
      ?draft logo             Agenda 
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               Prof Dave Barclay 
  
11.15     Background to the Fisheries 
               Review / FMO process 
               Peter Jarosz 
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11:40     Reviews of some current Skye & WRFT 
               research and monitoring activity 
               Peter Cunningham & Isabel Moore 
  
12:30     Lunch 
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Summary  

•Fish & fisheries in Wester 
Ross 

•Juvenile salmon  
monitoring and the 
freshwater environment 

•Sea trout monitoring and 
coastal seas 

•Thank you to volunteers 
and supporters! 

 

 



 
Picture by Ben Rushbrooke 

Wester Ross 
 
Land of glaciated 
mountains,  
lochs and  
short, swiftly flowing 
rivers . . .  
 
 
 
 
 
 
 
 
 



 
Picture by Ben Rushbrooke 

. . . underlain by  
Torridonian sandstone 
and Lewisian Gneiss. 

 

 



 
Picture by Ben Rushbrooke 

Barren mountains . . .  
 

Beinn Eighe NNR: how natural? 



Sparsely vegetated slopes 

Beinn Damh forest: where are the trees? 



 
Picture by Ben Rushbrooke 

Sundew 

 

 

 



 
Picture by Ben Rushbrooke 

Bog asphodel 

 

 

 

Narthecium ossifragum 

"bone breaker " 



Strath na Sealga, upper Gruinard: note alder woodland along floodplain 

 

Unstable rivers 



Trees cling to 
inaccessible ledges 

Abhainn Dearg 



 
Picture by Ben Rushbrooke 

Fionn loch and Dubh loch 
from Beinn Airigh charr 

Uninhabited ‘wilderness’ . . .  



 
Picture by Ben Rushbrooke 

with ‘near pristine’ oligotrophic lochs 

Loch Maree . . . .  



Loch Maree 



Two forms of Arctic charr from Loch Maree   



Arctic charr from Coulin 



Brown trout       Salmo trutta  

Sea trout and brown trout 



Ray Dingwall with fresh 17lb cock salmon caught by Gavin Ramsay, May 2007 

Atlantic salmon 



Pictish stone depicting salmon and sea eagle 

in Gairloch Museum and found nearby 

Wild salmon were important the people in 
Wester Ross in the past 



Plockton Primary School Children photo by Naill McKinnon; a few years ago . . .  

Salmon in (and out of) the Classroom 

For some people, they are still important 

. . .  



 Salmon life cycle 



Salmon face many threats and challenges at sea . . .  

Coastal netting, Greenland 



Changing sea temperatures . . .  

Sea temperature anomalies: November  2015 & October 2016 
 
Source http://www.climate4you.com/SeaTemperatures.htm 

 



Salmon bring back marine 
nutrients from the ocean . . .  



A local fisheries trust can’t do much about problems far 
across the sea, however much can be done to support fish 

in fresh and coastal waters. 

Tributary of Gruinard River, 
September 2016 



What limits 
juvenile salmon 
production in 
Wester Ross? 

Juvenile fish surveys 
(Supported primarily by  
Wester Ross Area  
Salmon Fishery Board  
& river proprietors) 



Juvenile fish surveys 

Aims 

1. To determine the 
distribution of wild 
juvenile salmon (trout and 
eels) focussing on 
marginal habitat 

2. To assess the abundance 
of juvenile salmon. 

3. To provide information 
about the status of 
respective populations 
and of any management 
intervention that may (or 
may not) be required. 



photo by John Macpherson, River Kerry, sometime back in ~2006!

Electro-fishing:  

•an electric field is 
passed through the 
water  

•Fish swim towards the 
anode where they 
become immobilised 

•Fish are transferred to 
a bucket where they 
recover . . .  



Anaesthetise and measure each fish . . .  

