum salmon population of Puget Sound was also heavily 

influenced by the presence of hydropower plants (National Marine Fisheries Service, 

1997). The plants sometimes prevent salmon from reaching spawning grounds. If 

salmon reach spawning grounds, built-up sediment created by dams destroys spawning 

grounds and makes it to where chum need to travel further upstream to spawn. This 

reduces the number of fertilized salmon eggs. With a reduction in the production of 

fertilized eggs, a decrease in the salmon population is expected. The eggs that manage 

to hatch must navigate through man-made reservoirs, which have low levels of oxygen, 

numerous predators, and lack a strong current that alevin depend on to journey 

downstream (Lance Westing, pers. comm.). The main rivers of Hotham Inlet are 

currently too slow to house any hydropower plants, however if future technology is 

introduced these effects should be considered in any planning and construction (Ernie 

Norton, pers. comm.). 

        Over the summer of 2012, 46 vessels traveled through the Northwest Passage, 

which is located between the North Atlantic and the North Pacific oceans. These ships 

were carrying an estimated total of 1.3 million tons of cargo. The shipment included 

petroleum products like diesel, gas condensate, jet fuel, and liquefied natural 

gas (http://www.alaskadispatch.com/article/46-vessels-sailed-northern-sea-route-year). 

With increased ship passage through any area comes an increased risk of an oil 

spill occurring, and the adverse effects of a spill being even greater if the ships are 

carrying petroleum products. There are a few ways to reduce the risk and minimize the 



impact of an oil spill. One would be to create guidelines for any vessels travelling 

through the Northwest Passage to ensure the vessels will be able to weather the 

conditions. Another option is to only let ships travel during optimum seasons and to be 

accompanied by a ship that could provide assistance in case of emergency. It would 

also be nice if, at any time a ship was passing through the Northwest Passage, an oil 

spill response unit was prepared to respond to any spill.   

Increased use of the Northwest Passage also raises a chance of bringing 

invasive species into the environment. Most aquatic invasive species stow away in a 

ship’s ballast, and when the ship arrives at its destination it releases the ballast, and 

frees any tag-along species into the new environment. To slow the spread of invasive 

species the crew of a vessel can clean and remove debris from all gear, boats, boat 

trailer, rudders and anything that comes in contact with water. All coolers, bilge pumps, 

and buckets should be drained regularly before leaving fishing areas. Gear should be 

kept completely dry between different bodies of water or decontaminated. Lastly, crews 

of ships and locals that spend time on and around the water must learn to recognize 

and report any invasive species to local land 

managers (http://www.adfg.alaska.gov/index.cfm?adfg=invasive.prevention). 

 A potential solution to ballast waste would be to sterilize the water with UV light to 

exterminate any invasive species before they can be introduced to a new environment 

(Lance Westing, pers. comm.). 

When a mine operates without failing, the adverse effects can be minimized. 

However, rarely does a mine work without fail. Wetlands can be affected, while 

indirectly, by mining. This effect could reduce the availability and access to thermally 



diverse habitats, which would create a decline in available food resources. Wetland loss 

may also upset the balance of surface water and groundwater, and potentially reduce 

the winter fish habitat, making the streams unsuitable for spawning and rearing. The 

indirect effects brought on by mining are immeasurable, however they would likely 

diminish fish production downstream of the mine site. 

To examine how mining can have an affect on different ecological resources, the 

Environmental Protection Agency (EPA) has developed a hypothetical mine scenario. It 

was designed to be as realistic as possible and is based on mining of the Pebble 

deposit because it has the most concentrated mineral resource in the Bristol Bay area. 

The EPA’s scenario reflects on the general effect of mineral deposits in the watershed. 

Research 

        There is a great amount of research that needs to be conducted for our chum 

salmon management plan to be most effective it can be. Water temperature 

measurements of the streams and estuaries of the chum habitat need to be taken 

throughout the summer and fall months, to observe any rise or fall of average 

temperatures and try to predict some of the effects of climate change. 

Research would need to be done about mercury levels in our fish on a yearly 

basis. Then it would be known to what extent mercury is affecting chum. A yearly 

assessment of permafrost melt in the area surrounding streams and rivers would help 

predict whether or not a enough level of fresh water is passing through spawning rivers. 

Surveys about subsistence harvesting of chum, which were conducted until 2004, would 

give us an idea of how the subsistence use of chum changes over the years and if 

chum are being depended on more or less.   



It is also important to research any potential plans to introduce hydropower or 

mining in our area. If there are plans in place the effects of mining or hydropower will be 

mitigated. Shipping regulations on the Northwest Passage, if there is an effective way to 

clean an oil spill in an ice flow, and if there are any programs teaching shipping 

companies about invasive species would make it easier to keep the Northwest Passage 

and areas around the passage healthy. The WEAR project is doing research on toxic 

garbage being released on the waterways and ways to remove toxic garbage from 

towns being affected. Indices from test fisheries are being gathered by ADF&G are 

already being conducted and are a fair indicator of predicting the health of a chum 

salmon run. 

Costs of Implementation 

        Unfortunately, our team has not had enough time to estimate the costs of many of 

the elements in our management plan. Some elements, such as test fisheries providing 

indices, are already being conducted and paid for by agencies like ADF&G. Some 

research, like the WEAR Project, will provide suggested plans for free but will require 

the affected towns and areas to bear the costs and implementations of any plans. 

Implementing our plan will not just cost dollars and cents. The one certainty that our 

team has is that to implement our plan time must be devoted to putting the plan in place 

and maintaining the plan. Time given by volunteers, community members, fishermen, 

and workers of any organization affecting the Hotham Inlet estuary. 



Map 1 (Hotham Inlet and Surrounding Rivers)

 

Map 2 (Puget Sound in Western Washington) 

 

 

 

 



Table 1 (commercial chum harvest) 

year 2006 2007 2008 2009 2010 2011 2012 

total chum 

catch (in 

fish) 

137 961 147 087 190 550 187 562 270 343 264 225 227 965 
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