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Abstract 
Brown trout (Salmo trutta) is a flexible species with several life history strategies dependent 
of the environment and genetics. The sea migrating brown trout have the most complicated 
lifecycle as they migrate between salt- and freshwater. During the upstream migration to find 
spawning grounds individuals migrate different distances. This pattern hasn’t yet been 
explained and this study therefore examines behavioral differences between the offspring (1-
year old juvenile trout) of short and longs migratory parents. The behavioral features observed 
was activity and dominance in an open field and dyad interaction tests respectively on fish 
caught at different locations from the river mouth in an unregulated Swedish stream. The 
result showed that the offspring from long migratory parents were more dominant then the 
offspring from short migratory parents. No differences were found in activity between the two 
groups, however there was a trend indicating that short migratory individuals were more 
active. The reasons to the higher dominance found in long migratory individuals could be due 
to a higher competition further upstream. Furthermore, the potentially higher activity 
observed in short migratory individuals could be a result of higher stress in their novel 
environment due to a higher predation pressure. In addition, long migratory individuals need 
to household energy in order to save them self before the long migration. To claim the reasons 
to the migration pattern, more and vaster studies that include several streams should be 
conducted as there are differences between different streams in character and populations.         

Keywords: Migration, brown trout, behavior, activity, dominance    
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Sammanfattning 
Öring (Salmo trutta) är en flexibel art med många lifshistoriestrategier beroende på 
rådande miljöförhållanden och genetiskt arv. Den havsvandrande öringen har den mest 
komplicerade livscykeln eftersom de migrera mellan sött-och saltvatten. Under vandringen 
uppströms för att söka lekområden vandrar öringarna olika långt uppströms. Anledningen 
varför det skiljer sig mellan olika öringar är mycket lite forskat på. Därför kommer denna 
studie undersöka om det finns beteenden som styr migrationstendensen hos avkommor från 
öringar med olika migrationstendenser. Observationer av aktivitet och dominans gjordes 
genom open field test samt dyad test respektive. Resultatet visade att avkommorna från 
långvandrande öringar var mer dominanta än avkommorna från kortvandrande öringar. 
Ingen signifikant skillnad kunde påvisas i aktivitet, dock fanns det en trend att 
kortvandrande öringar var mer aktiva. Resultatet kan indikera på att det är en högre 
konkurrens längre uppströms och att långvandrande öringar väljer att spara på energi. 
Dessutom kan ett potentiellt högre predations tryck längre nedströms resulterat i att de 
kortvandrande öringarna är mer stressade och därför visar på en potentiellt högre aktivitet. 
För att kunna dra några större slutsatser krävs fler och större studier som behandlar fler 
vattendrag samt vuxna individer eftersom det på det viset är lättare att se ett mönster då 
alla vattendrag har olika karaktärer och populationer.  

Nyckelord: Öring, migration, beteende, dominans, aktivitet 
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1. Introduction 
Migration is one of the most visible and widespread behavioral mechanism in the animal 
kingdom and can be associated with a variety of taxa (Dingle & Drake, 2007). There are 
many definitions of migration but the most general one is that animals moves back and 
forth between different habitats usually to find breeding/spawning sites, feed or avoid 
predators and other threats (Semlitsch, 2007; Katopodis, 1992). In some cases, the 
migration tendencies differ within populations. This often result in that some individuals 
migrate whereas others stay resident in the same area (Jonsson & Jonsson, 1993). The 
phenomenon is called partial migration and is common among a vast number of taxa (e.g. 
Chapman et al, 2011; Jonsson & Jonsson, 1993; Takii et al., 2012; Bai et al., 2011). The 
most visual partial migration occurs in some bird and fish species (Chapman et al, 2011).  

