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https://www.wrft.org.uk/files/Peter%20Cunningham
%206%20Feb%2020%20Eco%20fertility1.pdf

https://fms.scot/wp-content/uploads/2020/03/200205-
SWRFT-Riparian-Peter-C.pdf

https://www.wrft.org.uk/files/FeedtheLand
_PeterCunningham%20(min%20size).pdf

Background . . . 
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Wester Ross 
remains a 
stronghold for wild 
Atlantic salmon 
populations



https://www.wrft.org.uk/files/Status%20of%20Wild%20Salmon%20in%20Wester%20Ross%20Report%20for%202021v1Feb22.pdf


Juvenile fish surveys monitor occurrence 
& abundance of juvenile salmon and 

condition of nursery habitat 

Thank you to Alasdair Macdonald and Colin Simpson 



Gruinard River headwaters

Habitat in some streams for juvenile salmon has been 

degrading and is increasingly vulnerable to ‘washout’



(left) Live alder trees

•roots support river bank. 
•fertile riparian corridor 
with green grass.
•many places for parr to 
hide in roots.

(right) Dead alder trees

•roots rot away and bank 
collapses. 
•fertile riparian corridor 
eroded away.
•stream becomes wider 
and shallower.
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Ullapool River 
catchment  
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Ullapool River 

https://www.bing.com/maps/?cp=57.708549~-4.809265&lvl=9.0&style=a
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https://www.wrft.org.uk/files/Ull
apool%20FMP%202006.pdf

Records for rod caught salmon in the Ullapool River go back for 120+ 
years. Many more fish were taken in netting stations nearby.

Until the 1950s, rod catches were
dominated by ‘spring’ salmon, mostly 
taken in March, April and May, 

https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf
https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf
https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf


The Rhidorroch River is the major spawning stream for Ullapool River salmon 

https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf


However, low densities of juvenile salmon have often been recorded in the 
Rhidorroch River

https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf


Much of the Rhidorroch River is very 
unstable with mobile sediment . . .

East Rhidorroch River (Ullapool River catchment)



December 2005



August 2006



August 2007



River habitat is unstable because 
of rapid run off, bank erosion and 

collapse, and transport of large 
amounts of sediment from the 

upper catchment area 
(Glen Douchary). . . 

August 2019



https://www.bing.com/maps/?cp=57.7
08549%7E-4.809265&lvl=9.0&style=a

Rhidorroch River habitat can be seen clearly 
on satellite photos available via Bing maps 
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Rhidorroch River (Ullapool River headwaters) 
2nd September2015

Just 8 salmon fry and 4 salmon parr
caught in 16 minutes e-fishing

Hurricane 
Bertha spate 

damage 



Rhidorroch River   
(Ullapool River headwaters)

•Hardly any fish in e-fish survey in summer 2019!
•Big changes in site since 2018 following another major spate event
•Habitat very unstable



Could river 
engineering 
provide 
solutions for 
habitat 
problems in 
the Rhidorroch
River?

Workshop on 
engineering 
solutions to 
unstable rivers 
in September 
2019



Field visit 
example:

upper River 
Nairn habitat 
restoration 
project  
(~£250k . . .)

Practical River Works workshop September 2019  

Project area 



. . . much sediment 
(including boulders and 
cobbles) was being 
transported towards 
project area from upper 
catchment area.

Not all problems 
resolved . . . 



Source of 
problem in 
headwater 
areas . . . 

. . . rapid 
erosion and 
discharge of 
sediment



Picture by Alasdair Matheson  SEPA
Large scale 
erosion, 
landslip and 
input of 
sediment in 
headwater 
areas above 
project area . . . 



