
"Environmental Services of forests and 

terrestrial and aquatic interactions"

Forest Shelter as an Environmental Service

Alexander Robertson M.Sc., D. Phil (Oxon)

Öngulsstaðir, Eyjafirði, Íslandi

2-4 June 2009

www.windandlandscape.com

http://www.windandlandscape.com/


http://www.windandlandscape.com/windreader

http://www.windandlandscape.com/windreader


Alexander Robertson



The historic Keldur farm’s long battle with the encroaching desert, particularly in the 18-

20th centuries is well documented. Skúli Guðmundsson (1862-1946), the farmer of  

Keldur considered 1882 as the worst year of them all for sand drifting, when the farm 

houses and some of the livestock houses filled up. The hayfields were almost covered 

entirely by the sand.

>10 m s-1> 2 m s-1

„dry’ winds 

Rh<75%)

„wet’ winds 

Rh>85%)
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Sand is initially transported by dry, moderate northeast winds across the plain 

and later shifted by stronger, and very turbulent east winds from the mountains 

& glaciers, which explains the cross-braiding pattern seen at a larger scale.



The offset (dog-leg) gateway on the wall built by Skúli Guðmundsson in 

1890 was partly for convenience to make it easier to opening the gate and 

control livestock and also to keep sand out on windy days.

Sveinn Runlófsson



© Mats Wibe 

www.myndasafn.is

Keldur and Mt Hekla in 2002. Less than a century ago, the black desert near Hekla 

extended past Keldur and on to the south coast. In recent years the climate and weather 

have been favourable  enough to allow for considerable restoration of vegetation    



Alexander Robertson

Despite the onslaught of the sand demons, this famous farm and 

former monastery of Keldur has survived a thousand years and 

has the oldest building in Iceland. The dark area at the bottom is 

the exit from a tunnel. Some contend it is a secret tunnel. In truth, 

it was simply for an access to water while avoiding the weather.



Görtler (stationary waves) over the Red Sea is a trigger for early transition to turbulence. Left: 

linear and stable gravity waves created by a whale‟s flatulence and above them a column of 

turbulence that is a wall of sound created by the whale creates to trap fish in the quiet zone within 

the bubble net . 

Nick Gales



NASA image by Jeff Schmaltz, MODIS Rapid Response Team, Goddard Space Flight Center. 

March 30, 2006, Smoke from a fire west of Borganes initially forms a  vortex street 

parallel to the cloud streets. However, as the heavier smoke particles cool and descend 

they were shifted westward by lower level  cross-winds which create von Karman 

vortices. 



Stable gravity waves formed by a process of buoyancy and gravitation when a 

warm air mass flows over a cold air mass and vice versa.



Ulrich Münzer

Another example of smooth, linear streaks on Lake Myvatn; 

in this case the air is cooler than the water.



Görtlers on Ice - Skorradalsvatn

Alexander Robertson



Calm – shelter by the lee of a 

wooded hillside

Helical Vortices – airflow rolling 

off the land is organized into 

spiraling jets that wind-row the 

foam  into streaks.

Honamis - downward gusts of 

turbulence create fast-moving 

ripples (cat‟s paws) 

Alexander Robertson

Signatures of Turbulent Patterns on Water



Sand dunes that are formed by stable longitudinal (Görtler) vortices almost fit the 

definition of a fractal, i.e., their pattern is basically the same no matter what scale 

we look at them. Top: Landsat images of deserts in Arabia, bottom: Þrostur 

Eysteinsson‟s close-up photos of a desert in northeast Iceland.

Þröstur EysteinssonÞröstur Eysteinsson

LandsatLandsat



Görtler vortices are the most efficient and often powerful  mechanism for shifting 

material on deserts such as shifting it upslope on the dune near Mt. Hekla (top) and 

across part of the flood plain at Drumbabót, near Hvolsvöllur (bottom)

Alexander Robertson



Landeyjasandur – opposite Vestmayer Islands – is ideal for observing the nature and

pattern of shifting sands resulting from a relatively few well-defined turbulent features. The

sand is wind-rowed into longitudinal rills much the same way as bouancy and gravity by

longitudinal rollers acting on the saltation process – as opposed to heating and cooling as in

formation of cloud streaks.

Alexander Robertson



The  same combination of von Karman and Görtler (longitudinal 

spiral) vortices on shifting sand around and beyond the pump house 

on Landeyjasandur



The von Karman effect around the water pump house on 

Landeyjasandur and around a bale of hay on a desert near Mt. Hekla. 

