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Still too many sea lice in coastal waters?  . . .  

Peter Cunningham (WRFT Biologist)

• What is a sea louse? 

• What is a sea trout?

• Why are sea lice a problem for 
wild sea trout and salmon?

• Sea louse monitoring results for 
2023

• Sea lice regulation to protect wild 
fish? 

• Future prospects . . . 
 

Adult female sea lice on a Gairloch sea trout (Gulvain, aka Roger Mclachlan)



Please see WRFT website for 
lots of previous studies and 
presentations

https://www.wrft.org.uk/activities/sealicemonitoring.cfm#:~:text=Sea%20lice%20epizootics%20remain%20one%20of%20the%20biggest,in%20estuaries%20at%20Dundonnell%20and%20Poolewe%20since%201997.


•Sea lice are naturally 
occurring parasites of fish.

•Larval Lepeophtheirus 
salmonis attach to salmon 
and sea trout and grow by 
eating the mucus, blood 
and skin of their host fish.

Lepeophtheirus salmonis
(James Butler)

Sea trout of 281mm taken in the sweep net at Flowerdale on 19th May 2015. This 
fish carried an estimated 500 mostly chalimus stag lice. Note the descaled area 
below the dorsal fin associated with a bird attack (photo by James Merryweather). 



What is a sea trout?

 

Impassable  
Waterfall: 
Barrier to  
sea trout. 

Hill loch trout: 
Isolated populations live 

above falls in hill lochs and 
streams. Some grow to 
40cm or more in lochs. 

The wild trout of a coastal stream system in Wester Ross 

Burn trout: 
May grow to no more than  

15 cm long, maturing at age 
of four or five years. 

Otter: Catches trout 
in spawning streams 

in the autumn. 

Troutless lochan: 
Supports a rich diversity of 
other aquatic wildlife. 
 
 
 

Wind-blown insects: 
Can represent the 
main food for trout in 
summertime. 

Caddis (sedge) 
fly larvae: Food 
for trout in lochs 
and streams. 

Dipper:  
Takes washed-out 
eggs at spawning 

time. 

Trout eggs: 
Remain buried in the 
streambed through 

the winter. 

Ecdyonurus 

Angling:  Permits for 
hill loch fishing are 

available locally: 
please ask in local 

shops or Post Offices. 

Mayflies: 
Nymphs and adults 
are important food 
for trout. 
 

Stoneflies: 
Nymphs are found in 
fast-flowing streams. 

Kelp forest: Cover for sea trout. 

Heron: 
Feeds along the coast 
and inland. Small trout 
are taken in streams and 
estuaries.  

Finnock: 
Most sea trout return to 

freshwater after their first 
summer at sea when still 

immature. 

Sea trout smolts: 
Migrate to sea in April and May, 

usually after 3 or 4 years in 
freshwater. In drought years, 
migration may be delayed. 

Red-breasted Merganser: 
Takes more smolts in dry 

years when smolt 
migration is delayed. 

Sandeels: 
Sea trout grow fat 
when sandeels are 
plentiful. Common Prawn: 

Found in the 
mussel beds in 
estuaries. 

Adult sea trout: Mature 
after 2+ summers at sea. 
Overwintering trout were 
found in Loch Gairloch in 

2010 & 2011. 
 

Sea lice:  
Lepeophtheirus salmonis is a 
natural parasite of sea trout, 
but numbers can be much 
higher near salmon farms. 

Harbour Seal:  
Feeds mainly on other 

fish. Unhealthy sea 
trout are more likely to 

be taken by a seal, 
particularly in winter 

when the sea is cooler.  

 

PDC   5/2011 

Red-throated Diver: 
Please don’t disturb divers 
on breeding lochans. 

Golden Eagle 

Spraint site:  
   Nutrient-rich oasis. 

Otter runs: 
Networks of trails 
through the hills. 

Sedge fly 

Trout spawning: 
Trout lay their eggs in gravel in 

autumn. The female may be a sea 
trout, the male a burn trout. 

Juvenile Herring and Sprat 
(whitebait): 
Important food for sea 
trout. 

TROUT FOOD  PREDATORS  

Trout fry: 
‘Swim up’ from the 

streambed in April and 
grow quickly if there is 

plenty of food.  

Hill loch: Each loch is 
different. Lochs at the top 
of a chain often have larger 
trout! 
 
 
 

Estuary: Early-returned sea trout may linger 
here in June if heavily infected with sea lice. 

 
 
 

Baetis 

• A sea trout is a Brown trout (Salmo trutta) 
which spends part of its life in the sea. 