Picture by Alasdair Matheson  SEPA

Downstream engineering works addressing 
symptoms of problem, not the main source . . . 
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So for the Ullapool River: 

project aim to initially 
focus on reducing sources  
of sediment entering the 
river in upper catchment 
area rather than focussing 
on river banks and river 
channel in downstream 
areas



https://www.bing.com/maps/?cp=57.7
08549%7E-4.809265&lvl=9.0&style=a

therefore, focus on 
sources of sediment 
in  Glen Douchary, 

Ullapool River 
headwaters 

https://www.bing.com/maps/?cp=57.708549~-4.809265&lvl=9.0&style=a
https://www.bing.com/maps/?cp=57.708549~-4.809265&lvl=9.0&style=a


https://www.wrft.org.uk/files/
Ullapool%20FMP%202006.pdf

An initial 
survey took 
place in 2005, 
however at the 
time there 
were limited 
opportunities 
to fix problems

https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf
https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf
https://www.wrft.org.uk/files/Ullapool%20FMP%202006.pdf


Glen Douchary expedition, 4 May 2022However a new 
opportunity 
arose in 2023 to 
assess sediment 
input and 
transfer from 
upper 
Rhidorroch River 
catchment

working in 
collaboration 
with Angus 
Davidson Ltd. 
And with funding 
from the Wild 
Salmonid 
Support Fund



We recorded areas 
of bank collapse 
and erosion, 
identifying sources 
of sediment 
entering the river

Bank collapse at 
confluence of Douchary
River and Allt na Creige
Duibhe (NGR 225731, 
888246)

13 May 2022 



We recorded areas 
of bank collapse 
and erosion, 
identifying sources 
of sediment 
entering the river

Bank collapse at 
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River and Allt na Creige
Duibhe (NGR 225731, 
888246)

13 May 2022 



We recorded areas 
of bank collapse 
and erosion, 
identifying sources 
of sediment 
entering the river

Bank collapse, River 
Douchary, 
at NGR 225286  888810 

13 May 2022 



We recorded areas of bank collapse and 
erosion, identifying sources of sediment 
entering the river

Erosion and remobilisation of alluvial sediment, 
River Douchary, at NGR 224727 , 890540 

13 May 2022 



2004 13th May 2022

Comparison River Douchary, where the gradient increases below Douchary at NGR 224755 890791



Drone survey 



Drone survey 



Drone survey 



Many sources and deposition areas for sediment identified 



Actions proposed (report drafted):

1. Peatland restoration to reduce the rate of 
rainwater run off, and the input of sediment 
into river



Peatland 
restoration
possibilities 
in Glen 
Douchary



Peatland restoration aims to 
reduce erosion and loss of peat 

through restoration of 
vegetation cover 

(example of peatland restoration above Achnasheen, May 2021)



Peatland restoration: channels are 
blocked and pools ‘seeded’ with 

sphagnum moss

(peatland restoration above Achnasheen, May 2021)



Actions proposed:

1. Peatland restoration to reduce the rate of 
rainwater run off, and the input of sediment 
into river

2. Riparian woodland restoration to protect 
river banks



Peatland restoration possibilities 
in Glen Douchary

Riparian woodland possibilities 
in Glen Douchary



Riparian woodland restoration scheme (WGS), Upper Kanaird River 
(picture taken a few years ago . . . trees well established now)

Benefits of riparian woodlands well known

http://www.environmentdata.org/archive/ast:64/OBJ/x050-restoring-and-managing-riparian-woodlands.pdf


Some estates have developed enclosed woodlands 
to stabilise streams and enhance food availability

WGS enclosure, Coulin Estate (headwaters of River Ewe) ~2005



Coulin farmhouse burn: young woodland . . . trees 
growing well 

WGS enclosure, Coulin Estate (headwaters of River Ewe) 2019



Coulin farmhouse 
burn: 

riparian woodland 
enclosure planted 
in 2004

The trees are big now . . . ☺





Riparian woodland outing Coulin Estate, October 2022 

Thank you to Neil Morrison (Coulin Estate), Doug Bartholomewe & co . . .  

