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2. A summary of 18 years of smolt studies 

3. Change of behaviour 

4. (Cormorant management) 

Overview 



Fra Sportsfiskeren 1996 









 
 

 

 

 

 
Conflict:  Conservation of a healthy cormorant population 

and conservation  of harvestable fish stocks 

 

                 Fish enough for predators and anglers 



Colonies of Great Cormorants 



Development in breeding stock (pairs) in Denmark  1973-2015 



Colonies 2014 

Current max number 

of birds: 250.000 

 

 

Current min number 

of birds: 15.000 



Smolts 

Pre-smolt/parr in-river predation 

 

Predation on migrating smolts 

 

Predation on post-smolts 

 

Salmon/trout, wild/hatchery 

 



Predation on salmon- and trout-smolt has been studied since 1997 

 

Radiotelemetry 

 

Acoustic telemetry 

 

PIT- tagging 

 

CodedWireTagging 

 

Pellet-analyses 



Methods 

PIT- Tags (Passive Integrated 

Transponder) 

Acoustic tags 

Radio-tags 



Eels, salmon smolts and flounders were cw-tagged and released 

in Skjern River and the estuary 2003 and 2004 

Old cormorant stories 



Skjern River 

North Sea 

Sluices 

Surface area: 300 km 2 

Depth: 0 - 10 m 

500 - 2000 nests 



Pellet collection 



Recovery of cw tags from salmon smolts from cormorant  

pellets collected April through June 2003 

 

Predation of salmon smolts 2003
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Results from Ringkøbing Fjord 2000 – 2004 

 

Telemetry (2000, 2002): Salmon smolts 40 – 50 % of tags were                                                                                                                                                                              

 recovered from one colony. 

 

CW-tagging (2003, 2004):  25 % of the available tagged salmon smolts  

 were eaten during the 3-weeks smolt migration period.  

             40 – 50 % of tagged eel were eaten in one year. 

             All (100%) of tagged flounders eaten in 15 days 

 

Pellet analyses: 30,000 salmon smolts, 1.4 million flounders,   

 38,000 eel were eaten. 
 

    

 



Year Number 

tagged 

Species and 

origin 

Estimated 

mortality (%) 

Method Source Location 

1997 50 Wild trout 55 Radio-telemetry Dieperink et al. 2001 Estuary 

(Horsens) 

1997 50 Hatchery trout 67 Radio-telemetry Dieperink et al. 2001 Estuary 

 (Horsens) 

2000 17 Wild trout 24  Radio-telemetry Dieperink et al. 2002 Lower river/estuary (Skjern) 

2000 51 Wild salmon 48 Radio-telemetry Dieperink et al. 2002 Lower river/estuary 

(Skjern) 

2002 51 Salmon (mix) 40 Radio-telemetry Baktoft 2003 Lower river/estuary (Storaa) 

2003 64,500 Hatchery salmon 23 CW-tagging Jepsen et al 2010 Lower river/estuary (Skjern) 

2003 - Salmon (mix) > 60* Pellet analyses Sonnesen 2007 Lower river/estuary (Skjern) 

2005 10,000 Hatchery salmon 31 CW-tagging Jepsen et al 2010 Lower river/estuary (Skjern) 

2005 58 Salmon (mix) 53** Acoustic telemetry Koed et al 2006 Lower river/estuary (Skjern) 

2005 42 Trout (mix) 88** Acoustic telemetry Koed et al 2006 Lower river/estuary (Skjern) 

2007 69 Salmon (mix) 60** Acoustic telemetry Baktoft & Koed 2008 Lower river/estuary (Skjern) 

2007 30 Wild trout 61** Acoustic telemetry Baktoft & Koed 2008 Lower river/estuary (Skjern) 

2008 4363 Wild trout 45*** PIT-tagging Jepsen et al. 2014 Fjord (Mariager) 

2009 1038 Hatchery salmon 79*** PIT-tagging Unpublished Fjord (Mariager) 



2009 20 Wild trout 41 Radio-telemetry Boel 2012 Lake Hald 

2009 5009 Wild trout 42*** PIT-tagging Jepsen et al. 2014 Fjord (Mariager) 

2008-

2010 

3602 Wild trout 42*** PIT-tagging Boel 2012 Lake Hald 

2010 5900 Hatchery trout 72*** PIT-tagging Thomsen 2013 Coast (Fynen) 

2014 1400 Wild trout 22*** PIT-tagging Jepsen et al. 2014 Coast (Fynen) 

2016 74 Salmon (mix) 42 Radio-telemetry Unpublished Lower river/estuary (Skjern) 

2016 54 Wild salmon 48** Acoustic telemetry Flavio et al. 2018 Lower river/estuary (Skjern) 

2017 75 Wild salmon 48 Radio-telemetry Unpublished Lower river/estuary (Skjern) 

2017 215 Wild salmon 56** Acoustic telemetry Flavio et al. 2018 Lower river/estuary (Skjern) 

Mean predation rate on smolts: 47 %. 



Cormorants in our streams – a new phenomenon 



Foto: Allan Guido Nielsen 

Foto: Michael Holm 

Two cold winters 

2009-10 

2010-11 



Change of behaviour 

Silkeborg Centrum 2017 



Grayling – Omme Å 

Number pr. km 

2009 2010 

Fry 147 0 

1+ 250 5 

Larger 15 1 

Total 412 6 

 Catch of Grayling  by electrofishing a  2 km stretch in Omme Å  2009 og 2010 (Iversen 2010). 

 



Grayling 



Grayling 

Grayling density in 1,5 km stream. Cormorants were first seen in     

09/10.  
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In a 2015 study, 25 grayling (32-36 cm) were radio-tagged 

in October. 

 

Cormorants visited the river in February  

80% of the fish were eaten along with 75% of the fish biomass 



Predation in river on juvenile salmonids?? 
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Effect of in-river predation? 
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Adult sea-trout 



Predation on post spawning sea-trout 
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Length TL (cm) 

Predation on sea-trout throughout the whole life 



Life-cycle impact – sea trout 

1000 fry 1000 fry 

Without cormorants With cormorants 

Predation in river/stream 

100 smolts 25 smolts 

Predation during migration 

90 post-smolts 13 post smolts 

Predation on the coast ? 

30 spawners 2 spawners 
Predation after spawning 

30 large sea trout 1 large sea trout 



Conclusion: 

 

Significant impact on fish populations in Rivers, Lakes and coast. 

Documentation that predation from cormorants is now  

the main regulating factor for many fish stocks, including salmon. 

 

Effects include: 

 

•Economic loss (commercial and recreational fishing) 

 

•Cultural loss 

 

•Biodiversity loss 

 

•Problems in reaching WFD requirements 

 

 

 

 

Is this only a problem in DK?   
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Documentation 



Thank you 



  Management 
Ministry of Environment 

Cormorant-group: Stakeholders, managers, experts 

 

National cormorant management-plan since 1997: 

 

•Egg oiling 

 

•Prevention of new settlements 

 

•Protective Shooting  (fishers and hunters) 



Adaptive management  

• MP provides the framework 

 

• Loss in poundnets – fishermen were permitted to shoot cormorants at 

nets (1000 m) 

 

• Loss of smolts – anglers were permitted to shoot cormorants during 

smolt migration 

 

• Cormorants foraging in the rivers – protective shooting was initiated 

 

• Now it is also be possible to shoot at night roosting sites 



Permissions granted to regulate (shoot) in rivers 



Oiling off 

eggs 

Fotos: Jan Skriver 



Course in Wildlife Ecology and Management, spring 2011, Block 5: Cormorants: Population ecology, 

modelling and management 
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