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Welcome and introduction
Prof Dave Barclay

Background to the Fisheries
Review / FMO process
Peter Jarosz

Questions

Reviews of some current Skye & WRFT
research and monitoring activity

Peter Cunningham & Isabel Moore

Lunch

Skye & WRFT FMO proposal:

how does this best address our rivers? |

lan Lindsay

Open Discussion
(Chaired by Prof Dave Barclay)

Tea and depart
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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!

Wester Ross Fisheries Trust
area map showing principle
river catchment areas and
location of Gairloch office
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201-300 Metres
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501-600 Metres
601-700 Metres
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801-900 Metres
>900 Metres

of the controller of her Majesty's Stationary Office. Crown Copyright.

ce Survey 1:50,000 maps with the permission

[Som e features ofthis map are based on digital data licenced from the C entre for E cology and Hydrology. Copyright CEH. includes material based on Ordnan

Wester Ross

Land of glaciated
mountains,

lochs and

short, swiftly flowing
rivers. ..




... underlain by
Torridonian sandstone
and Lewisian Gneiss.

Crown copyright.'

Legend

- Basalt dolerite and allied types
[ ] Durness Limestone (partly Cambrian)
[ Epidiorite and allied types

I Amphibolite and allied types

Interme diate and basic rock

I:l Durness Limestone

I:l Lower Lias

I:l Moine schists

Cl Open Water

I:l Permian and Triassic sandstones
E Pipe-Rock and Basal Quartzite

- Porphyrite and allied types
[ ] Moine Quartz-feldspar-granulite

[ ] ouartite

[ ] Rnyolite, trachyte and allied types
[ ] Torridonian Sandstone and grit
Ij Serpulite Grit and Fucoid Beds
|:| Loch Maree Group metasediments
|:| Ultrabasic rock

3 |:| Lewisian undifferentiated gneiss
o LN ‘Geology, BGS 1:625,000, © NERC.

v
‘Includes material based on Ordnance Survey 1:50,000 maps with tr{”e[permission otjhe controller of Her Majesty's Stationery Office ©
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Sparsely vegetated slopes
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Beinn Damh forest: where are the trees?




Sundew




Bog asphodel

Narthecium ossifragum
"bone breaker "




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



Trees cling to
inaccessible ledges
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Uninhabited ‘wilderness’ . . .

- Fionn loch and Dubh loch
from Beinn Airigh charr
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Two forms of Arctic charr from Loch Maree



\

L]

-

L |

|
|

|

e ——

el

\
{
. - ! ._L—’—
rctic charr from Coulin

—_——— e — -




Brown trout Salmo trutta

Sea trout and brown trout
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Salmon life cycle SEA
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Post-smolts

and adults

atsea

| Returning
adults

[

|
Spawning
adults

and | |

“  precocious
parr

s

'\'\A’[?_V'ns Redd al’ld eggs © Mlantic Salmon TrustHobin Ade o .‘

FRESHWATER



Salmon face many threats and challenges at sea . ..

Coastal netting, Greenland

125 250
[

Nautical Miles

Labrador Sea




Changing sea temperatures. . .

NOAA/NWS/NCEP/EMC Marine Modeling and Analysies Branch
RTG_SST Anomaly (0.5 deg X 0.5 deg) for 15 Qct 2016

NOAA/NWS /NCEP/EMC Marine Modeling and Analysiz Branch

RTG_SST Anomaly (0.5 deg X 0.5 deqg) for 13 Nov 2015

1620 110W  120% 004 BOW

=L S 0

SAT OCT 1€ 2016 degrees C

Sea temperature anomalies: November 2015 & October 2016

Source
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A local fisheries trust can’t do much about problems far
across the sea, ever much can be done to support fish
. in fresh and coastal waters.

WESTER ROSS FISHERIES TRUST

Fisheries Management Plan 2009+
SUMMARY

e SRR
i Highland
L2 Council HERITAGE
The SCDmsrtl RIVERS & FISHERIES TRUSTS or SCOTLAND

© Wester Ross Fisheries Trust 2009 www.wift.org.uk Registered Charity Number SCO24787

Trrbutary of Grumard RIVer, oAl ; o[-

A September 2016




Juvenile fish surveys SEA

(Supported primarily by

Wester Ross Area “—
Salmon Fishery Board T -

& river proprietors) —ER2SeRRre< - -

Post-smolts
and adults
at sea
Returning
adults

Spawning
adults
and

What limits 3 3;‘3,?’““5
juvenile salmol

roduction in .
pWester ROSS ? Ale_VlnS Redd and eggs © Atlantic Saimon Trustfobin f..,,
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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.
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Kanaird
Ullapool

