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Abstract

! The most concentrated population of sheefish in North America is found in 
Alaska. More specifically, in the Kobuk and Selawik River drainages in the northwestern 
region. 

! Residents of rural Alaska have depended on sheefish as a staple source of food 
for thousands of years. Today, sheefish are harvested for the use of subsistence, sport, 
and commercial fishing. In order to continue with this way of life their ecosystem must 
be maintained. 

! A plan has been designed with three basic principles to help maintain the 
sheefish population. Sheefish, the target species, population is monitored. Other 
speciesʼ populations affected by sheefish in the ecosystem are monitored. Condition of 
habitat is assessed. 

! Overall, there is little that can be done to ensure a healthy ecosystem. What can 
be done is simple. Fishing can be monitored and limited, and in the least-harmful way 
possible. Pollution can be reduced to a minimum. People can be taught the importance 
of preserving sheefish and the ecosystem. 
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Introduction 

! Sheefish, scientific name stenodus leuchicthys, are found in river drainages of 

Alaska, Canada, and in the Caspian Sea. The largest North American population of 

sheefish is found in the northwest region of Alaska. Because the population is so 

important to local communities, we would like to implement an ecosystem-based 

management plan. With an ecosystem-based management plan we can better sustain 

the sheefish population, their ecosystem, and still allow humans to gather sheefish in 

reasonable numbers each year.

Characteristics of Stenodus Leucichthys

! The Kobuk and Selawik River drainages are home to the largest population of 

sheefish in Alaska. Sheefish are anphibrous--the adults live in brackish water for the 

winter, and in the summer migrate to freshwater. (Fish Alaska Magazine, 2003; Jones, 

2006) 
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! Sheefish are known for their 'bucket mouths,' which they use to suck down and 

swallow their prey. They can open their mouths almost as wide as their own body. 

Sheefish weigh 2-5 kilograms in Hotham Inlet (called Kobuk Lake locally). During 

spawning time in the upper Kobuk and Selawik Rivers, they average 7-11 kilograms. 

The average life span of a sheefish is 20-30 years. They can grow up to a meter long. 

Female sheefish are larger than males, as they carry eggs. Sheefish scales are silver, 

but they also have dark blue and greenish gray scales. They have white bellies. (Alaska 

Department of Fish and Game, 2011; Fish Alaska Magazine, 2003)

! Sheefish are carnivores--they eat small adult and juvenile fish. During the winter 

they live in Hotham Inlet and Selawik Lake, feeding on herring and ciscoes. (ADF&G, 

2011; Jones, 2006; Fish Alaska Magazine 2003)

! When the winter ice melts and breaks up, adult sheefish begin their journey 

upriver. They migrate from the brackish lakes to the deltas of the Selawik and Kobuk 

Rivers to feed on juvenile fish that have been swept downriver in the flood of breakup. 

(ADF&G, 2011)

! As the season changes to summer, sheefish migrate again. Some spend the 

summer in brackish lakes. Others stay in the deltas of the Kobuk and Selawik Rivers. A 

large portion of sheefish continue upstream to spawn. (ADF&G, 2011)

! Like most other fish, sheefish spawn multiple times in their life. Most males spawn 

every year. Females spawn every two to three years. Sheefish that spawn take up to 

two months to reach their spawning grounds in the upper Kobuk and Selawik Rivers. On 

the Kobuk, this entails a trip of more than 480 kilometers; sheefish that spawn in the 

Selawik River travel more than 400 kilometers. Sheefish continue to eat as they swim 
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upriver, but their appetite lessens as spawning time nears. Sheefish like to spawn in 

cold, shallow water with gravel underneath. Sheefish don't deposit their eggs in nests. 

They simply eject eggs and semen into the water, where the eggs sink to the bottom to 

germinate.  Female sheefish normally carry between 100 000 and 400 000 eggs. 

Sheefish spawn in late September and early October. Soon after spawning, they 

migrate downriver to brackish lakes to feed for the winter. (ADF&G, 2011; Jones, 2006; 

Fish Alaska Magazine, 2003)

! The fertilized sheefish eggs hatch in spring before ice breaks up. In the insuing 

torrent, fry are quickly carried downstream. The young fish end up in eddies, lakes off of 

the rivers, and in the estuaries at the mouths of the Kobuk and Selawik Rivers. These 

places are ideal for young fish to feed, mature, and hide from predators. At first the fry 

eat plankton and insects. When the fry are about two years old they begin to eat other 

small fish. Male sheefish mature between 6-9 years and females mature at 7-12 years. 

