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Sockeye Salmon in the Kasilof River Estuary 

 

Abstract 

The Kasilof River Estuary and the Columbian River Estuary share a common feature, the 

sockeye salmon. Sockeye salmon play a huge role in the Alaskan economy. We have 

identified that with the increased amount of improper public recreational activities the 

sand dunes within the estuary area have been suspect to far more erosion allowing for 

tidal waters to flood parts of the estuary destroying habitat. 
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Estuary Description 

The Kasilof River Estuary, a wide channel near the sea with a mixture of salt and 

fresh water, is situated in a publicly accessible location just upstream of the Sterling 

Highway Bridge on the Kenai Peninsula. The river is 12 miles south of the Kenai River, 

and just over a 3-hour drive south from Anchorage (ADFG, 2012). The rivers natural 

surroundings consist of salt marsh with sedges, and a flood pain of salt water. Sedge 

comes from the genus Carex. The fauna dominating the lowland forest are the white 

spruce, black cottonwood and paper birch (ADFG, 2012). 

The temperature during the winter ranges from 140F(-100C) to 270F(2.770C). The 

summer has a temperature range from 450F(7.20C) to 600F(15.50C) (Alaska, 2010). 

The Kasilof area is not densely populated, approximately 550 people reside here. 

For entertainment people tend to enjoy fishing charters, and camping at local RV parks. 

Fishing is one of the main attractions when visiting Kasilof. The most common species 

you will see in the river is the sockeye salmon (Alaska, 2010). 

The sockeye salmon or Oncorhynchus nerka, are omnivores. They usually run 

from June 26th to August 7th. Sockeyes live up to three to five years, and usually grow to 

be 33 inches (Game, 2012). The average weight of the salmon is between five and fifteen 

pounds. They, like other salmon were born in the fresh water streams and rivers of 

Alaska. They stay in the fresh water for about three years, longer than a usual salmon 

species. Once the three years are up, they swim out to the ocean, and continue to grow for 

up to four years. In the ocean sockeyes feed on small planktonic organisms and a variety 

of terrestrial and aquatic insects (Geographic, 2012)(Figure 2 and 10). 
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When the salmon consume the krill it results in an orange pigmentation of their 

skin. The largest population for the sockeye salmon, in Alaska, is in the Kvichak, 

Naknek, Ugashik, Egegik, and Nushagak Rivers that flow into Bristol Bay, plus the 

Fraser River system in Canada. In very good years, these rivers can hold up to tens of 

millions of Sockeye Salmon (Game, 2012). Sockeyes are the third most prominent 

(population) species in the Pacific Ocean, and the keystone in the North American 

commercial fishing industries. The salmons’ predators are marine mammals, bears, and 

the commercial fisherman. Between the years of 1984 and 2003 nearly 24 million 

sockeye salmon were caught. The largest run of the salmon in Alaska was the summer of 

2008. About 4.15 million sockeye were caught during this time period (Game, 

2012)(Figure 3 and 6). 

The problem with our estuary, the Kasilof River, is that people are driving across 

the sand dunes on the bank. Driving over the dunes in ATV’s, cars, or other motor 

vehicles, causes erosion (Figure 8). Dunes hold the mouth of the river together, and 

prevent the flow of salt water into lowland areas. Some of these lowland areas, in Kasilof, 

are home to towns. When the salt water flows into the towns, they can cause crop failure, 

kill the freshwater fish, and reduce the population if the crops are gone to long, but that is 

the worst-case scenario (ADFG, 2012). 

On February 25, 2010, 16 organizations sent Governor Sean Parnell a letter 

regarding problems created by personal-use fisheries. Among these problems was the 

habitat destruction on the Kasilof River dunes. In response, Governor Sean Parnell 

directed the Department of Natural Resources to address the growing problem 

(Environment, 2012). The Department suggested using a fence to block off the dunes, but 
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our group has come up with a different idea. We suggest to plant beach grass. This beach 

grass provides a shelter for organisms living in the sand dunes, but it also strengthens the 

dunes (keeping it together).  We can also protect our sand dunes by applying a large fee 

for those who drive, or apply harm to the dunes in any way. (Environment, 2012) 

