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River specific management and restoration efforts in Norway
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Spawners return to their natal river, so individuals are adapted to 
conditions in their natal river by natural selection. This knowledge is 
reflected in the river-specific management. 

www.vitenskapsradet.no

Ca. 440 rivers with Atlantic salmon
in Norway
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- Scuba diving for counting of spawners

- Recording in fish passages/video

- In 2010 there was 54 rivers counted, in 2017 the
number had increased to 123 rivers. 

Large national programme for counting of
spawners and monitoring catch efficiency

www.vitenskapsradet.no

Number of eggs spawned / kg female spawners
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Spawning target

Spawning targets are based on stock-recruitment (SR) relationships and 
developed for each salmon river. Very important step for management of
Atlantic salmon in Norway. 

SALMON STOCKS DO NOT GROW TO INFINITY

At some stage no more smolt are produced 
despite an increasing number of spawnersR

S
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Pre fishery abundance of salmon in Norway has 
been reduced by more than 50 % since 1983

Low sea survival

www.vitenskapsradet.no

� A quality norm sanctioned by the Nature Diversity Act was adopted by the Norwegian 
government in 2013. 

� It set a standard that all salmon populations should attain. The aim is to contribute to the 
conservation and rebuilding of salmon populations to a size and structure that will ensure 
diversity and productivity within the species, and that will ensure harvest opportunities. 

� To attain the standard of the quality norm, the population must not be genetically 
impacted by escaped farmed salmon or other anthropogenic activities, it must have a 
large enough spawning population to reach the spawning target and it must provide a 
normal harvestable surplus.

� Hence, population status can only be classified as good when the spawning targets are 
attained after a normal exploitation of the population. 

The quality norm for Norwegian salmon populations 
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The reduced abundance of salmon has led to a substantial
reduction in fishing both at sea and in the rivers

� - fishing is regulated by the management and reduced
fishing secure that the spawning stocks are maintained
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www.vitenskapsradet.no

43 %

9 %

28 %

20 % Svært dårlig
(63 bestander)

Dårlig

Moderat
(42 bestander)

God/Svært god
(29 bestander)

Only 20 % of 148 populations achieved
good or very good quality in 2017

Very bad quality
63 populations

Bad quality
14 populations

Moderate quality
42 populations

Good/very good quality

29 populations

20 %

28 %

9 %

43 %
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The major threats to Atlantic salmon in Norway

� The largest threat is escaped
farmed salmon followed by 
salmon lice

Foto: Helge Haukeland

BT bilde

Foto: Bergens tidende

NORCE – A research institute owned by four

universities. Research for a sustainable development. 

Research group LFI –

field studies and direct observations are the foundation

of our research. 20 employees plus ca 10 students. 

Financed from severeal sources: management, power

companies, research council...
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LFI- scuba diving > 50 rivers in western Norway every autumn to 

count the spawning populations of salmon and trout

Field observations used to detect

negative impacts

Escaped

farmed

salmon

Stranding Migration 

barriers

Stranding Gass 

supersaturationSalmon lice

Silt

Illegal fishing
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o Flood mitigation/physical changes

o Effect of fish farming (escaped salmon/sea lice)

o Effects of hydro power development

Wild salmon populations are often

exposed to multiple stressors

Very important to
use scientific studies
to document threats

…important to communicate the results through scientific papers, 

reports, talks, participitation in expert groups, teaching and by giving 

practical advice in the field

Restauration of habitats
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Local perspective: access to healthy, harvestable salmon stocks = 

happy communities

1. Biodiversity, the salmon is an 

important indicator species

2. Natural and cultural heritage

3. Present and future opportunities for 

recreation and business development

The fjords
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The Vosso salmon restoration project

- Population collapse in the late 1980s 

- Ongoing plan to restore the population

Trap nets to catch
returning salmon in the
fjords
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Wild salmon

Escaped farmed

salmon

Adipose fin 

clipped salmon

Pink salmon

Open 

bagnet

with

camera

Special bag nets for catching the salmon
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Foto: Tore Wiers

