
 Refertilising Wester Ross 8th April 2016 
 

 

 Chairman:  Prof Dave Barclay  

10:10  Peter Cunningham (WRFT) ΨCŜǊǘƛƭƛǘȅ ǎƻǳǊŎŜǎ ϧ ƴǳǘǊƛŜƴǘ ŎȅŎƭƛƴƎ ƛƴ ²ŜǎǘŜǊ wƻǎǎΩ  

10:40  Dr James Merryweather (WREN  & SLEF) Ψbƻǿ ȅƻǳ ǎŜŜ ƛǘΚ bƻ ȅƻǳ ŘƻƴΩǘΗΩ  

     Tea break  

11:30  Dr Scott Newey (Hutton Institute) Ψ5ŜŜǊ /ŀǊŎŀǎǎŜǎΣ ǎŎŀǾŜƴƎŜǊǎΣ ǎƻƛƭ ƴǳǘǊƛŜƴǘǎ ϧ ƛƴǾŜǊǘŜōǊŀǘŜǎΩ 

12:00  Dr Adam Smith (GWCT) ΨaƻƻǊƭŀƴŘ ŦŜǊǘƛƭƛǎŀǘƛƻƴΥ ŀ ǿƛƭŘ ƎǊƻǳǎŜ ŎƘŀǎŜΚΩ 

  Lunch (12:30 to 13:15) 

13:20  Simon McKelvey (Cromarty FT) ΨbǳǘǊƛŜƴǘ wŜǎǘƻǊŀǘƛƻƴ ƛƴ ¦ǇƭŀƴŘ {ǘǊŜŀƳǎΩ 

13:50  Prof Davy McCracken (SRUC) Ψ²Ƙŀǘ ŦǳǘǳǊŜ ŦƻǊ Ƙƛƭƭ ŦŀǊƳƛƴƎ ŀƴŘ croftingΚΩ 

  Tea break & Workshop session 

15:00  Possible presentation(s) from youngsters. . .  [titles to follow!]  

15:30  Conclusions of workshop session & general discussion    

16:15  Summing up. 



Field trip at Beinn Eighe NNR, 7th April 2016 (photo by Peter Cunningham) 



Raptor perch in Beinn Eighe NNR 

Fertility sources and nutrient cycling in 
Wester Ross  
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The overall Purpose 
of the Wester Ross 
Fisheries Trust is: 

 
To maximise and 

sustain the natural 
productivity of wild 
salmonid fisheries in 
the rivers and lochs 

of Wester Ross.  

Beinn 

Eighe NNR 



Outline of talk 
 

1. What is fertility? 

2. Phosphorus as a limiting nutrient 

3. Fertile places in Wester Ross 

4. Ecosystems and nutrient cycling 

5. Fire 

6. Animal export  

7. Recap and restoration proposal 

 



 
Picture by Ben Rushbrooke 

In Wester Ross, 
soils are thin and 
generally infertile: 
 
Land of glaciated 
mountains, lochs and 
short, swiftly flowing 
salmon rivers . . .  
 
 
 
 
 
 
 



 
Picture by Ben Rushbrooke Torridon and Liathach by Lulu Strader, Sept 2010 
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. . . underlain by  
Torridonian sandstone 
and Lewisian Gneiss. 
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Lewisian gneiss and Torridonian sandstone: hard, 
resistant to weathering, un-yielding rock. 
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Barren mountains . . .  
 

Beinn Eighe NNR: how natural? 



Sparsely vegetated slopes 

Beinn Damh forest: where are the trees? 



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

 

Unstable rivers 



Trees cling to 
inaccessible ledges 

Abhainn Dearg 
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Fionn loch and Dubh loch 
from Beinn Airigh charr 

¦ƴƛƴƘŀōƛǘŜŘ ΨǿƛƭŘŜǊƴŜǎǎΩ Φ Φ Φ  
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ǿƛǘƘ ΨƴŜŀǊ ǇǊƛǎǘƛƴŜΩ oligotrophic lochs . . . 

Loch Maree . . . .  
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Sundew 
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Bog asphodel 

 

 

 

Narthecium ossifragum 

"bone breaker " 
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1. What is fertility? 
 

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



A fertile soil has the following properties: 
ÅIt is rich in nutrients necessary for basic plant nutrition, including 
nitrogen, phosphorus and potassium 

ÅIt contains sufficient trace elements for plant nutrition, including 
boron, chlorine, cobalt, copper, iron, manganese, magnesium, 
molybdenum, sulphur, and zinc. 