Lael

Broom
Dundonnell
Gruinard
Inverianvie
Little Gruinard
Allt Beith

. Tournaig

Ewe

. Sand

. Kerry

. Badachro
. Torridon

. Balgy

. Cuaig

. Applecross
. Kishorn

. Carron

. Attadale

. Ling

. Elchaig

. Croe

. Shiel

. Glenmore (Glenelg)
. Glenbeag

. Arnisdale

. Barisdale

. Kinlochhourn
. Cuaig

. Sguod

Rivers where
juvenile salmon
have been
recorded in
WRFT area

To add:

Strath burn
Flowerdale Burn
Shieldaig river
Achmore river
Balmacara river

Nostie Burn




21. Ling

. Kanaird
2. Ullapool
. Lael
. Broom
. Dundonnell
. Gruinard
. Inverianvie
. Little Gruinard

. Tournaig
Ewe

. Sand

. Kerry

. Badachro
. Torridon

. Balgy

. Applecross
. Kishorn

. Carron

. Attadale

. Elchaig

. Croe

. Shiel

. Glenmore (Glenelg)
. Glenbeag

. Arnisdale

. Barisdale

. Kinlochhourn
. Cuaig

. Sguod

Rivers where
juvenile fish

surveys have
been carried
out in

2015 and




Kanaird and Runie
August & September 2016
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August 2016

Dundonnell
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. Gruinard River survey
oust 2016




River Ewe headwaters,
August 2016
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- August 2016
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Little Gruinard invertebrate & juvenile salmon feeding study, 2014

by Geoffrey Billier

iENSAT?

supported by
Eilean Darach estate




Figure 7.1 Drift gensity of the mocroinvertebrate taxo inthe Little Gruinord River (note differences in drift

density scales)

&% March

e sy [ 1}
B -] -] B
- |
gL
D sty 18 1 B0 et K
E o8 kB &

N=934

e

. L R L &
& A @ & off o o o F o
& + L4 a & -\."' - & & &
31st March H=1415
100 ™
—
= — ™
i -
§ e L. ™
-
=
£
:mw o =
wm =
—
s —_— s = = - .
& & O T T T &
& & +‘; & s e L
4 & o - & o [ - o Lo
Time
W kg ey Acdult Cipera

Treeitrad Faect
Wster ipades
B Waelsr mity 3o 8 (yellow wit™ black dota)
WP Dyticices G Mot (3 inpgeala) Adul
WP Hydrpariedien G Helfsene
WP Noterides G Noterun
F. Carabiden
WColacpiarsip D Adeh
WpleaptersSp. O Liress
WCciecpterasp C
mColrepteraSp. B
B okopterats &
WP Syt . Gy isul
WP Omides G Limnbs Lerves

i Dot 0. Sl
W Drveges G foveg
WF Srtdee G Bodari

Mematomorpha F, Gordisces
Wi rnfied L isdapier s ddult
P Cramhiies G Wyabals Clp. symols s
WF el G vebs
WY Lpmrssiie G Rsdis

LT

Eptwrala 8 AdR
EOipteralo A Adul
P Simulsdes Tr Prosmulin sdelt
W Sradeder Tr Proumulin Popes
WP Nrulider Tr Prosrulin Lsceee
WP Sergkaing Tr_ Peidevasleni Lvid
F. brpaddas if . Homer odramines O (Reldera
BF Touldss Touls masma Adul
P Dumicds G Dimm hchal?
P Cimidas G Cxnm Larves
WP R e Podaeretad
B ieeie 18 Tasrypideas
m e & i e an
F. (hroegedes G. Chirgraman 5o A Adel
WP R pegeina 0. Chatdeirad Paied
WP hrensmiter G Chireneran

WF. (Rironosud iF. Drthocladine lslo eess
WP, Lusbriculides G. Garas C
WP, Lt b 0. Goret B
W Unkeorw Cane Trichopter s
¥ Bghyrentropasdes G Pohytenrapas
F. Mydropavchidas & Hydropwehe
WP Lepidotomatides G Lipidoutoms [Sp. hartemisila )

F & # &

17® March M=&33

I
Ca L
- £ i

& 5
12*= April N=108%
==
—

uF Leeshides if Lirieshisdes . Menoshrpletni
B Lamnephiides of Lmnephiides Tr, Lmaephiie
R e G Ehyed Rl
®F Carredes G Caeera (1. horavial
P Berbder & Baefy (Lp rhodesi] Adsh
WP Bsetces G Baertin
W Bartedas G Procleee (3. bifdhen]

¥ Leptophisbader G Leptophisba 3. manpnets)
P Leiiophlebades G P slepinghliba (e ol
¥ Hepiaperides G RRtheogene
WP Heptageredes G Lothangeu So B
WF rigptapenicies G fcdyononas g &

L e e ————
WP Chicroparkdes G. Chioraparis (5p. tripunctets]
WP Caprefes G Copris
WF. Louctridhen G Leutina (30, Hippopu) Adult

P, Liuschricies G Leucine Lirves

P, Parkdss G Dirccras (50, cophalobe]

F. Taereopterpgeien G Braiymies (5o risd)
WP Memourider G Memours
P Npmourides G Amphingmers (30, sskicolby)
. Memourideg G Prot mar (1o, meven) S
WP Memourides G Proiee mars (30, meven) Larvee

To learn aboutthe diet of juvenile saimon, on 28% April samples of juvenile salmon were captured using electro-
fishing equipment on 28 April, killed in angsthetic, and their stomach contents were analysed. Sixfry, 6 parr and
S smolts were taken at §am [for the night diet), and 5 fry, & parr and 4 smolts at 6pm (for the day diet).