Alexander Robertson

Alexander Robertson



Profile of the long, linear sand dune created by the von Karman effect around the water 

pumphouse on Landeyasandur 

Alexander Robertson

Sveinn Runólfsson



At Hvanneyri, a strong east wind flattened the grass, while a cold, north wind was 

blowing (from right to left) when this photo was taken. The following day it blew from 

the south (left to right) but the biological indicators of this wind are not in view. It gives 

some idea of how shelterwoods should be aligned.

Alexander Robertson



As horses know, there is comfort in von Karman vortices generated by their rumps, 

shrubs, boulders and hillocks. Icelandic horses have especially big hairs that are uniquely 

aligned in such a way that, in a rainstorm, when they have their back pointing up to the 

wind, it effectively sheds water. In groups, they often stand in a row with horses at the 

bottom of the pecking order at the windward end to shelter the others. In essence they 

generate Von Karman vortices similar to an isolate island in the ocean,.

NASA

Þröstur Eysteinsson



Snow drift patterns result from von Karman vortices generated by obstacles such as 

these ice-laden larches

Sigurður Blöndal



A wave-like birch forest at the west entrance to Skorradalur created 

by cross-slope turbulence (cross-wise rollers)

Alexander Robertson



At a fine scale, the 

aerial photo reveals 

a distinctive wave-

like formation in 

the birch across and 

slightly upslope 

created by up-

valley winds (left to 

right)



Alexander RobertsonShip Harbour, Placentia Bay

Ray Osmond
The Tolt,  Port aux Basques

Anguille Mountains, 
Dave Stone

Classic wave forests in 

Newfoundland formed 

principally by persistent, 

moderate upslope and 

cross –slope winds



Spirity Cove Wave Forest It is unique because it is on a coastal plain on the 

Northern Peninsula of Newfoundland. The assumption is that a variation of longitudinal 

(Görtler) vortices similar to the wind-rowed white streaks of surfactants created by Görtlers 

(streamwise rollers) perpendicular to the alignment of waves, the pale yellow are Görtlers on 

water, and the yellow over the forest are pseudo-Görtlers created by dead tree strips.

Alexander Robertson



A selection from the art & science of visualizing turbulence



L

Tc

Td

Tm

Laminar Flow

Turbulence 
(convergence dominant)

Turbulence 
(divergence dominant)

Turbulence 
(mixing)

Revealing the basic structure surface wind

Alexander Robertson



Comet-shaped cloud patterns (bottom) can be generated with simple 

surface flow dry-ice models (right). Cold air sinks appear to be 

responsible for generating the gravity wave

Cloud patterns above Brigus Place,  St. John‟s , 

Newfoundland.                          Alexander Robertson

Dry-ice model:by students at the  Agricultural University of 

Iceland, Hvanneyri



A page from
Askriti showing
how to use dry ice
to test and/or
demonstrate the
effectiveness of
various types of
shelterbelts

Alexander Robertson



Dry-ice model illustrating the cause of dangerous gusts on the road at Hafnamellir 

created by convergence along the steep mountain slopes of Hafnarfjall. In a sense 

this is a form of lateral windshear

Photo on the left courtesy of students of Landscape & Shelterwood course (2005)  Agricultural University of Iceland, Hvanneyri



Gardeners have a tendency to prune 

the lower branches of native woods 

for aesthetic reasons only. While this 

looks great in summer, it destroys the 

shelter and can cause severe and 

troublesome  snow drifting in winter. 

The solution is to plant a buffer of an 

attractive mixture of  „feather trees 

and shrubs‟ – which should never 

be pruned!!!

Alexander Robertson
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Strong winds and blizzards from northeast cause severe drifting, 

worsened by the wide spaces between adjoining houses with gardens 

bereft of trees and shrubs. This secondary snow trap close to the house 

serves as a useful depository for exceptionally severe snow drifting. 



Courtesy of students of Landscape & Shelterwood course (2004 & 2005)  Agricultural University of Iceland, Hvanneyri

Some examples of dry-ice visualization models of 

the effects of landscapes on down slope wind



Sigurður Harðason & Alexander Robertson

Simple dry-ice or liquid nitrogen models provide a graphical insight into the nature of 

turbulence generated in downslope wind and around objects



Stable longitudinal (Görtler) vortices develop from trunks of

standard trees (with no lower branches) compared to unstable (chaotic) turbulence 

created by feathered trees (with lower branches).

Alexander Robertson



A mixed species shelterwood (top) typical of Alexander Robertson’s style for a 

small park that also serves as a snow trap and pitch-n-put golf course in summer. 

