About river banks and juvenile salmon
production in Wester Ross
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Wester Ross

Land of glaciated
mountains, lochs and
short, swiftly flowing
salmon rivers. ..




Barren mountains. ..

vy 7 | Beinn Eighe NNR: how natural?



Sparsely vegetated slopes
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Uninhabited ‘wilderness’ . . .

Fionn loch and Dubh loch
from Beinn Airigh charr



g Rainfall Amount (mm) :

— o~ Annual Average it

1971 - 2000 “% > Plenty of rain

%7 (most of the time. .. )

—

B 466 - 640
B 641 - 740
| 741-870

1 871- 1060
11061 - 1290
B 1291 - 1690
B 1691 - 4577




Temperate
rainforest . ..

[...or rainwood (Fenton,
2016) .. .]

... can still be found
around Loch Gairloch..
.. supporting a high
diversity of epiphytes.




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



Trees cling to
inaccessible ledges




Most of Wester Ross has been
grazed by cattle, sheep and deer
over hundreds of years.
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What limits

juvenile

salmon

p I‘Od u Ct' (0] § [l ost-smolts
and adults

In Wester atsea S— N
ewrnin
Ross? i o adults]

Smolts

Spawhing
adults

and
precocious
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Alevins Redd and eggs
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Count and measure
the catch. ..

low do the rivérs compare?
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River Broom tributary

Allt a Mhuilinn
5th September 2016.

Stable habitat. Note green
algae on streambed and
overhanging vegetation.

54 trout + salmon fry in just
9 minutes fishing!

E stuffd ith wee fish!)
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 ' Bruachaig River (River Ewe system)
by Incher|II 2“"I August 2019

°H|ghest salmon fry den5|ty of
the year for NEPS sites (41 per
= 100m?) and good numbers of
B fat salmon parr.

> eHealthy riparian woodland . . .

. & possibly a septic tank
dlscharge "'ZOOm upstream')
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= Allt a’ Cham Loin Mhoir
(north burn) Loch Sguod
system ( by L. Ewe)

*Very high CPUE for both
salmon fry and trout fry in
some years.

*Healthy riparian
vegetation corridor.

*Dark peaty water

*Dead cow found in 3 years

°One of the most
productive habitats for
trout + salmon combined.



Growth and
production of
juvenile salmon
depends upon
food availability

Stonefly and Mayfly larvae







Gruinard River compared to Dundonnell River
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Gruinard: Most juvenile salmon grow slowly in the
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Gruinard: some of the highest wild salmon in Wester Ross?
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Dundonnell River: many riparian trees
*2019 survey: Moderate to high numbers of healthy parr
*Few salmon fry any yhere
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eUnstable river: redds washed out?
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Gruinard River Dundonnell River
flows though deer grazed open moorland wooded riparian corridor

Length / frequency (numbers of fish / minute) of juvenile Length / frequency (numbers of fish / minute) of juvenile
salmon caught at 4 sites in the Gruinard River, salmon caught at 4 sites in the Dundonnell River,
26th August 2016 . 18 & 19 August 2016
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Dundonnell River
wooded riparian corridor

Gruinard River
flows though deer grazed open
moorland

Numbers
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Length / frequency (numbers of fish / minute) of juvenile
salmon caught at 2 sites in the Gruinard River, 20th August 2008
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Length / frequency (numbers of fish / minute) of juvenile
salmon caught at 4 sites in the Dundonnell River, 14 August 2008
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Estimated Gruinard River Dundonnell River
flows though deer grazed open wooded riparian corridor
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Restoring and Managing
Riparian Woodlands
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Some estates have developed enclosed woodlands to stabilise
streams and enhance food availability.




> b burn: young woodland







Coulin‘farmhouse burn: ._ e e
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Some of the trees are
- . Dbignow...®



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

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

Stonefly (2
tails) and
mayfily larvae (3
i tails) are food
for Jjuvenile
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.

