About the wild trout of the River Torridon

andother nearby stream systemm relation to an infestation of the sea lowes
(Lepeophtheirus salmoni®)n salmon farms within Loch Torridoim 2015
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On thewild trout of the River Torridon2015

Summary

This report presentsome of theresults of investigations to gather information about sea trout around the Loch
Torridon area in 2015 following reports of exceptionally high concentrations of parasitic sdape®theirus
salmoris) on salmon farms within the area during the fisstmonths of 2015

Sea trout were samplebly Wester Ross Fisheries Trdating the period May, July 20151singsweep netting, rod
and line and electrdishing. In October and early November 2015 a fy&ktrap was operated in a tributary of the
River Torridon to learn more about the spawning population of trout within that river system.

Sea trout carrying high or very high si&a burdeng100liceto 400+ lice per fishjere sampled fronthe River

Balgy sea pool, Inverbativer estuary, Sad (by Gairloch) river estuary and FlowerdaleeRestuary The most
heavily infested fish were between 250mm and 350mm in leragith were caught between late May and early July
The majority of lice on heavilyfested fish weréghalimu€) 6 2 dg@geled t S 0

Somesamples included thin postmolt sea troutcarrying no lice or very few licBome of these samples may have
included trout that hademained in brackish water and not been exposethmhigh lice mfestation pressurs
experienced by dter trout in respective sample¥hey may have also includsea trout which by returning’ S I NI & Q
to freshwater shortly after becoming infested, had been able to rid themselves of lice before significant external
physblogical damage associated with lice infestation had occurred.

Sea troutwith severely damaged dorsal fiassociated with sea lice infestatigrere taken from the Flowerdale
River in July 201%vidence that some trout which experienced damaging levedealfce infestation haghed their
lice and recoveregvas recorded as follow$n Augustthree maturing female sea trowvith damaged but healing
dorsal finswere taken in the South Erradale Rivier September two sea trowtith damaged but healing fawere
taken in the Flowerdale rér estuary;one of thesetrout had a condition factor of >1.3 and was the fattest trout
sampled during the 2015 seasddn ' October, 23sea trout(includingboth maturing female trout and finnogdk
were taken in the Floerdale estuarymost of these fish had damaged but healing dorsal fins associatedeaiilier
sea lice infestation.

The fyke net trap was set on "I ®ctober 2015 and operatealmost continuouslyintil 9th November. There were

212 captures of trout ithe trap. Of these 76 were recorded as sea trout, and the remainder were brown trout. Five
2T (GKS aSlI G(NRdzi ¢ SNEB;sevdrabryale brdwn Sdrt werd alse & @ur@diandobh®& R F A &
recgptured trout may have been ovieroked) Most ofthe sea trout were fish which had returned to freshwater

after their second summer at seadwere between 31fhm and 340mm in length. The oldest sea trout wedta(or

10+) year oldemale fish of 520mnin lengthwhich had returned to freshwater after &'or possibly #) summer in

the sealn contrast(r. size) the oldest brown trout, aged at 10+ yeawgs a fish obnly 352mm in length

Theoccurrence of heavily liemfested sea trout in samples takering the period May, July 2015round Loch
Torridon and at sites as far away as Loch Gairloch can most easily be explained by proximity to a \atyltarge
femalesea lice population on the salmon farms in the Loch Torridon area during the period January to June 2015.

Levels ofice infestationon sea troutm some samples were in excesofentiallylethal threshold discussedn
published literature. The marine survival rate, especially of smaller trout in systems such as the River Balgy, may
have been reduced by 50% or more as a result aflise infestation.

! Datafor seatrout sampled by MSS Shieldaigjectin Loch Torridon in 2015 may be reported elsewhere.
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However,manymature sea trout were cauglih the Torridon River fyke net trap in October and November 2015.
These fish had survived and grown despite close proximity to sources of laniaks@a | nearby salmon farms).
Some of tiese fish were older and larger than any of the sea trout samghlethg the period 200¢ 2015in the
River Shieldaig systehy Marine Scotland Science

It is suggested that the overall impact of the Loch Torridon sea lice infestatiil50on sea troutpopulations

around and beyond Loch Torridon varied according to geographic fa¢toesextensive intertidadreaand west

facing characteristicsf the Torridon River estualy | @ LINE 3A RS wA @ &NJ sorigddidspedtsof W& S
survival than sea trout entering the sea from other nearby stream systemséadgrout fromthe Shieldaig River).

