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Feed the land . . . 
 

1. What is fertility?  

2. Fertile places in Wester Ross 

3. Ecosystems and nutrient flow 

4. Deforestation, fire and loss of 
fertility 

5. Animals and phosphorus export 

6. How to conserve and replenish 
phosphorus? 
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In Wester Ross, 
soils are thin and 
generally infertile: 
 
Land of glaciated 
mountains, lochs and 
short, swiftly flowing 
salmon rivers . . .  
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. . . underlain by  
Torridonian sandstone 
and Lewisian Gneiss. 

 

 

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? 



Trees cling to 
inaccessible ledges 

Abhainn Dearg 



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

 

Unstable rivers 
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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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unproductive grazing areas . . .  
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Sundew Bog asphodel 
Narthecium ossifragum 

"bone breaker " 

. . . a naturally infertile, nutrient deficient, unproductive landscape? 
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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
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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 
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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 



https://www.youtube.com/watch?v=RNUSgY2NbFM 

 

https://www.youtube.com/watch?v=RNUSgY2NbFM


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. 

2. Some 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 



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



Why is this rock green? 

Otter spraint with fish bones. 



The Little 
Gruinard River 

 

(Special Area of 
Conservation for 
Atlantic Salmon) 

Special Area of 
Conservation 
(SAC) for the 
Atlantic salmon. 



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  



Juvenile salmon survey 

 

 

 

 

 

Plenty of salmon fry 
and parr in the main 
river  . . . 

. . . but many of them 
are very small . . . 



Gairloch Primary 6 

and 7 pupils on a 

Life in Lochans 

fieldtrip. 
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LGDT37 - Stepping stones

LGDT20 - Top River
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LGD4 - Upper flats 

LGD11+T29 - Lower flats

 

Near redds 
lots of 
small fry 

At loch outlet 
fewer big fry 

Juvenile salmon 2006 



Small fry . . . . . . . . . and small parr 

Lower Flats of 
Little Gruinard 



Below Fionn Loch outlet 

Big, faster growing, one 
year old parr 



ωWhere juvenile salmon densities are high, 
growth tends to be slower. 

ωWhere juvenile salmon densities are low, growth 
tends to be faster. 

ωJuvenile salmon production is determined by habitat 
area, food availability and stream fertility 



Food for trout and juvenile salmon  



Beannach lochs 

Fionn Loch 

from Beinn Airigh charr 



 
Picture by Ben Rushbrooke 

Fionn Loch islands, Little Gruinard catchment.  

Trees!  

(no grazing) 

Fionn Loch Trout (caught by Ala MacKenzie) 



Boulders with berries in the 
Little Gruinard River  



Boulders with berries in the 
Little Gruinard River  



Boulders by the Little Gruinard River, 
September 2016  



A forest on a boulder? 
 

May, 2010 

September, 2016 



A deer carcass 
contains ~1 kg of 
phosphorus, 
mainly in bones. 
 
 

Succession: a forest on a boulder 
 
Q.  Where does the phosphorus come from? 

Lichen, moss;  
meadow pipit. 
 
 
 
 
Bird droppings.  
 
 

Lichen, moss, grass, 
heather, rowan tree; 
ǎǇƛŘŜǊΩǎ ǿŜōΣ ƳŜŀŘƻǿ 
pipit 
 
 
Bird droppings, spider 
droppings, trapped 
midges . . . 
 
 

Lichen, moss, grass, 
heather, blaeberry, 
rowan tree;  
ǎǇƛŘŜǊΩǎ ǿŜōΣ ŎǊƻǿ ǇŜǊŎƘ 
 
 
Bird droppings: crow, 
thrushes, pipits, wren; 
spider droppings; dead 
insects . .  

Lichen, moss, grass, 
heather, blaeberry, rowan, 
birch, juniper, crowberry, 
bearberry, juniper, willow; 
spiders web; wren, 
ǎǘƻƴŜŎƘŀǘΣ ōƛǊŘΩǎ ƴŜǎǘ Φ Φ Φ   
 
Bird droppings; Pine 
marten droppings; spider 
droppings, dead insects . . . 





 
Picture by Ben Rushbrooke 

Isolated oak tree, North Erradale (where 
crows and a buzzard often perch) 