—— = Otter, and Black-
~_ " 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 tfo 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







Gruinard headwaters, Abhainn Gleann na Muice

Why are there not

more riparian
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RED DEER cervus eLapHus management priority

Our largest deer, males have large. branching antlers. increasing in size as they get older. During the autumnal breeding
season, k as the ‘rut, males bellow to prociaim their territory and will fight over the females, sometimes injuring COMMON NAME
each ofher with their sharp antlers. Red Deer live on mooriand and mountains s. as well as grasslands near to

woodland. They can be seen in deer parks throughout the country Red Deer

We use cooldes to ensure that we give you the best experience on ocur website. If you coninue to use this site we will assume that you are happy withit. = Ok




(right) Dead alder trees

eroots rot away and bank
collapses.

fertile riparian corridor
eroded away.

estream becomes wider
and shallower.

(left) Live alder trees

*roots support river bank.
fertile riparian corridor
with green grass.

*many places for parr to
hide in roots.




Gruinard headwaters: trees can grow quite well if fenced off . ..




Some ideas proposed . ..

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 stote of
riparion habitats. Here
are some pictures from
the section upstream
from the confluence with
the Abhainn Gleann nao
Muice Beag. All photos
were token on 1"
November 2011 by Ben
Rushbrooke, except the
dead tree (right), which
wos token on 237
September 2009.

Figure 12. Proposed riparian 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 oflow regeneration of trees along the Abhainn Gleann na Muice.
The existing riparian alder trees are slowly dying off, and there is virtually no regeneration above the
confiuence 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 Gruinard River system.
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= Maintaining water
gates in remote area -
anissue... :




Possible solution where red deer are the management priority?

= J

ri'r*’r il

https://www.deepartnership.org/pearls-in-pearl-project.asp



https://www.deepartnership.org/pearls-in-pearl-project.asp
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Even where rlparlan woodlands are

E Dundonnell River (August 2019)
= 7 ehealthy riparian woodland corridor
*but river still very unstable? "






Much of the Rhidorroch River is very
unstable. ..

East Rhidorroch River (Ullapoel River catchmént)’



December 2005
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Unstable because of rapid run
off, bank erosion and collapse
and large amounts of sediment
transported from upper
catchment area (Glen
Douchary). ..




6.

cmarser sediment (mainly
cobbles) deposited and
reworked helow East

Rhidorrach Problems originate in the
upper river catchment

7.
finer sediment (small
cobhbles, pebblesand
gravel) deposited and
reworked helow Cadubh

mixed sediment
yan sported downstream

during spate flows

4.
cobbles and boulders
from Allt Siolar

Toucha

Coneart’

WESTER ROSS FisuEgigs TRusy

ULLAPOOL RIVER
FISHERIES MANAGEMENT PLAN 20062910

deer weakens
riparian
vegetation in Glen
Douchary

intense
rainfall

Active sediment discharge area in River Douchary
below confiuence with Allt Siolar, 28 June 2004.
{Same view as photo at bottom of previous page)




NEPS sites 2019, Rhidorroch River (Ullapool River headwaters)

Very low densities of salmon fry afft
*Low densities of salmon parr

*Juvenile salmon, invertebrates . . . washed out
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x |+ Practical River Works

@57.3026865,-4.2662209,2137m/data=!3m1!1e3
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Upper River Nairn river habitat ' 0 4
restoration project (“£250k...) | %

!
erarder 5 ; we



Previous eroded
bank line

\
|
,' Reinforced

,I geotextile matting

/
/

Live willow stakes

Root wad installed into bank
2 to 3 metres of trunk
left attached, with an average
trunk diameter between 03m and 0.6m

looking downstream ~ March 2004

Figure 4.8.3
BANK PROTECTION UTILISING ROOT WADS TO
PROTECT THE BASE OF THE BANK FROM EROSION

Low water level

Scour pool predicted
¥ to form at base of

root wad due to

deflection of flow

These techniques were developed to suit site specific criteria and may not apply to other locations
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Thank you very much for organising an excellent workshop and field excursion to the upper River
Nairn yesterday. Sorry | couldn’t stay for today — too far behind with other things!

