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‘ Thetold’ Westér ﬁQSs- Fisheries Trust was set up.in 1996 in response to the decline
_in-wild salmen,and.collapse of sea‘trout fisheries including that of Loch Maree,
«formerly one of the-most.productive sea trout fisheries in North West Europe™
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We depend upon many volunfeersfand other helpers to carry out flsh surveys
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http://wildlife.visitwester-ross.com/news.asp?newsid=2

The Little Gruinard River was designated by the European Union as a Special Area
of Conservation [SAC] for the Atlantic salmon (Salmo salar) in 2005. It is not the
largest nor the most productive wild salmon river within Wester Ross but it does
contain some of the most remarkable habitat for juvenile salmon production.
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r/ ugh a series of rocky cascades wild salmon must negotlate challenging
LW a %around huge boulders to continue their remarkable Journey home
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; E%’* n some parts of the Lyllttle Grulnard Rlver adult female salmon have been
i the maln movers of the'stones‘fo'.rgh‘undreds perheps fOr thousands of years.
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Ancestral salrhon reddsv(old ne___s‘ts) can even be. seen |n satelhte photographsf
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“Whete there are deep pools and abundant areas of

Some adult salmon ’go';no further than the main river

spawning and nursery habitat areas.

Other fish continue upstream as far as the Fionn Loch and

beyond. Some headwater spawning streams W|th|n—the j ..f.:;;‘v o ey

SAC have not been surveyed for many years. ,*
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https://www.wrft.org.uk/files/Little Gruinard FMP April 2011 Part 6.pdf

SN

- Th e W R FT e I ect rO'fi S h i n g tea m Zippin density estimates for salmon fry and parr for cSAC Atlantic

salmon rivers in Scotland in 2004/05 (SNH data)
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LITTLE GRUINARD RIVER

recorded some of the highest
densities of salmon parr (age 1++)
for any SAC salmon river in
Scotland. However, for their age
they included some of the
smallest and slowest growing.
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Four year classes of juvenile salmon from a Little Gruinard headwater


https://www.wrft.org.uk/downloads/files.cfm?id=29

The neighbouring big Gruinard River is the most productive wild salmon river

within the Wester Ross area. However, WRFT surveys recorded mostly small
salmon fry, with few sglmon parr large enough to go to sea the following year.
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Length / frequency (numbers of fish / minute) of juvenile
salmon caught at 4 sites in the Gruinard River, 26th August 2016

too smallto big enough to
become smolts become smolts
the following year the following year
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Small Gruinard salmon fry
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http://www.wrft.org.uk/files/SWRFT Review February 2018 Final for web V2.pdf

The bedrock beneath many river catchment
areas in Wester Ross yields very little nutrient.

Life on land and in freshwater depends upon
the provision and circulation of life-limiting
nutrients, especially phosphorus, through the

ecosystem.
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Gneiss and sandstone

boulders
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Legend
- Basalt dolerite and allied types
I:l Durness Limestone (partly Cambrian)
[ Epidiorite and allied types

[ Amphibolite and allied types

I intermediate and basic rock

|:| Durness Limestone

[ JLowerLias

! Moine schists

[ ] open Water

|: Permian and Triassic sandstones
l:| Pipe-Rock and Basal Quartzite
- Porphyrite and allied types
l:| Moine Quartz-feldspar-granulite
D Quartzite

Rhyolite, trachyte and allied types
[ Torridonian Sandstone and grit
I:l Serpulite Grit and Fucoid Beds
[ Loch Maree Group metasediments
Uttrabasic rock

[ Lewisian undifferentiated gneiss
‘Geology, BGS 1:625,000, © NERC.

‘Includes material based on Ordnance Survey 1:50,000 maps with ﬂ}ﬁgermission oghe controller of Her Majesty's Stationery Office © Crown copyright.'




Wildlife production across large areas of Wester Ross is limited by a lack of food.
This issue has been the subject of two WRFT workshops,
Ecosystem Fertility and Salmon Smolt Production in Wester Ross

and Refertilising Wester Ross (2016).

