Grazing, trees and trout 24" June 2017

-, 5 -9 -

e ete rCuﬁm n"ghgm

Skye & Wester Ross Fisheries Trust

&

== TN ;~z- . 2 / : Coimisean | Forestry
. = i .r'q.'-. e WOODLAND na Coilltearachd | Commission
. N — TRUST


mailto:info@wrft.org.uk

R

o1

Feed the land . . .
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What is fertility?
Fertile places in Wester Ross
Ecosystems and nutrient flow

Deforestation, fire and loss of
fertility

Animals and phosphorus export

How to conserve and replenish
phosphorus?
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In Wester Ross,
solls are thin and
generally infertile:

Land of glaciated
mountains, lochs and
short, swiftly flowing
salmon rivers.. . .
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Torrldon and Llathach by Lqu Strader Sept 2010
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N .. .. underlain by
Torridonian sandstone
andLewisianiGnelss.
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Legend
- Basall dolerlle and allled 1ypes

~ | Durness Limestone (partty Cambrian)
D Epidiorite and allied types

- Amphibolte and allled types

:l Intermediate and basic rock

Durness Limestone

Lower Lias

| Moine schists

0,000 maps wilh th permission of the controller of Her Majesty’
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hard, resistant to
weathering,

Open Water

vey 1

Permian and Triassic sandstones

Pipe-Rock and Basal Quartzite
- Porphyrite and allied types
Moine Quarz-feidspar-granuiite

Quartzite

un-yieldingrock.

Rhyolite, trachyte and aled types
Torridontan Sandstone and grit

Serpulite Grit and Fucoid Beds

Loch Maree Group melasediments

Uitrabasic rock

Tncludes material based on Ordnance S

— Lewisian undifferentiated gneiss

‘Geology. BGS 1,625,000, © NERC




Barren mountains . . .

vy 7o | Beinn Eighe NNR: how natural?



Sparsely vegetated slope




Trees cling to
Inaccessible ledges




eUnstable rivers

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



Fionn loch and Dubh loc
from Beinn Airigh chat
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unproductive grazing areas




... a naturally infertile, nutrient deficient, unproductive landscap

VDY T~y
Bogasphodel

Narthecium ossifragum
"bone breaker "




1. What Is fertility?

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




A fertile soil 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 soi
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

Phosphorus

Phosphorus is essential to all
life forms.

Assorted bones\ultgrishanshore 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
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http://lawncarecompanymn.com/blog/minnesota-lawn-and-yard-lawn-care-fertilizing-services-mn/



One of our greatest governmeitd 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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OP2C Guest of Honour Amhony F Hamson - Speech replay

t was during the work or
the nutrient aspects, that
| realised that phosphorus

was the key limiting
nutrient in many
ecosystems, eg forests,
heather moorlands and
upland grasslands here in
the northern UK,

> ) 1s1/2170

Organic &

| 4 Organic PhosphorUs
P,.,i Workshop 2016

https://www.youtube.com/watch?v=RNUSqY2NbFM


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

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

(refs: e.ga O * S ffexfil@ation trials aBeinnEigheNNR)

BEI N

be Sawe-Toothed Mounliin




How does phosphorus availability vary across Wester Rc




2. Some fertile places in Wester Rc

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




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 mammals.
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e Egle pellet (containing fur) and grouse

dropping from a green knoll in thdollie Hills







The Little
GruinardRiver

(Special Area of
Conservation for
Atlantic Salmon)




Most Atlantic salmon return to freshwater only once to spawn . . .

Little Gruinard RiVera:
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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 youlg
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
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Juvenile salmon survey

Plenty of salmon fry
andparrin the main
river . ..

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

no fish

0.1 - 0.5 fish/min
0.6 - 1.0 fish/min
1.1- 1.5 fish/min
1.6 - 2.0 fish/min
= 2.1 fish/imin
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Juvenile salmon 2006

B LGD4 - Upper flats

LGD11+T29 - Lower flats
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small fry
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Length class (mm)

GDT37 - Stepping stones

B §GDT20 - Top River

At loch outlet
fewer big fry

Catch per min
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L ower Flats of
Little Gruinard i
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Big, faster growing, one
year oldparr
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wJuvenile salmon production is determined by habitat
area, food avallability and stream fertility
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Fionn Loch islands, Little Gruinard catchme

rees!
(no grazing)
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Fionn Loch Trout (caught by Ala MacKenzie)
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Boulders with berries the
Little Gruinard River
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Boulders by the Little Gruinard Rive
September 2016




A forest on a boulder?
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Succession: a forest on a boulder

Q. Where does the phosphorus come from~ /

Lichen, moss;
meadow pipit.

Bird droppings

o
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Lichen, moss, grass,
heather, rowan tree;
ALIARSNXQaA 6So6=z
pipit

Bird droppings, spider
droppings, trapped
midges . . .
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Lichen, moss, grass,
heather,blaeberry

rowan tree;
ALIARSNRa 6S0%

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,
au2ySOKIFGX 0.

Bird droppings; Pine
marten droppings; spider
droppings, dead insects . .







Isolated oak tree, Nortlerradale(where s
crowsand a buzzard oftemerch) ' <

- ———

- ) "

DR 0 Al . ' oy Lt b

. |/ ST P LINGRE S T VTR - B M R R
) Al Nl L - q + -

N

ERMIAT &) RS

(| > T
k

f
\
I

1

b
Ve

A ! RS KA\
R e A Ry ¢

: K 40 4 s, 1 ,.\ of 5 ) " o
? ' . ,,1"‘ ‘,K;'.'"‘ y ) Sy
: R ?:'J,!’J?"ﬂ{?‘é,f'}:‘?.

\ s
M a"
) Py

y ?\"‘
L AJN v b e
™ 1)
v \ :
“’r ! .
! 1

A
|
.

4
J
n

LIS B