Ecology 

Many different species of the salmon inhabit the Kasilof River. These include 

Chinook, Coho, Sockeye, Chum, and the Pink.  These salmon, dead or alive, influence 

survival or reproduction of other species. Decaying sockeye salmon can provide enough 

nutrients to help the small trout and other smaller fish survive the winter. There are also 

two species of trout that inhabit this river; the Dolly Varden and the rainbow trout. These 

fish feed primarily on bugs and other insects. (ADFG, 2012) 

Distribution 

The sockeye salmon are widely distributed throughout all of the United States, 

and also in some foreign countries. They can be found on the Pacific coast near Bristol 

Bay, in fresh water streams, lakes, and estuaries. Sockeye salmon are widely spread 

across the Aleutian chain, and surrounded by the Gulf of Alaska. The majority of the 

salmon population lives in Alaska (ADFG, 2012)(Figure 6). 

History 

Sockeye salmon have been harvested at the Kasilof Estuary for decades. The 

earliest record of fishing was in the 1890’s by the indigenous people of the peninsula. 
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The Dena’ina Athabascans would set up summer fish camps along the river.   When the 

Russians lived in Alaska, they too used the Kasilof for subsistence fishing as well as 

recreation. The river is currently a popular sport fishing destination, as well as a supplier 

of sockeye salmon for up to 30,000 households across Alaska. 

The original name for the Kasilof was “Ggasilatnu” in the native language of 

Dena’ina; also referred to as the Taniana Native Alaskans. When the Russians controlled 

South-Central Alaska between 1741-1867, they re-named the river “река Касилова”, or 

Reka Kasilo. (Taniana Native Americans of the Subarctic, 2012). This was Anglicized to 

the Kasilof River in order to suit the English tongue when the United States Government 

purchased Alaska in 1867.  

This river is approximately twenty miles long (32.2 kilometers) and runs from 

Tustemena Lake, on the Kenai Peninsula, to Cook Inlet. The mouth of the river is located 

120 highway miles (193 kilometers) south of Anchorage. This river features several 

sections considered “Class Two” whitewater rapids. Silt and glacial runoff prevent any 

clarity into the water, giving it a dark, milky grey color. Year-round, this river is cold and 

swift, making it hazardous to fisherman and wildlife alike.  

Fishing in the Kasilof River and Estuary has changed over the years. The Native 

Alaskans would use fish traps constructed of birch and willow to fish the upper part of 

the river. Another common strategy was using spears constructed of the antlers of moose 

or caribou. The Russians brought in their own method of fishing with flies, and 

introduced it to the natives. In the early 1900’s a cannery along the river opened, 
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harvesting great numbers of fish. In the present day, people fish for the sockeye in two 

separate ways that have both proved to be equally efficient.  

Set netting is a process in which a large strand of gill net is held up, across a 

distance of water by buoys. The set nets can be up to one and a half nautical miles 

offshore, and must be 600 feet apart from other nets. The nets must be kept untangled. 

Tangled set nets will end up ruined and the fish will be lost.  

 Dip netting is the most common method of fishing for sockeyes at the mouth of 

the Kasilof River. Fishermen will stand up to chest deep in the frigid waters gripping a 

“dip net” in their arms. Regulations on the dip-netting process have been strictly enforced 

throughout the Peninsula, but primarily on the Kasilof. The net must have a diameter of 

no wider than five feet across. The bag, or netting, must be no smaller than two and a half 

feet deep. A permit is always required and fishing without one can result in a large fine. 

Only legal Alaskan residents are allowed to utilize the personal use fisheries. Any 

Alaskan resident over the age of sixteen must have a fishing license to fish. (ADFG, 

2012) 

 Sockeye salmon have made a huge impact on the economy of Alaska. Although 

much of the harvested salmon is kept in Alaska for local consumption, a fair amount is 

exported to the contiguous United States. Alaska’s sockeye and Chinook salmon are one 

of the major exports, behind only petroleum. The two species, along with cod and 

pollock, contribute to make 20 percent of Alaska’s exports per calendar year. This 

seafood has helped to boost the economy of “The Last Frontier” and has improved the 

gross income.  
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 Culturally, the sockeye or “red” salmon have been very important. The Native 

Alaskans prominent on the Kenai Peninsula had many stories and folktales relating to the 

fish. They believed each fish caught had a spirit, and must be treated properly. If the 

bones of the sockeye were not discarded properly, or fed to the dogs, the Deni’ana 

Natives thought the spirit of the fish would be angry (Taniana Native Americans of the 

Subarctic, 2012).  An angry spirit meant bad luck for the tribe and cursed all who came in 

contact with them.  