Succession: ecosystem development

Q. Where does the phosphorus come from? /,.

Lichen, moss, grass,
heather, rowan tree; heather, blocberry,
spider’s web, meodow rowan tree;
pipit spider’s web, crow perch

Lichen, moss;
meaodow pipit.

Bird droppings, spider Bird droppings: crow,

droppings, trapped thrushes, pipits, wren; ine

midges . .. spider droppings; dead marten droppings; spider
droppings, deod insects . . .



https://www.wrft.org.uk/files/Ecosystem Fertility&SalmonSmoltSeminarNov07.pdf
https://www.wrft.org.uk/files/Ecosystem Fertility&SalmonSmoltSeminarNov07.pdf
http://wrft.org.uk/files/RefertilisingWesterRoss8Apr2016forweb.pdf
http://www.wrft.org.uk/files/Peter Cunningham 6 Feb 20 Eco fertility1.pdf

Historically there were more people living away from the coast and even wolves
and bears in the more distant past. They all contributed to the fertility of the
ecosystem, enriching nursery streams for production of juvenile salmon . ..

i Sblls, ecosystem fertility & salmon smolt production in Wester _I}gss

- " 14 Increasingly heavy rain leaches nutrients 13. Heather bumning is carried
from soils and washes away ash from fires. out to convert woody matter to
1. Much of Wester Ross is = Spates erode away the richest riparian soils ash, thereby releasing nutrients
underiain by hard, insoluble - . notably where alder trees have died back. to promote the growth of grasses
Lewisian gneiss, Torridonian 3 and other leafy matter for
sandstone or Moine granulite, 2. Soil fertility is therefore grazing deer or livestock.

upon the 3. Unlike y rivers in the east

and cycling of nutrients, , of Scotland, there is little human

particularly phosphate, habitation within the catchments

lhmughmefoosyxem of local rivers so little added -
e 2. 2 nutrient from human sources,

X

10. Given sufficient
(e.g. bone meal in mommal
faeces), alder trees grow in
symbiosis with symbiotic
ing bacteria, further
enriching riparian soil fertility.

nnetworks with symbiotic fungi which

deliver phosphate to plant roots in
exchange for carbohydrate.

2 oo e T

15. Growth of periphyton is faster
where the streambed is stabile and
stream fertility is naturally high.

- PGS
17. Salmon parr growth rates are !

highest where the food supply is =
richest. Over-winter survivol and smolt

12. Earthworms help to recycle and
Y “~ retain organic matter and increase
16. Flat-headed Nemoqemnf the ity of riparion soils.
production may depend upon the mayfly lorvae scrope periphyton 3
supply of mayfly. p from the streambed. Other mayfly In some areas invasive

ond caddisfly larvae gather or filter New Zealand flatworms have

7 organic detritus including leaf and ~ reduced earthworm populations,
periphyton fragments. displacing moles with adverse
consequences for soils.

¥ are better prepared for life at
sea than emaciated smolts.

PYOC 5/07 & 11/16



http://www.wrft.org.uk/files/EcosystemfertilityinWesterRossvNov16.pdf

With fewer adult salmon returning to the rivers of Wester Ross in recent decades,
there is less transfer of marine nutrients into river catchment areas. There is much
interest in collaborative research to learn more about ways to restore nutrition to
benefit many species including declining freshwater mussel populations.
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http://www.wrft.org.uk/files/Peter Cunningham 6 Feb 20 Eco fertility1.pdf

We are also learning how high water temperatures can restrlct the growth of
venile salmon in some areas during summer months.

ﬁ Science of the Total Environment

uuuuuuuuuuuu page: www.elsevier.com/locate/scitoteny

A spatio-temporal statistical model of maximum daily river temperatures \!)"""“"'
to inform the management of Scotland's Atlantic salmon rivers under
climate change

L Jackson ***, Robert J. Fryer ¢, David M. Hannah ", Colin P. Millar *', lain A. Malcolm *



https://www.sciencedirect.com/science/article/pii/S0048969717323525?via=ihub=

Colleagues elsewhere in Scotland have also recognised the
S threat to wild salmon from climate change.