They begin to spawn when fully mature. Sheefish in the Northwest Arctic grow at a 

slower rate and live longer than populations farther south. (Jones, 2006; ADF&G, 2011)

! Because of their unique characteristics, sheefish have been and continue to be an 

essential staple to the Inupiaq Eskimo diet.

Subsistence, Commercial, and Sport Fisheries
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! Three types of fisheries exist in the Northwest Arctic Region: subsistence, sport, 

and commercial. Management of the commercial fishery and sport fishermen is quite 

strict while subsistence has been given a longer leash. (Jim Magdanz, pers. comm.)

! Sheefish have been used by the Inupiaq Eskimoes for thousands of years to feed 

themselves and their dog teams. Before Western influence had incorporated with 

Inupiaq culture, sheefish were crucial to survival in late winter. During the late winter 

months of February, March, and April, food stores began to run low. (Seth Kantner, pers. 

comm.) People would jig on the ice for days trying to find where sheefish were. (Seth 

Kantner, pers. comm.) When someone was able to find a hotspot they caught as many 

as they could. (Seth Kantner, pers. comm.) Runners were also sent in different 

directions to chop holes in the ice to find which direction the sheefish were traveling. 

(Seth Kantner, pers. comm.) With this method huge amounts of sheefish were caught to 

feed the community and dogs. 

! As modern food has become more available, dependence on sheefish has 

declined significantly. Today, many people catch sheefish to feed their dogs, 

occasionally themselves, and to continue traditions. Subsistence fishing waters, the 

amount, and age of sheefish have not been limited by the Alaska Department of Fish 

and Game. (Jim Magdanz, pers. comm.)

! Sport fishing has become increasingly popular in recent years. As the demand for 

sport fishing areas grows, the Kobuk and Selawik Rivers have seen increased sport 

fishing. Lodges along the Kobuk River boast opportunities to catch sheefish weighing 

more than twenty pounds. (Fish Alaska Magazine, 2003; Seth Kantner, pers. comm.)
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! The commercial sheefish fishery in Kotzebue, Alaska has been in use since 1967. 

(Jim Magdanz, pers. comm.) However, the number of fishermen has declined drastically 

since the institution of the fishery. In the fishery's early years more than a dozen 

fisherman fished each season. (Jim Magdanz, pers. comm.) In the 1990s and into the 

early 2000s, two or less fishermen per year sold sheefish. The fishery operates during 

the winter months using gillnets when sheefish have returned to the Kotzebue area from 

their spawning grounds upriver. In the history of this fishery, fishermen have sold 

sheefish to people living in the region, as well as to fish processors in Anchorage. 

(Frank Greene, pers. comm.) In 1978, the Alaska Department of Fish and Game 

discovered that sheefish populations were very low. (Jim Magdanz, pers. comm.) 

Sheefish were being overfished by both commercial and subsistence fishermen. (Jim 

Magdanz, pers. comm.) The Department of Fish and Game decided to impose a 25,000 

pound limit per season on sheefish caught by commercial fishermen. (Jim Magdanz, 

pers. comm.;Frank Greene, pers. comm.) This limit has been in place ever since. (Jim 

Magdanz, pers. comm.; Magdanz, et. al, 2007)

Ecosystem-Based Management Plans

! Ecosystem-based management is defined differently for every plan and every 

person. It is management that takes into account an entire ecosystem. There are three 

basic principles taken into consideration when designing a plan. The first is monitoring 

target species being fished and the amount being fished. Other species closely affected 
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are monitored. Condition of habitat is also taken into account. (Government of Canada, 

2009)

! There are other variables ecosystem-based management takes into account. 

Abiotic factors such as climate and pollution levels, and biotic factors like cyanobacterial 

blooms are observed. How humans interact with species, such as subsistence fishing, 

is also observed. (Government of Canada, 2009)

! The goals for our ecosystem-based management plan are simple. We want to 

sustain the sheefish population for the future of subsistence and commercial fisheries 

and preserve their ecosystem.

! Our plan would monitor population of species such as herring, cisco, grayling, and 

burbot along with sheefish. Herring, cisco, grayling, and burbot populations would be 

monitored because those fish species are prey, predators, and competitors of sheefish. 

A rough estimate of healthy population size would also be taken from annual monitoring 

to give us a goal population size to maintain.