Photos by Caroline (Caz) Austin, The Woodland Trust  

https://www.scotlandbig
picture.com/riverwoods

https://www.scotlandbigpicture.com/riverwoods
https://www.scotlandbigpicture.com/riverwoods
https://www.scotlandbigpicture.com/riverwoods


Some riparian trees were planted by Rhidorroch River 
. . . 

(. . . in addition to 
addressing sediment 
sources in headwater 
areas, 

trees take many years 
to grow big enough to 
provide streambank 
protection) 



Actions proposed:

1. Peatland restoration to the reduce rate of 
rainwater run off, and the input of sediment 
into the river.

2. Riparian woodland restation to protect river 
banks.

3. Restore ecosystem fertility . . ? 



Picture by Ben Rushbrooke

What is fertility?

Soil fertility: refers to the ability of a 
soil to support plant growth

From:
‘Feed the land’ presentation
https://www.wrft.org.uk/files/
FeedtheLand_PeterCunningha
m%20(min%20size).pdf

https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf
https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf
https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf


Picture by Ben Rushbrooke

?Ecosystem fertility: the ability of an 
ecosystem to circulate life-sustaining 
nutrients to its component parts.
(from ‘Refertilising Scotland’ presentation at ‘Reforesting Scotland’ meeting 
in Torridon Community Centre, September 2010) 

Soil fertility: the ability of a soil to 
supply plant nutrient.

Fertile & productive ecosystems need not be 
dependent upon fertile soils if nutrients can be 

recycled and circulated within the biota.

From:
‘Feed the land’ presentation
https://www.wrft.org.uk/files/
FeedtheLand_PeterCunningha
m%20(min%20size).pdf

https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf
https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf
https://www.wrft.org.uk/files/FeedtheLand_PeterCunningham (min size).pdf


Hummocks above Achnalt, 28 May 21What can 
hummocks tell us 
about ecosystem 
fertility and the 
potential of 
catchment areas 
in Wester Ross to 
support more 
vegetation?



Hummocks are formed by moss(es) which 
grow(s) faster on the hummock than in 
surrounding areas. Why do they grow faster?  

Above Achnasheen, 28 May 21

Diagram from Gimingham et al (1961) The Ecology of a 
small bog in Kinlochewe Forest, Wester Ross

https://www.researchgate.net/publication/279512075_The_Ecology
_of_a_small_bog_in_Kinlochewe_Forest_Wester_Ross

https://www.researchgate.net/publication/279512075_The_Ecology_of_a_small_bog_in_Kinlochewe_Forest_Wester_Ross
https://www.researchgate.net/publication/279512075_The_Ecology_of_a_small_bog_in_Kinlochewe_Forest_Wester_Ross


Above the Allt Grishan (near Gairloch), 29 April 2020
with 
feathers 
of 
meadow 
pipit 

Examples of mossy hummocks:



Applecross River headwaters, June 2022

with many 
bird droppings 
on moss

Examples of mossy hummocks:



Melvaig Hill, 19th June 2020 ‘Bearberry knoll’ . . . 

Prominent hummock 
>1.5m high, 
with crowberry, blaeberry, 
bearberry, ling heather

Examples of mossy hummocks:



Above Peterburn, 29th April 2020 with 
leg of 
bird.
Why?

Examples of mossy hummocks:



Above Aultgrishan, 31st May 2020 with ?pipit droppings. 
Meadow pipits are often 
associated with mossy 
hummocks in peatland areas.

Examples of mossy hummocks:



Coulin Farmhouse burn (near watershed), 
November 2021

with remains of ?ovary of frog 
(left behind by an otter?)

Examples of mossy hummocks:



By the Bharranch Burn, above Loch Clair, November 2021

with part of a salmon fin 
(left by an otter?)

Examples of mossy hummocks:



Gairloch Hills, 5th June 2022

. . . with crowberry, blaeberry, ling heather and view to 
Slioch. Imagine if there was more vegetation like this in 
the Gairloch hills?

Examples of mossy hummocks:



Bruachaig River headwaters, above Leckie,  8th July 2022

The bone is where we 
found it. 
Was it left here by a 
fox? Why?