Diet composition for
juvenile salmon was
different according to
the size of the fish and
the day/night (Figure
7.2). Juvenile salmon
were mainly selective
both interms of prey
types and aversge prey
sizes. Salmon smolts
were drift feeders, eating mostly during the night. Large-sized prey
typeswere usually being preferred by the smolts. Salmon parr fad 3
little more at night and mostly ondriftinvertebrates. Finzlly, salmon fry
were benthic feeders, feeding mostly during the day.

Overzll, this study provides 2 sound background for future work.

Figure 7.2 Temporal feeding pattern of juvenile salmon: day vs. night Compare smolts withfry. . .

30
E—0rift food
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Thank you toEilean Darach Estate for permission to camy outthis study, and to Brian and Carol Fraser, Stuart
Allison and Peter Jarosz forsupport. The study was designed partly to fulfil an obligationto SNH following receipt
of a grant for new equipment.



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

S
O R A
_.r’.?:‘.’/ '“‘/(}4 N -.’







Dead alder tree




5.3 Riparian habitat protection and restoration

5.3.1 Abhiann Gleann na Muice

Butler (2001) discusses the need to protect riparian habitats. Since then, there has been much re-
appraisal of options and discussion both on and off the record particularly with regard to the Abhainn
Gleann na Muice. These have focussed on two Issues (1) the rate at which riparian habitat is degrading,
and (2) the practicalities and potential costs of taking action to protect and restore riparian habitat
(including concerns for passage of red deer within respective areas and access to grazing habitat).

En route to electro-fishing
sites in 2207, 2010 and
2011 the WRFT biologist
took note of the state of
riparion habitats. Here
are some pictures from
the section upstream
from the confluence with
the Abhainn Gleann na
Muice Beag. All photos
were taken on 1°
November 2011 by Ben
Rushbrooke, except the
dead tree (right), which
was token on 23"
September 2009.

. . . a possible solution?

Figure 12. Proposed riparion habitat protection and restoration scheme for Abhainn Gleann na Muice.

This scheme (Scheme A’) proposes the establishment of a riparian enclosure to protect remaining alder
trees and the soils they support, and to allow regeneration of trees along the Abhainn Gleann na Muice.
The existing riparian alder trees are siowly dying off, and there Is virtually no regeneration above the
confluence with the Abhainn Gleann na Muice Beag. This is potentially one of the most important
headwater streams for production of early running 25W salmon, arguably the most desirable salmon in

the Gruinord River system.
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TREES FOR FIS H Between June and September each year many thousands of adult salmon and

‘ sea frout return from the sea underneath the road bridge at Poolewe and
z ‘Q.. swim up the River Ewe into Loch Maree where the fishery for sea trout was
1 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 info Loch Coulin.

This stream, known locally as the 'Farmhouse burn’, is one of the most
important spawning areas for sea ftrout, which lay their eggs in river gravels
in late October or November. The eggs slowly develop during the cold winter
months and little frout fry swim up from between the stones in April or
early May in search of food.

Stonefly (2
tails) and
mayfly larvae (3
tails) are food
for juvenile
trout  (above)
and salmon
(below)

To improve the habitat for fish,
Coulin Estate with support from the
Forestry Commission through the
Woodland Grant Scheme (WGS) have
established 2 enclosures fo restore
riparian (stream side) woodlands. This
enclosure has been planted with
alders, willows, birch, rowan and and
other species.

=== Oftter, and  Black-
o e throated diver, which
' attempt to breed on
several lochs in the
area also benefit from
" healthy populations of
trout and salmon.

Native woodlands also provide
habitat for many birds - including
Stonechat, warblers and other
small song birds. Look for dipper,
grey and pied wagtails which also
feed on insects along the stream.

By restoring more varied habitat, production of insects,
earthworms and other small animals will increase. Leaf
litter is also a food source for some of the aquatic insect
larvae that are also important food items for young fish.

Coulin Estate is committed fo the
restoration of healthy and productive
fisheries for wild sea trout, salmon and
other special wildlife. If you meet the
keeper, ask him about some of the other

Tree roots, especially those of alder, help to stabilise projects on the estate.

river banks preventing erosion. Roots also provide
additional cover (protection) for small fish, which can hide
from larger fish and other predators.