! Water testing in the Kobuk and Selawik Rivers as well as in Hotham Inlet and 

Selawik Lake would begin as soon as possible to gather baseline information and 

continue to monitor levels of pollutants, and other abiotic variables.

! We would monitor air and water temperatures, and when and how long the water 

of the sheefish ecosystem is frozen over. Such variables could then be compared with 

previous data and would be essential when predicting what temperatures sheefish can 

thrive in. 

! Observation of plant growth for abnormal or invasive vegetation will also help 

predict possible changes in habitat. (Brendan Scanlon, pers. comm.) A new growth of 
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warm- or cold-climate plants would be an indicator of climate change of the area. A 

change in temperature may cause species to be unable to survive in the area.

! Finally, we would raise awareness of the significance of the sheefish ecosystem. 

Future mining interests, land developers, and communities would be educated on the 

delicacy of the ecosystem and the importance of maintaining it for future use. 

Changes in Abiotic Factors and How to Manage Them 

! Sheefish of Northwestern Alaska spawn in only two locations: the Kobuk and 

Selawik Rivers.  During summer months, the Selawik River is continually filled with mud 

and silt from a large landslide that began several years ago. The thaw slump is about 40 

kilometers upstream from sheefish spawning ground and its effects concern scientists 

and residents in the area. (Georgette, 2008; USF&WS, 2011)

 ! Observation of the Selawik thaw slump was first documented in 2004. By July of 

2009 about 5.8 million cubic meters of dirt, gravel, and other debris had been eroded 

from the slump.  Studies also show that the freezing of the Selawik River slows the flow 

of sediment released into the water. Seven years later, this mudslide, caused by melting 

permafrost, continues to grow. With increased temperatures in the arctic, slumps like 

these are not uncommon. However, the large size of this one is very unusual. 

(USF&WS, 2011)

! It is assumed that the Selawik thaw slump will continue depositing silt and 

sediment in the future. This is based on similar slumps in the upper Yukon River 
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drainage that have been releasing sediment into the the river for over 40 years. 

(USF&WS) 

 ! For years it has been known that increased sedimentation has harmful effects on 

the spawning habitat of sheefish. Sediment from the Selawik thaw slump could spread 

through permeable gravel and limit water flow. It might then fill in cracks and crevices on 

the river bottom and cover eggs that have settled. This coverage would reduce water 

flow between gravel on the river bed, reducing the levels of oxygen available and 

survival of sheefish eggs. If there is a reduction in the production of fertilized eggs, a 

decrease in the sheefish population would be expected. (USF&WS)   

! The Selawik River may be affected in multiple ways by the thaw slump. However, 

managing this slump is not a top priority. Because it is a naturally-occurring event, the 

Selawik Wildlife Refuge is not required to protect the water of the sheefish from the 

runoff of silt and debris.  (Jim Magdanz, pers. comm.) Building a wall to hold back 

sediment, or a channel to redirect the flow of debris, would be inconvenient because 

people regularly travel by boat on the Selawik River. (USF&WS, 2011)

! There arenʼt any organized records of pollution of the Selawik and Kobuk Rivers. 

In our management plan we would require community members and mining companies 

to take responsibility for their wastes. We also wish to obtain data on pollution and 

waste in the Selawik and Kobuk rivers in order to help protect the habitats. (USF&WS, 

2011)

! Alaska has already experienced rising air temperatures, altered precipitation 

patterns, and decreasing sea-ice and permafrost area. Warming temperatures in Alaska 

are causing the water to freeze at a later date. Changing temperatures pose a threat to 

! Ember Eck, Margy Norton, China Kantner, Solomon Shindler, Paulianne Schaeffer ! 10



the sheefish population. For example, sheefish cannot withstand living in water 

temperatures below -2 °Celsius. These factors are important but cannot be managed. 

(USF&WS, 2009)

Biological Indicators Used to Monitor Ecosystem Health

! There are not many indicators that can be used to monitor ecosystem health. 

Populations of species in the ecosystem would be monitored. These population 

statistics would be compared with previous yearsʼ populations for changes. Changes in 

population can be used to help predict patterns in population. Additionally, the 

population statistics can be used to find when the condition of habitat may be declining. 

(Izaak Walton League of America, 2011)

Managing Human Activities for Sheefish Health

! The ecosystem-based sheefish fishery management plan that we hope to instate, 

requires us to manage human activities. 

