
Baltic salmon situation: 
historical, current and future

Stefan Palm (SLU Aqua) & Atso Romakkaniemi (Luke)
”Save the salmon 2024”, October 23, 2024 
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Baltic salmon rivers
• Originally >100 rivers with salmon
• At present, 58 rivers listed by ICES
• 27 wild
• 17 reared
• 14 mixed (wild + reared)

+ potential salmon rivers
• Six assessment units (AUs)

Illustration: Atlantic Salmon Trust
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Historic development

- Timber floating
- Hydropower development - Extensive sea fishery

- High M74

- Reduced sea fishery
- Restored river environments
- Decreased M74
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Wild salmon

Reared salmon

Current wild potential (ICES 2023)

7-10 million smolts?



Catch development

Photo: Johan Dannewitz 

Photo: Mörrums Kronolaxfiske

Photo: Mikael Johansson 
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Photo: Janne Juuso

Salmon health issues

• ”M74” (fry mortality, linked to thiamine deficiency in eggs)
• ”Red skin disease” (RSD), since 2014

• Mortality among returning adults
• Variation among years and rivers
• Some rivers more affected than others (Vindelälven and Ljungan worst off)
• Lack of data (proportions dying before spawning?)

• Decrepit adults (indirect observations)
• Tagged salmon in seemingly good physical condition (Vindelälven and Torneälven) leaving

the river before spawning (lack of energy?)
• “Zombie salmon” – adults with abnormal behaviour (in river)
Caus(es)? One or several?
Residual effects in offspring from surviving adults?



Current situation?



ICES WGBAST

• ICES Assessment Working Group 
on Baltic Salmon and Trout
• Around 35 members from all 

countries around the Baltic Sea
• Experts in (mainly) salmon biology, 

ecology, population genetics and 
statistical modelling
• Data collection and data analysis
• Basis for fisheries advice (mainly)



Data
• Literature
• Habitat inventories
• Parr density (electrofishing)
• Smolt abundance
• Spawner counts
• Index rivers
• Releases
• M74
• (Tagging data)
• Fishery statistics
• Sea water temperature

Results
• Natural

survival/mortality
• Fishing mortailty
• Smolt production
• Stock-recruit functions
• Stock status

Full life-history
model

(+ submodels)

Data collection and stock assessment

Smolts

Spawners (eggs)



Current status
(2023 smolt production)

≥RMSY

>Rlim, <RMSY

≤Rlim

Source: ICES 2024

Criteria for fulfilling targets: 
Probability >50% (Rlim), ≥50% (RMSY)

0

500

1000

1500

2000

2500

3000

0

100

200

300

400

500

0

2

4

6

8

0

10

20

30

40

50

60

0

10

20

30

40

50

0

5

10

15

20

Smolt production
(wild salmon rivers, in 1000s)



0%

50%

100%

150%

200%

250%

0%

50%

100%

150%

200%

250%

2023 – a weak salmon year in 
northern salmon rivers0
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Råneälven, 2014-
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Byskeälven, 1993-
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2024: preliminary data from some rivers
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ICES 2024: Survival of post-smolts has decreased in the past years

Total amount of salmon on  feeding grounds

• The real decrease in survival has likely been even stronger
• Potential differences among river stocks?

Migration year into sea



New research project on Baltic salmon sea survival

• Planned for 2024-2025 (final reporting in 2026)
• Collaboration Finland (Luke) and Sweden (SLU)
• Existing data, statistical evaluations
• Potential explanatory variables:

• Food quantity and quality (e.g. young herring in the Gulf of Bothnia)?
• Abiotic factors, e.g. temperature (climate change)?
• Natural predators (seals, birds, predatory fish species)?
• By-catch of salmon in pelagic trawling (targeting herring/sprat)?
• Health-related issues (e.g. reduced fitness in post-smolts)?

• No results yet…



Salmon in Torneälven/Tornionjoki

Photo: Johan Dannewitz



Salmon counting, Kattilakoski: 2024 another bad year



Young salmon
(parr and smolts)

Average parr density
(prel. Swedish + Finnish data)

Smolt production
ICES WGBAST (2024)



Local salmon fishing – river and river mouth

S



Swedish and Finnish
commercial catches at 
river mouth, 2005-2023



River catches (numbers), 1998-2023



Harvest rates (proportion wild local salmon landed, 2009-2023)



Torneälven/Tornionjoki salmon stock status?

ICES (2023): ~35 000 spawners
needed to reach MSY (with 50% 
probability)

National targets (80 % of potential 
smolt production) needs 46 000 
spawners to reach it with 75 % 
probability

ICES (2024): revision to the basis of
calculating reference points
lower requirements for the number
of spawners

2023 spawners:

- 63% of potential smolt production (R0)

- 13% of potential spawner abundance
without fishing (S0)



Recommendations for local fishing in 2024

To reduce the risk that the 2024 spawning stock should fall 
below targets, a reduction in fishing mortality was recommended

Examples of possible measures:

Indirect catch limitations (via reduced fishing effort)
• Delayed start of fishing (river, estuary)?
• Earlier fishing stop (river, to protect larger salmon)?
• More than one fish-free day per week (river)?
• Limit on the number of sold fishing permits?