A species with well-documented partial migration is the salmonid species brown trout 
(Salmo trutta) (Arnekleiv & Rønning, 2004; Jonsson & Jonsson, 1993; Klemsten et al., 
2016). Brown trout is widely distributed over the world but is indigenous to Europe, North 
Africa and Western Asia (Klemestsen et al., 2003). The species has as a result of its 
popularity in recreational fisheries due to its strength and fine meat been introduced far out 
its native range (Thorstad et al, 2016). It’s success in many different climates is due to its 
ability to adapt its migration strategy after environmental conditions (Johnsson & 
Johnsson, 1993). The species has in general evolved three different life history strategies; 
one strategy is to remain in its natal stream as resident, another strategy is that the trout 
migrates out in larger freshwater sheds as lakes or bigger rivers to feed. The third strategy 
is that the trout migrates out into the sea, anadromous brown trout or sea trout. This 
strategy is the most demanding life history strategy as they need to adapt to saltwater 
(Lemopoulos et al., 2018; Jonsson & Jonsson, 1993) and, the sea migrating brown trout 
have the most complicated lifecycle compared with individuals using the other strategies 
(Thorstad et al., 2016).  

An important part of the lifecycle of anadromous trout is the migration between the sea and 
the upstream migration to small coastal streams (Thorstad et al., 2016). The reason to the 
migration is to find suitable spawning grounds. The upstream migration occurring annually 
early autumn whereas the spawning period stretch from August to December depending of 
water temperature and water discharge (Rubin et al., 2004; Rustadbakken et al., 2003; 
Thorstad et al., 2016). Typical spawning grounds are well oxygenated gravel beds where 
females can bury their eggs after being fertilized (Klemsten et al., 2003). The eggs hatch 
the following spring, how early depends mainly of the water temperature during the 
incubation time (Klemsten et al., 2003). The not yet smoltified brown trout (parr) lives in 
the stream which they were born usually for 2-3 years before the smoltification but earlier 
and later descends has been documented (Thorstad et al., 2016; Klemsten et al., 2003). 
During smoltification the parr going through several changes physiologically, 
morphologically, swimming behavior and feeding behavior (Klemsten et al., 2003; Jonsson 
& Jonsson, 1993; Wedemeyer et al., 1980). After the smoltification the smolt migrate out 
to the coastal sea where it stays for 0,5-6 years before revisit the freshwater streams 
(Thorstad et al., 2016). In contrast to salmon (Salmo salar), brown trout doesn’t have as 
strong homing behavior (Klemsten et al.,2003), but there are studies supporting a home 
movement when displaced from their home area (Armstrong & Herbert, 1997; Halvorsen 
& Stabell, 1990; Höjesjö et al., 2015).  

Even though the upstream migration to find spawning grounds is well documented 
(Jonsson & Jonsson, 2002) there are still unanswered questions regarding the migration 
behavior. One fact is that some individuals migrate further upstream then others during 
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upstream migration. Such pattern was observed by Arnekliev and Rønning, 2004 that 
observed the spawning migration and homing behavior of brown trout in a regulated 
Norwegian river. Furthermore, in a study by Villar-Guerra et al., 2013 they found evidence 
of a partial migration occurring between the anadromous brown trout smolts in the marine 
system as some individuals stayed in the fjord connected to their natal stream whereas 
others continued their journey to Kattegat. The study is an indication of that anadromous 
brown trout has different migration tendencies in similarity to partial migration within 
populations. The fact that some individuals are keener to move has been shown in several 
studies where correlation between dispersal tendencies and behavior has been observed in 
number of taxa (Nilsson et al., 2010; Rasmussen & Belk, 2012; Chapman et al., 2011). For 
example, in a study from Duckworth & Badyeav, 2007 they found evidence that 
personality traits impact the dispersal tendencies of bluebirds. They observed that long 
dispersers were more active and aggressive than non-disperser (Duckworth & Badyeav, 
2007). A similar founding was done by Fraser et al. 2001 as they saw a positive correlation 
between dispersal length and boldness in the Trinidad killifish (Rivulus hartii).  
Hence, based on these findings there is a possibility that also the migratory distance of 
anadromous brown trout might correlate with individually differences in their behaviors. If 
so, this would be an important knowledge when managing the species, and this kind of 
research is vital as it’s important to get the full picture of their life history. It’s especially 
important as brown trout populations in Sweden and many other Scandinavian countries 
varies from healthy to near extinct or extinct due to several factors such as overfishing and 
fragmentation of natural habitats (ICES, 2013). Further understanding would therefore be 
of interest as it will show that its vital to restore not only a part of the stream but the whole 
system in order to benefit several or the whole population in the stream. 
The aim of this study will therefore be to investigate if there are behavior differences 
between the offspring of brown trout (yearlings) that migrate longer distances compared 
with brown trout that migrate shorter distances during upstream migration. It is suggested 
that there are five different axis of temperament traits that can be investigated when 
observing behavior. Those traits are (1) boldness-shyness; the individuals reaction towards 
a not new risky situation like interaction with a native predator, (2) exploration-avoidance; 
the individuals reaction towards a new situation like encounter with a new object or 
habitat, (3) activity; the individuals general activity preferably in a non-risky environment 
(4) aggressiveness; the individuals agnostic behaviors towards conspecifics, and (5) 
sociability; the individuals reaction towards absence or presence of conspecifics (Réal et 
al., 2007). The traits investigated in this study was activity and dominance based on 
aggressiveness. There are two hypothesis that will be investigated in the study: 