By the River Kerry, with SNH student 
volunteers, September 2016 



29 

30 

Rivers where 
juvenile salmon 
have been 
recorded in 
WRFT area 

 

 
To add:  

Strath burn  

Flowerdale Burn  

Shieldaig river  

Achmore river  

Balmacara river  

Nostie Burn 

31 



29 

30 

Rivers where 
juvenile fish 
surveys have 
been carried 
out in 2014, 
2015 and 2016 
(to date) 
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Kanaird and Runie  
August & September  2016  



Dundonnell River, 
August 2016 



Gruinard River survey, 
August 2016 



River Ewe headwaters, 
August 2016 



Grudie hydropower development 



Torridon River survey, 
August 2016 



Sorting aquatic insect larvae, with 
Beinn Eighe NNR volunteers 

August 2016 





Little Gruinard invertebrate & juvenile salmon feeding study, 2014 
 
by Geoffrey Billier 
 
 
supported by  
Eilean Darach estate  

Kick sampling     and invertebrate drift sampling  





River Croe  

September 2016 

Heavily grazed by cattle, 
sheep and deer  



Lamprey ammocoetes from 
River Croe lowest site, 

August  2016 



Distribution and 
relative abundance of 
juvenile salmon  



Habitat problems:  
Abhainn Gleann na Muice, upper Gruinard River system 



Alder tree 
 Gleann na Muice 



Dead alder tree 
Gleann na Muice 



. . . a possible solution? 





Refertilising Wester Ross, April 2016  





In the past, many more 
salmon returned to 
Scottish rivers from the 
sea each year. 

 

 

How much marine 
nutrient was 
transferred to 
terrestrial ecosystems 
in Scotland in the past? 

 



How many 
smolts go 
to sea? 

 Smolt migration 



Tournaig trap 
project 

Ben Rushbrooke transferring smolts from downstream trap 
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Smolt length (mm)

Tournaig salmon smolt counts and ages (2015)1

1 year 2 years

3 years 4 years 

5 years
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Smolt length (mm)

Tournaig salmon smolt counts and ages (2007)1

1 year 2 years

3 years 4 years 

5 years

The number of 
smolts and their 
sizes varied at 
Tournaig from 
year to year . . .  



How many 
salmon 
return from 
the sea? 

 Returning adult salmon  



Tournaig trap upstream catches 
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Sea trout (inc. finnock)

Wild salmon

(left) Ben with a grilse, 6th August 2016 . . .  



Gairloch Primary 6 

and 7 pupils on a 

Life in Lochans 

fieldtrip. 
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Rod catches of salmon (including grilse), Wester Ross FT area 



Male salmon in Kinlochewe River, November 2014 (Andy Jackson) 

Break : any questions? 



Brown trout       Salmo trutta  

Sea trout and brown 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 

Wild trout 
diversity in 

Wester Ross 
 
  
 

Loch trout 
 

Burn Trout  
 

Sea trout 



Garbhaig falls . . . 

Photo by Steve Kett 



Fionn Loch from Beinn Airigh charr 

Trout caught by Ala Mackenzie 

Salmon fry & 
charr fry 



Gairloch Primary 6 

and 7 pupils on a 

Life in Lochans 

fieldtrip. 

 

brown trout from a wee lochan in the Gairloch hills! 



Loch Maree 





The art of dapping was 
developed on Loch 

Maree. . . 



Former British record 
rod caught sea trout  



 
Picture by Ben Rushbrooke 

The Loch Maree sea trout fishery collapsed in the 1990s 



Sweep netting Flowerdale Estuary, Loch Gairloch  
 (photo by Alex Gray) 

Sea trout monitoring  

Sweep netting Little Loch Broom 
  



Kanaird , 8th June 2016  
7 sea trout up to 400mm (5 lice)  



Kanaird 24th June 
12 sea trout mostly < 200mm; largest 
405mm.  
Max 10 sea lice (mostly <5). 



Boor Bay, Loch Ewe, 6th June: 
 2 sea trout 230mm & 310mm; 

 1 louse on one fish 



Boor Bay, Loch Ewe 5 July 2016 

Boor Bay, Loch Ewe, 5th July:  
2 wee sea trout (151mm and 
182mm) max 6 lice per fish 



Flowerdale estuary, Loch Gairloch , 6th June: 

 2 sea trout 230mm & 310mm;1 louse on one fish 



Flowerdale, Gairloch  7 July 2016 
31 sea trout, max 41 lice per fish (mostly preadults and adults) 



Flowerdale 1st September 2016 

 



Flowerdale, Loch Gairloch 20 September 2016  
21 sea trout. Max. 35 lice per fish, mostly <10 lice per fish 



