Good ecological
status?

Workshop on
salmon and sea
trout and their

habitats

Loch Torridon
Community Centre
23 April 2024

https://www.facebook.com/WRFT22

www.wrft.org.uk

580 980 %00 730 730 TIR MO TS0 THO TV THG O 00 W0 €30 &30 S0 W0 M



https://www.facebook.com/WRFT22
http://www.wrft.org.uk/

Programme

10.20
10.30

10:50
11.10
11.30
11.50
12.10
12.30
12.40
13:30

13:40
14:30
14:40

15:00

Welcome and introduction. Dr Michael Aitchison (Chair, WRFT); Dr Sue Ward (Administrator, WRFT)

Malnourished nursery streams? Are surplus salmon eggs a vital food source for pre-smolt parr in some rivers in Wester Ross?
Peter Cunningham (Biologist, WRFT)

Short introductions from local groups and researchers

Break

Rediscovery of a herring spawning ground near Gairloch. Dr Michelle Frost (West of Scotland Herring Hunt)

Still too many sea lice in coastal waters? Future prospects. Peter Cunningham (WRFT Biologist)

Inshore Fisheries Management group update. Alastair Hamilton (North West Coast Regional Inshore Fisheries Group)
Short introductions from local groups and researchers

Lunch

Introduction to discussion groups: how heathy are our waters for wild salmon and sea trout populations? What can be done
to improve them?

Discussion groups (A) freshwater habitats, (B) coastal marine habitats . . .
Report back and sum up

end of workshop

WRFT AGM (please see other notice)



Malnourished nursery
streams?

Are (were) surplus salmon eggs
a vital food source for pre-smolt
parr in some rivers in Wester
Ross?

Peter Cunningham
(Biologist, WRFT)

info@wrft.org.uk

Nic Butler and Dr Shraveena Venkatesh by
the Little Gruinard River, 22" August 2023
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Redd and eggs

FRESHWATER

Returning adult salmon

S
Releasing an adult salmon,
September 2022

How many adult
salmon return from
the sea to freshwater?



Number of fish

Reported combined net and rod catches of wild salmon
in Scotland, 1952 to 2022

(source, Scottish Government catch statistics)
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Kanaird, Ullapool & Broom area
reported rod catches of salmon and grilse
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Little Loch Broom, Gruinard and Ewe area
reported rod catches of salmon and grilse
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Juvenile salmon

Juvenile
fish survey

September
.| 20109.
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How many juvenile
salmon in our rivers?

Post-smolts
and adults
at sea
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Redd and eggs
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WRFT Juvenile fish surveys 2023

WRFT juvenile
fish survey,
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24t August -sf

i LT O L A T T TR L TR (O TR T I U TR HI!|I|*I‘MI mlpm\l|n\nu\\m\un\mt\nu\mq
2023 © L A G B B B B B e B I

6 7 8 910 N 12 3 & I5 16 17T 18 9 20 21 22 23 2



Juvenile fish T
\ ——

distribution =P .

at sites surveyed 7 il

by Wester Ross Wester Ross Marine ; -

Fisheries Trust in .

2023 (unless Protected Area
stated otherwise) 1‘_7, il _ R
(’p; B ~Ullapool. 1+ 1. ¢
iy 2 Y A ,- . Fii B A

B

Juvenile fish

distribution
at sites surveyed
by Wester Ross
Fisheries Trust in
2023 (unless
stated otherwise)

Salmon fry

__

(#2023 data unless stated
otherwise)
Numbers of
fish per minute
* 0
® 0.01t00.49
© 0.50t00.99
O 1.00t01.99
O 2.00+
@ Bold purple outline
denotes NEPS 2023 site
first run
¥ APEM Torridon & Balgy
2023 survey for EMP

(ages reinterpreted)

L
1.6

Wester Ross Marine

Protected Area
P ,I’F'I_ - Uuap”