In conclusion, this study suggests that the consequenceseV¥eresea lice infestatiofassociated with salmon
farming) on wild trout populations varies accordingwdhether or notseatrout from respective river systentsave
opportunities for finding fresh or brackish water areas where tbayevade orrid themselves oparasiticsea lice
find food, and eva@ capture by sealsind other potential predators of liemfested fish

Therefore, the threat from sea lice infestatioassociated with salmon farming the productivity of respective sea
trout fisheries will also vary according to geographic facassociatedvith the areas into which respective rivers
discharge

Cover photogclockwise from top rightP+ year oldseatrout taken from the Torridon River estuary on 15 June 2015;
the sweep netting sampling tea(hr: Tom Barlow, Katherine Kinlod¢hyaraidh MacNally, Charlie Hill, Seamus
MacNally, Jamie Barlow, Colin Simpson, Henry Barlow and Ed Bayltdve) mouth of the Torridon River estuary on
16" July 2015 [just one floundamscaught that day!]; Charlie Hill, Les Bates and Colin Blyth bjatralon River

fyke net trap in October 2015; mature male and female sea trout from the Torridon River fyke nBt@ct@yer

2015; sea lice on dorsal fin of sea trout taken in the estuary of the Balgy Rive? brap2015; Liam Perks and the

9+ yearold sea trout taken from the Torridon River estuary on 15 June 2015.

>One might argue that some of the Torridon river trout would be better described as estuarine trout rather than sea trout.
However, their appearance and scale growth (especially following smoltification) was characteristic of sea trout sampled
elsewhere.
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1. Introduction
1.1 Aims

This report presents thaitial results ofinvestigations tayather informationabout sea trout around the Loch
Torridon aredn 2015 following reports ofxceptionallyhigh concentrations of parasitic sea lite@peopkheirus
salmon) on salmon farmwvithin the area.

Sea trout were sampled in several rivstuaries anaground the area during the period Mayduly 20151sing

sweep netting, rod and line arelectrofishing. In October andarly November 2015 a fyke net trap was operated in
a tributary of the River Torridon above Loch an lasgair, to learn more about the spawning population wittnout
that river system.Figure 11 shows the locations ofadmon farms and sampling sites.

Investigations attempted to answer two questions:
1. What waghe distribution of heavily lie-infested sea trout within and beyond the Loch Torridon area?
2. What was the impact of thsea louseepizooticon sea trout poplations around Loch Torridéh

This report has been written to inform th&'ester Ross Area Salmon Fishery Bdistleries managers, farm salmon
producers, scientists working fat the MSSShieldaig Field statigand anyone else with an interest in the
managementand welfareof wild sea trout and salmopopulationswithin the Wester Ross area.

Together with longerm datasets from monitoring at thB1SSShieldaig field station, the investigations described
here can alsocontributeto a betterunderstanding of hova verylarge onfarm sea louse population can affect wild
sea troutpopulationsaround and beyona lice-infestedarea.

Figure 11: Map ofthe study area, showinthe locations of salmon farms arsta troutsampling sites
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On thewild trout of the River Torridon2015

1.2 Baclground information
1.2.10nfarm sea louse populations in the Loch Torridon area in spring 2015

The Scottish Government and Scottish Salmon Producers ®agan publish information from which an estimate
of the gcaleof the onfarm swa louse population in theoch Torridorareacan be made. Figures are published by the
{O0200A4aK D2 J5AY S NER @ifrciskediabt® biomass of salmon held at respective salmon
farms; and by the Scottish Salmon Producers Organisation in quéftehyHealth Management Reportsr the
average number of adult female sea lice count per fish in each salmon farming district.

During the period January 2014 June 2015, there were 4 aatisalmon farms in Loch Torridon: Sgeir Doughall,
Kenmore and Aird (all operated by tBeottish Salmon Company) and the Loch Torridon farm operated by Marine
Harvest. Production was synchronisedo far as three farms were stocked together in February 2014 following a
fallow period.

Figurel.2 showsthe cumulative onfarm biomass andverage adult female lice coumer fish for the Loch Torridon
area for the period January 2014 to June 2015.

Figurel.2: Qumalitve onfarm biomass an@dverage adult female lice couper fish for the Loch Torridon area for the
period January 2014 to June 2015.
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The SSPO Code of Good Conduct treatment threshold levels for average adult female lice is set at 0.5 lice per fish

the periodFebruaryto June, then 1 louse per fish for the period Julydaouary From @tober 2014, reported
average lice levels were above SSPO treatment threshold levels, peaking at just over 20 times the threshold level.

Estimates of actual efarm numbers of adult female licean be made by multiplying the average adult female lice
court by an estimate of the number of farmed salmon in the area. If the farm salmon were of average weight 4kg,
then during thepeak biomasgeriod from November 2014 to March 2016e total on-farm adult female louse
population within the Loch Torridon areguld havebeen in the order of 1@nillion lice.