= S0 IR} IR

= ‘ <+~ They have r?e!spb'ﬁded"v*‘\ﬂfh?a‘mb"rtious riparian woodland restoration
= Fprogrammes to provide shade and to improve habitat andnutrition
for juvenile salmon.

Between June and September each year many thousands of adult salmon and
sea trout return from the sea underneath the rood bridge ot Poolewe and
swim up the River Ewe into Loch Maree where the fishery for sea trout was
once world famous. By October, many fish have continued their journey back
towards their natal streams, some heading up the Kinlochewe and A'Ghairbhe
Rivers to Loch Clair and on into Loch Coulin.

This stream, known locally as the ‘Farmhouse burr, is one of the most
important spawning areas for sea trout, which lay their eggs in river gravels
in late October or November. The eggs slowly develop during the cold winter
months and little trout fry swim up from between the stones in April or
early May in search of food.
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To improve the habitat for fish,
Coulin Estate with support from the

Forestry Commission through the -~
Woodland Gront Scheme (WGS) have ’ r
established 2 enclosures o restore R . 3 f h » © ——
riparian (stream side) woodlands. This S N v e = 0 B J —
enclosure has been planted with { N = 4 J 4 'E ___ e —-
alders, willows, birch, rowan and and [ o / - . - ' &
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Stonechat, warblers and other several lochs in the

small song birds. Look for dipper, - JSSES" area aiso benefit from - e ot

grey ond pied wogtails which also healthy populations of $ i ! V2
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By restoring more varied habitat, production of insects : Coulin Estate is committed to the J —

- i -
earthworms and other small animals will increase. Leaf | Sels retoration ‘of heclthy ‘ond productive : | T~ | ) ,
litter is also a food source for some of the oquatic insect . fisheries for wild sea trout, salmon and 3 1 N | i | . P
larvae that are also important food items for young fish other special wildlife. If you meet the a | o a— | . 2 — PO o e
- Keeper, ask him about some of the other } ~ ; X 3 Y
Tree roots, especially those of alder, help to stabilise pas projects on the estate. - - P v .
river bonks preventing erosion. Roots also provide ., &F P T s
additional cover (protection) for small fish, which can hide - Wester Ross Fisheries Trust. 2004 N ~ ¥ ‘J P L
from larger fish and other predators. W tel: 01445 712 899  info®@wrft.orguk - ~ — ™ R D > St —
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http://www.riverdee.org.uk/fish-habitat/habitat-access/tree-planting
http://fms.scot/wp-content/uploads/2020/03/200205-SWRFT-Riparian-Peter-C.pdf
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Wester Ross is also a stronghold for wild brown trout (Salmo trutta).

There are thought to be over 300 lochs or lochans within the Wester Ross area
which support W|Id brown trout. All are amazmg places to VISI» on e warm summer




On an expedition into the hills you may find colourful dragonflies, damselflies,
sedge flies and water beetles, and hear or see red deer, greenshank, red-throated

diver or a golden eagle.
Take care not to disturb protected wildlife; please move on if you think special
b birds may be nesting nearby!

. Emerald-damselfly Golde
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Wild brown trout from above impassab

Some lochs and streams have unique wild
trout populations that have been isolated
above impassable waterfalls for thousands
of years.

Other waters are linked to the sea by rivers
and support sea trout populations.



At the.Wester Ross Wild Trout workshop in 2019, we learned much
more about trout diversity in Wester Ross following collaborative

research over many years including much work led by Dr Steve Kett
from Middlesex University.

\ W|Id Trout =)

groiect

AP

Middlesex
University

Wester Ross Wild Trout

illustrated by Paul Vecsei

A ﬁrst look at the population
structure of Loch Maree wild trout

Middlesex 'S¢ marine
University m?‘ scotland
LOﬂdOﬂ Governmen


http://www.wrft.org.uk/downloads/files.cfm?id=44
http://www.wrft.org.uk/news/newsitem.cfm?id=223
https://www.flickr.com/photos/fishasart/albums/72157625443705581

Loch Maree was the most famous and most productive sea trout fishery in the

Wester Ross area. For most of the 20t Century, anglers from far away returned to

the Loch Maree Hotel from where up to 12 boats each with a ghillie (fishing guide)
et out each day from May until October in their quest for fabled sea trout.