Flowerdale7th July 2016; 530mm,  

Flowerdale 20 September 2016; 540mm,  





Flowerdale20 September 2016  



Flounder  
423mm,  

1040 grams  
Flowerdale, 

20th September  
2016  



Torridon estuary, 2nd  June 2016 



 

Sea trout, 206mm, 250+ lice 

with dorsal fin damage  

Balmacara, 10th June 2016  
 
8 small sea trout with up to 
250+ lice per fish  



Glenmore River, Glenelg  29th June 2016 



Numbers of farmed salmon have 
increased greatly providing many 
more hosts for parasitic sea lice  

Aird salmon farm,  
Loch Torridon October 2016 



~10 million adult female sea lice on 
salmon farms in Loch Torridon between 
December 2014 and March 2015.  

Sea trout sampling sites in 2015 
and salmon farm locations 



Density of sea lice (square root transformed) measuring by plankton tows in Loch 
Shieldaig 1999-2015 (Marine Scotland Science data).  
 
Green points are those in the first year of production, blue are in the second year.  
The period January 2014 – June 2015 is indicated by the box outlined in red which has been added to the 
published graph.  
 
This graph has been reproduced from the Scottish Government’s MSS Shieldaig Project website. 
http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels 
 

http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels
http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels
http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels
http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels
http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels


Question: what was the distribution of heavily lice-infested sea trout? 



Question: what was the distribution of heavily lice-infested sea trout? 

Sweep netting for sea trout Loch Gairloch,  19th May 2015 



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



Sea trout 295mm with at least 475+ lice.  
 

River Balgy sea pool, Loch Torridon 
Rod and line sample, 25th May 2015 
 
Total catch 8 sea trout, av. condition 0.76 
sea lice counts per fish: 0, 0, 0, 0, 0, 0, 26, 475+ 
respectively. 



River Balgy sea pool, Loch Torridon.  Rod and line sample,  25th June 2015 
 

Six sea trout. Average condition factor 1.00 (i.e. the fish are fatter than on 25th May).  
Sea lice counts per fish: 20, 74, 80, 43, 43, 175. 
Three fish have damaged dorsal fins. 
 
 



Sweep net sample, Loch Ewe,  
4th June 2015     
(~55km from nearest Torridon salmon farm) 

Total catch: 41 sea trout including 36 post-
smolts (<250mm) mostly with <5 lice per fish 
 
This 362mm sea trout with  just 10 lice  

 
 
 
 
 

. . . and also a 295mm sea trout  with 412 lice.  



Sea trout of 279mm 81 lice on it and a freshly damaged dorsal fin associated with sea louse 
infestation (photo by Andy Vicks) 

Loch Gairloch, 6th July 2015. 
 
Electro-fishing sample from sea 
pool of Flowerdale river.  
 
6 sea trout, sea lice counts per fish: 
52, 81, 16, 54, 85, 81, 2  



Did samples include sea trout with ‘100% expected mortality’ 1 fish? 

1 (sea trout with >0.3 lice/fish weight, g) Taranger, et al. 2015 



No evidence of many sea lice infested sea trout in the north of WRFT 
area in 2015 & 2016; local salmon farms had low sea lice counts.  
 

. . . just one sea trout caught! 

 

Little Loch Broom, 3rd August 2015 
 



Question 2: what was the impact of the sea lice infestation on sea trout populations? 



Question 2: what was the impact of the sea lice infestation on sea trout populations? 
 
Three maturing female sea trout taken in the South Erradale burn on 20th August 2015 by the 
WRFT e-fishing team. The largest fish was 350mm in length and 495g in weight. (no lice) 

This dorsal fin has been 
louse-damaged, but is 
healing 
 



Loch Gairloch, 1st October 2015. 
 
23 sea trout 214mm to 432 mm; >6 lice / fish 
 
Including mature female sea trout of 432mm 



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

? 



River Torridon fyke net, set in spawning burn from 13 Oct to 9th Nov 



Male and female sea trout from fyke net, 28th October 2015 

There were 76 ‘captures’ of sea trout in the fyke net . . . 
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Length (mm)

brown trout female sea trout female

brown trout male sea trout male

brown trout immature finnock

. . . out of a total of 211 trout captures; the others were a 
mix of mature male and immature brown trout.  