However yesterday’s excursion to upper River Nairn very thought provoking and raises issues
some of which are similar to those | see in some unstable rivers in parts of Wester Ross.

I’m very interested in catchment management approaches to reduce the input of sedimentinto
rivers. So I've looked at google map photos of upper River Nairn catchmentto see if sources of so
sediment deposited above and below the road bridge can be identified.

Please find attached some pictures from google map and bing maps. The google map photos show
active landslips. The tracks also appear to be quite new — have they exacerbated the landslip
problem increasing input of sediment?

Are there any projects or other work occurring in the Highlands to address the issue of landslipping
at the catchment scale? Rapid runoff and associated erosionis a big problem in parts of Wester
Ross affecting fish habitat in several rivers. SEPA advice on how to minimise landslip problem and
protect hillsides would be much appreciated.

If some of this was covered on today’s field excursions, my apologies for asking about this.

If there is any supplementary information from the workshop I'll be very interested in receiving it.
Many thanks to everyone for organising the meeting.

Best wishes,

Peter Cunningham
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@trogenvironmental.Cco.ukK; RRC; LUuclio.Marcello.ic@uhnl.acCc.uK; David Holland; julie.tuck@sse.com

Subject: Workshop thanks and landslips in upper river Nairn

Hi Peter,

Thank you for your email and our sincere apologies for the lengthy delay responding to it.

We are glad that you enjoyed the workshop and pleased that there was a lot of positive feedback
from other delegates too. The River Nairn site in particular prompted a lot of discussion. It was a
real shame we didn’t have time to take the group to the upper catchment to see the source of all

the sediment.

As part of the preparatory work for the restoration project both SEPA and Cbec surveyed the upper
catchment. Attached are a couple of survey photos which show what it looks like and emphasises
the scale of processes at work. The combination of discharge, slope and erodible material makes it
inevitable that the river is very dynamic and generates a large amount of sediment input. The
relatively soft slope material means that any connection between river and valley side will result in
mass valley side failure. Scars all along the valley sides suggest that valley side failure has

occurred frequently here through recent history at least . . ..
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Picture by Alasdair Matheson SEPA
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¥ Google Maps X |+

< C { @& google.com/maps/@57.278741,-4.2507737.2006m/data=13m1!1e3

| Is the amount of sediment
that comes down the river )
associated with upland i
management practices? :
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Muirburn and
wildfire in Wester
Ross

eThere were nine separate cases
affecting designated areas in WR
covering the period 2011-2014.
We do not have data post 2014.

*\We also have the coarser
mapping from the European
Forest Fire Information Service
(EFFIS). The screenshot shows
firesin

2018 in green

Thank you to Ben Leyshon, SNH
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Woodland Grant Scheme, Flowerdale
(Gairloch Estate)
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Crews standing watch after wildfire
brought under control on Wester Ross
coast

by Chris MacLennan
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ﬂ Gairloch and Loch Ewe Action Forum ==«
(GALE)
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iello everyone! Hope you are all enjoying thi

/ for some info about fire risks. As
we have recently seen several wildfires roar acr
our beautiful land d tating flora, fauna and
wildlife we thought it would be a good idea to
reiterate important it is to be
and about during

| have made a wee document if anyone would like it
for printing. just send a message with your email
address and 1'll fire it across.

Many rural and remote communities are hugely
impacted by wildfires, which can cause significant

environmental and economic damage

You can help us protect our land by reading and
sharing the following adv

are planning a trip




Wester Ross Biosphere -
Highland Environment
Forum

Wildfire
conference &
workshop

Kinlochewe Village Hall
Friday 6" March 2020

Details on HEF website
and eventbrite tickets

~ Each year accidental wildfires

destroy upland and woodland,
releasing large amounts of
carbon dioxide into the air.