It‟s form mimics a natural woodland in the extremely windy areas along the coast 

of Newfoundland 

Alexander Robertson

Alexander Robertson
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These c300 year old tall, straight, symmetrical-boled  trees in this plantation forest in 

Karelia, Russia are an obviously indication of an area with very low average wind speeds, 

apart from an occasionally storm.

Alexander Robertson



Alexander  Robertson

The late Ann Brit Børv‟s 

illustration of canopy 

deformation with a single 

convergent zone.

A pair of spinneys in the 

temperate climate of Turnberry, 

Scotland (bottom left) and 

Bethel, N. Wales created by 

double windshear zones Ann Brit Børv

Alexander Robertson



Brisk persistent wind

15-20 ms-1

Low wind

< 5 ms-1

Moderate, persistent 

wind

10-15 ms-1

Occasionally windy

5-10 ms-1

Examples of larch deformation as a biological indicator of wind speed

Alexander Robertson



A tree deformation index for calculatiing mean wind speed.

Alexander Robertson



Two graphical versions of a universally accepted wind profile for extolling the 

shelter effect of wind breaks and what actually happens in Nature.

Alistair MacLeod,

Source: Farm Shelter Assessment

Forest Research, Newton. Scotland

Trees for Shelter Windbreaks

for Australian Farms

A report for the Joint Venture

Agro forestry Program by Helen

Cleugh edited by Bob Lehane

Sveinn Runólfsson’s photo of

sand blown through the

bottom of a shelterbelt at

Gunnarsholt illustrates one

of the many deficiencies in

these models.





Florence Nightingale‟ produced famous graphs which she called  „bat wings‟  which 

later became known as  „Coxcombs‟  and illustrate that the “loss of an army”  British 

Army (sent to Crimea in 1854) was due much more to sickness  brought about by poor 

hygiene. Although her diagrams are not statistical graphs, per se, nevertheless, they are 

they are the fore runner of circular statistics for studying directional influences. 



Weather statistics of „average‟ wind tell us little about turbulence in 

the landscape. Note the use of „Bat wings‟ in the circular graphs



An example of a common wind rose showing the difference between 

summer and winter winds while a centroid graph (left) shows a 

distinctive mean monthly directional shift in wind regimes in St. 

John‟s, Newfoundland

Alexander Robertson



Alexander RobertsonRobertson Garden,

Cold winds 
Blizzards

Fog & drizzle
Mild

Sunny & windy 

(Drying days)

Freezing rain

Gales

Snow drifting

Mild & showers

House of Winds



Alexander Robertson

Ah well! The street berg season is a good time to go skiing and/or snow-mobiling and 

let the protective blanket of snow limit frost heaving and protect shrubs, lawn, ground 

cover and perennials from winter-burn.

Robertson Garden



Alexander Robertson

The primary purpose of the garden is to eliminate bothersome snow  drifting with a 

„snow-trap‟ shelterwood that is attractive year-round. The total amount of snowfall for 

the winter of 2002- 2001in St. John‟s was a record-breaking 6.48 m

Robertson Garden



Circular statistics (right) are an ideal and 

relatively simple statistical approach to 

formally  describing and testing the 

correlations between directional  

phenomena - such as effects of wind on 

various aspects of tree growth, wood 

density variation within a tree, dispersion 

of seed and effects of weather on 

vegetation.

Statistics of Directional Data

• Angle of observation

• Length of mean vector 

• Mean angle

• Angular deviation

• Confidence level

• Critical value

• Significance test



BASIC STATISTICS

Analysis begun: May 28, 2008 3:22:28 PM

Variable Direction

Data Type Angles

Number of Observations  61,725
Data Grouped? Yes

Group Width (& Number of Groups) 10° (36)

Mean Vector (μ) 1.3E+2°

Length of Mean Vector (r) 0.1

Median 1.1E+2°

Concentration 0.3

Circular Variance 0.9

Circular Standard Deviation 1.2E+2°

Standard Error of Mean 1.3°

95% Confidence Interval (-/+) for μ 1.2E+2°

1.3E+2°

99% Confidence Interval (-/+) for μ 1.2E+2°

1.3E+2°

C:\Program Files\ORIANA\Oriana_Data\.STORHOFDI WIND DIR.ori

Kovach Computing Services

http://www.kovcomp.co.uk/oriana

http://www.kovcomp.co.uk/oriana/
http://www.kovcomp.com/


Windspeed at Gagnheidi 
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For most people, a circular 

graph of wind directions is more 

easily understood than a line 

graph especially if it 

accompanied by basic circular 

statistical analysis



 

Alexander Robertson

Þröstur Eysteinsson  

The Gunnarsholt experimental poplar plantation at 10 years old (top) and thinned at 

14 years old (bottom). The circular statistical diagram shows the direction of crown 

deformation of a sample of  7 yr  old trees caused by winds generally from the 

southeast. As the plantation grew taller the deformation became less noticeable. 