• After 2 to 4 years in freshwater, sea trout 
tend to go to sea for the first time, when 
they are about 12cm to 18cm long.  

• Most sea trout spend at least summer 
months in the sea; they return to rivers in 
the autumn to spawn and may over 
winter in freshwater or in the sea.

• Sea trout may survive to spawn many 
times. 

https://www.wrft.org.uk/files/The Wild Trout of a Coastal Stream System1.pdf


Wester Ross Wild Trout 

diversity 

illustrated by Paul Vecsei 

https://www.flickr.com/photos/fishasart/

https://www.flickr.com/photos/fishasart/


Fionn Loch from Beinn Airigh charr

Trout caught by Ala Mackenzie, 2004

A special place for conserving wild fish genetic  diversity . . .

Piscivorous trout and prey: 
juvenile char, salmon & trout 

 Fionn Loch, Sept 2017

Fionn Loch brown trout, Sept 2017

The Fionn Loch 



The Loch Maree Sea trout Fishery 
15+ boats with ghillies through summer and early autumn



Former British record rod caught sea trout

Loch Maree had a reputation for 
large sea trout 



The Loch Maree sea trout fishery collapsed at the end of the 1980s. 
The big sea trout have never reappeared. fishing effort has been much less 
in recent years than in the 1980s.   



Loch Gairloch Sea 
trout,  19th May 
2015: approximately 
500 lice . . . 

Why are sea lice a problem? 



Numbers of farmed salmon in 
Scotland have increased greatly in 
the past 30 years providing many 
more hosts for parasitic sea lice . . . 

Aird salmon farm, 
Loch Torridon October 2016

but sea lice numbers have not 
been controlled to protect wild fish 

Why are sea lice a problem? 



Middlemas et al 2012 analysed fishery trust data  and showed that there was 
a correlation between lice levels on sea trout post-smolts and the proximity 
of salmon farms in the 2nd year of the farm salmon production cycle. 

Fisheries Management and Ecology

Volume 20, Issue 1, pages 68-74, 5 NOV 2012 DOI: 10.1111/fme.12010

http://onlinelibrary.wiley.com/doi/10.1111/fme.12010/full#fme12010-fig-0004

Relationship between sea lice levels on sea trout 

and fish farm activity in western Scotland, Figure 4: 

Fitted relationships between the probability of sea trout 

exceeding the critical lice burden (p) and distance to 

nearest farm (in km) calculated using the median fork 

length of sea trout (160 mm). Relationships are 

presented using the typical weight of individual salmon 

on farms in the first (0.2 kg) and second (3 kg) years of 

production. The line shows the fitted relationship with the 

shaded areas representing the 95% pointwise likelihood 

bands.

http://onlinelibrary.wiley.com/doi/10.1111/fme.2013.20.issue-1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/fme.12010/full


Marine 
Directorate 
scientists are 
currently writing 
up results from 
many years of 
research and 
monitoring in 
Loch Torridon . . .

https://www.gov.scot/publications/aquaculture-interactions-shieldaig-field-station/


For example, young salmon from the 
River Carron have to pass many active 
salmon farms as they head out into the 
Minch. 

These fish may be exposed to very high 
numbers of sea lice.

Unlike sea trout, post-smolt salmon do 
not return to freshwater if they get too 
many sea lice on them. 

Wild salmon post-smolts are also 
infected by sea lice.
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Kishorn and Carron area
salmon and grilse rod catches

msw salmon

grilse

Produced from data provided by Marine Scotland. Crown Copyright.
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Badachro to Applecross area
reported rod catches of salmon and grilse 

msw salmon

grilse

Produced from data provided by Marine Scotland . Crown Copyright
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Little Loch Broom, Gruinard and Ewe area
reported rod catches of salmon and grilse 

msw salmon

grilse

Produced from data provided by Marine Scotland . Crown Copyright
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Kanaird, Ullapool & Broom area
reported rod catches of salmon and grilse 

msw salmon

grilse

Produced from data provided by Marine Scotland . Crown Copyright

Rod catches of wild 
salmon are 
collapsing where 
there are many 
farmed salmon.

Some native, 
locally adapted  
wild salmon 
populations are 
now critically 
endangered, if not 
already gone.  