A conference

6th March
Kinlochewe Village Hall

09.30 - 16.00

Preventing Wildfires:
Learning from experience

We’ll be learning from past experience and good management practice to
avoid out of control burning.

The programme will include presentations and practical workshops.

Find out more and book at
https://wildfireconference.eventbrite.com
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Conclusions

*Juvenile salmon production depends upon food
availability in most rivers in Wester Ross.

*Many of the more productive sites for juvenile
salmon are associated with riparian woodland.

*Riparian woodlands are not regenerating in
some areas because of grazing pressure and fire.

*Catchment-scale restoration initiatives may be
helpful where headwater areas are very
unstable, especially given more intensive rainfall
events.



-CARRIFRAN -
WiIDWOD

= An inspirational story of ecological recovery of a barren
650 hectare valley in the Scottish Borders

with our help...



https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood
https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood
https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood
https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood
https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood
https://www.rewildingbritain.org.uk/rewilding/rewilding-projects/carrifran-wildwood

Thank you

www.wrft.org.uk
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Soils, ecosystem fertility & salmon smolt p

1. Much of Wester Ross is
underlain by hard, insoluble
Lewisian gneiss, Torridonian
sandstone or Moine granulite,
yielding very little nutrients.

bears and wolves. Wolves
eat deer ingesting bone and

the ground, acidifying the soj[ plant growth
and preventing aerobic ™
decomposition. e

Slmllar green patches are

fcontam salmon bones

o

9. Adult salmon deliver
nutrients of marine origin to
headwater streams
especially if their carcasses
are scavenged by other
animals. =

-

7. Look for wee green knolls
in the peatlands where birds
and mammals have enriched

e soil: note the increased

8.
'%found along river banks where
- otters defecate. In the autumn, -
these otter ‘spraint sites’ may

roduction in Wester Ross

14. Increasingly heavy rain
leaches nutrients from soils
and washes away ash from
fires. Spates erode away the
richest riparian soils notably
where alder trees have died
back.

13. Heather burning is carried
out to convert woody matter to
ash, thereby releasing nutrients
to promote the growth of
grasses and other leafy matter

2. Soil fertility is therefore - }
for grazing deer or livestock.

dependent upon the retention
and cycling of nutrients,
particularly phosphate,

through the ecosystem.

A

1add

3. Unlike many rivers in the
east of Scotland, there is
little human habitation
within the catchments of local

L‘—

rivers so little added nutrient.

from human sources. were more people

- living in river N
. catchment areas.
~ Without modern

sanitation, they

contributed to

- ~\-

l—%}‘: 0 nutrient recyclmg"'
i 3 -

ol Aok 55

& 8.,
SHedte:

NCERY
11. Most plants develop mycorhyza
networks with symbiotic fungi which

. deliver phosphate to plant roots in
exchange for carbohydrate. £,

10. Given suff|C|ent _
phosphate (e.g. bone meal
in mammal faeces), Alder
trees grow in symbiosis
with symbiotic nitrogen-

= fixing bacteria, further

\ .,enrlchlng riparian soil

and buodlversny ¥

gj

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

12. Earthworms help to
recycle and retain organic
matter and increase the
porosity of riparian soils.

In some areas invasive
New Zealand flatworms
have reduced earthworm

populations, displacing

moles with adverse
consequences for soils.

17. Salmon parr growth rates are
highest where the food supply is
richest. Over-winter survival and
smolt production may depend upon
the supply of mayfly and caddisfly
larvae

16. Flat headed‘ =
‘Heptageniid’ mayfly larvae
scrape periphyton from the
streambed. Other mayfly and
caddisfly larvae gather or
filter organic detritus
including leaf and perlphyton

18. Well-nourished smolts
are better prepared for lifeat =
sea than emaciated smolts. / ‘

PDC 5/07




—— Ecosystem nutrition in Wester Ross: conserving & replenishing phosphorus
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https://www.wrft.org.uk/files/Ecosystem nutrition in Wester Ross poster and explanation.pdf