1) Long migratory individuals are more active then short migratory individuals as 
they are keener to disperse.  
 

2) Long migratory individuals are more dominant then short migratory individuals as 
they need to be bolder to take risks when migrating further upstream to reach their 
spawning grounds.  
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2. Materials and methods 
2.1. Study area 

The selected study area was the stream Norumsån (WGS84 [lat; long]: 58.0359947099°N, 
11.8291065382°E), located in the county of Stenungsund on the Swedish west coast 
(Figure 1). It’s a relatively small stream as it reaches for 8 km and have a width of 1-5 
meters. As a result of overfertilization the stream houses a rich vegetation that in some 
parts almost shade the stream up to 100%. In addition, the stream runs a risk of drying out 
in extreme conditions as there is no bigger freshwater source but only ground water 
supporting the inflow of water. In contrast, the stream isn’t affected by acidification and 
has a moderate ecologic status (VISS, 2017). The stream contains Except for the brown 
trout (>95%) the stream also contains some European eel (Anguilla anguilla) and some 
brook lamprey (Lampetra planeri) (Sundström et al., 2013). 

 
Figure 1: Map over the collection sites of the two migration types in Norumsån located in Stenungsund on the Swedish 
west coast. The orange square marks the location where offspring from the short migratory brown trout was collected and 
the green square marks the location where offspring from long migratory brown trout was collected. Data retrieved from 
zues.slu.se and processed in Qgis. 

2.2. Collecting of fish and preparations 
Parr, not yet smoltified juveniles was collected by standardized electro fishing (Humpl and 
Lusk, 2006) in approximately 100 meters stretches with the portable LR-20B electrofisher, 
Smith Root, INC. The collection of fish was performed in two different stretches; one 
closer to the estuary approximately 900 meters upstream and one approximately 6800 
meters upstream the estuary (Figure 1). This was accomplished during two occasions in 
September and the total amount fish caught was close to 120 individuals, around 60 
individuals from each stretch. The fish was then kept separated and transported to the 
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department of Biology and Environmental Sciences at Göteborg University in tanks 
oxygenated with an air-pump. 

At the department, the fish was directly put into holding tanks with gravel beds and 
isolation on the sides. The fish was left alone to acclimatize for two days in a water 
temperature at 10°C, similar as their novel environment while caught. After the 
acclimatization, each fish was tagged with a 13mm long PIT-tag (Passive Integrated 
Transponder) to easier distinguish individuals. In order to minimize the risk of harming 
individuals, fish smaller than 7 cm wasn’t tagged as a precaution. Before the tagging 
procedure, the fish was anesthetized in a bucket filled with a mix of 5 liters of water and 
2,5 milliliter 2-Phenoxyethanol for some minutes (until the fish had tilt to the side). The 
pit-tags was placed into the abdomen cavity by doing an incision with a scalpel in line with 
the upper edge of the pectoral fin. After the incision, they were left to recover for three 
days before the observations.  