Wester Ross Fisheries Trust, 2004
tel: 01445 712 899  info@wrft.org.uk




Refertilising Wester Ross, April 2016
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Anthropogenic
(food, fertiliser,
detergents, etc.)
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Physical and chemical
(atmospheric deposition,
rock erosion)
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Biological (wild)
(wild plant and animal
materials)

Phosphorus budget

Biota

P cycling

Soil (P ‘bank’)

Ecosystem

P exports
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(wild plant and animal
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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?



Smolt migration SEA

Post-smolts
and adults
at sea

Returning

How many adults

smolts go
to sea?

|
Spawhning
adults
and |
|~ precocious
parr

“WAlevins

Redd and eggs © Mlantic Salmon TrustHobin Ade i
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?‘ZTéurnaig trap |\~

project ’7’

Ben Rushbrooke transferring smolts from downstream trap



Tournaig trap - smolts descending
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Returning adult salmon

SEA
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Tournaig upstream trap catches

O Seatrout (inc. finnock)

@ Wild salmon

Number of fish

(left) Ben with a grilse, 6" August 2016 . . .
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Break : any questions?

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



Brown trout Salmo trutta

Sea trout and brown trout




Wild trout
diversity in
Wester Ross

Loch trout

Burn Trout

The wild trout of a coastal stream system in Wester Ross

TROUT FOOD

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

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

%—\ g/ffstdge fly
)

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

Sfaneflies:
Nymphs are found in
fast-flowing streams.

Ecdyonurus ¢

Mayflies: Y il
Nymphs and adults " Baetis
are important food

for trout. P /

S S e

SN0 Trout fry:
‘Swim up’ from the
streambed in April and
grow quickly if there is =
kd

4 Red-throated Diver:
~==—=Please don’t disturb divers
on breeding lochans.

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

trout!

Hill loch trout:
Isolated populations live
above falls in hill lochs and
streams. Some grow to
40cm or more in lochs.

Impassable gt =
Waterfall:

Barrier to
sea trout.
;‘

Burn trout:
May grow to no more than
15 cm long, maturing at age
of four or five years.

S
Trout eggs:
Remain buried in the
streambed through
the winter.

plenty of food.
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Spraint site:
Nutrient-rich oasis.

\

PREDATORS

Golden Eagle

Angling: Permits for
hill loch fishing are
available locally:

1 please ask in local
-: shops or Post Offices.

B
Zl

Otter: Catches trout
in spawning streams
in the autumn.

Otter runs:
Networks of trails
through the hills.

Trout spawning:
Trout lay their eggs in gravel in
\ autumn The female may be a sea
b trout the male a burn trout.

Dipper:
Takes washed-out
eggs at spawning

S~ time.

Heron: \

Feeds along the coast I
and inland. Small trout

are taken in streams and

estuaries. >

S SR e

G i —— Estuary: Early-returned sea trout may-linger

= T I ;\: : here in June if heavily infected with sea lice.
Kelp forest Cover for sea trout. <= _ .

Red-breasted Merganser:
Takes more smolts in dry
years when smolt

Juvenile Herring and Sprat

i i o & migration is delayed.
ea trout e 7 Bea 3o,
Important food for sea - g Y . : ,,

trout. Most seZ,::::;,:etum to : s tro:{t smo_lts:
. Migrate to sea in April and May,
freshwater after their first usually after 3 or 4 years in
2! umme.r at sea when still freshwater. In drought years,
g arte, migration may be delayed.

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.

Sandeels: o s
Sea trout grow fat ~— -~
when sandeels are
plentiful.

,/'i; \.f 5

Sea lice:

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

Adult sea trout: Mature

after 2+ summers at sea.

Overwintering trout were

found in Loch Gairloch in
2010 & 2011.

Common Prawn:
Found in the
mussel beds in
estuaries.

PDC 5/2011
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Loch Maree







The art of dapping was
developed on Loch
Maree. ..
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Former British record
rod caught sea trout




The Loch Maree sea trout fishery collapsed in the 1990s
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Kanaird 24t June

12 sea trout mostly < 200mm; largest
405mm.
Max 10 sea lice (mostly <5).
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Boor Bay, Loch Ewe, 51 July:
2 wee sea trout (151mm and
182mm) max 6 lice per fish




W r’dal'_'e es'tu‘_é’i“iry," Loch Gairloch , 6t June:
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Flowerdale, Gairloch 7 JulfiZOa6
31 sea trout, ma ”Mﬁ'.v~€"
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Flowerdale 15t September 2016
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FIowerdaIe Loch Galrloch 20 Se _ember 2016




Flowerdale7th July 2016; 530mm,
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Growsth of ‘Squaretail’, a male sea trout caught 5 times by the WRFT sweep nettingteamin Loch
Gairloch, from March 2011 to September2012

The following pictures are of 2 wild sea trout that was caught five times withthe WRFT sweep natin
Loch Gairloch. Each time thefish was caught, it was anaesthetised, 2 scale sample wastaken, 2
photograph wastaken, and the fish was returned to the water following recovery. The fish hasbeen
recognised by itsspot pattern. When first caught in April 2011, thefish had 2 damaged peactoral fin and

age
other predator damage (‘bezk’ mark), and dorsal fin dam associated with earlier sealiceinfection.