In 1955 a British record rod caught sea trout of almost 20lb (9kg) was caught near
Ash Island in Loch Maree. Many other sea trout of over 10lb were caught in Loch
Maree during the 20t century; but so far, none since.




The big sea trout grew slowly returning to the sea to feed many times before
attaining their remarkable size.

A sea trout caught in the Kinlochewe River in 1928 aged by Herbert Nall (1930) at
18 years old may still be the oldest wild sea trout known in Europe.

WESTER ROSS FISHERIES TRUST
Wester Ross Sea trout Scale Reading Catalogue

The biggest sea
trout sampled by
WRFT to date was
this fish of 59cm

. ;i I
i
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R 3‘1 B ‘ \ ' | A N in length,

VAN LT | el b I .
LR Gairloch, 2010

Peter Cummingham. nta@urt orp u, Aord 2011 (aition



http://wrft.org.uk/files/Wester Ross Sea Trout Scale Catalogue.pdf
https://www.wrft.org.uk/files/Wester Ross Sea Trout Scale Catalogue.pdf
https://www.wrft.org.uk/files/Wester Ross Sea Trout Scale Catalogue.pdf
https://www.wrft.org.uk/files/Wester Ross Sea Trout Scale Catalogue.pdf

At the end of the 1980s and during the early 1990s the Loch Maree sea trout
fishery collapsed. The big fish disappeared.

Anglers reported finding high numbers of parasitic sea lice on ‘early returned’ sea

trout in the River Ewe.

Then during the 1990s, anglers stopped coming and the fishery went into decline
with the loss of many jobs and much unhappiness.

Sea trout Caught

1800 -
1600 + _
1400 +
1200
1000 -
800 -t
600
400

200 ¢

Loch Maree Hotel trout catch

seatrout

—>5 year seatrout av.
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WRFT biologists together with colleagues elsewhere including Marine Scotland
Science in nearby Loch Torridon have collected much data demonstrating links
between sea lice infestation of sea trout, reduced growth and survival of sea trout,
and proximity to open cage marine salmon farms.

Sea lice on sea
trout caught by
WRFT in Loch
Gairloch
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- ‘-
98/99 00/01 02/03 04/0 12/13 14/15 16/17 18/19

05 06/07 08/09  10/11
Production cycle

Propgruon of sea trout with lice

The proportion of trout sampled in the lower Shieldaig with lice in relation to fish
farm production cycle. Green bars are those in the first year of production, blue
are in the second year.

Please see: https://www.gov.scot/publications/aquaculture-
interactions-shieldaig-field-station/pages/lice-burdens-in-the-
lower-reaches-of-the-river-shieldaig/ .



https://www.gov.scot/publications/aquaculture-interactions-shieldaig-field-station/pages/lice-burdens-in-the-lower-reaches-of-the-river-shieldaig/
https://www.gov.scot/publications/aquaculture-interactions-shieldaig-field-station/pages/lice-burdens-in-the-lower-reaches-of-the-river-shieldaig/
https://www.gov.scot/publications/aquaculture-interactions-shieldaig-field-station/pages/lice-burdens-in-the-lower-reaches-of-the-river-shieldaig/
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the second year of the two year farm salmon production cycle.

Larval salmon lice are dispersed away from salmon farms and may remain
infective for up to 15 days after being shed by the adult female lice on host fish.

R —— Average number of sea lice per gram fish weight in samples of sea trout taken
spring year 1 spring year 2 between 1st March and 31st July at Flowerdale, Loch Gairloch, 2013 - 2019

* 9 $5PO.