PR -

i1 ]
L e

T
A\ (e Salmon parr
U <
4 £ k as \ Y b S~ % (*2023 data unless stated
T { = /) Ay AL ~ ST otherwise)
\.‘\’cu&q’:J ".'\ 4 ( 2 ‘—‘ 1 . ) ) ',l.‘ .»*;A.r
] H “ 3 .},:-y:},r' b | Numbers of
\ L ¥ & [ > ( P cdn
AN\ B won_, )W M coutn P fish per minute
LY YA native ( o | g
L % T {3 L . * S ¥ o e 0
g '|_ ; t’ oo ! 1 I .;""'._ ' VN - "’. r'.: °
e el WSRO, 0.01t0 0.49
_{l rpfs N RS N sal'_gf: © 0.50t00.99
.,g__T_ &( ,,: \ fb!;__’i o~ O 1.00t01.99
\ - s d, ~E0s = O 2.00+
LN N T ATENESN @ Bold purple outline
Ly - X _»_;- ( denotes NEPS 2023 site
5 km hose a; sy P first run
— S35 TS i
m‘z‘i‘: L e #l: APEM Torridon & Balgy
v - 2023 survey for EMP
( { (ages reinterpreted)
e Pt




National Electrofishing Programme of Scotland [NEPS]
reporting has focussed on estimated numbers of fry and parr / m?

The National Electrofishing Programme for Scotland
(NEPS) 2021

Scottish Marine and Freshwater Science Vol 14 No 2
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<« (& 2% scotland.shinyapps.io/sg-NEP5-2018-2021/ T a 2 :

marinescotland < [t “
National Electrofishing Programme for Scotland (NEPS) :

—

Welcome Site-wise Fish Data Description Site-wise Fish Data Maps Regional Fish Data Description Regional Fish Data Maps

marinescotland

Genetic Data Description Genetic Introgression Maps Site-wise Water Quality Data Description Site-wise Water Quality Data Maps

References and Acknowledgements

- s However growth and biomass of fry and parr / m?
’ are important for assessing health and estimated
\Y{ smolt production and smolt size
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Location

Gruinard River -

I_ IR I Big fat smolts have higher rates of marine survival
than small skinny ones (c. Armstrong, et al 2018)

Salmon hd

Lifestage
parr -
(T T 'uHmblIM|HxUl||||HIIIIIl'IHIIII|I'IIH|I|II]IIII'MI!|IHIIII|||I IIl||ItI||II|I|IIII'IIH|HH|Illl[lI|I]l!ll|ll|l|ll\ll”ll’|\M“'lvlu T
Metric 3 |
R oo ood . 208000 9 11 12 13 ¥ 35 ¥ W B = 22 23 24 25 26 27 28 2
Estimated Density - B E;ﬁmg B z83 v
[T —————
OO gitabliei e Diark ey | o

[ Display sampled river labels? (NEPS-




- Google Earth Pro

Eile Edit View Tools Add Help

5 - —— I‘;‘Vﬂ(
_.r‘w S
+ @ surveysite -
= East Rhidorroch Ledge
o
Caigach Geapod
.:‘ .
i - °
™ Meall Mhor - Ullapoel Hill
Dun*Canna ol

W LS S e o a2 Ullapool

‘&dvreck House

Isle Martin

P -
Rhue Lighthouse
on2
Image Landsat / Copernigus. - S
Image © 20245Ats

Image © 2024 CNES / Airbus Google Earth

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
2 | 1985 Imagery Date: 9/8/2023  57°52'38.67" N 5°11'01.96"W elev. 325m  eye alt 4.84 km



River Runie (Canaird)
24% August 2023

 3-run NEPS site

* estimated production of
>25 smolts per 100m?

Estimated number of fish per 100m*

Estimated numbers of salmon per 100m?at NEF523 03714 Estimated salmon biomass per 100m?at NEPS23_03714

Runie River {Canaird) downstream from Drumrunie falls, Runie River [{Canaird ) downstream from Drumrunie falls,
24th August 2023 24th August 2023
Fruns (stap nets). Site length 15.5m; width 7.96m; area 123.38m° “ 3 runs (stop nets). Site length 15.5m; width 7.96m; area 123.38m*

cwio e hd
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Juwenile =zlmon length class (mm)
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®Fry  ®wParr <80mm = Parr 30mm+

The minimum density of juvenile salmon was 152.2 juvenile salmon / 100m?,
and total biomass: 501.27grams / 100m?.

These figures are much higher than for some sites in other rivers in Wester
Ross, including sites in the Gruinard and Little Gruinard River reported below.
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Estimated numbers of salmon per 100m? at NLP523 03717 Estimated biomass of salmon per 100m? NEPS23 03717
Gruinard River, main river by island {both sides)

H H Gruinard River, main river by island {both sid
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The total estimated minimum density of juvenile salmon
was just 39 juvenile salmon / 100m?, and total estimated
biomass 110 grams of juvenile salmon / 100m?2.

e estimated production
of <5 smolts per 100m?