The trout survived for at least another 16 months followi
1lb (455g)in weight to over 31b (1365g) during this period. The fish suffered furtherpredatordamazge to

itstail between September 2011 and April 2012. Note the changesin colouration from silvery during

gitsinitial capture, growing from lessthan

the spring and early summer to bronze (spawning colouration) by September in both yaars.

18 Mar 2011: 355mm, 380g; deformed right pectoral fin; note scale loss attributedto beak damage.
did & chalimus, 5 greadult & adult, 3

22 June 2012:487mm, 1154g; Lepeophtheirus soimonis 10c&c, 3 paka, 4 of; 4 Caligus

gyigermus female;
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Sept 2011:455mm, 933g; Lepeophtheirus soimonis O g,







Flounder
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423mm,
1040 grams
Flowerdale,
20t September
2016
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Torridon estuary, 2" June 2016
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Balmacara, 10t June 2016

8 small sea trout with up to
250+ lice per fish
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Sea trout, 206mm, 250+ lice
with dorsal fin damage



Glenmore River, Glenelg 29t June 2016




Annual Production of salmon in Scotland, 1990 - 2014

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

1990 1992 1994 199 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year



Legend Sea trout sampling sites in 2015
B Active salmon and salmon farm locations
farm S L h T
O Sweep netting FLOWERDALE s k‘;- H\"L\
site o~ ! <) %ﬂ N
O E-fishing site squTHi! - ]} Lx& @ﬁp;\\‘x
= - o = o =
. ERRADALE | o9 v = & « I
O Rod and line i - .ﬂ | ﬁi‘f'a_ .
sampling site - e N
S h\ll"- }Q\
A Fyke net > ~10 million adult female sea lice on H‘\k
salmon farms in Loch Torridon between
Loch Torridon Decemﬁber%l2014 and March 2015.
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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
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http://www.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/Shieldaig/LiceLevels
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Question: what was the distribution of heavily lice-infested sea trout?



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




Loch Gairloch Sea trout, 19t May 2015: approximately 500 lice . . .
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River Balgy sea pool, Loch Torridon |__
Rod and line sample, 25t 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.

Sea trout 295mm with at least 475+ lice.
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River Balgy sea pool, Loch Torridon. Rod and line sample, 25t June 2015

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




Sweep net sample, Loch Ewe,
4t 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
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Loch Gairloch, 6t 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

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




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

Little Loch Broom, 3" August 2015
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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 20t August 2015 by the
WRFT e-fishing team. The largest fish was 350mm in length and 495g in weight. (no lice)
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This dorsal fin has been
louse-damaged, but is
healing
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Loch Gairloch, 15t October 2015.

23 sea trout 214mm to 432 mm:; >6 lice / fish

Including mature female sea trout of 432mm
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Torridon estuary sweep netting, 15t June 2015
... just one sea trout, 500mm , no sea lice.
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River Torridon fyke net, set in spawning burn from 13 Oct to 9t" Nov




There were 76 ‘captures’ of sea trout in the fyke net...

Male and female sea trout from fyke net, 28th October 2015
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. . . out of a total of 211 trout captures; the others were a
mix of mature male and immature brown trout.

Number of fish

60

50

30

20

10

M brown trout female

B brown trout male

B brown trout immature

M sea trout female
M sea trout male

finnock

T T T T T T T T —

60-109 110-159 160-209 210-259 260-309 310-359 360-409 410-459 460-509 510-560

Length (mm)




Torridon fyke net 3" Nov.
(top) 5 year old male sea
trout of 410mm (scale

bottom right)

(below) 10 year old male

brown trout of 352mm |
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Mature male trout (running milt) Torridon fyke net 3" November 2015
The top fish is a sea trout, the other three, brown trout.
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Female sea trout, 520mm Torridon fyke net 29t October 2015

Age 8+ years
at least three spawning marks
6 summers at sea

three years in freshwater
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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).

% of sea trout >309mm

70
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Shieldaig Trap , 2007-2012 (n=40)
[Marine Scotland Science data by Fol]
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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 U ——

predation.