Estimated impacts of salmon lice on the 
abundance of adult Atlantic salmon returning 

from the ocean for spawning in 2019   

 < 5% reduction in numbers of returning spawners

 5% – 9.9% reduction in numbers of returning spawners 

 10%-30% reduction in the  number of returning spawners

 >30% reduction in the number of returning spawners 

  

In Norway scientists have 
been able to quantify the 
impact of sea lice on wild 
salmon numbers . . .



http://www.imr.no/lakseluskart/html/lakseluskart.html

Larval sea lice dispersal 
from salmon farms has 

been monitored in 
Norway. 

http://www.imr.no/lakseluskart/html/lakseluskart.html


Sea lice monitoring by WRFT in 2023 

• Kanaird estuary  - sweep netting  
• Loch Ewe (Boor) - coastal fyke net 
• Gairloch (Flowerdale) - sweep netting 
• Applecross - sweep netting 



Applecross 25th May 2023 



Fish number 

on field sheet 

Fish length 

(mm)

Recorded 

weight or 

*estimated 

weight (g)

Recorded 

condition 

factor or 

*projected 

condition 

factor

Copepodid 

& 

Chalimus

Pre-adult 

& adult

Ovigerous 

females
Total L. s *estimated 

lice/g fish 

weight

^Dorsal 

fin 

damage 

score 

Cryptocotyl

e ligua spots 

per cm2 of 

caudal fin

Predator 

damage

Photo Scale 

sample

Comments
≥13 

lice/fish

?

Lice/g 

fish 

weight

Range Mortality
Projected 

mortality %

1 Sea trout 397 612 0.98 360 0 0 360 0.588 3 0 n y y photo of dorsal fin Yes 0.588 >0.3 100% 16 42 38.10 38.10

2 Sea trout 313 274 0.89 300 0 0 300 1.095 3 4 y y y bird beak scar Yes 1.095 0.2-0.3 50% 2 4.76 2.38

3 Sea trout 503 1085 0.85 60 0 0 60 0.055 3 0 n y y at least 200 lice spots on tail photo Yes 0.055 0.1-0.2 20% 1 2.38 0.48

4 Sea trout 283 185 0.82 5 2 0 7 0.038 1 0 n y y No 0.038 <0.1 0% 23 54.76 0.00 40.95

5 Sea trout 333 363 0.98 300 1 0 301 0.829 2 0 n y y caudal fin eroded Yes 0.829

6 Sea trout 362 408 0.86 200 0 0 200 0.490 2 1 n y y Yes 0.490

7 Sea trout 330 280 0.78 0 0 0 0 0.000 0 1 n y y No 0.000

8 Sea trout 308 260 0.89 0 0 0 0 0.000 1 0 n y y lice off (lice spots) No 0.000

9 Sea trout 305 236 0.83 55 0 0 55 0.233 2.5 1 y y y old predator damage Yes 0.233

12 Sea trout 275 174 0.84 55 0 0 55 0.316 2 2 y y y old predator damage Yes 0.316

13 Sea trout 350 382 0.89 350 0 0 350 0.916 1.5 1 n y y Yes 0.916

14 Sea trout 299 235.2 0.88 550 0 0 550 2.338 1.5 0 n y y smart phone photos Yes 2.338

15 Sea trout 305 256 0.90 250 0 0 250 0.977 2 0 n y y Yes 0.977

16 Sea trout 315 271 0.87 88 0 0 88 0.325 1 0 n y y Yes 0.325

17 Sea trout 335 340 0.90 120 0 0 120 0.353 2 10 n y y many lice spots (lice off) Yes 0.353

18 Sea trout 297 230 0.88 20 1 0 21 0.091 1 0 n y y Yes 0.091

19 Sea trout 320 262 0.80 0 0 0 0 0.000 0.5 3 n y y lice off (lice spots) No 0.000

20 Sea trout 292 170 0.68 5 1 0 6 0.035 2.5 0 y y y tail damaged, lice off No 0.035

26 Sea trout 340 395 1.00 60 0 0 60 0.152 2 0 n y y lice off, fatter fish Yes 0.152

27 Sea trout 352 360 0.83 180 0 0 180 0.500 2 0 n y y ?2 photos of fish Yes 0.500

28 Sea trout 365 530 1.09 180 0 0 180 0.340 2 0 y y y bird; chunky fish Yes 0.340

29 Sea trout 336 330 0.87 0 0 0 0 0.000 1.5 0 y y y bird beak damage; lice off No 0.000

30 Sea trout 363 465 0.97 420 0 0 420 0.903 2 0 n y y Yes 0.903

31 Sea trout 307 260 0.90 3 0 0 3 0.012 1 0 n y y lice off, healed No 0.012

32 Sea trout 320 283 0.86 3 1 0 4 0.014 3 0 y y y minor predator damage No 0.014

33 Sea trout 293 221.4 0.88 100 0 0 100 0.452 2 0 n y y Yes 0.452

34 Sea trout 296 228.2 0.88 400 0 0 400 1.753 2 0 n y y Yes 1.753

35 Sea trout 342 352.0 0.88 220 1 0 221 0.628 2 2 y y y old predator damage Yes 0.628

36 Sea trout 294 223.6 0.88 0 0 0 0 0.000 1 3 n y y No 0.000

37 Sea trout 306 252.1 0.88 10 1 0 11 0.044 1 0 n y y No 0.044

38 Sea trout 295 225.9 0.88 0 0 0 0 0.000 1.5 1 n y y lice off (lice spots) No 0.000

Averages for sea trout >200mm in length 327 0.88 139 0 0 139 0.435 1.76 0.94

Smolts and recent post-smolts (less than 200mm in length) 