For comparison, during this period itabnostinconceivable that there could have been more than 10,000 wild
salmon and sea trout in the area at any time, and inconceividilaieeach wild salmonidauld have had more than
an average of 10 adult female lice per fi$herefore,it is alsoinconceivable that the adult female louse population
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on wild fish within the Loch Torridon areaany timeduring the period November 2014 to March 2015 could have
exceecekd 100,000 adult female lice.

1.2.2 Plankton lice sampling in Loch Torridon

The Scottish Government also publishes data collectedracorded by Marine Scotland [MSJentistsbased at the
Shieldaig Field Statioffigurel.3 is reproduced from thé&cottish Governmefi &hieldhig Projectwebsite’ and
shows planktonic sea lice densities recorded in the Loch Shieldaig area for the pe@ap2ld%.

Figurel.3: Densityof sea lice (square root transformed) measuring by plankton tows in Loch Shieldai201%99
Green points are those in the first year of production, blue are in the second sagraph has been reproduced
from the Scotgh Governments Shieldaig Project webditee period January 20t4June 2015 is indicated by the
box outlined in red which has been added to the published graph.
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Lice were detected in thplankton in the autumn of 2014t some of the highest lels a record before the end of
the 1% year ofa salmon farm production cycheithin the Loch Torridon areduring the first half of 2015 (8year of
fish farm production gcle)lice were detectedat some of the highest densities of planktosiea lice on record.

Note thatthe timing of high lice counts in the planktpnesented in igure 1.3 correlateswith the two-year farm
salmon production cycle within Loch Torridon anecorded lice densities in the planktimLoch Shieldaig correlate
with estimates of orfarm adult female sea louse populations in the Loch Torridon lbaasad orthe data presented
in Figure 12.

® Data from the MSS Shieldaig project can be fourtatat//www.gov.scot/Topics/marine/SalmoiT rout
Coarse/Freshwater/Research/Agint/Shieldaig
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2. Sea trout sampling during period MayAugust2015
2.1Background tcsea trout samplingand sea louse recording

To gather information about levels of infestatiah sea troutby the sea louseepeophtheirus salmonis and
around the Loch Torridon area in 2015, samples of fish were caught using a sweep net, using rod amd tiye
electrofishing the lower poolsfisomeof theriversin the area

The Wester Ross Fisheries Trust [WRES Jsampled sea trout in coastal waters and river estuaries since 4086
hasrecorded a wide range of levels of lice infestation. Data presented in reports published aRfE website

show that sea louse infestation levels sea trout caught in the sea or estuarine wateas varied fron® liceto

over 200 lice per sea trou€unningham 2008nd Cunningham 2018xplored the links between lice infestation on
sea trout, sea trat size and proximity to salmon farmgariousother studies, includingliddlemaset al2013and
Thorstadet al2015 havealsoconcluded that there is bnk between high levels of infestation by sea lice on wild sea
trout and proximity to salmon farms.

Different authors have proposed differetitresholdlevels of what constitutes a potentialfarmfuksea lous
burdenonaseatrout2 YS | dzi K2NE KIF @S LINE LR &SR {10 O KNeB a KiaNRRIzif 2¢
(e.g.Wellset al,2006); others(e.g.Tarangeret al. 2015 have proposedhat harmful thresholdevelsvary according

to the size of the fishacknowledging that larger sea trout are ablestarvive withlargerlice budensthan smaller

sea trout

Tarangeret al.2015assessed the rigk sea trout stocks in Norwdyom sea louse infectiarLouserifectionlevels
(NBEFSNNBR (2 iffegtationk 5 &Skl ©IprékEeddtha nukiber of lice on the fishweight of fish (3

and the risk of harm to the fish based on this le@&h trout which caiied louse burdens in excess of 0.3 lice per g
bodyweight of sea trout (for example, motigan 60 lice on a 200g fistere assumed (for the purposes of the risk
assessmentjo be subject to 100% mortalitg. KS& LINE @A RS | F2NXNdz I F2NJ OF f Odx
STFSOG Q> ol aSRfdhineadk BfectigNBradp. NI A 2y 4 2

Fa the purposes of describing sea lice infestation observed in 2015, and to put the figures into some sort of context
LQf f tieFoRodinginféstationlevelsallofg KA OK | NB FINJ I 62@S GKS LRGSYGAl
authors

Smd f &SI GNRdzi o02F fSaa 0GKIFy onOY Ay fSyadKE 6KAOK
Tarangert al. 20150a Wp &: Y 2 Ndinhllfsda fréuof less MdRd20dm lengtlaarrying over 100 lice are
representss W@ S NE oukelbardefic. Tardrigeetal. 20150a Wwmn x: Y 2 Ndy &d trbud whizh 3 NP dzL
carriesover 200 licas exceptiondly heavily infestepsuch fish areall within Tarrangeet al. 20152 ®00% mortalit@
categoryunless they ardarge fish obver 667gn weight