*

§

g

Sealice index*
g

g

Avergae number of lice per gram fish weight



http://www.wrft.org.uk/files/Skye and Wester Ross Fisheries Trust Review Sept  2020.pdf

| Salmon Farms (@pecember 2020)
O Existing @ <1000tonnes

Y iPlanned @ 1000-1999t

-
« /) Permitted . >2000 tonnes
v

o e,
1

| salmon farm

companies

o el | @ SSF
| @ WRF

“| @ Mowi

@ ssc

P @ Grieg

..........

. s

Skye & Wester Ross Rivers P
— Major River Source: Fisheries Trust boundiries, SG M5 and SEPA. oOrnnisg
g ontaines Ordnar r?;‘\"vl\:(::wﬂ vl uu ‘
-~y 'Cosntnatios Cnts

gum

For this reason, there is much concern about
increasing farm salmon production in areas where
existing farms have failed to control sea lice to
safeguard wild fish.

Cumulative larval sea lice production on salmon

farms around the Isle of Skye and Lochalsh poses a
growing threat to wild fish in Wester Ross and as far
away as west Sutherland.

BIO-PHYSICAL MODELLING OF SEA LICE DISPERSAL

Parasitic sea louse Main receiver region No

(Lepeophtheirus salmonis Kreyer) connection
A Lol
Q O IO -
R A

Successful model integration of
SSM's nested climatological
sub-model outputs

« Particle release from all 86 FMAs along the coast

« Connectivity analysis highlights large-scale
dispersal between managements areas

SCOTLAND « Net source and sink regions are identified



https://blogs.gov.scot/marine-scotland/2020/03/30/new-reports-looking-at-sea-lice-dispersal-around-scotland/

There is already more than enough scientific evidence demonstrating the threat to
wild salmon and sea trout for precautionary action to be taken.

How much worse does the situation for our sea trout and wild salmon populations
have to get before adequate regulation for sea lice on salmon farms?

WRFT Sea Trout Monitoring Report for 2012
On the occurrence of larger sea trout in Wester Ross

) 1445 Impacts of salmon lice emanating from salmon
farms on wild Atiantic salmon and sea trout

b
Original Article §

(6‘:_:3 Changes in growth and migration patterns of sea trout before : Eva BFW
\6{:'7: Y and after the introduction of Atlantic salmon farming =
¥ =

SKYE & WESTER ROSS FISHERIES TRUST
— - ” ottt e B b Pobtnd e Ang 20
A ;
3 y : 4 review @@@
\ Eifects of sal lice Lep htheirus sal is on

wild sea trout Salmo trutta—a literature review

Eva B. Thorstad"*, Christopher D. Todd”, Ingebrigt Uglem', Pal Arne Bjorn’,
Patrick G. Gargan®, Knut Wiik Voliset’, Elina Halttunen’, Steinar Kils®,
Marius Berg', Bengt Finstad'

Original Article
Salmon lice-induced mortality of Atlantic salmon during
post-smolt migration in Norway

Ingrid A. johnsen ™, Alison Harvey © ', P4l Naeverlid Saevik', Anne D. Sandvik @ ', Ola Ugedal’,
Bjorn Adlandsvik', ennevik', Kevin A. Glover', and @rjan Karksen'

REVIEW February 2018

©Bxye & Wester Ross Fahenes Truat 2018



http://www.wrft.org.uk/files/wrft sea trout monitoing report April 2013 v5.pdf
http://www.wrft.org.uk/files/SWRFT Review February 2018 Final for web V2.pdf
https://watermark.silverchair.com/fsaa125.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAqwwggKoBgkqhkiG9w0BBwagggKZMIIClQIBADCCAo4GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMyJGlfKJqI8Q34EcpAgEQgIICXwYeSY3zgjOMwZx_-TVn9YpCT1banJM9_tHky_2f5OYLSAGh
https://www.salmon-trout.org/wp-content/uploads/2017/08/Thorstad-et-al-Effects-of-Salmon-Lice-on-Wild-Sea-Trout-Literature-Review.pdf
https://brage.nina.no/nina-xmlui/handle/11250/2475746
https://academic.oup.com/icesjms/article/78/1/142/6026111

The best salmon farmers are wild fish enthusiasts too! We have always strived to
maintain friendly relations with local salmon farm staff.