The sockeye salmon have also made a big impact on Alaska’s rivers, specifically 

on the Kasilof River and Estuary. For many years people have depended on this sleek fish 

for food and energy. Historically, it is mentioned in numbers of documents and tales from 

the Deni’ana Natives. In order for this precious resource to be preserved for many 

decades to come, some changes need to take place in the habitat and treatment of the 

Kasilof River.  

Management Plan 

  Our management plan calls for a multitude of things. These include better 

management for the dunes and grasses, more restrictions on the commercial fishing by 

the mouth and bay, and increased hatchery smolt introduction.  

The dunes offer shelter and nutrients to the estuary as well as offer protection 

from the winds and keep the sand down. The high amount of traffic from May to June has 

destroyed the dunes close to the river. In the past years they have put up a rail to prevent 

further erosion of the banks from motorized recreation, but have made no move to restore 

the destruction from before. There have been many ideas on ways to manage the traffic 

that occurs between those months but the ADFG has put none into effect. Our plan 
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proposes that expanding the guardrail so that erosion resistant dunes can be transplanted 

into the vacated spot so they grow back to better ward off erosion. 

The commercial fishing around the Kasilof River is an important stable resource 

in the lives of many set netters around the Soldotna area. They need the fish for either 

income or sustenance and these months are crucial for them. In the past year there have 

been restrictions due to the dangerously low runs of Kings and smaller runs of Reds. Our 

plan proposes that they lower the limit to allow more escapements and help boost the 

runs of the future. 

 In the past years the ADFG has lowered the amount of salmon smolt that they 

introduce each year and it has killed most of the early run because of the commercial 

fishing. They have gone from healthy runs to dangerously low. Our plan proposes that 

they significantly raise the amount of smolt they introduce each year because this should 

allow for future runs to reach healthy levels once more. Once at that point as long as we 

continue to preserve the estuary and the valuable resource of Alaskan salmon. The 

responsibility of the bill would fall upon the Department of Natural Resources (DNR), 

Division of Mining, Land and Water (DMLW) South-central Regional Land Office 

(SCRO). 

Water Quality Issues 

In regards to the management of the Kasilof and Columbia River Estuary, there 

has to be a way to monitor and research both sites to gain a better understanding and 

develop regulations that will further safe guard the continuing water quality and 

surrounding vegetation. To start these obviously costly projects groups or organizations 

will have to be selected to carry out the monitoring and research. Organizations such as  
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Lower Columbian River Estuary Partnership (LCREP) or Environmental Protection 

Agency (EPA) would be prime candidates for this position.  

At both rivers, water quality is an obvious issue for research. Problems include 

PH, Salinity, toxicity, and pollutants both industrial and natural. PH, the measure of 

acidity in a substance, is a vital condition within the waters that determines how 

congenial the body of water is to life from salmon down to macro invertebrates. This 

ultimately proves to be a major factor in salmon populations. Salinity, the measurement 

of parts per thousand of salt particles, exists in all bodies of water that immediately 

affects all of the fish within the estuaries and rivers. The amount of salinity present can 

be fatal to fresh water fish that are sensitive to high concentrations of salt. Finally, 

toxicity impacts rivers by killing off local wildlife in and out of the water. Some reports 

have discovered that in parts of the Lower Columbia River, a small portion of the fish in 

these conditions become unsafe to eat due to their exposure to contaminated water or 

food sources. However, it is important to note that man-made pollution, like waste water 

run-off and increased erosion from careless recreational activities, has had negative 

effects on erosion resistant plants that grow around both estuaries.  