This approach is discussagainlater in this report.
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2.2 Results of sea trout samplinigp the sea or lower reaches of rivers
These are presented in full irppendix 1.
2.2.1 Sweep netting samples

1 Loch GairlochFlowerdale Rivegstuary, 19" May 2015

Ten sea trout were taken using the sweep net. Some of the fish were heavilienhféth lice; others were not. One
of the largest fish, a sea trout of 281mm carried an estimated 500diegordlouse burderfor any fishin Loch
Gairlochsince sampling began in 2Q0lAvo other smaller sea trout of 203mm and 171mm respectively carried 60
and 65 lice respectively. Lice counts for the other 7 fish ranged from 0 (on a sea trout of 281mm, which weighed
310g) to 40 (sea trout of 150mmAll thelice were early stage chalimus and copepodid stage lice.

Pulling in the sweep net at Flowerdale o' May 2015(photo by James Merryweather)

Sea trout of 281mm taken in the sweep net at Flowerdale 8rMi#y 2015. This fish carried an estimated 500
mostlychalimusstaglice. Note thedescaled area below the dorsal issociated witha bird attack (photo by James
Merryweather)
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9 Loch Gairloch, Flowerdale River estuarﬁ? 18ne 2015

Four sea trout were caught of 1@n, 325nm, 38anm and 400mm in lagth respectively in a single sweep of the
estuary. The three larger fish carried sea lice; however this, tihedice counts weranuchlower (all less than 20
lice per fish) and the lice were ostly preadult or adult lice. Some of the fish had damagedsdl fins indicative of
higher louse burdenpreviously

Sea trout of 400mm taken on 18une 2015 in the FlowerddRiver estuary. Thfssh carried only 17 lice. However
note that it has a damaged dorsal fin indicative of higher lice burdens at some e¢ldigyh recenpoint in time.

l l | SERPE || s
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Some members of the sweep netting team at Flowerdale 8rjage 2015.
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1 Loch Gairloch, Flowerdale River estuary 1st October 2015

This was the most successful sweep of the seawgth a catch of 23 sea trout. Thirteen of the fish were of less than
260mm (small finnock); 8 fish were between 260mm and 310mm (inc)usineg the two largest troufmaturing
females)were 365mm and 432mm {8g).Twentyof the fish had condition factors between 0.95 ahd?2 indicative

of modest summer growth.

Lice levels were generally lo@nly one of the fish had more than fife; a trout of 275mm with 62 lic& hese were
mostly preadult and adult licethis fish also had 25 chalimlice. The total count of chalimus lice, grd-adult and

adult lice on all the othef22)trout added together (respectively) was 11 chalimus éod 60 preadult and adult

lice; an average total lice count of less thalicé per fish Seventeerof the trout had dorsal fin damage, associated
WithKAIKSNJ £t S@Sta 2F f2dz2aS AyFSadrdAazyT dKAa gl a y204S

(top to bottom) Sedrout of 432mm, 365mm and 305mnfrespectively)aken at Flowerdale on*10ctober2015.Note
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9 Torridon river estuary,15th June 2015

R S R M RN

. i . . . &L T dYVHSY

Just one trout was caught. This was a Idigieof 500mm with no sea lice on.itThe 2l oo d

dorsal fin was a bit raggefrobablyassociaté with louse damagereviously

Sea trout of BOmm taken orl5" June 2015 in the TorriddRiver estuary. Thisshhad
no lice on itHowever no¢ that it has a damaged dorsal f(night) indicative of higher
lice burdens at some earlier point in time.
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Scale reading suggests this fish was at least 9 years old, and was spertliom78 Summer in the river estuary or
sea It is one of the longedived trout to have been caught to date by the WRFT sweep netting {semoe 2007).

Two scales from thsea trout of 500mmhiat was taken in the TorridonwRr estuary on 15June 2015. Both of these
a0lftSa IINB WNBLIIIOSYSyiaQ 2F aoOl fSa f 2aheblackaran&S FA &
denote winter growth checks following @mitial migration to sea (orange arrow).

f Torridon River estuary6” July 2015

Assisted by many enthusiastic volunteers, a furtheeratit was made tesample sea trout using a sweapt in
the estuary of the Torridon River. Despite much strenuous effort, our only catch was a flounder!
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2.2.2Samples of sea trout taken by rod and line in river estuaries and adjacent areas.
f River Balgy sea pool ®5ay 2015

Eight sea trout ranging iength from 173mm to 295mm were caught using rod and line. All fish were stilkhigin
average condition factor of this sample wast0.76. Two fish carried sea lice, including a trout of 295mm which had
at least 475 lice.