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

The s2a louse, Lepeophtheirus soimonis & a natural parasite of salmon and
sea trout. The natural host - parasite ecology of sea trout with the s=a louse
Lepeopheirus salmonis i finely balanced. Even prior to the onset of salmon
farming, s=a trout with 10 or more attached lice were commonly seen amund
the coasts. However from the late 1980s much higher levels of lice infestation
were found on sea trout, especially closest to fish farming arsas. Sea lice
‘epizootics remain one of the biggest problems for sea trout fisheries in wester
Ross.

m Juvenile fish surveys

W Habitat surveys

W 322 lice menitoring

W Fizheries Management P

Latest News

W Skye and wester Ross
Trust Open Day (25/08/

"WRFT has recorded s=a lice abundance on sea-trout during the menth of June in
estuaries at Dundonnell and Poclewe since 1997, Data has also been collected
describing s=a lice abundance on s=a trout at other sitss and at other times.
Heavily infected sea trout tend to retum prematurely from the sea to freshwater

Swemp netting for sea trout at Kildonan Gay, Little Lach
Sraom W OWRFT Feview May 2014

During years when there are sea lice epizootics, many 'sarly retumed’ s2a trout ranging in size from post-smelts of less than 25cm to (13/05/16)

fish which hawe spent ane or more summers at sea previously are recorded. Older s=a trout of more than 45cm have rarely been W Mesting Postponed: Skys| WRFT Sea Trout Monitoring Report for 2012

taken in recent years. Foss Fizheries Trust Ops)

Similar monitoring & carmried out by scientists working for Fisheries Research Senvices in Loch Torriden. In 2008, the s=a lice monitoring [12/05/18) on the occurrence °f Iarger sea trout in weSter ROSS
programme will be extended to include a series of sweep nettings in s2a lochs throughout the WRFT area. This work & to be funded m Fefertilising Wester Ross

by the Scottish Govemment, via the Tripa

IRelated Downloads

T download a file, right-click over its name and choose Save Link/ Torget 4s...

9th April, 2016 (09/03/

News Archive

W Jan-mar 201 (3)

F\Y Costello. Scotland 2014: The problem for sea lice on salmonids: wild and farmed
e

Presentation given by Prof mark Costello at the sea lice and sea trout management worskhop at aultbea village Hall, supported B Oct-Dec 2015 [2)
by WRFT and the atlantic Salmen Trest, on 20th February 2014, The talk summarise knoweldge of lowse biology, transmissien to .
hosts, methods of control and the persistance of the problem. There i alse a section at the end about Marine Reserves in Hew B Jul-5ep 2015 (2)

Zealand. E Posted: 24/02/2014 (10.68MB)

FyY Dundonnell fyks net sea trout s2a lics results 2008

une Spreadsheed with details of lice counts on s=a trout taken in the Dundonnell fyke net in June and July 2008, operated by Eilean m Slder (135)
Darach Estate and Dundonnell Estat=. many thanks to respective estates for permmissions to post these results. [ Posted:
10409 /2008 (T4KB)

[“ Estuarine trowt, Kemy Bay 7 June 2010

sne This trout, the largest taken in the sea by the WRFT sea lice monitoring team, was taken in the sweep net; and the file shows
photographs of scales from which the age has been assessed. B Posted: 07/06/2010 (SOBKE)

ra Loch Tomidon Sea trowt report 2015

soe This report presents some of the results of investigations to gather information about sea trout around the Loch Tomidon area in
2015 following reports of exceptionally high concentrations of parasitic sea lice (Lepeophitheirus salmonis) on salmon fams
within the arsa during the first six months of 2015 . S=a trout were sampled by wester Ross Fisheries Trust during the period
say-July 2015 using sweep netting, rod and line and electro-fishing. In October and early Hovember 2015 a fyke net trap was
operated in a tributary of the River Tomridon to leam more about the spawning population of trout within that river system.
E] Posted: 05/01/2016 (7.75MB)

ra problems for Sea trout in Wester Ross

wee This presentation has been tidied up from one given at the sea trout and sea lice management workshop at Aultbea villags hall
on 20th February 2014. Data for sea lice and other factors affecting sea trout in Wester Ross are summarized. The presentation
concludes with an outline for a Scottish Sea Trout Project aimed at improving our understanding of how different factors affect
s€a trout in different parts of Scotland. B Posted: 2170272014 (8.57ME)

Fy) WRFT 324 lice manitoring REport 2007 - 2008

e Following a review of sea lice biolegy and ecology and past studies from a local context, this report presents the results of sea
lice monitoring of wild s=a trout in the WRFT area in 2007 and 2008 and considers assocations with salmon farming. &) Posted:
19/11/2009 (2.29MB)

FI‘ WRFT Sea trout monitoring report 2009 - spring 2011
weie 583 trout sampling in Wwester Ross from 2009 to spring 2011, Includes results of sweep net sampling and links to scale reading
catalogue. = Fosted: 11/04/2011 {1.35MB)

W Apr-Jun 2015 (2)

F\Y WEFT Sea trout Monitoring review 2012 report by Peter Cunningham,
ume This report presents the results of sea trout and sea lice monitoring in 2012 within the 'WRFT area, and considers the cooumence March 2013
of larger s2a trout in wWester Ross and other parts of the west of Scotland. B3 Posted: 1270402013 (5.05MB)

Wester Ross Fisheries Trust, Harbour Centre, Gairloch, Ross-shire, IV21 2BQ

F.\ WRFT wild Trout Monitoring Report for 2011 p

‘-l“ This report presents the results of sea lice monitoring of sea trout in the sea around Wester Rotss and trout sampling in T?I‘Plus 12899
freshwater in 2011. B Posted: 17/04/2012 (5.90MB) Email: info@wrft.org.uk




Sea trout and the seas
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Sea trout condition . . .