In addition to juvenile salmon, two juvenile trout and two

malnourished parr?
eels were recorded.



Big differences in Wester Ross between size and condition of juvenile salmon
in different rivers

Allt Beith parr

Gruinard River: malnourished salmon fry?

L

Gruinard parr

-

Huusko et al (2011) found that juvenile salmon may shrink when subject to harsh
living conditions, with shortening of the spine.
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Little Gruinard River
22" Aug 2023

e 1-run WRASFB site

e estimated production
of ~6 smolts per 100m?

malnourished parr?
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Estimated numbers of salmon per 100m? at LGD 11
Little Gruinard River by island
22nd August 2023

Estimated biomass of salmon per 100m? at LGO11

Little Gruinard Riverby island
22nd August2023
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The minimum density of juvenile salmon was

124 juvenile salmon / 100m?, with a total
estimated biomass of 241 grams of juvenile
salmon / 100m?2.

The fish were mostly small salmon fry, with just a
minor proportion of parr big enough to become
smolts in 2024.




What do salmon parr eat at different times of year (if they can findit...)?

Food of salmon parr (stocked as eggs), River Bran and tributaries (River Conon system)
Number of food organisms expressed as % of the total organisms eaten by parr; from Mills (1964)

% of total number of organisms eaten

100
80
60
40
20
0
January February March April May June July August  September October November December
B Oligochaeta Cladocera B Flat-bodied mayfly nymphs B Other mayfly nymphs
m Stonefly nymphs B Caddisfliy larvae B Water beetles B Chironomid midge larvae
B Simulium (black flies) B Other insects nymphs & larvae B Snail ® Winged aquatic insects
M Terrestrial insects Salmon fry m Trout eggs

Source of data: Mills, D. H. (1964). The ecology of the young stages of the Atlantic salmon in the River Bran, Ross-shire. Sci. Invest. Freshw. Fish. Scot. 32, 1-58



Juvenile salmon food

\ |
~ Mayflyand
¢ stonefly larvae

In Wester Ross, numbers of aquatic insects
are usually higher where rivers have some
additional nutrient sources
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Little Gruinard River, 22"9 August 2023
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What do salmon parr eat at different times of year (if they can findit...)?

% of total number of organisms eaten

Food of salmon parr (stocked as eggs), River Bran and tributaries (River Conon system)
Number of food organisms expressed as % of the total organisms eaten by parr; from Mills (1964)

No wild spawning of salmon in study area, so no salrgon eggs available for parr to ea

100
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0
January February March April May June July August  September October November
B Oligochaeta Cladocera B Flat-bodied mayfly nymphs B Other mayfly nymphs
m Stonefly nymphs B Caddisfliy larvae B Water beetles B Chironomid midge larvae
B Simulium (black flies) B Other insects nymphs & larvae B Snail ® Winged aquatic insects
M Terrestrial insects Salmon fry m Trout eggs

Source of data: Mills, D. H. (1964). The ecology of the young stages of the Atlantic salmon in the River Bran, Ross-shire. Sci. Invest. Freshw. Fish. Scot. 32, 1-58
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In autumn and early winter, salmon parr can eat many salmon eggs

What is the importance of salmon eggs as a food for pre-smolt salmon parr
in oligotrophic streams?

This little trout had 11 salmon eggs in its
stomach. Possibly its best meal of the year!

e ..
o

From: Alan Youngson [mailto:alan.youngson@btinternet i S e o L
Sent: 19 November 2018 16:47 | - ¥V G gee. 1 A |
To: Peter Cunningham AV AT S T T
Subject: Re: salmon eggs and salmon parr

ghe. Lives of

Hi Peter| s S - =
photo by Ben Rushrooke|
| hope you are well.

The egg-eating question is an interesting one. As you know lots of the parr (and trout) contain eggs at
spawning time. You don't have to open them up to see this because the eggs are so packed into the
fish that the mass in the stomach bulges characteristically on the fishes' underside. A parr of 120mm
can hold 12 to 15 eggs if offered them and parr down to 70mm can (somehow) get them down. As far
as | can discover, eggs are the only thing that captive wild parr will eat.