Compare and Contrast 

We will look at two estuaries, the Kasilof River Estuary and the Columbia River 

Estuary to compare and contrast their current status and what maintenance has been done, 

and needs to be performed on them. Furthermore, we shall explore each river’s inherent 

problems, overall quality, and potential remedies to alleviate the worst of their issues. 

The Kasilof River Estuary is located next to the Kenai River off of the Kenai Peninsula 
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while the Columbian River Estuary is between Vancouver, Washington and Portland, 

Oregon  

Columbia River (Figure 4). 

To start, the Columbia River Estuary is a refuge for an assortment of wildlife and 

aquatic development and protection policies. However, it does have its share of problems 

and solutions that have succeeded and at other times, failed. An estuary is an isolated 

portion of the ocean, which is diluted by freshwater drainage from land, and in particular 

this one is located between Portland and Vancouver. In parts of the Lower Columbian 

River Estuary there are ongoing projects of habitat restoration that have yielded success. 

Since 1999 LCREP has supported over 20 projects that have resulted in the protection of 

1,200 acres and a further 850 acres that have been restored (Fish and Game  2012). To 

further their restoration goals LCREP developed a system of indicators to determine the 

health of the Columbian River Estuary; first, the habitat, loss, opportunity, protection, 

conservation, restoration, and net change. Second, the biotic integrity of the region in 

question is given the native species assessment. Third, the water quality is reviewed to 

look for toxic contaminants, convention pollutants, temperature, and dissolved oxygen. 

Fourth, the stewardship of the particular section in question is looked upon such as 

children’s educational fields, volunteer monitoring, and restoration programs. Lastly, the 

overall appreciation of the estuary is considered, like park visitors, recreational permits, 

and membership in environmental non-governmental organizations.  

Kasilof River (Figure 11) 

Unlike the Columbia River Estuary the Kasilof River Estuary hasn’t undergone as 

much focused restoration efforts. The river has started to implement more regulations and 
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restrictions on public access areas and fishing spots to help preserve and restore local 

vegetation. This vegetation includes grasses and shrubs that filter out sand and pollutants 

while helping to ward off erosion. This divergence in regulations and efforts have 

resulted in the Columbian River’s sockeye salmon run being 481,267 compared to the 

Kasilof’s current run which is %6 less than its usual average, but still coming in at 

901,000 Sockeye Salmon far exceeding the Columbian River’s run( Bush. G 1999). 

Another management project that has been implemented at both sites regards the 

pollution and disposal of waste along or at the river or in other sensitive areas. At the 

Columbian Estuary their clean water act has been put into effect since 1999 and has been 

at working targeting PCBs (polychlorinated biphenyls), PAHs (polynuclear aromatic 

hydrocarbons), pesticides, waste water runoff, and arsenic found within its waters. The 

level of toxicity found thus far has posed problems for sport and commercial fishermen 

that some the salmon being harvested are found to contain many of the previously 

mentioned pollutants, causing health concerns for those consuming them. However, 

conventional pollutants like temperature, turbidity, dissolved oxygen, and fecal coliform 

bacteria have increased. With the rising human activity on or around the water, it has 

been effecting the local Steelhead salmon population making the conditions unfavorable 

to the already small salmon populations. At the Kasilof, they look for these pollutants 

because the fish eat them, and those who eat fish will be putting pollutants into their 

body, that can cause birth defects, and severe illness if eaten too much. 

Fixated more of its attention on its fisheries and fishing regulations. The Kasilof’s 

run for Sockeye Salmon is forecasted to be 901,000; less than their 20 year average of 

958,000 which is still far above the Columbian River’s present run of 481,26 (Figure 5). 
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Conclusion 

We have come to a conclusion that the Kasilof, and Columbia River estuary are 

both a vital part this generation’s economy. Noticing the options that allow us to better 

our knowledge on the rivers/estuaries will help us lean toward a way to protect all the 

bodies of water in the United States.   