Escaped farmed salmon as a threath to wild salmon

A typical large–scale Norwegian fish farm
A total of 978 such farms were operated along the Norwegian coast in january 2017
(Source: Fisheries directorate)

Up to 200 000 farmed salmon per 
pen (the total pre fishery abundance of wild salmon
in Norway is ca 500 000-700 000)

About 350 million farmed

salmon in sea cages

Norway produces currently ca. 1,2 
million tons of farmed Atlantic 
salmon, i.e. more than half the
global production
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Produksjon av oppdrettslaks i Norge i 

perioden 1980-2016 (tonn). Tallene for 

2016 er foreløpige

(Kilde: www.fiskeridir.no).

Every river has its own unique salmon stock adapted to the local, river-specific
condition
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Spawning area
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Norwegian monitoring programme for escaped farmed salmon in rivers has been

operating since 1989

Difficult to prevent escaped farmed salmon to enter the spawning areas

- Triploid, sterile farmed salmon

- Remove farmed fish from the rivers (fishing, traps, use of harpoon)

- Reduce the numbers that escape (?)

- Use of national gene bank to secure wild salmon stocks
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Restoration efforts are based on reintroduction of salmon
from original stocks kept in a national gene bank

Trapnet to record salmon lice on seatrout and salmon smolts in coastal waters

Barlaup et al. (2012) Novel giant trap net design for catching fishes
unharmed and implications for estimates of sea lice (Lepeophtheirus
salmonis) on anadromous brown trout (Salmo trutta). Fisheries Research
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No impact of lice (< 5%) 

5 -10 % lice induced mortality

10 - 30 %  lice induced mortality

> 30 %  lice induced mortality

Estimated population level effect based
on sea lice produced in the migration
routes during the smolt run yrs 2007-
2013 from 169 rivers along the
Norwegian coast
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2017: New system where the coast is devided into 13 production areas to promote

an environmental sustainable salmon farming industry.

Low impact of lice (< 10%) 

Medium impact of lice (10 - 30 %  lice induced mortality)

High lice induced mortality (> 30 %)

Foto: Maria Abdli, Fremover, Colourbox og Rune S. Alexandersen 
(illustrasjon)

Red= reduction in production

The traffic light system for salmon farming:

Yellow = no growth in production

Green = allowed growth in production

13 Production areas

The solution to many environmental problems seems to be use of closed

containment systems which prevent spread of salmon lice, diseases and 

escapes

Photo: Marine rådgivningstjeneste
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The traffic light system is meant to promote development and use

of closed containment systems to handle the salmon lice problem

Habitat destructions and restoration efforts in the rivers
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Water velocity

The spawning biology of salmon

Stranded redd made by Atlantic 

salmon (110 cm):

- Dominating gravel > 64 mm

- Burial depth 25-30 cm 



01.04.2019

21

Spawning period in autumn Following winter

Stranding of eggs during low winter discharge

In the natural state of rivers, floods are important for shifting of the riverbed

and cleaning of gravel
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Canalization and dredging

Fish need shelter – furniture! Visual isolation ! 
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Canalization changes the physical conditions

Restoration of spawning areas
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The spawning fish do the maintenance work and prevents the spawning

grounds to be buried by sediments 

Summary

•In Norway, there are both a political goal and legislation to maintain self reproducing, harvestable salmon 

populations, not genetically impacted by escaped farmed salmon.

•Annual monitoring of the salmon runs in combination with reference point  based management is likely of key 

importance to maintain the spawning targets and thereby the wild salmon stocks. 

•Escaped farmed salmon and salmon lice from the salmon farming industry are considered the most serious threats 

to the wild salmon stocks in Norway, but there are also challenges related to human impacts in the rivers

•There are known restoration and mitigation efforts to handle most of the threats, but restoration efforts may 

oppose businesses such as fish farming, hydropower development, road construction etc. 

•Our experience is that direct field observation is an efficient method to detect threats and identify needs for 

restoration efforts
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Thank you for your attention!