Sea trout of 295mm caugim the River Balgy sea pool using rod and line Sh\28y 2015, with close ups of lice
infestation and associated dorsal fin damage.
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1 River Balgyea pool 2% June 2015

Six sea trout were caught ranging in length from 185mm ten@m. All fiskcarried sea lice.he largestfish of
275mmcarried175 lice(150 chalimus and 25 adult andegaidult lice).The smaller trout carried 20, 433, 74 and
80 lice respectively. The average condition factor of fish in this sample was 1.00; fistm@refere in better
condition than those sampled one month earlier.

Sea trout of 275mm taken in the River Balgy sea pool 8rd@8e 2015. Note the dorsal fin damage associated with
sea louse infectiortHowever the fish has been feeding: compare its profile the 295mm trout taken on Z5May
2015.

L 4

OO OO OO OO RO OO RO OO B RO LR TR
'c‘!-" 1| '2' Is' '4| |5| ls’ |7| Iel '9| |110| 1'1 | 1|2| 1|3| 1|4| 115

PN PN

Close up of the dorsal fin of the 275mm trout taken in the River Balgy sea podl &un252015.
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2.2.3Samples taken using electrishing equipment from the lower reaches of rivers
q Inverbain River, 25June 2015

Six trout were caughh the river within 200m of the top of the tide. Three of these trout were silvery\aeck
NE O2 NRSR [ the otHer $ wereiesidddia®brown traufwo of the sea trout carried lice; a fish of 175mm
carried 150 lice (all small chalimus stage lice); the fish of 170mm carried 58+ lice, mostly small chalimus stage lice.

Small sea trout of 175mm (top) and 170mm (below) taken in the Inverbain Ri28F done 2015. These fish carried
150 and 58+ sea lice respectively. Note that the tophfighbeen adipose fin clippethet Inverbain riveis located
close to the Shieldgiriver from where this fisis thought to have originated.

T T T T S
g=| 1' '2' |3! |4| |5‘ |6| |7| |e| |9| |1|0' 1'1 | 1|2|1\3| 1‘4| 1‘5

§ Cuaig river, 28June 2015.

Seven trout were caught in the Cuaig river from betwésnsea pool and 100m upstream. Three of these fish were
small silvery trout of 13@m, 140nm and 158mm in length respectively. No lice were present on any of these fish.
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f Sand River pbLoch Gairlochp6™ May and1® July 2015

On26" May, nine trout were taken in the sea pool of the Sand River ranging in size fromm@%185mm in
length. Eight of these fish were silvery; however none of them had sea lice. One possibility is that the sample was
primarily of smoltsstill on their way out to sea.

Oon1* July, twelve silvery trout (158mto 231mm), one brown trout and a laon parr were taken in the sea pool
of the Sand River. On this occasifive of the trout were infested with sea lice, with numbers ranging from 22 to
109 lice Nearly all of the lice were small chalimus stage lice.

Seatrout of 191mm (top) andL53mm (kelow) taken in theSand Riveon 1% July2015. These fish carrigd and 109
sea lice respectively.

(= = ﬁ‘f? 4

LR R RO OO OO
ou 1’ 2, 3"4"5"8"7'IB"9,|1|0|1|1|1|2|1|3|1|4|1|5

Chalimus lice on the dorsal fin of the 153mm trg@hown abovejaken
in the Sand River ori*July 2015.
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1 Flowerdale River,"8July 2015

Seven sea trout were caught in the sea pool of the
Flowerdale Rivefright) using electrefishing
equipment. These fish ranged in size from 139mm to
279mm. All carried sea lice, with isfation levels
ranging from 2 to 8snostly chalimus stage lice.

Thethree largest fish had damaged dorsal fins
associated with higlkevels of sedouse infestation.
Condition factors werall around 10.

Peter Cunningham and Dr Steve Kett elefisioing a
pool at the top of the Flowerdale river estuary (photo |
Andy Vick).

Seatrout of 279mmtaken in theFlowerdaleRiver ors" July2015.This fish had 81 lice on it aadreshlydamaged
dorsal fin associated with sea louse Bt&ion (photo by Andy Vicks)
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On thewild trout of the River Torridon2015

i South Erradale Burn, ‘Zmugust 2015

Five sea trout were taken in the South Erradale burn dhMAGgust 2015The fish were caught in freshwater in a

pool about 300m upstream from the top of the estuafhese included three larger, maturing fem#deut and

three thin finnock The conditiorfactor ofthe two largestfishwas over 1,11 KS&4S FTAaK @gSNB NBf |
the fish carried sea lice; however dorsal fivesl beendamagedndicatingsea louse infestatiopreviously

Three mature female sea trout taken in the South Errablate on 28' August 2015 by the WRFFighing team The
largest fish was 350mm in length and 495g in weight.
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The dorsafin ofa 350mm sea trout taken in the South Erradale burn on
20" August 2015The fin has been damaged but has healed.

