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Refertilising Wester Ross"8April 2016

Chairman: Prof Dave Barclay
10:10 Peter CunninghafWRFTWCS NI Af A 0@ &2 dzNDSa 3 ydzi NA Sy
10:40 Dr JameWlerryweather(WREN & SLEPb 2 ¢ &2dz 4SS A UK b2 @&2dz

Tea break

11:30 Dr ScotNewey(Hutton Institute)?5 SSNJ / I NOF 4454 a0l Sy 3ISNE

12:00 Dr Adam SmittGWCTWa 22 NI I YR FSNIATt A&l GA2YY | gAfR
Lunch (12:30 to 13:15)
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13:50 Prof Davy McCrackdBRUCY?2 K I (i F dzii dzZNBE F@dtihgkK Df £ FI NIY A Y =
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.
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The overalPurpose
of the Wester Ross
Fisheries Trust IS:

To maximise and
sustain the natural
productivity of wild

salmonidfisheries In
the rivers and lochs
of Wester Ross
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Outline of talk

What is fertility?
Phosphorus as a limiting nutrie
Fertile places in Wester Ross
Ecosystems and nutrient cycling
Fire

Animal export

Recap and restoration proposal




Legend
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601-700 Metres
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=900 Metres

In Wester ROSS,
solls are thin and
generally infertile:

Land of glaciated
mountains, lochs and
short, swiftly flowing
salmon rivers . . .
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. .. underlain by
Torridonian sandstone
andLewisianiGneiss.
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Legend

Basall dolerlle and allled 1ypes
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Durness Limestone (partty Cambeian)

] Epidiorite and allied types

B ~mphibotte and allied types

hi permission of the

! Intermediate and basic rock

Durness Limestone a
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Open Water ki
Permian and Triassic sandstones :
Pipe-Rock and Basal Quartzite &

Porphyrite and allied types

Moine Quarz-feidspar-granuiite
Quartzite

A Rhyolite, trachyte and aled types
Torridontan Sandstone and grit
Serpulite Grit and Fucoid Beds

| Loch Maree Group melasediments

| Ultrabasic rock

- Lewisian undifferentiated gneiss

Tncludes material based on Ordnanc

'‘Geology. BGS 1:625,000, © NERC




Lewisiamgneiss and Torridonian sandstone: harc
resistant to weathering, wyielding rock.




mountains . . .
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Sparsely vegetated slope




e Unstable rivers

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



Trees cling to
Inaccessible ledges




Fionn loch and Dubh loc
from Beinn Airigh char
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Sundew




Bog asphodel

Narthecium ossifragum
"bone breaker "




1. What is fertility?

Soll fertility. refers tothe abllity of a
soll tosupport plant growth




A fertile soll has the following properties:

At is rich in nutrients necessary for basic plant nutrition, including
nitrogen,phosphorusand potassium

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

At contains soil organic matter that improves soil structure and so
moisture retention.

At contains a range of microorganisms that support plant growth.

https://en.wikipedia.org/wiki/Soil fertility



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

2. Phosphorus

Phosphorus is essential to all
life forms.

Assorted bonesAultgrishanshore 3 April 2016



Humans are approximately 1% Phosphorus

Percentage in
Body

Oxygen

Narogen

Catbon

Hydrogon

Nilrogen

Caloum

Phosphoius

Polassum

Sullur

Sodum

Chlonne

Magnesium

Traco oloments include boson (B), chroemum {Cr),
cobal (Ceo), copper (Cu), flucnne (F), iodne (I},
¥Es than 1.0
selenum (Sa), siicon (Si), tin (Sn). vanadivm (V).
and zinc (Zn)

https://en.wikipedia.org/wiki/Composition_of the human_bod




Too much phosphorus causestrophication

All Togzther 3 J:rtfe poiluted run- offﬂ
adds upto '
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http://lawncarecompanymn.com/blog/minnesota-lawn-and-yard-lawn-care-fertilizing-services-mn/



One of our greatest governmet#d achievements for the
environment, to date, has been the cleaning of eutrophied waters.




However, there are many parts of the world where levels
of fertility have fallen as a result of human impacts. =
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Biological productivity in Wester Ross Is primaril
limited by the availability of phosphorus, P

(refs: e.ga O + S ffexfilRation trials aBeinnEigheNNR)
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How does phosphorus availability vary across Wester Rc
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3. Fertile places m\Aester Ross

The Island of Longa (Loch Gairloch) is enriched with
nutrients from nesting sea birds and provides good wint
grazing for sheep.
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Islands around Loch Ewe ..
have also been fertilised by
sea birds






Isle of Ewe: breeding area for Greylag geese
and herring gulls

Seagull pellet

5.
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Rocks and knolls in prominent positions in upland areas have bee
enriched with nutrients delivered by birds and mammalils.
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- | found mouse burrows in this green knoll
Ih’ -
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gle pellet (containing fur) and grouse
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Most Atlantic salmon return to freshwater only once to spawn . . .
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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?




"éwhat i f | told youg
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

g

photos by Amy Gulick



Fionn Loch islands, Little Gruinard catchme




Isolated oak tree, North Erradale
(where crows often perch)
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Leopard with antelope in acacia tree
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Fertile places can be found
around houses
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Glen Torridon ‘September 2010
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Shenevabothy at the
foot of AnTeallachs

& popular with hill

= walkers (and salmon
@ poachers!) . . .

Nearby soils are richer
In earthworms and
support a (?healthy)
population of moles . ..
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These are oak tree




4. Ecosystems and nutrient cycles

Why is there a greener patch in the bog?




Where nutrients are
recycled . ..

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

Insects- can be prolific

wnore insects: more food
© 1 for trout , salmon, birds . .
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g Rainfall Amount (mm)

,\/\ Annual Average . «

1971 - 2000 .‘ » ;o

There IS a lot
" of bog In
Wester Ross! |
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[ Rainfall Amount (mm)
/| 466 - 640
B 641 - 740
. 1741 -870

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




Temperate rainforest




Temperate
rainforest . . .

[. . . orrainwood (Fenton,
2016) . . ]

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







Fallen Douglas fir iRlowerdale

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

Look: No Soilfexcept the
birch)

Nutrients are being
obtained almost entirely
from the decomposing tree




