To what extent is loch habitat important for production of larger salmon smolts in
the Badachro river?

Peter Cunningham, Wester Ross Fisheries Trust, June 2021 info@wrft.org.uk

From 12" April to26" May 2021, the Wester Ross Fisheri@sust operated a smolt trap at the

2dz0 Tt 26 2 ThrptaTKerajett Raspa®of the collaborative West Coast Salmon
Tracking Project led by the Atlantic Salmon Trust in partnership with Marine Scotland Science and
Fisheries Management Scotland.

Our primary objective was to find out whethat least100salmon smolt®f lengths greater than
140mmcould be caughto demonstrate thatthe locationa suitable placdor taggingsalmon smolts
as part of the tracking projean future years

Most juverile salmon from stream systems in Wester Ross grow slowly because of limited food
availabilitywithin the stream habitas they typically inhabi{seeW! 6 2 dgyister§ Qugition and
2dz@SYy At S AltY2y aY2ftd LINRPRAZOGAZY AY 2SaiGSN w2

However fromstudies elsewher@ previous yearsve have learnedhat where there is a relatively
large freshwater loch in the river system, the proportions of larger smolts méygher. At
Tournaig for example, larger smoltsererecorded in some yeamshichfrom scale readingppear
to have grown omnore rapidlywithin loch habitatprior to smoltification(pleaseseeWRFT Review
2016Box 2.).

So air choice of the podbelowthe2 dzii Tt 26 2 F [ 2 Wak basel éh thie gbssibikyNE G K |
that there wuld alsobe a higher proportion ofarger salmon smolts than we might fiadl most

other locationswithin Wester Rossso a better chance of recording over 100 smolts of over 140mm
without catching too manyBecause molt trapping interupts the emigration of smoltgur aim

was to intercept only a minor proportion of the smolt rurhe trap location below the loch outflow

was also conveniently close to the WRFT office and to the road.

On the 13" of April 2021arotary screw trap [RSTas successfully deployedth help from Bill

Whyte. A temporary information board was put up émable passersby to follow progreasd to

learn more about the project. The trap was initially operated 4 or 5 days per week Monday to
{FGddNRI &2 gAGK GKS WRNHzYQ f A F( S RHowvgverpyl2d dzZNR I &
Aprilwater levelswere inadequate for the RST to operate & fyke net was set behind the RST to

provide an aditionalmeans of obtaining samples of smolts.

The trap was checked first thing every morning when in operation and someéitsaster in the
day. All fish weradhtly sedated to enable them to be measureddthen, after recoveryyreturned
to the river below the trap.

By 12" May, theprimary objective had been met with ov&00 snolts of 140mm or more in length
recorded despite low flowsThereafter tharap was set tasamplefish for only two nights per week
to learn more about the duration of the smolt rumth as little interruption as possible

The trap was operated on and off until'2&ay.
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Badachro rotary screw trap and scoreboard at start of project, 12" April 2021. Trap counts were
added after each trap check!

Results

Altogether228 salmon smolts,7 salmon parr2 sa trout smolts, rown trout and one eel were
caught.Ofthe salmon smolts] 10(48%) wereof 140mm or more in lengthThe smallestvas

107mm (12.0gand the largest 192mm (70.7djigure 1 is a graph of fork lengths of salmon smolts
in the sample.

Smoltsof different sizes were caught throughout the samplingipe. Howevera higher proportion

of larger smolts were caught towards the beginning of the sampling pes@kbof the 140 smolts

caughtin Aprilwere >140mmn length, compared to just 340of the 88 smolts caughin May.The

longer smolts (>140mm) also had slightly higheeragebody condition factor than the shorter
smolts(body condition facto0.998vs. 0.97® T Ay 203G KSNJ g2NRa& (KSe& gSNB
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Figure 1. Fork lengths of salmonsm2 f 14 G NJ LIJSR Ay GKS L2t 0St25
weir, from 12" April to 24tth May 2021.

Badachro salmon smolt lengths
(12th April 2021 - 24th May 2021)
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The longest salmon smolt caught; 192 mm; Badachro trap, 22" April 2021

Discussion

Over 100 salmon smoltsf over 140mm were caught during the trapping periddhis was achieved
by 12" May without having to keep the traps in operation nstop. Howeverwithout using a fyke
net in addition to the rotary screw trajit, may not have been possibly catch 10Gsmolts of
>140mm A combination of RST and fyke worked well.