2009: a remarkably fat’ sea trout of 380mm, 800g (condition factor 1.46) taken in the
sweep net at Boor Bay on 15t July 2009 (photo Ben Rushbrooke)




Sandeel ‘glut’, Gairloch, early July 2009




The sea trout we caught in 2009 were fatter than in 2010 & 2011

2009 2010

Sea trout condition factor, Summer 2009 Sea trout condition factor, Summer 2010
=—Ewe sweep
/ =@—Rod and Line
[ ]
Gairloch sweep

May-June 2009  Jul-Sept 2009 May-June 2010  Jul-Sept 2010

=o—Ewe sweep
=—=Rod and Line

Gairloch sweep

Condition factor
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Sea trout from Flowerdale Bay, Loch Gairloch,

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

29" June 2009.






~ Herring
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Faculty of Earth and Life Science, VU University Amsicrdsm

The fish that did not get away — |

Tales from Herring fishers about the decline of the Wester Ross herring fishery

Student: Ruby Neervoort,
Student number: 1898558
28-06-2013

Supervisors:

Dr. Alison Gilbert- First supervisor
Dr. Clive Fox- external supervisor
Dr. Bert van Hattum - second assessor

468017 ERM Research Project (18 ec)
Word count: 10375




Figure 12.1 HERRING SPAWNING AND NURSERY GROUNDS

~N

Source: SOAFD, Unpublished data
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Places where fishermen say Minch
herring spawn(ed) on ‘coral’ in March
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& Wester Ross Marine Wildlife

w

Common Dolphin (May to October) .\
Pods of 105 to 100s, usually offshore, “
sometimes in sea lochs chasing
shoals of mackerel. Spectacular, fre-

4

— v

Gannet (March to November).

This poster aims to encourage more people to take an active
interest in looking after our wonderful coastal seas. Wildlife
habitats range from sheltered sea lochs to rocky headlands
exposed to arctic storms. Many of the North Atlantic’s most

remarkable animals can be seen here, sometimes close to
land. Come and explore: bring a drysuit or warm wetsuit and
snorkel, a sea kayak; or book a boat trip. Take care: the seas
can be dangerous. Paddle lightly; enjoy!

Watch where gannets are diving

Feeding frenzy (May-October).

Excited seagulls gather where cetaceans
have herded smaller fish towards the
surface; and around sea lochs where
shoals of whitebait (sprats) are chased

ird kslands. Nesting sites forGulls,
Terns, Great Skua, Greylag Geese, Shag,
Cormorant, Fulmar, Black Guillemot;
and Storm Petrel on Priest Island. White

-Tailed Eagle hunting grounds. Vivid Harbour Seal (all year). Dog-like face. Often

green vegetation grows where bird

quently leaping clear of the water.

in for mackerel or herring and you

may also see cetaceans. St Kildais
the nearest breeding colony.

> droppings have enriched soils.
\ into the shallows by mackerel

" { Plagiiéon bloom. Tiny planktonics 1) |

N

( Minke Whale (May to October) |
Seen from headlands to within
400m of the shore. When it surfaces
to breathe, the dark back and dorsal
fin appear for about 3 seconds.
| Feeds on small fishes.
R
<O .
 Mackere! (April-October). Filter-feeding 4~
shoals spray the surface of the water
where currents converge. From mid-
summer, larger mackerel hunt smaller
fish close inshore. Anglers: please take
1 only those that you can eat.

/ Flapper Skate. Skate of >2m are found i

othér parts of the NE Atlantic, over-fishing

-

a3 "Critically Endangered’ by IUNC.

Nemng (alt year). Vast shoals formerly
supported important local fisheries in sea
lochs and in the Minch. Maerl beds to the

local waters where they may still breed. In

has almost eradicated stocks; now listed .

alga¥ multiply rapidly dlring the

| 1ong days of spring and early summer;
and are eaten by rooplankton which

| sustains many fishes and other

| marine animals.

over 10m long. Filters zooplankton where

surface currents converge. Look for a shiny

dorsal fin in the mixing line, sometimes to
™ | within 200m from the shore.

"'Pofpolse (all year) Groups of ~20 can be
seen in sea lochs in summer and autumn,
in pursuit of small fish and mackerel.
Surfaces for air quietly; unlike dolphins,

| rarely jumps clear of the water.

—_—
~—— (Sandeels (May-October). Hide in sandy)
w3 beds feed on 200plankton and fish
fry; are eaten by larger fishes, seabin
and cetaceans. Sea Trout grow fat in
| years when sandeels are plentiful.