Juvenile salmon food can include salmon eggs and alevins
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Girnock Burn, Aberdeenshire Dee, Scotland — = =

where Alan Youngson and colleagues monitored wild salmon
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record adult salmon moving into the
burn (upstream) and juvenile salmon
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Girnock Burn review paper, just published! -

Received: 21 November 2023 | Revised: 2 February 2024 Accepted: 6 February 2024
DOI: 10.1002/hyp.15105

(a) § INVITED REVIEW WILEY
‘ ’ : - 3 -
o Six decades of ecohydrological research connecting landscapes
. . . . .
. gg i{“ﬁfﬂ and riverscapes in the Girnock Burn, Scotland: Atlantic salmon
. . . . .
57.2°N § Sg % (b) population and habitat dynamics in a changing world
t
& oy 2
o y%/ Aberdeen C.Soulsby™?® | I A.Malcoim™?® | D.Tetzlaff'**
¢
& | ;/ \é\\ *school of Geosciences, University of Aberdeen, Aberdeen, Scotland
57 E 1 N il N g//g 7 J.{ 2Institute of Freshwater Ecology and Inland Fisheries, Berlin, Germany
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S | 2\60 ;r'“ “Department of Geography, Humboldt University, Berlin, Germany
57°N - Correspondence
C. Soulsby, School of Geosciences, University Abstract
af Aberdean, Aberdean AB24 UF, Scottand. Long-term data are crucial for understanding ecological responses to climate and land
Email: c.soulsby@abdn.ac.uk
use change; they are also vital evidence for informing management. As a migratory fish,
::::::flx";:::i‘m Atlantic salmon are sentinels of both global and local environmental change. This paper
56.9°N - reviews the main insights from six decades of research in an upland Scottish stream
(Girnock Burn) inhabited by a spring Atlantic salmon population dominated by multi-
. . : . sea-winter fish. Research began in the 1960s providing a census of returning adults,
-3.7°E -3.4°E -3.1°E -2.8°E juvenile emigrants and in-stream production of Atlantic salmon. Early research pio-
neered new monitoring techniques providing new insights into salmon ecology and pop-

Okm 1km 2km

Soulsby, Chris & Tetzlaff, Doerthe & Malcolm, I.A.. (2023). Six decades of ecohydrological
research connecting landscapes and riverscapes in the Girnock Burn, Scotland: Atlantic salmon
population and habitat dynamics in a changing world.. 10.22541/au.170067435.59383187/v2.

https://onlinelibrary.wiley.com/doi/10.1002/hyp.15105
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Females

From: Six decades of ecohydrological research connecting landscapes and riverscapes in the
Girnock Burn, Scotland: Atlantic salmon population & habitat dynamics in a changing world

© ) In 1970, 100 female salmon returned to

A 750000 | I spawn depositing 500,000+ eggs,
\ | producing 100,000 fry by day 240 of year;

= with potentially 200,000+ surplus eggs,
\ food for 4,000 pre-smolt parr.

Year Year In 2022, less than 20 adult female
returned, depositing less than 50,000
eggs; with virtually no surplus eggs (not
enough eggs to sustain juvenile
production).

500000 -

Ova Deposition

(left) Figure 4 Girnock burn female numbers (Glover & Malcolm, 2015b) (c), Ova
deposition (d), Fry (0+) and Parr (>0+) production

Hydrological Processes, Volume: 38, Issue: 3, First published: 17 March 2024,
DOI: (10.1002/hyp.15105)

https://onlinelibrary.wiley.com/doi/10.1002/hyp.15105
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Females

Juveniles

From: Six decades of ecohydrological research connecting landscapes and riverscapes in the
Girnock Burn, Scotland: Atlantic salmon population & habitat dynamics in a changing world

()

150~
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'
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Year

'
2010

Ova Deposition

Emigrants

(d)

750000 -

500000 -
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1970 1990 2010
Year

“—.—‘ Autumn Spring B Total

In 1970, over 4000 juvenile salmon
(including smolts) emigrated from the
Girnock Burn

By 2018, only around 2000 juvenile
salmon (including smolts) emigrated from
the Girnock burn

(left) Figure 4 Girnock burn female numbers (Glover & Malcolm, 2015b) (c), Ova
deposition (d), Fry (0+) and Parr (>0+) production (e), and production of emigrants (Glover
& Malcolm, 2015c) (f). Fry and Parr production estimates are for day of the year 240,
following Glover et al., 2018.

