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Abstract: Roasted whitefish on a stick is an excellent symbol of the living culture of fishing in the 
River Tornionjoki, the border river between Finland and Sweden. The migratory whitefish has 
historically been an important source of healthy food and income for local communities. The delay in 
the ascent of whitefish by one month in 30 years has raised concerns about the survival of the living 
culture of fishing, such as the traditional fishing method of dipnetting in the Kukkola rapids. Local 
communities have taken several initiatives to find ways to foster a sustainable whitefish stock and the 
traditional fishing culture of the River Torniojoki Valley. The latest cross-border initiative, a project 
called “The summer whitefish of the Tornio River Valley,” has widely involved fishermen, scientists 
and other stakeholders working towards restoration of the migratory summer whitefish stocks and the 
culture of fishing.
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Whitefish and the local people

Generation after generation has grown up on the River Tornionjoki, passing down traditions, 
habits, and culture to their descendants. Often, the first dish that a local male learned to cook 
as a child was roasted whitefish on a stick (Figure 1a). Naturally, the mentors were fathers 
and grandfathers, because this delicious dish was traditionally cooked by fishermen them-
selves. Most youngsters also earned their first salary as a dipnetter. It was a big issue for a 
young boy when he was trusted to dipnet for the whole 24-hour fishing shift that is typical for 
this area. The village’s teenage boys also charmed girls after dancing events by dipnetting 
and roasting whitefish in the middle of the night-less summer night near the Arctic Circle. 
Regardless of their national or international careers in adulthood, the Kukkola rapids have 
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Fig. 1. Whitefish play a significant role in the culture along the River Tornionjoki. Roasting whitefish 
on a stick over an open fire and dipnetting the Kukkola rapids are unique traditions that give many 
residents their sense of place in the world. Photo Credit: Jaakko Heikkilä

been an important place for the people born in the village. Often, after retirement, people 
return to their family roots to continue fishing and once again become active members of the 
local community. The sharp contrast between working life and the childhood environment 
helps people to understand the value of the local cultural heritage from a broader perspective. 
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Whitefish and the River Tornionjoki

The River Tornio-Muoniojoki is one of the largest free-flowing systems in Northern Europe 
(Figure 2). The river flows 522 km from subarctic mountain regions through northern boreal 
forests and finally discharges into the northernmost Baltic Sea. The mean flow is 430 m3 s–1 

and the peak flow in May–June is over five times higher than the mean flow (Lapin 
ympäristökeskus, 2009). The river is ice-covered during the winter and the water is relatively 
clean. The River Tornionjoki is currently the most important spawning river for salmon (Sal-
mo salar) in the Baltic Sea area (ICES, 2017). About ten fish species are actively fished from 
the river (Nylander & Pruuki, 1989). However, the whitefish is the second most important 
fish after the salmon for the river valley. The migratory whitefish stock forages in the brack-
ish water of the Baltic Sea and ascends the lower reach of the river to spawn (Lehtonen, 
1981). The migratory whitefish has an approximately thirty-year history of stocking in the 
River Tornionjoki. From the late 1960s to the end of the 1990s, about 1–2 million (annual 
mean) one-summer-old whitefish fingerlings were released into the river every year. The 
released fish were reared from the river’s own stocks (Karttunen, 1991; Jokikokko & Huh-
marniemi, 2014). The annual whitefish catch of the River Tornionjoki has fluctuated between 
10,000 and 80,000 kg over recent decades (Palm et al., 2018). The Kukkola rapids form the 
largest place for catching whitefish on the river. The best recorded whitefish catch on the 
Finnish river bank of the Kukkola rapids has been 17,000 kg in a season (Alatalo, 2006). 
However, in recent years, the catches have slowly declined (Palm et al., 2018).

The first signs of the fixed settlement of the River Tornionjoki Valley and the foundations 
of Finnish language and culture date back to the early Middle Ages, and even from the 1000s 
(Vahtola, 1980). The valley has a common cultural background and a common language 
called “Meän kieli”, a mixture of Finnish and Swedish. Today, the river valley is home to 
80,000 people and the primary livelihoods are agriculture, forestry, mining, and tourism. The 
Transboundary River Agreement between Finland and Sweden regulates the environmental, 
water, and fishing issues of the border river on behalf of the two countries.

Whitefish and traditional dipnetting

After swimming about 20 km upstream from the river delta, whitefish reach the Kukkola 
rapids. There, they encounter traditional fishermen with dipnets (Figure 1b). The dipnet is a 
relic fishing method from the Middle Ages (Vilkuna, 1940). Dipnetting is carried out in rap-
ids and places where the river flow is strong. 