For the dominance test and to easier make track of them fish were put together in pairs of 
two, one individual from each stretch. To minor the bias of size difference, fish with 
similar fork length (the length between nose and middle of the caudal fin) were paired. 
This was necessary as size is a factor that is directly linked to dominance within brown 
trout hierarchy (Jacob et al., 2007). The biggest difference within a pair was 1,5cm. The 
total number of individuals used in the observations was 102.  

2.3. Activity test 
To measure activity the method used was open field tests where eight fish was observed 
each run during approximately 35 minutes (Stewart et al., 2012). The tanks used in the 
observations were 65 cm in length and 48 cm in width filled up to a water level of 10 cm 
(Figure 2). The recording was done with two cameras mounted above the tanks. To 
eliminate dark shades, custom made light ramps was placed beside the setup. This was of 
importance due to further analyzing.  
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Figure 2: The open field test setup where one fish was placed in each tank.  

All films were first edited in the video editor VideoPad v 6.29 © NCH Software by cutting 
three minutes of each end of the film. This was done as a precaution regarding bias by 
disturbance when leaving and entering the room during the start and end of the 
observations. The films were then converted from mts-files to avi-files in Movavi Video 
Converter 18.4.0 Premium which was important for continuing analyzing. The analyzing 
was done using the tracker program LoliTrack which is a software that use contrast to track 
the movement of the fish. The factors analyzed were active time in percentage, mean 
velocity (cm/s) and total distance moved (cm).  

2.4. Dominance test 
In order to observe dominance between the two groups, dyads of fish were set up in 
custom made interaction tanks. The tanks had the same water as the holding tanks in order 
to allow fish to acclimate before the test. Each aquarium had a sealing wall which 
separated them into two compartments (Figure 3). A total of 10 interaction aquaria was set 
up which allowed us to observe 20 fish or 10 dyads each run. To easier distinguish the 
individuals in each pair, the adipose fin was cut in two different ways randomized for each 
pair. Before the cut, each fish was sedated with 2-phenoxiethanol in the same manner as 
before. The fish were then left to recovere in the aquaria for approximately 12 hours before 
further action. 
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Figure 3: Interaction aquaria with an isolating wall in the middle that separates the fish before the 
observations. 

The dyad interaction test started with the removal of all walls in all 10 tanks which allowed 
the fish to interact with each other. Observations was done one tank at a time during 5 
minutes with 30 second intervals during which all behaviors were noted. After 5 minutes 
there was a change to next tank. In total each tank was observed for 20 minutes and the 
behavioral parameters being quantified were attack, chasing, flee, display1, swimming, 
brightest colored1, holding low1 and holding high1(Keenleyside & Yamamoto, 1962). 

 
Figure 4: a) Shows the brightest colored fish in a pair, the fish to the left is in this case the brightest one. b) Demonstrates 
the display behavior where the head is pointing upwards and all the fins are tensioned. c) Shows the holding high and 
holding low behavior, stand still in position closer to the bottom or closer to the surface. 

To claim an individual as dominant all behaviors was assigned a certain point. All agnostic 
behavior as attack, chase, display and strongest colored (Keenleyside & Yamamoto, 1962) 

                                                 
1 See Figure 4. 
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was ranked with 1 point to the initiating individual. Furthermore, the fish that got the most 
points for a 30 second interval got 1 dominance point for that interval. Ultimately, the 
individual with most dominance points was claimed to be the dominant individual of the 
two.   