 

 

 



 

 
 

                                                                                                                             

Figure 1: Kenai River Sockeye Salmon run in 2012                                  Figure 2: 

Sockeye Salmon; in the ocean, and river 

http://www.alaskaoutdoorjournal.com/Sonar/kenaisock.html                    

http://cybersalmon.fws.gov/sockeye.htm 

  

                     

              

Figure 3: Sockeye Salmon dip net harvest season graPH                  Figure 4: The map of 

the Columbia River    

http://www.adfg.alaska.gov/                

http://vulcan.wr.usgs.gov/ 
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Figure 5: Columbian river; Sockeye Salmon run         Figure 6: Amount and Revenue for 

the Sockeye Salmon 

http://www.ifish.net/board/showthread.PHp?t=409933                          

http://www.sciencedirect.com 

    

          

Figure 7: 2012 sockeye salmon catch (Kasilof River)    Figure 8: Cars driving on sand 

dunes cause erosion 

http://www.adfg.alaska.gov                                                                     

http://redoubtreporter.wordpress.com/ 
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Figure 9: The Sockeye Salmon range in Alaska     Figure 10: The United States Sockeye 

range             

http://www.adfg.alaska.gov.                                                                       

http://www.nativetroutflyfishing.com 

                                             

Figure 11: The Kasilof River Estuay           Figure 12: Arctic Fishing Company’s cannery 

at the mouth of the Kasilof in the 1890s                                             

http://maps.google.com/               

http://redoubtreporter.wordpress.com 

 

 

 

 



Fujimoto. Et. al 
 

18 
 

 

 
Bibliography 

Environment. (2012, October 18). Retrieved from Salween Watch: 
http://www.salweenwatch.org/index.php?option=com_content&view=article&id=48&Itemi
d=57 

Taniana Native Americans of the Subarctic. (2012, October 16). Retrieved from What-When-
How: what-when-how.com/native-americans/tanaina-native-americans-of-the-subarctic 

ADFG. (2012, September 30). Kasilof River Personal Use Salmon Fishery . Retrieved from 
Alaska Department of Fish and Game: 
http://www.adfg.alaska.gov/index.cfm?adfg=PersonalUsebyAreaSouthcentralkasilofSalm
on.main 

Alaska, S. o. (2010). Kasilof River Special Use Area. Juneau: State of Alaska. 

Begich, R. (2012, October 12). Alaska Department of Fish and Game Sportsfish Area Research 
Biologist. (P. Murphy, Interviewer) 

Bush, G. (2012, June 21). Current Management Plan Hurting Kenai River. Retrieved from 
Peninsula Clarion: http://peninsulaclarion.com/opinion/2012-06-21/current-management-
plan-hurting-kenai-river 

Game, A. D. (2012, October 29). Sockeye Salmon Species Profile. Retrieved from Alaska 
Department of Fish and Game: 
http://www.adfg.alaska.gov/index.cfm?adfg=sockeyesalmon.main 

Gease, R. (2012, October 15). Director of Kenai Sportsfishing Association. (P. Murphy, 
Interviewer) 

Geographic, N. (2012, September 19). Sockeye Salmon. Retrieved from National Geographic 
Fish Species: http://animals.nationalgeographic.com/animals/fish/sockeye-salmon/ 

Gilbert B. Pauley, R. R. (1989). Species Profiles: Life Histories and Environmental 
Requirements of Coastal Fishes and Invertebrates: Sockeye Salmon. Lafayette : 
NATIONAL WETLANDS RESEARCH CENTER LIBRARY. 

Jerrick, N. D. (2012). Lower Columbia River Estuary Plan. Portland: U.S Environmental 
Protection Agency. 

Journal, O. (2012, October 16). Salmon Run Charts. Retrieved from Alaska Outdoor Journal: 
http://alaskaoutdoorjournal.com/ 

Langdon, S. J. (2002). Native People of Alaska. Greatland Graphics. 



Fujimoto. Et. al 
 

19 
 

Neyman, J. (2009, August 19). Kasilof Conundrum — Beach suffers from lack of resources, 
regulatory confusion. Retrieved from Redoubt Reporter: 
http://redoubtreporter.wordpress.com/2009/08/19/kasilof-conundrum-%E2%80%94-
beach-suffers-from-lack-of-resources-regulatory-confusion/ 

Seafoods, E. K. (2012, September 26). Alaska Wild Salmon. Retrieved from Ed's Kasilof 
Seafoods: http://www.kasilofseafoods.com/species/sockeye-salmon.htm 

 

 
 