Torridon fyke net 3rd Nov.  
 

(top) 5 year old male sea 
trout of 410mm (scale 

bottom right) 
 

(below) 10 year old male 
brown trout of 352mm 



Mature male trout  (running milt) Torridon fyke net 3rd November 2015 
The top fish is a sea trout, the other three, brown trout. 



Female sea trout, 520mm  Torridon fyke net 29th October 2015 
 

Age 8+ years 
at least three spawning marks     

6 summers at sea 
 three years in freshwater 
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Shieldaig Trap , 2007-2012 (n=40)
[Marine Scotland Science data by FoI]

Occurrence of larger sea trout in Loch Torridon 
Relative % of sea trout of >310mm in samples from the  
 

MS Shieldaig trap, 2007 to 2012 (left) . . .and WRFT Torridon fyke net, 2015 (right).  



Some conclusions: 
 
•Despite high sea louse infection pressures associated with 
nearby salmon farms and high lice counts on some fish in 
some samples, sea trout were able to survive to maturity in 
some situations. 
 

•In the Torridon river system, trout egg deposition is still 
dominated by sea trout despite close proximity to salmon 
farms. 
 

• Longer survival of some River Torridon sea trout may be due 
to more favourable local geography and hydrology with fresh 
& brackish water options for evading infective lice and seal 
predation. 
 

•However, in other situations (e.g. nearby Shieldaig River 
system) lice infested sea trout are evidently more vulnerable? 

 





  

White-tailed 

(sea) eagle 

Gannet   

Seals: Populations of both 

harbour and grey seals are 

near recorded highs. There 

are few natural predators in 

local waters (rare Orca 

sightings). Formerly culled 

 by salmon netsmen. 

Otter:  

Widespread and 

abundant around the 

coastline. Feeds on 

small fishes and 

crabs. Diet is un- 

likely to include 

healthy sea trout 

in the sea. 

Sea trout:   Kelts, over-

wintered finnock and smolts 

may be particularly vulnerable 

when water temperatures are 

still cold in spring, especially  

if health is compromised  

(e.g. by sea lice infection). 

Phytoplankton: Production 

depends upon sunlight and 

dissolved nutrient con-

centrations, and reaches a  

peak in early summer.  

Zooplankton: Changes  

in the relative abundance  

of important Calanus 

species may be related to 

global climatic change.  

 

Common prawn: Other small 

crustaceans are also of im-

portance as food for sea trout. 

Common shrimp:  

Emerges from sand to feed 

at night. An important food 

for many fish species. 

Herring and sprat: Herring 

stocks around the west of 

Scotland were lower in 2005  

than in 2004, with particularly  

few fish in the Minch (ICES). 

 
Cod, Haddock and  

Whiting: Taken as bicatch  

by nephrops trawlers.  Cod 

and whiting stocks are near 

historic low levels; haddock  

at sustainable levels. 

Minke whale and 

porpoise: Target  

sandeels in the early 

summer, then sprat and 

herring from mid-summer 

onwards. Whales were 

less common in 2005  

than in 2004. 

Sandeels: of vital importance 

for sea birds, marine mammals 

and many fish species. ICES 

advise that the current status  

of West Coast sandeels is 

‘unknown’. 

Trawling: Rising fuel prices 

provide additional incentives  

for the further development of 

alternative, more selective,  

fishing methods.  

Sea birds:  

The ‘catastrophic and 

unprecedented breeding 

failure’ around the West 

of Scotland in 2005 has 

been attributed to a 

shortage of sandeels 

(RSPB).  

Jellyfish: Dense 

aggregations of 

moon jellyfish 

formed in local  

sea lochs during 

summer 2005. 

Jellyfish may out-

compete juvenile 

fin-fish for 

zooplankton. 

Pollack: Large pollack may be 

significant predators of small  

sea trout. Gadoids (including 

Pollack) are important food for 

seals. 

Sea trout and the seas 

around Wester Ross 

Small gadoids: 

Pollack, Saithe, 

Whiting, etc. 

Nephrops: Live in 

burrows in deeper water. 