Sea trout had nopreviouslybeen recorded ithe South Erradale buroy the WRFT-&shing team sahis catch has
added to our recorded knowledge of the distribution of sea trout in the WRFT area.
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Two finnocK192mm & 21mmjnd a brown trou{202mm)from the South Erradale burn on"28ugust 2015.The

two finnock were not weighed; however note that they are thin (even compared to the brown trout), with estimated
condition factors of around 0.9 or less (basedcomparison with pictures of other finngekg. fish of 255mm taken

on I Sept 2015 in Flowerdale estupriot the black marks on the tail of both fish which may be associated with
sea louse attachment. However the dorsal fins were not notably damaged.
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1 Flowerdale River, Sept 2015

Two sea trout of 25%m and 345mm of condition factors 1.3{=fat)and 1.05respectively wee taken in the sea
pool upstream from fie Old Inn. These fish carried 3 and 11 lice respectively; the majority of the licadidt@and
pre-adult lice. Both fish had damagedhough healingdorsal fins.
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2.3Summary ofresults ofsea trout sampling in the sea & lower reaches of rivers in chronological order

1 In May,10sea troutwere taken in the Flowerdale estuary using a sweep net. Some of these fish were
infested with very high sea louse burdets ¢ver 500 lice /ish); others carried few lice. Eight ttsea trout
were caught in the Balgy sea pool using rod and line including a fish with over 400 lice.

1 InJunetrout sampled in the Flowerdale river estuary had lower levelgef. These wereostly preadult
andadult lice.On 258" June six sea trout were caught in the River Balgy estuary carrying up to 175 lice. These
fish were in better condition than trout in the sample taken at the same location in Bkaeral smalkea
trout (length <25cmjvere recorded in the Inverbain river with very high numbers of chalimus lice.

1 In early July small sea trout (length <25cm) with high sea louse bundsresrecorded in the Sandwver.
Larger sea trout withup to 80 lice and severejamaged dorsal fins assiated with high sea louse
infestation were caught in the Flowerdale burn.

1 In August, three smathin sea trout and three largenaturingfemalesea traut of higher condition factor
were taken in the South Erradale Rivere3é fish were several hundredetres ugstreamfrom the top of
the tide. No lice were present on these fisheThree larger sea trout had damaged, but healing dorsal fins.

1 In September two sea trout were takemtihe Flowerdale river estuary carrying low numbers of lice (max
11).Bath fish had damaged but healing fins. One of the trout had a condition factor of >1.3 and was the
fattest trout sampled during th015season.

1 On T'October, 22 sea trout werken in the Flowerdale estuary. Lice levels were generally low, with only
one of these fish having more than 10 liddost of these fisthad damaged but healing dorsal fins associated
with sea lice infestation.
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3. TheRiverTorridon fyke netproject
3.1 Objectives of fyke net project

To learn more about the Torridon River titgpopulation, afyke net trapwas set in the Feith Ghlaa principatrout
spawning burn above Loch an lasgairl2" October 2015 and operated until thd'®f November2015. The trap
wasoperated throughout this period except fowo breaks ovethe weekendsof 24™ to 26" October and 30
October to 2% Novembemwhenthe trap was lifteceither becausethere was neone ableto check the trap, or water
levels were judgetlikelyto be too high for the trap to operatsafely

The objectives were as folvs:
1. To record the occurrence of sea trout and other fish entering the trap.

2. To obtain measurements of all fish, and take photographs and scale samples to paditinal
information from which an interpretation of life history (brown trout oras&out) could be made.

3. To estimate the ages of brown trout and sea trout from reading of scales.

4. To describe the characteristics of the trout population.

5. To record damage associated with lousestdgonor predation
3.2.Materials and methods

The fyke netvas of standard desigi® hoop, small mes{ront hoop, with 16ft leademade by Collins Netand

was fitted with an otter guardFigure 3.1)It was set ira pool with its entrance facing downstream and the leader
set at a diagonal acreghe riverto guide fish heading upstream towards the trap entrance. Gaps on either side of
the trap were left to enable fish heading downstream to bypass the trap and to enaplarge fish that wat®o big

to enter the trapto find a way around itThe trap was set to fish at all water levels.

After three weeks of operationon the 5™ of November a new fyke with an otter guard with grid spaces of 16cm
(high) by 7cm (wide) wasetto enableslightlylarger fish to enter the trap should they be gent; whilst ensuring
the trap remainedeffectivelyotter proof.