ÅIt contains soil organic matter that improves soil structure and soil 
moisture retention. 

ÅIt contains a range of microorganisms that support plant growth. 
 
https://en.wikipedia.org/wiki/Soil_fertility 
 

https://en.wikipedia.org/wiki/Soil_fertility


 
Picture by Ben Rushbrooke 

2.  Phosphorus 
 

 

 

Assorted bones, Aultgrishan shore 3rd April 2016 

Phosphorus is essential to all 
life forms.  



https://en.wikipedia.org/wiki/Composition_of_the_human_bod 

Humans are approximately 1% Phosphorus 



 
Picture by Ben Rushbrooke 

Too much phosphorus causes eutrophication 

 

 

 

http://lawncarecompanymn.com/blog/minnesota-lawn-and-yard-lawn-care-fertilizing-services-mn/ 
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One of our greatest government-led achievements for the 
environment, to date, has been the cleaning-up of 'eutrophied' waters.  



However, there are many parts of the world where levels 
of fertility have fallen as a result of human impacts. 

www.sacredsites.com 



Biological productivity in Wester Ross is primarily 
limited by the availability of phosphorus, P 

 

(refs: e.g. aŎ±ŜŀƴΩǎ fertilisation trials at Beinn Eighe NNR) 



How does phosphorus availability vary across Wester Ross? 
 

Is the distribution and availability of phosphorus in the 
landscape entirely natural? 
 
 



The Island of Longa (Loch Gairloch) is enriched with 
nutrients from nesting sea birds and provides good winter 
grazing for sheep. 

3. Fertile places in Wester Ross 
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Islands around Loch Ewe 

have also been fertilised by 

sea birds 
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Eilean 
Furadh mor 
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Isle of Ewe: breeding area for Greylag geese 
and herring gulls  

Seagull pellet 



Upland areas in Wester Ross are not uniformly infertile . . .  

Watching an eagle above Beinn Eighe NNR 



Rocks and knolls in prominent positions in upland areas have been 
enriched with nutrients delivered by birds and mammals. 

Raptor perch in Beinn Eighe NNR 



September 2010 

I found mouse burrows in this green knoll. 



Eagle pellet (containing fur) and grouse 
dropping from a green knoll in the Tollie Hills 



This green hummock near 
Gairloch may be used by foxes . . 
.note the sheep bones!  



Why is this rock green? 

Otter spraint with fish bones. 



Little Gruinard River 

Most Atlantic salmon return to freshwater only once to spawn . . .   
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Salmon jaw and primroses, 
as found, May 2010 



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? 

 



photos by Amy Gulick 

"éwhat if I 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  
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Fionn Loch islands, Little Gruinard catchment.  
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Isolated oak tree, North Erradale 

(where crows often perch) 
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kenyatravels,.com 

Leopard with antelope in acacia tree 
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Fertile places can be found 

around houses 

Glen Torridon September 2010 
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nettles 



Sheneval bothy at the 
foot of An Teallach is 
popular with hill 
walkers (and salmon 
poachers!) . . . 

 

Nearby soils are richer 
in earthworms and 
support a (?healthy) 
population of moles . . . 

 

The stream is green and 
mossy . . . 



Dundonnell 
Estate plankton 
sample analyses 
training 
Hugh Richards 
(WRF) and  
Jim Raffell 
(FRS) 

. . . and supports fat, healthy salmon parr . . 
. 



These are oak trees!!  

Sheneval 
bothy 



Why is there a greener patch in the bog? 

Bog near Redpoint (2002) 

4. Ecosystems and nutrient cycles 



Where nutrients are 
recycled . . . 

. . .from vegetation to 
sheep, and back to 
vegetation . . .  

 

 

ωgrowth of plants - and 
insects - can be prolific  

ωmore insects: more food 
for trout , salmon, birds  . . . 
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There is a lot 
of bog in 
Wester Ross! 
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Temperate rainforest 
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Temperate 
rainforest . . . 

 

 

 

 

 

 

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

. . . can be found 
around Loch Gairloch . 
. . supporting a high 
diversity of epiphytes.   
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Fallen Douglas fir in Flowerdale 

 

 

 

This decomposing tree now supports a 
diverse assemblage of lichens, mosses, 
ferns, grass, blaeberry, cotoneaster, a 
small rowan tree, and a birch tree.  
 

Look: no soil! (except the 

birch) 
 

Nutrients are being 
obtained almost entirely 
from the decomposing tree.  