Fishermen in Loch 

Torridon catch only 

larger nephrops by using 

creels with ‘hatches’ that 

allow smaller nephrops 

to escape (MSC 

‘Sustainable Fishery’). 



2009: a remarkably ‘fat’ sea trout of 380mm, 800g (condition factor 1.46) taken in the 
sweep net at Boor Bay on 15th July 2009 (photo Ben Rushbrooke) 

Sea trout condition . . .  



Sandeel ‘glut’, Gairloch, early July 2009 
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The sea trout we caught in 2009 were fatter than in 2010 & 2011 

Sea trout from Flowerdale Bay, Loch Gairloch, 

29th June 2010 
Sea trout from Kerry Bay, Loch Gairloch, 

29th June 2009.  

2009 2010 



Lesser weaver fish, Kerry bay  
Photo by James Butler 

Sea trout also eat juvenile herring 



Herring 

Herring from Loch Ewe, January 2016  



Gairloch Primary 6 

and 7 pupils on a 

Life in Lochans 

fieldtrip. 

 



 

Places where fishermen say Minch 
herring spawn(ed) on ‘coral’ in March 
 
 

 

(map from Celtic Fringe magazine.) 



Thanks to Roddy MacIver 

Herring in spawning condition, from Loch Ewe, 
January 2010 









Ullapool Sea Angling  
competition,   

20th  August 2016  



Ullapool Sea Angling competition  20th  August 2016  



Gairloch High School field trip, Slattadale, November 2016 





WRFT Loch Maree ghillies and angling day, September 2016 



Photo by Piotr Zycki via www.pbase.com 
 

Loch Coruisk, Isle of Skye 

Is there a need to designate some ‘special’ sea trout systems in Scotland?  

http://www.pbase.com/


 

 

For help and support over the past 12 months, thank you to 

Christian Gudgeon, Ian MacFadyen, Aaron Matheson, Ben Bulmer, Matt Zeitz, Alan McGillivray, Donald Rice, Alasdair and Sophie Macdonald and 

friends, Mike Stanners, Brian Fraser, Ian Allison, Stuart Allison, Sue Pomeroy, Bill Whyte, Ben Rushbrooke, Gary Bulmer, John Mackenzie, Duncan 

MacKenzie, Hugh Whittle and family, Ray Dingwall, Peter Jarosz, Prof Peter Maguire, Fraser Wilson (MI Cables), Fred Robertson, Mark Williams and 

family and friends, Prof Barry Blake, Prof Dave Barclay, Ala MacKenzie, Derek Roxburgh, Terry Jack, Norman Thomas, Alastair Pearson, Bill Anderson,  

Fraser Anderson, Terry Jack, John Weir, Doug Bartholomew, SNH Beinn Eighe NNR volunteers, Dr John Ogle family and friends, Frank Kalinowski, Pat 

Wilson and family, Philip Smith, Neil Morrison, Simon Stewart, Jim Raffell, Les Bates, Colin Blythe, Charlie Hill, Dr Andy Walker, Sue Pomeroy, Dr Steve 

Kett, Dr Andy Vicks, Vu Dang, Middlesex Uni Students, Ben Rushbrooke, David & Veronica Mullaney, Callum Sinclair, Chris Horrill, SNH Beinn Eighe 

NNR volunteers, Mark MacKenzie (Kaenchullish Estate, Achiltibuie A.C members, Alastair MacDonald (Dundonnell Estate), Colin Simpson, Nigel Carr, 

Gary Bulmer, Fred Robertson, Mark Williams and family, Jim Buchanan, Dr James Close, Bill Anderson, Jeremy Fenton, Lennie Campbell,  Drew 

Davies, Mary Gibson, Cameron Thomas, Dr James Merryweather, David Holland, Nick Sanders (Glenelg AC), SNH Beinn Eighe NNR volunteers, 

Michael Aitchinson, Kathy P. Jones, Noel Hawkins, Sarah Nason, Keith Dunbar, Iain Muir, David Holland, Dr James Merryweather and friends, Roger 

and Pat Cottis, Duncan Currie, Bill Woodrow, Nick & Lizzie Sanders, . . . and everyone else  

http://www.ninevehtrust.org.uk/


Thank you! 