The old Wester Ross Fisheries Trust received much support for sea trout
monitoring and other work from several salmon farming companies.

And there have been
some big improvements
in on-farm sea lice
management,
demonstrating that
where there is the will,
there is a way.
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We know that wild sea trout can recover where A
on-farm sea lice are properly controlled.. . .

Sea trout of about 450mm, dropped by an osprey niear the . o

marks, the fish was in good condition (photo by A/Isa Hayes)‘ e
% l-li!



http://www.wrft.org.uk/files/SWRFT Review February 2018 Final for web V2.pdf
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So why can’t.all fish farm companies control their on-farmsea lice
down to near zero so that wild fish populations are able to recove[.,?;_,‘
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For wild salmon and sea trout, problems in the sea are not just about sea lice.

Many fisheries for other marine fin-fish species declined or collapsed in the 1990s
and early 2000s following the removal of the three mile coastal limit by the
Inshore Fisheries Act in 1984.
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https://www.ices.dk/sites/pub/Publication Reports/Advice/2020/2020/cod.27.6a.pdf

The old WRFT recognised the need to take an ecosystem approach and to protect
and restore coastal habitats of importance to marine fisheries and other wildlife.

In 2012, a local community bid was submitted to the Scottish Government in
support of a Marine Protected Area in local waters; subsequently the ‘Wester Ross
Marine Protected Area’ was designated.

a Marine Protected Area for m
the local communities of -

Wester Ross? &

Peter Cunningham*

Gairloch Community Hall

| September2013 — ;\I_'—'m

Wester Ross
Summer sles

Marine

Protected Area



http://www.wrft.org.uk/files/MPAPresentationGairloch7thMay2012forweb.pdf

A Wester Ross marine wildlife poster was published by The Highland Seashore
Project to highlight some of the habitats and spectacular wildlife in coastal waters.

Thia poster aims 1o encourage more people totake an active  remarkable animals an be seen here, sometimes close to

@& & Wester Ross Marine Wildlife ZEms Snmmmmsis

Several other local marine
community groups are now
actively looking after coastal
habitats with support from
Nature Scot.
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http://wrft.org.uk/files/An Dun  Snorkel trail v15Apr 15.pdf
https://www.wrft.org.uk/files/WesterRossMarineWildlifePosterJuly2014.pdf
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In 2019, the Trust supported filming of herring spawning on the seabed to the X
‘f west of Loch Gairloch by the late Andy Jackson. This generated much interest in !:'
. reviving wild herring populations for the benefit of local people and other fishes.
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Herring eggs on
maerl gravel
(by Andy Jackson)


http://www.wrft.org.uk/news/newsitem.cfm?id=224

So to the future? 7 SRR
Our focus remainsion continuing: to work wrth those who are aIso dedlcated to
& |ook4ngafter wild saImon clgle wﬂd sea. trout o

@} We rely on support‘fr,orri the Wéster Ross Area Salmon F|shery Board some funding
_ from the SCOttIS]Cl Go ment pr-OJect grants, and donationsfrom generous
supporter who shar*e ou’]”pasgomfor'the reV|vaI of important wild fish populations.
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http://www.wrft.org.uk/files/wildlife.pdf

We'll continue to invest in education and talsmg awareness our work is prlmanh for
future generations, for those who folm 7 |

-

With the continued squQrt fmancnallii“‘f f
dedlcatlon towards thge rWLVil of w~ld ﬁsh populatpqns\, mu@h msore mlrf be ach“




And perhaps some of us will be lucky enough to see or perhaps even
to catch a big sea trout in Loch Maree?

- A e , e o photos by*Peter Cunningham~>
— : . = T , B s - and Robin Ade
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If you would like to support our work, please contactiiuiel.. « .. Thank you. ‘
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http://www.wrft.org.uk/
mailto:info@wrft.org.uk