Hydrological Processes, Volume: 38, Issue: 3, First published: 17 March 2024,
DOI: (10.1002/hyp.15105)

https://onlinelibrary.wiley.com/doi/10.1002/hyp.15105



https://onlinelibrary.wiley.com/doi/10.1002/hyp.15105
https://onlinelibrary.wiley.com/doi/10.1002/hyp.15105

. P
How important iy e <
p Some trophic pathways from salmon to smolt - ‘m, . Mz < oniont ;/5 S ol e
[ [ 0 ‘ ) LN {te -tai et
were (are) I R AT AL~ stmocphere” I wihite -tailed éag

A:; ?iparian vegetation : ‘5?
é«w Srowﬂq mive u¢9orous I

" \y
\ V.4 A//\j/// wheve socls enviched with \\

_—
" Predators and

| Scavengers transfer
Salmon caveasses
to ripavian aveas

e
N, ==

surplus salmon
eggs as food -
for salmon £z A
p ar r ’7 Terrestrial

hevbivores R\

, [
\~—. S mavine devived V\UfVL&V;“ 7
i . y ‘x/ ¥ Qf H “l/ { Q
%ﬁf‘? L N7 / Leaf litter:
M Tevrestrial  * QW& /10 4 . A
L R Ee it q\ < ;(( A can provide €O A\ & nitrogen flx\o\hon o F 5O
) n \ © , \ o g
W \/ : .‘/‘/of l4000’ {»ov aaLvM’(c\,’U._ G

" Frankia alnt (n voot nodules
S Copable of v(fjorouj

insect larvae

BB DY e
i o %ﬁé%

\

Cvop uejc'mf'{om and | - . 1, : i J . ’ oyl
ResearCh over paSt acvocs lL(ood,a(ain- // j::’:\iw?:‘ f::\gt) PO4 ‘ NOg C""“‘MM -4 w.ow{ depris: \// £ % d""""‘ﬂ tue ¢pawning
20 years haS Grazing acwelevates W m(tc)s, eﬁ./’&' ,;FL : T% 2 Season , Most dre
W e ,":,. = = R———— e~ 5= after Spawning.

l’\\/{f»’l'Lv[‘f Ve(jé(il/\ﬂ Agf\‘ ‘ ;
focussed on N Gt
instream indirect ==
i i ild 1+ pavv can eat more
trophic pathways via S el o )
streambed flora and in scason. e
fauna.

\ﬁ/i % rckm?s Kelts. .. Yoz, 7~
=" 7

L ;/95‘«“)% AN .‘Q‘.‘.{,\ "\
%‘/ S

P

, Duv(n9 &stﬂfa;n‘

lof migration & spawning,
Predafors J f J

)
Q salmon lose ~ 607

) 07( enevgy resevves in fvcslfw

Salmon
ST

==\

Q

For some rivers in rauadit, Ensect

. antmal vemaing with
lavvae ave the |

. /—\I
|
\

hetevotvophic co lonisevs

juvenil Levetva { wakev, v Z/; of this (s af
Wester Ross food sovce of juvenile vt {0 N (ine. backevia, fungi,ebe eqqs, many of which
sal montol¢ Shredders | n stream 93%) 3b te
[1 : W ¢ n a ma e caten,
surplus ‘washed smitin’y £ . e "1
e e ! ¥ &) peimary podvarsi L dstuid wpiony
J & /AN ‘ = N { ( s
OUt eggs may \\ pacterit-vic FPOM < Pk &l r % L at{uo\‘hCa gk M. fVOM vpStream
S STl collectors ™ - - -.3/‘ o - --..»;;;'/ o

i Autoch thonovs {)rotlucr‘z‘ow s hz‘jh m
S(Jw'nﬁ‘b Summev with sfeadj release O/l
notvients by abvndant hetevotvophs

(micvo b(‘o\(/' Insect lavvae fw mussels, f:fl«)

\.??‘;’)./F;shwahv peavl mussels:

‘f{(l—(v fine pavticvlate matter fvom :

85 yatev improwy@ watev c(&w[@ % [('ﬂhf‘ Hiuat(c (nveytebyates: iy % #

| i W / Heptagenia 2§ I~
MM\'{MBH(@ fov instream  photosynthesis. produckion relates +vely (¢ . ptag j/

P.0. Cuvnvar A, 32000 to allochthonous inputs. xZ Scrapers
L

have provided =
many vital meals
for pre-smolts.