According to long experience, a successful fisherman needs “soft” hands, appropriate 
tools, and good luck. Whitefish swim upstream in the wide rapids and rest in pits or behind 
rocks in the quiet flow. Each of the 26 traditional dipnetting pits has an individual old name 
according to the characteristics of the flow and the rocky bottom. Knowing the pit, the 
fisherman dips the net downstream and brings it close to the rocky bottom without touching 
it. The fishermen are not able to see the fish, but can feel in their fingers when a whitefish 
swims into the dipnet. At that moment, the dipnet is slightly turned and the silvery coloured 
whitefish is lifted from the water.
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Fig. 2. The Tornio is one of the largest free-flowing rivers in Northern Europe and serves as a border 
between Finland and Sweden. 
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A simple-looking dipnet is a handmade piece of art, based on decades of field experience. 
Its bag-shaped net is attached to a flexible frame and the frame is fastened with string to a 
6-metre-long customized wooden pole. The diameter of the oval frame is approximately  
50 cm. The depth of the early hand-woven cotton yarn net was 80–100 cm and the average 
mesh size 30 mm from knot to knot. Although the dipnet model has remained the same for a 
long time, the cotton yarn and wood have been replaced by polyamide and steel. The modern 
pole is handmade of fibreglass. All the measures of the dipnet vary slightly according to the 
personal preferences of each fisherman. 

The flow of the river fluctuates by hundreds of cubic metres during the summer (Finnish 
Environment Institute, hydrological observations). The whitefish changes its swimming 
routes in the rapids in relation to the flow. The traditional bridges and walkways are built to 
reach the active dipnetting pits. The building technology originates from the traditional 
salmon weirs, which have not been built since the 1960s due to their high building costs and 
low catches. These wooden constructions are built with human power, and they are strong 
enough to resist strong water flow and vibration. 

Whitefish and local fishing associations

Today, dipnetting is regulated according to the transboundary agreement between Finland 
and Sweden. The 16 official fishing sites for traditional fishing are also listed in the agree-
ment, and they are managed by fishing associations from both countries. In the past, villages 
developed around common fishing sites on the lower parts of the River Tornionjoki. All 
farmers who owned land beside the river and had their names on the 1664 taxation list were 
granted the original fishing rights based on a decision of the Swedish king Gustav III in 1773 
(Lewenhaupt, 1892). On the Finnish riverbank of the Kukkola rapids, the fishing rights are 
owned by 16 original farms. Today, there are close to 200 shareholders, who are mainly 
descendants of the original farmers.

The local whitefish associations have organized fishing and construction work on behalf 
of the owners (shareholders) for several hundreds of years. The shareholders are responsible 
for supplying labour and hiring competent dipnetters for the fishing shifts. Women have 
mainly worked more with the processing of the fish. Today, the Kukkola rapids fishing 
association has 60 active dipnetters.

At the beginning of the catch season, when the whitefish catch is low, shareholders fish for 
their own consumption. During this period, the association has a tradition of allowing fishing 
by non-shareholders in the village. When the main run of the ascending whitefish begins, 
currently at the end of July or early August, the fishing is changed to a constant shift system 
(i.e., 24 hours a day, 7 days a week). During this period, dipnetting is only permitted for the 
shareholders. One shift lasts 24 hours, with 4–5 fishermen dipnetting per shift, and the catch 
is divided between the shareholders every evening at 6:00 pm. The dipnetting shifts and 
division of the catches are proportionally based on the share of ownership.

The forefathers developed a fair and smart system to divide the catch without weighing 
the fish. Fish are distributed between a certain number of piles, beginning with the largest 
fish of the catch. A lottery is used to define the owners of each pile to avoid any speculation. 
As a result, the number of kilograms per share and the size distribution of fish per share are 
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also equal over the long run. This traditional procedure continues on the Finnish riverbank, 
even today. 

Whitefish and the community 

The three whitefish on the coat of arms of the former municipality of Karunki, the area of 
which extends to the Kukkola rapids, is an example of the many different roles of the white-
fish in the local community, from local identity to local well-being.

The availability of healthy food was a crucial issue for people in the early days. The 
whitefish was a key source of protein, omega-3 fatty acids, and especially vitamin D. After 
salt was introduced in the 1200s, the value of fish generally increased (Valonen, 1978; Tervo, 
2003). Salt enabled new preservation methods for year-round use. The fishermen also built 
“ice cellars” to extend the shelf-life of fish. 

The dipnetters roasted the whitefish on a wooden stick over an open fire or cooked fish 
soup for their daily meal. They served whitefish soup to all the kids in the village. Other 
popular whitefish recipes in the area have included salted, smoked, and fried whitefish. For 
the locals, whitefish is more popular than salmon, because it contains less fat, it can be eaten 
more often, and cooked in many ways. Today, the same healthy food is available for the 
fishermen and local people, as well as for visitors.

The whitefish has also been important from an economic point of view for the local farms. 
In the past, dipnet fishing was an important way for farmers to obtain cash, and at the 
beginning of the 1800s, this fishing accounted for up to 50% of their total income (Virrankoski, 
1955; Soininen, 1974), with agriculture forming the rest. The farms of the River Tornionjoki 
Valley have payed taxes from fishing since the 1500s. At the beginning of the 1900s, tithes of 
the catch were also taxed by the local church (Vilkuna, 1974). Sometimes, the farmers 
exchanged alcohol and work in sawmills or flour mills for salted fish. Nowadays, fishing has 
become more of a recreational activity.