CHmL

o

—

i, = SRR =S
( Cod. Historically supported a major N
local fishery, larger fish have been scarce

ﬂmummg\enlm

| across, sunstars feed on othes |
starfish, sea cucumbers and
=

3

"Fame shell (Limaria hiars). Using its
fringe of orange, and by
snapping shells, bivalve is.
able to sﬂg\ may be built on top

.of gach other flamé shell reels

 providing habitat for other animals.

e~

( Norway Lobster (Nephrops). Live in

| burcows in muddy sea beds, usually
in deeper water, and scavenge any- - b 1 >
thing they can find. ‘Prawns” sustain |

sometimes be caught from rocky headlands.
they swirm among kelp. Feeds on other
fish and crustaceans; spawns in April.
&7 v 2

\ and other fishes. Young
cod live dose to the shore.

At TR e

3

SEENESETS . Sa _ e
in recent years. Cod eat s wide range of (m(‘mﬂ- Pollack of >60cm long can |

inquisitive and entertaining. Pups are born in
summer on haul-outs in sheltered bays and
slands. The larger Grey Seal can be seen in
the harbours at Gairloch and Ullapool.

. 4
7 f?;m (21 year). Almast anywihiere
" | sround coast; sometimes seen dur-
ing the daytime in areas away from
distirbance. Small fishes and crabs
are taken; and frogs, trout and eels
| from freshwater habitats.

Corkwing Wrasse. One of several |
colourful wrasse species found mainly
in Sreas. F of worms and
rustaceans. Territdrial males make
d-fike nests of algae in summer |
| and entice females in to lay eggs.
=5 3
- Yo
! Sea Urchins. Powerful efminive- |
| rous grazers, scraping barnacles '
‘ 1 25 well as seaweeds from roek |
| \surfaces, kelp stems or piers. |

{ Hermit Crab. Snorkellers
| can find them year-round
| on both rocky and sandy

a

Lo
[

5| seabeds; the largest ones
| often live ia whelk shells.
| Versatile, leeding on other
< animals ot bottom deposits. /

~ Please support efforts to protect and restore
important marine wildlife habitats, marine wildlife
and the peolific fisheries upon which Ullapool and
other local villages were founded. =
For more information, please contact local tourist
information centres or visit the Wester Ross
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Cotton Spinner, Brown Trout (sea trout), Smallh eaded Cingfish, Snake Pipefish, Long-snouted Seahorse, Lumgsuceer, Rock Cook, Butterfish (Gumnel), Two-spot Golyy, Dragonet,

Wedge Shell, Bardied Verws, Publet Carpet Shell, Cormemon Oter Shell, Lesser Ockop us, Common Starish, Red Cushion Stas, Back Britde Star, Common Heart Urchin (Sea Patato),
Shag, Herring G ull Great Skua, Black Gulllemot, Black- #woated Diver, Camman Tern, Whike-talled Eagle, Oysie atcher. © Peter D. Cunninghom, 2014

Also Whustrated: Breadcrumb Sparge, Daklia Anemane, Dead mens Fingess, P haspharescent Sea Pen, liar's mane Jeliyfish, Paddiewarm, \elvet Swimming Crab, Editle Crab,
Long-legged Spider Crab, Brown Shrieng, Paimed Topsh el Lagge Necklace Shell, Sea Hare, Sea Lemon, Fan Mussel, Horse Mussel, Geeat Scallop, Razor Shell, Striped Venus, Banded




Wester Ross Marine Protected Area
Fisheries management measures

|| Demersal trawl and dredge prohibited

[] Dredge prohibited. Demersal trawl (except beam trawl)
permitted subject to conditions

Protected area

Dredge D?rl:‘la:':al
sy |
BT | oo | ek
Annual value of fisheries (£) £1.6 million
Estimated value affected (£) £0.24 million

Total revenue of 108 affected vessels (£) | £27.7 million

Overall impact (%) 0.88 %




Ullapool Sea Angling
competition,
20" August 2016
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UK Man and the Biosphere Committee [f{]

UK National Committe
of Man and the Biosph
Programme

United Nations
Educational, Scientific and
Cultural Organization
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Wester Ross




WRFT Loch Maree ghillies and angling day, September 2016
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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, lan MacFadyen, Aaron Matheson, Ben Bulmer, Matt Zeitz, Alan McGillivray, Donald Rice, Alasdair and Sophie Macdonald and
friends, Mike Stanners, Brian Fraser, lan Allison, Stuart Allison, Sue Pomeray, Bill Whyte, Ben Rushbrooke, Gary Bulmer, John Mackenzie, Duncan
MacKenzie, Hugh Whittle and family, Ray Dingwall, Peter Jarosz, Prof Peter Maguire, Fraser Wilson (Ml 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, lain Muir, David Holland, Dr James Merryweather and friends, Roger
and Pat Cottis, Duncan Currie, Bill Woodrow, Nick & Lizzie Sanders, . . . and everyone else
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