The trap waset up by WRFT Biologist Peter Cunninghemmdchecked each morning between 9am and 10&fter
the trap was up and runningpcal residents Les Bates and Colin Blgtth{ of whom have muclpreviousfish
handling experience from employment in fish farming or fisheries res¢trghther with estate manager Charlie
Hill carried outday to day operation of the trap, witthe WRFT Biologist providirugcasionasupport Special
licences were obtained from the Scottish Government to enable all tbgeato operate the fyke net outith the
fishing season without committing an offence.

Upon arriving at the trap each morning, water levels and temperatures were recordedvéfisthen transferred
into buckets or tubs; anaesthetised in a solution of eugenol in ethanol; length and weight measurements were
taken; scale samples were taken; and a photognapktaken. Following recovery in fresh water, all fish were
released above the traxcepton the 9" November, following a night with very high water, whesample of small
trout which were dead inside the trapere retained for dissectio(see Appendix!3.

An assessment of the typ# trout (sea trout or brown trout) was madeasedon their appearance. To provide
further confirmation, ascale sample andphotographwas also takenThe photographs were also used to confirm
the recapture of some troutHowever, as fish were not markeather than to take a sample of scales, a small
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proportion of fish especially of smaller trout may have been captured more than once witemg recorded as
WNB O LJG dZNB R Q

Figure 3.1The fyke net set in the Feith Ghlas 8i\®vember 2015

3.3 Results
3.3.1Water levelsand water temperature

Strean levels rose and fedjuicklyaccording to rainfall. After an initial week with little rainfallater levels roseon

the 23%Octoberi 2 2 GSNJ onOY 6238 (i KSNowmbed\&i@r teinfedatiresiose ffom | 3 |
around 5C to over 8C on"1®@ctober and remainedt around 8C for the remainder of the period when the trap was

in operation.

Figue 3.2shows water levels and water temperatures recorded at the trap.

Figure 3.2Water levels and water temperatures recorded at the Torridon figde t
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3.3.2 Numbersand sizef fish caught

There were 211 captures of fish in the trd83 of these were recded as brown trout76were recordedas sea

trout, one was recorded aspossiblesea trout and a salmon panvas also recorded. A small proportion of these

fish wererecorded asecaptures.Some of the smaller brown trout may have been captured more than once without
0SAy3d NBO2NRENRBOE | WNBOI

There were 54 captures of immature brown trout, and 76 captwfamature male brown trout. No mature female
brown trout were captured.

There were3 captures of immature sea trout (finnock) aB@lcaptures ofmaturefemale sea trout. None of these
fish are thought to have been caught more than oriieere were47 captures of male sea trout, includirgthat
were recognised as recaptures few others may have been overlooked

LYYl GdzZNE oNRgy GNRdzi 6SNB cnYY G2 wmMpTtYY Ay 1168ytE i KT
352mm in length; immature sea troufirinock) were 245mm to 260mm in length; mature male sea trout 260mm to
488mm in length; and mature female sea trout 300mm to 520mm in length. Figdiie & size; frequency graph
showingthe number of fish caught vsespectivelengthcategories. Knownecaptured fish were removed from the
data set used to produce this graph.

Figure 33: Sizeg frequency graph showing the number of fish caught vs. respective categories.
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Note that it was not the intention to catch the entire spawning run of trout inltten. The trap was not set on 95
and 26" of October when water levels were relatively high; and ofl Bttober,  November and % November.
On 8" November the catch of trouincluding twoW50cm+ spottyfishQwas accidentally released back inteetriver
prior to processing and data collectiofihe trap was removed or"®ovember, after being lifted during a large
spatefollowing a weekend when many partially or fully spawned female trout had been caught
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Trap catches provide an indication oethomposition of thevild trout population ascending the burtowards
spawning areaslhe objectives were all largely achieved.

3.3.3Timing of fish catches
Figure 34 shows the recorded fish catches at the fyke trap.

Figure 34: Timing of recorded fistatches.
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The first fish (male sea trout and brown trout) were caughtl8 October, the day after the trap had been put in
Only two fish were caught in the trap the following day; and there were no more fish until water levels ros& on 20
Octoter.

From the 28 of October until the 8 of November, sea trout were recorded in the trap each,ddyng with mature
male brown trout in spawning condition. The majority of the sea tajgturedwere males

Unspawned female sea trout were recordedttwe 215t 22 239 and 24" October Part-spawnedfemalesea trout
or keltswere recordedrom 27" October. The biggest catch of female sea trout was on thiia@vember when the
trap contained 15 femaleea trout; these wereecorded as a mix afnspawned fish, parspawned fish and kelts.

Small numbers of immature brown trout were taken throughout the operation of the trap.