There may have been a tendency for larger smolts to begin emigration ahead of the smaller smolts
Or perhaps because many of tterger smoltsverelivingin the loch immediately above the trap
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prior to the smolt migration period, they reached the trap earlier than #meallersmolts which set
off around the same timéut mostlyfrom riverine habitatfurther upstream?Another possibility is
that larger smolts tended to stop movimpwnstreambefore the smaller smolts as water levels
dropped to very low levels.

Larger smolts have been shown to have higher rates efmaaurvival than smaller oneBSor
example Armstrong et al (2018) demonstratddbm studies of marked smolts from the nearby
RiverConon inl999- 2014that the probability of asmolt of 130mm returning from marine
migration was less than 0.04 (<4%) compared to more than 8% for a 160mm smoknd
furthermore that migrating earlier and having higher condition factor was alssociated with
higher rates of returnGregory et al (2020) reached similar conclusions.

Badachro salmon smolts, 29™ April 2021
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So in terms of supporting and sustaining the salmon populatiaghe Badachro Rivelacustrine
habitat within[ 2 OK . R ' Q / KNR G KI Y lcantribditig t@ the phodizQién ok Y LJ2 |
bigger, stronger salmon smolts.

Scale samples have been taken to learn more about smolt age and growth in comparison to smolts
sampled elsewhere.

Only two sea trout smolts wenecorded. This was initially unexpectbdcausesea trout are
regularlyencounteredin the sea near the mouth of the Badachro River. Howewgplers with

experience of fishingoch Bad a Chrotha over many yeagorted that sea troutarerarely caught

Ay [ 2 OGrothaMHis has Been so for mangars,Mills and Graesser (1998)atein W ¢ K S
{FfY2Yy WAQGSHEWRFI{ORPAIAFRRZ2NI a4l fY2y 2yfds | & y:
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this becausevaterfalls in the gorge below the loare virtuallyinsurmountableto sea trout but not
salmon?

Other rivers in Wester Ross where salmon have been much more frequently recorded upstream of
waterfalls than sea trout over the past 100 years include the Ullapool River and the Little Gruinard
river.

It wouldtherefore seem likely that most of the séeout encountered near the mouth of the
Badachro river originate in stream systems elsewhere.

Alack of competition from progeny of sea trout miag one reason whjuvenile salmommayhave
aslightlybigger share of habitat anfod resources in Loch B&dQ / K N2 (i Ko lodhginY LI NB R
other larger river systemahere both slmon and sea trout are presenkfowever here are brown
GNBdzi 6AGKAY [ 20K . ¢BRQrbuDmay moNaR of Bukhssigrifigancenkess it f | O
is also to do with the mmbers of juvenile trout produced within the system; large female sea trout

tend produce many more eggs than smaller trout which remain within freshwater because of better
feeding in the sealarger salmon parrespecially presmolts,may simply bavell acapted for life in

stillwater habitatswhere they are able to evade capture from piscivorous brown trout and other
animals

In addition to demonstrating thatth¢ 2 OK . I R I Q is/a Blikabl& IbcatBrofir dbtaididgy

a sample of 140mm+ salmon sits for tagging (assuming similar success in future years), the

Badachro smolt trap project has raised a number of interesting questions about the impogadce
utilisation2 ¥ FNBaAKglF G SN Wi 20KQ KIFIoAGIHGO F2N alrftvyz2y L

There isrelativelylittle information about the importance of loch habitabmpared to stream

habitat for supportingwild salmon populations iScotland and elsewhersde Lennox et al, 2021

for review);further investigations could be usef@ther salmon systems in Wester Ross with large
FNBFa 2F FNBaKgl GSN Wi 20KQ KFEoAGEG AyOf dzRS (K.
of Conservation for Atlantic Salmon], Ewe and Balgy. Are lochs Achall, na Sealga, Fionn Loch, Maree
and Camh also of importance for producing larger, more robust wild salmon smolts, with better
prospects of completing their life cycle? Are the salmon populations in these systems likely to have
greater reliance to climate change?
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Chris Beresford releasing smolts after their recovery from sedation, 5™ May 2021
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