2.5. Statistics 
Tests of normal distribution (Appendix, Figure 1) was carried out in the statistics program 
IBM SPSS Statistics 25 to make sure that the data was normal distributed. In order to 
compare the mean activity in percent of time, mean velocity and mean distance moved 
between the two migration types independent samples t-test was used for the normal 
distributed data and Mann-Whitney U-test for the non-normal distributed data. 

The statistics used for the dominance data was a binomial test. Binomial test was the most 
suitable statistical test as there is only one variable with two values (dominant or 
submissive) and the data is not normal distributed. The proportion was set to 0,5 as the 
null-hypothesis claims that there are no differences between the brown trout caught on the 
different locations and therefore the expected ratio between dominant individuals from the 
two locations should be 50/50.  

3. Results 
3.1. Activity 

When comparing the observations from the open field test no difference between the two 
groups could be detected (df 97, p=0,318), as short migratory individuals had a mean 
activity of 38,5% (+/-19%) and long migratory individuals 34,6%(+/-18,9%) (Figure 5).  

 
Figure 5: The mean activity in percent shown for Short migratory brown trout (orange bar) and Long migratory brown 
trout (green bar) with error bars showing calculated standard deviation. In total 99 fish were used. 

The mean velocity wasn´t significant different (df 97, p= 0,139) as the short migratory 
individuals had a mean velocity of 4,3 cm/s and the long migratory individuals 4,0 cm/s 
(Figure 6). There was though a small trend that short migratory individuals had a higher 
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mean velocity. The same pattern was observed in total distance moved as no significant 
difference was found (df 97, p=0,097), but there was a trend that the short migratory 
individuals had a higher mean distance moved as they moved a mean of 8870 cm whereas 
long migratory individuals moved a mean of 7274 cm (Figure 7). 

 
Figure 6: Box plots on mean velocity of short migratory brown trout (orange box) and long migratory brown trout (green 
box) mean velocity (cm/s) shown for in total 99 individuals. 

 
Figure 7: Box plots on distance moved (cm) during the observations for in total 99 individuals. The short migratory 
brown trout (orange box) have similar median with the long migrating brown trout (green box). 
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3.2. Dominance 
The observations from the dyad interaction test showed a significant difference between 
the two migration types (p=0,007, N=50) as the long migratory brown trout in 69% of the 
cases was claimed as the dominant individuals and the short migratory individuals 29% of 
the cases (Figure 8). In one pair it was hard to claim a dominant individual as both didn’t 
move a fin. 

 
Figure 8: The percentage of dominance during 51 tests with 102 individuals. The green piece is long migratory brown 
trout, the orange piece is short migratory brown trout and the blue piece is equal dominance. 

4. Discussion 
This study is based on the assumptions that brown trout which have different migration 
tendencies are different in mind of behavior. In our study we found no differences between 
short and long migratory individuals in activity. In contrast there was a distinct difference 
between the two in dominance. In similarity to many other studies dealing with behavior, 
there are several factors that could influence the result. Therefore, it’s important to have a 
clear and straight forward study design as behavior is an individual feature. In our case 
there was issues regarding the light in the chamber which fish was kept. This could have 
impacted the acclimatization as it may change their daily rhythm and ultimately the result. 
Also, it was hard to observe and differ behaviors expressed during the dyad interaction test. 
Therefore, it would have been suitable to record with a camera instead of observing only 
with the naked eyes as it’s possible to more detailed analyze the interactions afterwards. 
Nevertheless, the use of a fairly large sample size of 102 individuals in total, 51 from each 
stretch, is a considerable strong feature of the study. We also constrained our study on two 
behavioral features; activity, and dominance which we considered to be the best features to 
answer our questions.  
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The long migratory individuals were significantly more dominant then short migratory 
individuals which confirm our second hypothesis that long migratory individuals of brown 
trout are more dominant then short migratory brown trout. In contrast there was no 
significant difference between the two migratory types in activity. There was though a 
trend that short migratory individuals were more active than the long migratory individuals 
which contradicts our second hypothesis that long migratory brown trout are more active 
then short migratory brown trout. This result is almost identical with the results of Myers 
and Krebs, 1971 which observed that dispersing males of the rodents Microtus 
pennsylvanicus and Microtus ochrogaster tended to be less active then their respectively 
conspecifics. They also observed that dispersing Microtus pennsylvanicus during the 
density-peak of the population were more aggressive than their resident conspecifics 
(Myers & Krebs, 1971). Another study supporting the result of the dominance test is 
Höjesjö et al., 2007 whom observed that more dominant brown trout individuals dispersed 
longer stretches then subordinate conspecifics. One explanation to our findings in 
dominance could be that brown trout further upstream need to be more dominant in order 
to survive a higher competition of food resource and holding spaces. Accordingly, to the 
river continuum concept by Vannote et al., 1980, the further downstream the stream gets 
the more nutrient rich and greater it becomes. In contrast, the density of brown trout in 
Norumsån seemed to be higher on the stretch further downstream which in turn could 
result in a higher competition due to density. Though, there is probably a higher carrying 
capacity further downstream as there are bigger and deeper pools and more space to be in 
then upstream. The competition is maybe even greater upstream as there are few deep 
pools that not runs a risk of drying out on the summer time.  