10 Sea trout 162 37 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

11 Estuary trout 154 32 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

21 Sea trout 143 26 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

22 Sea trout 160 36 0.88 0 0 0 0 0.000 0 0 n y y stocked? No 0.000

24 Sea trout 170 43 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

25 Sea trout 155 33 0.88 0 0 0 0 0.000 0 0 n y y hook scar deformity No 0.000

40 Sea trout 140 24 0.88 5 0 0 5 0.207 0 0 n y y No 0.207

41 Estuary trout 155 33 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

42 Estuary trout 145 27 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

Brown trout 

39 Brown trout 230 107 0.88 0 0 0 0 0.000 0 0 n y y another parasite protruding from ventNo 0.000

23 Brown trout 140 24 0.88 0 0 0 0 0.000 0 0 n y y No 0.000

Lepeophtheirus salmonis

Applecross 
sea trout 
2023

For Caol 
Mor 
Salmon 
farming 
EMP

Sample #1: 
25th May 
2023

Most of the 
larger sea 
trout in the 
sample  
had over 
0.3 sea lice 
per gram



Applecross 
21st June 2023 



Applecross 21st June2023

188mm, 99lice  



Applecross 19th 
July 2023 



Where did the lice on sea trout at Applecross in May and June 2023 come from?



‘For the Inner Sound 
wild salmon protection 

zone, which 
encompasses the 

Applecross river, and 
indeed all the zones in 
the area, the infection 
risk arising from the 

EMP sites is low (< 0.3 
lice-days m-2).’

Where did the lice on sea trout at Applecross in May and June 2023 come from?

MOWI assessment



During the period 2008 – 2013 some of the largest sea trout in the 
Wester Ross area were taken in Loch Gairloch
(in front of the WRFT office!)

Sea trout, 580mm, taken in WRFT sweep net on 7th June 2010



Flowerdale, Gairloch 5th April 2023

268mm, 200+ sea lice 



Boor Bay, Loch Ewe, coastal fyke net (for sea 
trout) 

Catch dominated by juvenile gadids (pollack, cod, 
coalfish, poor cod)  carrying high infestation of 
Cryptocotyle lingua



Kanaird, 6th June 2023 



Sea lice monitoring 2023 

Heavily lice infested sea trout in April 2023 at Gairloch 
and May 2023 at Applecross 

Need to find a way to be able to share sea lice data from 
EMPs across Scotland to understand and analyse the 
regional sea lice situation in real time 



Picture by Ben Rushbrooke Torridon and Liathach by Lulu Strader, Sept 2010

Sea trout sampling in the River Torridon in 2015 . . .

Fyke net,
23 Oct – 9 Nov

Sweep netting, 
June & July



Torridon estuary sweep netting, 15th June 2015 . . . 
just one sea trout, 500mm , no sea lice. 

?



The River Torridon trout 
spawning burn fyke net project 
October – November 2015 







Young salmon from the River Carron 
have to pass many active salmon farms 
as they head out into the Minch. These 
fish can be exposed to very high 
numbers of sea lice.

Currently, young salmon from the 
Rivers in the Wester Ross MPA have 
few active salmon farms to pass. 

Can wild salmon from rivers in the 
Wester Ross MPA be given more 
protection than those from rivers 
further south?

Wild salmon post-smolts are also 
infected by sea lice



http://www.imr.no/lakseluskart/html/lakseluskart.html

Do post-smolt salmon 
from Scottish rivers 

pass through lice 
infested waters to the 

west of Norway? 

?

?

http://www.imr.no/lakseluskart/html/lakseluskart.html


http://www.imr.no/lakseluskart/html/lakseluskart.html

. . . do post-smolt salmon from 
Scottish rivers pass through lice 

infested waters around Shetland, 
the Faroes and Iceland?

?

?

http://www.imr.no/lakseluskart/html/lakseluskart.html


Thank you to:

 and to estates, members, other supporters, 
and many volunteers for lots of in-kind help 

in 2023
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