Examples of mossy hummocks:

Note proximity of 
small stream. 
Meadow pipit

habitat?



Tollie hills, 22nd April 2023 (last Saturday)
?Meadow pipit droppings on moss . . .

. . . is this how hummocks form? 

Examples of mossy hummocks:



22nd April 2023 (last Saturday) by Loch Tollie

Examples of mossy hummocks:

There are several similar hummocks within 
500m of this one, each about  50cm to 1m 
higher than surrounding peatland. 





porridge for breakfast
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not enough too much!right amount

How much nutrient is required?



phosphate fertiliser (as in bird and mammal pellets and faeces . . . )

G
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w
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f 

p
e
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n
d

 p
la

n
ts

 not enough? too much?right amount?

How much nutrient is required for peatland plants to grow?



Reay Clarke (2014) ‘200 years of sheep farming in Sutherland’

https://www.rossandcromartyheritage.
org/home/easter-ross-
communities/edderton/edderton-
folk/reay-d-g-clarke/

‘ . . . the more he read, the 
more he was convinced that 
the fertility of the Highlands 
was going in reverse and 
with many of the projects he 
took on, it was with an aim 
of reversing that trend’ 

From obituary of Reay D G Clarke, 
1923 to 2017. 
https://www.rossandcromartyherit
age.org/home/easter-ross-
communities/edderton/edderton-
folk/reay-d-g-clarke/

https://www.rossandcromartyheritage.org/home/easter-ross-communities/edderton/edderton-folk/reay-d-g-clarke/
https://www.rossandcromartyheritage.org/home/easter-ross-communities/edderton/edderton-folk/reay-d-g-clarke/
https://www.rossandcromartyheritage.org/home/easter-ross-communities/edderton/edderton-folk/reay-d-g-clarke/
https://www.rossandcromartyheritage.org/home/easter-ross-communities/edderton/edderton-folk/reay-d-g-clarke/


Andy Hay (rspb-images.com)

Much phosphate has been exported from catchment areas  

http://www.thefield.co.uk/stalking-2/where-to-go-stalking-in-scotland-in-2016-29934

http://www.thefield.co.uk/stalking-2/where-to-go-stalking-in-scotland-in-2016-29934


Picture by Ben Rushbrooke

Muirburn and wildfire in Wester Ross 
also contribute to phosphate export 
with losses in smoke and ash that is 
washed away

•There 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 fires in

2019 in red 

2018 in green

[PS. two delegates at workshop fought a wildfire 
on night of 25th April 2023 in nearby hills] Thank you to Ben Leyshon, SNH 



Example of phosphorus budget for upland area 

Ecosystem

Anthropogenic
(livestock, crops, 

timber, effluents, etc.)

P exports

Physical and 
chemical

(erosion and leaching)

Biological
(wild plant and animal 

materials)

Anthropogenic
(food, fertiliser, 
detergents, etc.)

P imports

Physical and chemical
(atmospheric 

deposition, rock 
erosion)

Biological
(wild plant and animal 

materials)

P cycling

Soil (P ‘bank’)

Biota 
P



Hypothetical annual phosphorus budget  example for 1km2 of uninhabited unfertilised habitat 
in Glen Douchary (i.e. open hill) burned every 100 years and stocked at 8 deer per km2

where 1 deer is culled and the carcass removed each year

Ecosystem: possible net loss of >5kg  P  per km2 per year?