! In Kotzebue, many people waste large quantities of sheefish during the winter. 

After jigging, many people simply leave sheefish on the ice to freeze and later, rot. The 

Alaska Department of Fish and Game has put regulations in place warning against 
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wasteful behavior of subsistence resources. However, they have very little effect. We 

aim to educate the communities of the region on how to use sheefish resources wisely.

! The effects of overfishing, anywhere in the Northwest Arctic Region, would be 

devastating to the sheefish population. In the event of overfishing by subsistence, sport, 

and/or commercial fishermen, a limit would be placed on fishing for sheefish until the 

population grew to a substantial size. 

! Villages along the Kobuk and Selawik Rivers often dump wastes, including 

sewage and garbage, into the river. These wastes may pollute sheefish spawning 

grounds and cause damage to sheefish eggs and young. A possible method to 

encourage curbing the pollution of the two rivers is to simply educate the village 

populace on proper disposal of trash. 

! Management of the sheefish population requires input from local people. 

Establishing a Sheefish Working Group would be important to the management of 

sheefish. The group would be made up of volunteers from the villages. In this think-tank, 

residents of the Northwest Arctic Region could put forth ideas to protect the sheefish 

population while also increasing the awareness of the value of this extremely important 

species. 

! The mining exploration company, NovaGold, owns a 90 600 acre plot of land in the 

Upper Kobuk River Valley. The recent exploration by NovaGold showed large zinc, 

copper, gold, and silver deposits in the tract of land. As NovaGold is simply a mining 

exploration company, they plan to sell all or a portion of the land to a producing mining 

company. Whichever mining company came to own the mineral rich Upper Kobuk would 

be required to dispose of all chemicals used in the mine in a way that would not affect 
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the ecosystem. Any runoff of harmful chemicals disposed of by the mining company 

could negatively affect the spawning grounds of sheefish. If sheefish were no longer 

able to spawn in these areas, or if their young were disabled, this would have a huge 

impact on people living along the Kobuk River, and in Kotzebue who depend on 

sheefish, to a certain extent, for food year-round. (NovaGold Resources Inc., 2011)

! Sport fishermen who wish to experience the larger-than-usual sheefish would be 

encouraged to use barbless hooks out of respect. Companies touring sport fishermen 

would be required to instill in these fishermen the importance of the sheefish population 

to the local people. These companies would also be encouraged to supply sport 

fishermen with barbless hooks and limit the number of sheefish caught and taken from 

the river each day. 

Research Priorities

! Scientists have studied basic characteristics of sheefish and are able to manage 

the species for a sustainable harvest each year. However, this plan only gives regard to 

use by humans--not to the overall health of the ecosystem. Our ecosystem-based 

management plan requires us to ask and attempt to answer more questions about 

sheefish. 

! Currently, very little is known about the nature of sheefish.  For example, it is still 

unknown if sheefish spawn exclusively in the river where they are born. A study is 

underway to discover how sheefish determine where to spawn each year.
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! With an ecosystem-based management plan in place, we would need to determine 

the approximate population of sheefish by using sonar, weirs, and other methods. With 

a concrete number in mind, we would be able to make well-informed decisions on the 

number of sheefish allowed to be caught by subsistence and commercial fishermen. 

! We also don't have baseline data regarding pollution, mineral, and heavy metal 

levels in sheefish habitat. Our ecosystem-based management plan would require us to 

monitor these variables to make decisions on how to manage the sheefish population 

for human use. It would also require us to limit pollution and the dumping of wastes into 

sheefish habitat. 

! The effects of climate change are felt especially in the arctic. Already, the 

Kotzebue area watersheds freeze at later dates than just fifty years ago. (Ernie Norton, 

pers. comm.) To effectively manage the sheefish population we should conduct studies 

to determine a sheefish's optimum range of climatic conditions. A change in temperature 

could also affect sheefish migration patterns. Temperature change has already lead to a 

gargantuan permafrost thaw slump on the Selawik River. The Selawik thaw slump 

deposits sediments into the river. We should conduct a study to discover the effects of 

increased sedimentation on spawning habits. 

Costs of Implementation

!  Our ecosystem-based management plan would not be completely cost-free. The 

equipment used to monitor fish populations, climate, and habitat are expensive to 
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obtain. Even more so than money, time will need to be invested for our plan to work: 

time spent learning from elders, corporations, fishermen, and the fish themselves; time 

teaching people who are willing to learn; time well spent. 
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