Direct catch limitations
• Local fishing quotas?
• "Bag limits"?
• Requirement for release (e.g., of female salmon)?
• Maximum size limit (to protect larger salmon)?



Assessment & advice on 
international vs. bilateral level

Complexities of  stock status evaluation and 
predicting stock development

Photo: Åke Forssén



Assessment - scientific advice – management
International level

24 21.10.2024 Teppo Tutkija

Salmon in N Atlantic ocean:

NASCO
North Atlantic Salmon 

Conservation Organization

International Council for the Exploration of the 
Sea ICES

Scientific advice

Salmon in Baltic Sea:

European Union



Assessment - scientific advice – management
International level

National research labs around the Baltic sea
DATA EU Data Collection Framework (DCF) funding

STOCK Nominated WG members + observers
ASSESSMENT EU DCF funding

ICES nominates members
Scientific review
Approval, minutes of review

SCIENTIFIC WG chair, RG chair, ACOM &
ADVICE nationally nominated members + observers

Detailed formulation of scientific advice

Advisory COMmittee 
1 member / country (20 member counties)
Approval/disapproval/amending of sc. advice 

The Scientific, Technical and Economic Committee for Fisheries
TECHNICAL & Assists EU Commission
ECONOMIC Invited experts
CONSIDERATIONS Approves/ disapproves/comments on ICES advice

POLITICAL Quota agreement
DECISION-MAKING Pre-agreed allocation of quotas

ICES WGBAST
Stock assessment

Periodic benchmarking of 
methodology

Review Group

Advice Drafting Group

ACOM PLENARY
ICES advise

STECF subgroup

EU Commission
Russia

Catch samples Tagging, recaptures
Spawners counts

Catch & fisheries 
statistics

Juvenile abundance

STECF PLENARY
LU

KE

Background info



Bilateral Tornionjoki research & monitoring



The approach of status assessment of Tornionjoki salmon
• Focus on data rather than modelling the data: catches, catch composition, 

parr densities, smolt production, spawner counts etc.
• Pros: straightforward, easier to understand, up-to-date
• Cons: Does not consider what data does not tell/’biases’ in data, no formal synthesis

of data

• Data-driven approach is complemented by some results from ICES 
assessment
• Especially in actual status evaluation; how much salmon is (biologically) 

good/reasonable/bad amount
• ICES assessment fails to be accurate because of, e.g., not using the latest data

• For instance, 2023-2024 drops in spawning runs

• Note: A Tornionjoki-specific model version of ICES’s model is under work



About productivity of salmon stock

Antal lekfiskar

Smoltproduktion

Reference levels

RMSY

Rlim

Replacement line

Potential production capacity

Amount spawners

Amount smolts

Note:
Observations of S/R 
dynamics are from the latest
few decades
 The relationship displays
the CONTEMPORARY 
situation in the river and the
recent RECOVERY PHASE of 
salmon stock!



Uncertainties in measurements

Possible realizations of 
#eggs vs. #smolts

Possible realizations of 
S/R curve



Variations in natural sea survival affects
’potential production’ AND reference points

”Nothing in the nature is static!”

Lower sea
survival

Higher sea
survival



The nasty consequences of the non-static
nature

What to choose as a basis
of calculating reference
points?



About forecasting – ICES model

• ICES assessment must forecast 2 years ahead
• No other cues for future abundance, but

• General post-smolt survival level during the past few years
• Grilse and 2SW abundance estimates 2 years before advice year 3SW & 4SW 

abundance in target year
• No other information used from ’interim year’ (i.e. from assessment year), except

SST (affecting maturation rates)

• Post-smolt survival is currently the key variable
• IF some biotic or abiotic factors explain post-smolt survival AND that

information would be available early enough better predictions about
this survivalmore accurate short-term forecasts of abundance



• The age composition of the migrating 

salmon can provide clues about coming 

salmon run…

• A large number of grilse (one-sea-winter 

salmon) in year x could indicate a better 

spawning run in year x+1, and vice versa y = 2.5314x + 14924
R² = 0.4518
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About more real-time management –
scientific viewpoints
• What tools would be successful to manage fisheries so that the mgmt

target would be achieved in reality?
• This is a problem to be resolved regardless of anything else

• More effective & formal use of previous year’s monitoring data for 
predictions
• Tornionjoki-specific version of ICES model – could be run with previous year’s data
• Some other approach?

• In-season management
• Coast: no online information about the amounts of salmon when they are migrating

and fished along the coastmgmt relying on (uncertain) predictions
• How cautious one should be with coastal fishing?

• River: spawner counts could be used especially for mgmt of latter part of season
• How cautious one should be with the early-season river fishing?



Main take-home messages

• Long-term positive development, but..
• Worrying decline in recent years, especially in northern rivers
• Xx
• Yy

Photo: Ville Vähä



Thanks for your attention!
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