Our findings in activity is supported in a similar study by Odermatt et al., 2017 whom 
observed that migratory individuals were less active then resident individuals of the same 
species of hoverfly (E.balteatus). They argued that the migrating individuals need to save 
energy in order to coup with the migration. That would also be a suitable explanation to 
our findings too as the long migratory individuals need to be thriftier with their energy use 
as the migration will consume a lot of energy solely. In addition to that, long migratory 
individuals are probably better of holding position as they live in a more flowing and 
turbulent environment and may even prefer to just hold their position. In contrast to our 
findings in activity, Haigh et al., 2017 observed that the aggressive individuals of squirrels 
also had a higher activity in compare with less aggressive conspecifics. This contradicts 
our observations as we found that long migratory brown trout were more 
dominant/aggressive but tend to be less active then subordinate conspecifics. However, in 
the case of Haigh et al., 2017 they observed squirrels that don’t migrate as brown trout do, 
and therefore the reason to their behavior is due to that they don’t need to save energy in 
the same magnitude as brown trout before a migration. Another interesting thought is that 
the short migratory individuals could be more stressed out in their novel environment due 
to predators accordingly to the predation hypothesis (Boonstra et al., 1998). In Norumsån 
there are except brown trout, European eel (Anguila anguila) which is a commonly known 
predator on parr (Sundström et al., 2013). When collecting parr in the two stretches, 
European eel was spotted on the stretch closer to the estuary but not the stretch further 
upstream which give us further suspicions that predation could be the reason of the 
potentially higher activity observed in short migratory brown trout. However, there are no 
further indications that it would be a lower predation risk higher upstream as there could be 
more predatory birds, and mammals like mink.   
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In our study we didn’t separated sexes during the observations which might influence our 
results. In fact, in a study of Øverli et al., 2006 they observed that female rainbow trout 
(Oncorhynchus mykiss) was less stressed out when put in a new environment then male 
rainbow trout in longer periods of time. This could explain why some individuals were 
more active than others during the open field test because they couldn’t calm down as fast. 
Though, one should bear in mind that Øverli et al., 2006 observed adults and not juveniles 
which could be different. Furthermore, the dyad interaction test could also be impacted as 
it would be reasonable to expect that males are more dominant than females. Though in 
this case we used juveniles that hadn’t got sexual mature yet and therefore it should not be 
a big difference in mind of gender but more in size difference. That argument was 
allegedly by Batista et al., 2012 whom observed that size was more important factor than 
gender in the electric fish Gymnotus omarorum when deciding the dominance between 
individuals.      