Even though the situation is now different, the whitefish is still a topic of small talk and a 
source of disputes and identity. It unites local people in the form of food, social activity and 
recreation, and attracts visitors. Life in the village has been synchronized with fishing. The 
sharing out of the catch at 6:00 pm every evening brings people together, even today. At the 
end of July, the locals celebrate the main run of the ascending whitefish. 

Fishing has often been, and still is, a source of disputes. Some information is available 
about a court where local fishermen disputed the ownership of a salmon rapids as early as the 
1380s (Vahtola, 1980). A local saying describes the reasons and outcome as follows: “Envy 
can take the fish out of the water.” The upstream fishermen have often blamed their 
downstream colleagues for overfishing. Over the years, the ownership of the traditional 
fishing rights has been challenged by many stakeholders, such as non-shareholder farms of 
the village and even the state, but with no success so far. 
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Challenges facing the whitefish stock and fishing culture

In 2009, the fishermen in the Kukkola rapids started to be extremely worried about the status 
of the summer whitefish. The main run into river had become delayed by one month over a 
30-year period, and the number and size of the captured whitefish had declined (Palm et al., 
2018). The reasons behind this change were unclear to the fishermen and they speculated 
about the possible factors. Has fishing pressure in the sea been too high and have gillnets 
been too dense? Are the recovered seal and cormorant stocks responsible for the changes? 
Did the observed changes indicate the effects of climate change and the associated rise in 
water temperatures, or something else? This alarming development of the whitefish stock 
was confirmed by other actors at the same time. The migratory whitefish was transferred 
from the category ‘Vulnerable’ to ‘Endangered’ (EN) on the Red List of Finnish Species in 
2010 (Rassi et al., 2010). In 2012, the Finnish Ministry of Agriculture and Forestry initiated 
a nationwide working group and a research programme for the whitefish led by the Natural 
Resources Institute Finland. 

According to the official Finnish statistics, the share of agriculture in the industrial 
structure of the country declined from 70% in 1920 to 4% in 2004 (Statistics Finland, 2007). 
In the 1950s, the village of Kukkola had dozens of dairy farms, but today there is only one 
sheep farm. Due to this development, young people have moved elsewhere in search of work, 
and dipnetting is increasingly carried out by aged and retired people. The transfer of traditional 
fishing knowledge to the next generation is no longer taking place naturally, from father to 
son. The traditional fishing is nowadays a form of recreational fishing, but it is nevertheless 
very important for the maintenance of the local heritage.

Since the 1950s, tourists and visitors have come to watch the traditional dipnetting, to hear 
genuine stories from the fishermen and to enjoy the fine taste of whitefish in the beautiful 
surroundings of the border river. The growing ecotourism and food trends are creating new 
opportunities to leverage this living culture of fishing and to foster it. In the experience 
economy, the value of the fish can be manifold compared to that of directly sold fish. 

Community takes action

The whitefish has had a key role in local initiatives. In 2011, fishermen founded a cross-bor-
der association, ProSiika ry (ProWhitefish Association), to restore the whitefish stock and the 
traditional fishing and to increase awareness of whitefish conservation efforts. In 2011–2013, 
the association participated in the “Big Whitefish” human culture programme, which made 
the status of whitefish more widely known. In 2014, an active team from the ProWhitefish 
Association started to tackle multiple challenges by combining them all into one project.

After hard work, a local cross-border initiative, “The summer whitefish of the Tornio 
River Valley,” received funding and combined 70 different collaborators working towards 
common goals. The objectives were to emphasize the importance of the traditional fishing 
methods and culture in the River Tornionjoki Valley and also to take steps towards improving 
the sustainability of the fishery. 

In the research part of the project, a Finnish-Swedish group is seeking answers and 
recommendations for fishermen and other actors. This multinational team is a natural 
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approach, because the whitefish does not recognize national borders and the common 
whitefish stock requires common management practices in all migration phases. The research 
topics concern whitefish migration behaviour in the river and fishing mortality, the location 
of spawning grounds, natural fry production, and evaluation of the possible impacts of sea 
fishing, climate change, seals, cormorants and other threats to stock structure and timing of 
the spawning migration. Radio transmitters and t-anchor tagging, egg pumping, side-scanning 
sonar, genetic studies, catch samples and catch statistics are being used to better appreciate 
the factors affecting whitefish. 

Whitefish and the future

The role of the migratory whitefish in the local culture of the River Tornionjoki appears to 
have more important aspects than could originally have been imagined, from being a source 
of healthy food to a symbol of local identity and a topic of small talk. Even though its role 
has radically changed in the past hundreds of years, a sustainable whitefish stock is a crucial 
prerequisite for the future of the traditional fishing culture. This means that a strong enough 
stock must be preserved to continue its migration cycle and natural reproduction in the River 
Tornionjoki. Preparations should be made to encounter future challenges, whatever they may 
be, even though this might require fishing restrictions in both the sea and the river. Despite 
the difficulty, affecting human activities is nevertheless much easier, more reasonable and 
fruitful than trying to change nature.
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