On 9" November, the trahad been lifted out of the water during high spate flows the previous nighing the fish
inside. There were 15 small trout insideese were dissected.ly 3 of these fish were mature the others were
immature. Dissection of stomach contents demonstrated that some of these fish had been feeding on trout eggs
(see Appendix 3)
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3.3.4Ages of tout caught

Initial reading of sea trout scales indicates that the majority of the mature sea trout were fish which had returned to
freshwater after their second summer at sea and were on their first spawning run, after an initial smolt migration
aged 3 witers.

A female sea trout of 430mm had spent 4 summers at sea, and had just spawned for the third time. The largest fish
a female sea trout of 520mm had spent 6 summers in the sea, and was about to spawn for either the third or fourth
time. She is one dhe longest lied sea troutseen in the WRFT area in recent yefife sea trout 05600mm taken

in June in the estuangliown on pagd 1 of this repor) wasalsoin its 6" or 7" summer in the seia

Figure 3.5 shows the ages of the sea troatrf whichscalescould be read

Figure 3.5: Lengttistributionof mature (or maturing) ea trout taken in thd-eith Ghlasall fish taken in the fyke net
in Octoberg Novembergxcept a female fish of 50cm which was taken inTtbgidon Riveestuaryearlier in June
The arrows show the sea age ranges in numbers of sea summers, based on scale reading.
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Scale reading andhé size frequency graph suggests that most of the 2 sea summer fish were between 300mm and
360mm in length, 3 sea summer fish frod08m to 410mm; 4 sea summer fish fr@d80mm to 470mm, 5 sea
summer fish 46mm to 490mm; and 6 sea summer fish from 500m&20+mm in length.

Therefore, &er maturing for the first timetypicallyat around 300mm t860mm in length at an age of 4.5 years
(except for one male 3.5 year old finnoglannual growthincrementswere somewhere betweermn additional
40mmto 50mmin length The oldest trout, of 520mm, had a to@s$timatedage of 8.5 years.
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Figure 3.6 shows the range in size of male and fesedetroutfrom which scales have been read. The graph
suggess that after maturing for the first time / 2 summer at seathe female sea trout gw more slowly than the
male sea troutThis can be ingigated further in future.

Figure 3.6Length of male and female sea traatthe Feith Ghlags. their sea age (in numbers of sea summers)
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When the two sets of age data are combined, a graph can be produced which shows the composition of the sea
trout population in the spawning burn in terms of the numbers of fish of respestaages.

Figure 3.7: Theeaage distribution of sea trout in the Feith Ghlas frecale reading of samples from which suitable
scales were obtained.
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The oldest browrfnon-sea goingjrout and oldest fish in théyke netsample was a male trout of 352mm in its"11
year.This old warriotooked like it had fought a few battles over the years (see [@)yePhotographs of this trout
and some of the sea trout together with their scales are shown in the following pages.

26



On thewild trout of the River Torridon2015

1 Sea trout, female430mm. Torridon fyke ne28 October 2015.

3 years in freshwater then 4 summers at sea. Spawned for first time &ftsuthmer at sea; has juspawned for
her third time. 3.1+2SM1SM)
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1 Sea trout 520mmfemale, Torridon fyke ne29" October2015

The reeorded weight for this fish wanmcorrect (wobbly scales!he fish is likely to be around 3lb (1350g) in weight
The dorsal fin is partially eroded, though healed; typical of sea louse damage ingzalielhe scale photographs
indicatethat thisfish hadspentsixsummers at sea, after three summers in freshwater. Stesipawned on two or
possibly three preious occasions prior to 2015. Total age ?8.5 yeaua+?3SM+




On thewild trout of the River Torridon2015

q Sea trout, femaldelt of 325mm, 27 October 2015

This fish hagust spawnedfor the first time(in 2015) after her second summer at s€al+(SM)
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f Sea trout male, 320mm:; f3and 14" October 2015 Torridon fyke net

One of the trout caght on more than one occasion. From scale reading, | think thsifish spawned after its first
summer at sea and had returned to freshwater after a second summer at sea.

7
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{ Sea trout male405mm, 27 October 2015, Torridon fyke net

(below) The male sea trout is the one at the top in the pict(mbove an unspawned female sea traubcale reading
suggest it has spent just 3 summers at sea so was a relatively fast growing trout! Pbg&iblyniaturing for the first
time.
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(below) Photograph of the scales of the male trout shatie top ofthe picture above. This trout has a very small
summer2015 growth increment.
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q Sea trout male, 330mm, #ctober 2015; Torridon fyke net

Thisfish had a slightly eroded but healed dorsal fin, and a caudal fin defofsatylice damage?$cale reading
shows it had spent two summers in the skawever there is1ot so muchsummer growth in 2015.
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