Anthropogenic 3kg
(Exported deer carcasses 1kg; 

smoke and ash if burned every 100 
years, 2kg [based on loss of 200kg P 

with each fire])

P exports 9kg 

Physical and chemical 3kg
(soil and peat erosion and 
leaching 3kg, possibly very 

much more where soil poached)

Biological (wild) 3kg
(deer faeces in run-off 2kg when soils 

and vegetation thin; grass, leaves, 
blown or washed away etc. 1kg)

Anthropogenic 1kg
(Feed blocks for deer 0.2kg; 

other humans & dogs . . . 
0.8kg)

P imports 4kg

Physical and chemical 2kg
(Rain and dust from atmosphere 

1kg P; Rock 1kg P)

Biological (wild) 1kg
(Translocation by mammals, 
bird droppings 1kg or more if 

birds come inland)

P cycling

Soil (P ‘bank’)

Biota
P

5+kg 



Example of hypothetical annual phosphorus P budget for River Douchary catchment area (about 30km2)
burned every 100 years and formerly stocked at up to 8 deer per km2

where 30 deer are culled and the carcasses removed each year

Ecosystem: possible net loss of >100kg P from the River Douchary catchment per year?

Anthropogenic 90kg
(Exported deer carcasses 30kg; 

smoke and ash if burned every 100 
years, 60kg [based on loss of 6000kg P 

with each fire])

P exports 270kg 

Physical and chemical 90kg
(soil and peat erosion and 

leaching 90kg, possibly much 
more where soil poached)

Biological (wild) 90kg
(deer faeces in run-off 60kg when soils 

and vegetation thin; grass, leaves, 
blown or washed away etc. 30kg)

Anthropogenic 30kg
(Feed blocks for deer 6 kg; 
other humans & dogs . . . 

24kg)

P imports 120kg

Physical and chemical 60kg
(Rain and dust from atmosphere 

30kg; rock erosion 30kg)

Biological (wild) 30kg
(Translocation by mammals 
and bird droppings from out 
with catchment area 30kg)

P cycling

Soil (P ‘bank’)

Biota
P

100+kg 



Spreading manure, North Erradale, 22 April 2023

(this is not proposed as a means of addressing P deficit in hills, though demonstrates commitment to improving quality of 
in-bye land. What happens to the productivity of ‘common grazing’ areas if phosphate deficits are not made good . . . ?)



https://theferret.scot/salmon-deaths-farms-nine-million/

https://donstaniford.typepad.com/files/p
r-burned-buried-ensiled-march-2021.pdf

Incinerated farm salmon morts?

Could this phosphorus rich local resource be utilized 
to produce an organic P-rich fertilizer for grazing 
areas,  rather than ending up in landfill?

https://theferret.scot/salmon-deaths-farms-nine-million/
https://donstaniford.typepad.com/files/pr-burned-buried-ensiled-march-2021.pdf
https://donstaniford.typepad.com/files/pr-burned-buried-ensiled-march-2021.pdf


Larachantivore woodland (upper Gruinard) . . .

A little fertiliser, fairly often (instead of a lot of fertiliser all at once) . . ? 

A bit like feeding the birds . . ? 

http://l7.alamy.com/zooms/db5ee2798

1cc47e59486d73529045ff4/bush-

toilet-loo-with-a-view-s15x3n.jpg

http://l7.alamy.com/zooms/db5ee27981cc47e59486d73529045ff4/bush-toilet-loo-with-a-view-s15x3n.jpg
http://l7.alamy.com/zooms/db5ee27981cc47e59486d73529045ff4/bush-toilet-loo-with-a-view-s15x3n.jpg
http://l7.alamy.com/zooms/db5ee27981cc47e59486d73529045ff4/bush-toilet-loo-with-a-view-s15x3n.jpg


Thank you

 

Wester Ross Fisheries Trust contacts:
Peter Cunningham                info@wrft.org.uk

Peter Jarosz & Emma Watson  admin@wrft.org.uk

Wester Ross Fisheries Trust
Registered Scottish Charity SC050755 

Company Limited By Guarantee SC687827
www.wrft.org.uk

Facebook: https://www.facebook.com/WRFT22

WRFT members, supporters, and volunteer helpers, 
many estates and estate staff (keepers and ghillies) . .
.

mailto:info@wrft.org.uk
mailto:admin@wrft.org.uk
http://www.wrft.org.uk/
https://www.facebook.com/WRFT22
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