Even though the result is interesting, one thing to bear in mind is that the result reflects the 
population of brown trout in Norumsån and not necessary the species as whole. In order to 
see patterns that suggests that it’s a universal behavior controlling the difference in 
migration tendencies, more vaster studies that include several streams should be conducted 
as there are differences between different streams in character and populations. Also, it 
would be of interest to observe adults instead of parr as they are the ones with the actual 
migration tendency. The tricky part is to differ adults collected closer to the river outlet as 
it’s hard to determine if they are individuals staying or on their way upstream. One 
approach could be to mark fish with transmitters that monitors how far upstream they 
migrate in real time. To differ fish further downstream there could be a limit of time before 
the fish got marked as short migratory. As the ascent is strongly dependent of water 
discharge there would still be some problems to differ the fish as they won’t migrate before 
its suitable discharge.  

Furthermore, this kind of science will be a step-in stone for the understanding of the life 
cycle of brown trout as migration is a feature that defines brown trout as species. 
Information regarding the migration patterns and the reasons why is therefore rather 
important for management to conserve the species. To realize that a population have 
individuals with different migration tendencies could be of interest when conserve streams 
as it will be obvious that it’s vital to conserve entire streams and not just some stretches.  

5. Conclusion 
There were no mayor differences between the two migration types in activity. There was 
though a small tendency that short migratory brown trout were more active then long 
migratory brown trout which could be an indication of a higher predation pressure closer to 
the estuary. In contrast, there was a clear significant difference between the two migration 
types in dominance as the long migratory individuals were more dominant than the short 
migratory individuals. The result could indicate of a possible higher competition upstream 
and that brown trout that migrate further upstream need to be bolder to deal with the risks 
of swimming further up in the system. Furthermore, the study was done in a single stream 
with its unique population that probably won’t reflect the species as whole. Therefore, 
more and vaster studies should be done where comparison between different migrating 
brown trout is observed in many different streams and if possible, directly on adults which 
are the ones with the actual migration tendency. Finally, the study will be helpful in further 
understanding of the complicated life cycle of brown trout and how management should be 
implemented to conserve the species.    
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Populärvetenskaplig sammanfattning 
Den havsvandrande öringen har en komplicerad livscykel då den vandrar mellan söt-och 
havsvatten. Eftersom dess livscykel är komplicerad är den sårbar för förändringar i sin livsmiljö. 
Många populationer har på grund av mänsklig aktivitet som överfiske och förändring av 
livsmiljöer dött ut eller nära dött ut i flera vattendrag. Därför är forskning inom ämnet mycket 
viktigt för att förstå hur arten fungerar. En viktig del av den havsvandrande öringens liv är 
vandringen mellan havet och kuståar vilket de gör årligen för att leka. Under vandringen vandrar 
öringarna olika långt upp i åarna. Anledningen varför de gör det är i dagsläge oklart. För att svara 
på detta kommer studien handla om att se om det finns beteenden som styr att vissa individer vill 
vandra längre än andra. Resultatet visade att ungar från havsvandrande öringar som vandrar olika 
lång upp i Norumsån är olika dominanta. Ungar från öringar som vandrat lång upp i ån var mer 
dominanta vilket kan tyda på att det är högre konkurrens ju längre upp i ån de kommer. Det kan 
också bero på att de måste vara tuffare för att klara av en längre vandring som kan vara direkt 
riskabel. Utöver detta observerades ingen skillnad i aktivitet vilket kan betyda att långt vandrande 
öringar sparar energi för att klara av en lång vandring. Resultatet kan påvisa på att 
vandringsbenägenheten hos olika öringar kan bero på olika beteenden som dominans. Detta kan 
användas för vidare forskning inom ämnet då det verkar som det finns beteenden som är 
bakomliggande vandringsbenägenheten hos olika öringar. Resultatet kan användas som argument 
till att det är viktigt att tänka på att inte bara vissa delar av en å ska åtgärdas utan så mycket av 
den som möjligt för att tillfredsställa så många individer som möjligt och i och med det hela 
populationen.  
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Appendix 

 
Figure 1: Test of normal distribution on total distance moved, activity in percent of time and mean velocity  
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