Most Atlantic salmon return to freshwater only once to spawn . ..
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"...what if | told you that the trees are here,
in part, because of salmon? That the trees
that shelter and feed the fish, that help
build the fish, are themselves built by the
fish?"

-- Carl Safina, essayist for Salmon in
the Trees

photos by Amy Gulick



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

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

How many surplus eggs were there for
salmon parr?

How important was this for pre-smolts?
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- Gruinard River salmon eggs as food for parr model
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Salmon eggs as winter nutrition model for the Gruinard River how many
surplus eggs are needed for pre-smolt salmon?

1. Assume river length 8,000m and wet width 12.5m, so river wetted area of 100,000m?. At
smolt production of 10 smolts per year per 100m? of river area, annual smolt production of
10,000 smolts.

2. At high marine survival rate of 10% (of 10,000 smolts), return of 1000 adult salmon. If sex
ration of adult salmon is 50%:50% males to females, then 500 adult female salmon (assume
all 500 survive and spawn).

3. If each female salmon is of average mass 2.5kg, then total mass of 1,250 kg of female
salmon. If 1,200 eggs per kg, then total transfer of eggs to river is 1,500,000 eggs. To produce
average fry density at swim up of 1 fry per m? of stream habitat, just 100,000 eggs are
needed. So over 1,400,000 surplus eggs.

If just 50% of surplus eggs are eaten by salmon parr before they smolt in late autumn early
winter, then each pre-smolt has (700,000 eggs / 10,000 pre-smolt salmon).

4. That is an average of 70 eggs (or alevins) per pre-smolt salmon. Potentially the most
important winter food source for pre-smolt salmon parr in the Gruinard River? Salmon parr
are known to be able to eat from 12 — 15 eggs in a meal (Youngson, 2014); then they take
many days to digest the eggs.



Low marine survival rate scenario

5. However, if the marine survival is only 2% (of 10,000 smolts) then return of only
200 adult salmon; or 100 female salmon. At 2.5kg per female salmon, 250kg of
female salmon. If 1,200 eggs per kg, then total transfer of eggs to river is only
300,000 eggs.

6. To produce average fry density of 1 fry per m? of stream habitat need just 100,000
eggs. So only 200,000 surplus eggs.

7. 1f 50% of surplus eggs are eaten by large salmon parr before they smolt in late
autumn early winter, then each pre-smolt has (100,000 eggs / 10,000 pre-smolt
salmon), so just 10 eggs per pre-smolt salmon.




=Y What is the energy value of a salmon egg to a salmon parr?

8. A salmon egg (wet mass) weighs from 0.05g to 0.14g (variation in egg size), with an
energy content of 0.4kJ to 1.0kJ, mostly as protein and lipid (Berg et al, 2001).

9. A fasting salmon needs 30kJ — 80kJ of energy per kg of salmon per day (Kaushik &
Medale, 1994), so 0.03kJ to 0.08kJ per g of salmon per day.

10. Therefore, a 10g parr (of length ~100mm) would need 0.3kJ to 0.8kJ per day; a 20g
(~120mm) parr would need 0.6kJ to 1.6kJ per day, and so on (energy requirements also

vary according to water temperature).

11. Therefore, during winter months, one salmon egg would provide approximately the
energy requirements of a salmon parr of 100mm - 120mm for a day.




Conclusions from this model

e Until the 1970s, surplus salmon eggs may have be able to provide
pre-smolt salmon with their minimum energy requirements for
about 70 days during the early winter . ..

* However in recent years, surplus salmon eggs may have been able

to provide food requirements for pre-smolt salmon of only 10 days
or less

Are (were) surplus salmon eggs a vital food source for pre-smolt
parr in some rivers in Wester Ross?

Malnourished nursery streams?




Wester Ross juvenile salmon production report for 2023

DRAFT About ining wild salmon i in Wester Ross:
smolt production and smolt size varies between rivers

* To sustain salmon populations, what matters most is how many smolts are produced
per unit wetted area and how big and strong the smolts are. We need to focus on this.

 What can be done to enhance food supply for juvenile salmon in Wester Ross?
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