> 2 m s-1 >10 m s-1

„dry‟ winds  

(Rh<75%)

„wet‟ winds 

(Rh>85%)

Directionality  of Seedlings Alexander Robertson



The Spirity Cove balsam fir wave forest is a unique wind-shaped ecosystem that 

is ideal for the study of many long-term weather effects on many temporal and 

spatial scales

Alexander Robertson



Timber from fast-growing 

trees with off-centred piths, 

is inferior to timber from 

slow growing trees with 

centred piths

An example of thigmorphogenesis

(i.e., growth response to wind)

Alexander Robertson



WIND CAUSES COMPRESSION WOOD IN TREES. 

Examples of circular statistical graphs and a simple plot of the distribution of 

compression wood derived from X-Ray densitometry of 30 discs from  wave forest 

trees in relation to seasonal wind direction vectors

Directionality Fractals and Chaos in Wind-Shaped Forests

http://www.windandlandscape.com/documents/Newfoundland/Directionality Fractals and Chaos in Wind-Shaped  Forests.pdf
http://www.windandlandscape.com/documents/Newfoundland/Directionality Fractals and Chaos in Wind-Shaped  Forests.pdf
http://www.windandlandscape.com/documents/Newfoundland/Directionality Fractals and Chaos in Wind-Shaped  Forests.pdf


X-ray densitometry data on the directionality of wood density, tree-ring asymmetry

and compression wood across discs is useful for evaluating the cumulative effect

of turbulence on the structure trees and ultimately the dynamics of a wave forest.

On the right is a typical x-ray of a series of 5 mm thick discs from a tree. Left are the 

circular statistics of 30 such series of discs in a sample plot which show that turbulence 

creates a slightly anti-clockwise twist as the trees grow taller.
Alexander Robertson



FRACTAL GEOMETRY:

THE CALCULUS OF HETEROGENEITY

Or, simply put, a measure of 

roughness



First principles of complexity

- fractal geometry, the calculus of heterogeneity

- dynamical systems, the power spectrum of change

-chaos, origin of patterns, calculus of heterogeneity

- percolation, drift of diversity

- directionality, madly off in all directions

Complexity is the most frequently-used word associated with this 

new-age way of describing and analysing the impact of 

environmental disturbance on landscape patterning and their 

influence on forest growth.

Alexander Robertson



ROUGHNESS

In forest surveys we rely on three 

dimensions, line (dimension 1) square 

(dimension 2) and cubical

(dimension 3) shapes. These are the 

„perfect‟ dimensions handed down to us 

from the ancient  Greeks. Using 

„perfect‟ dimensions, one cannot 

convey the roughness of a shelterwood. 

For that we need a new measure, i.e., 

the fractal dimension of „imperfect‟ 

dimensions of roughness which lie 

between a line and a square (i.e., 

having a value between 1 and 2), and 

between a square and a cube (a value 

between 2 and 3).

Alexander Robertson



i.e., combined measures of

roughness (fractal

dimension) and diversity

(number of quadrates with

different spore counts

adjacent to a patch) was used

to explain the role of micro scale 

Taylor vortices on the distribution 

of fungal spores onto a membrane 

filter

Source: M. C. Hampson & A. Robertson Distribution of 

Fungal Spores and Fractal Diversity of Quadrats on 

membrane Filters J. Food Protection 58:1038-1047 (1995)
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Rows & columns of gridded membrane filters

FRACTAL DIVERSITY



A simple way to visualize turbulent phase changes in fluid flow is to open a tap

and gradually increase flow. The same principle applies to „phase changes‟ in wind; for 

example, from a gentle breeze to a gale. 

Quasi-laminar ChaoticStable+chaoticStable
Alexander Robertson



Turbulent Time Series 1

Log-Log plots of Correlation Integral /C(r) versus Hyersphere of

Radius (r) for a range of embedding dimensions
C

o
r
re

la
ti

o
n

 d
im

e
n

si
o

n
 

(L
n

C
(r

)

Logarithm of hypersphere radius (Ln r)

The slopes of the periodic case are coincidental. Veering of wind direction, 

associated with

frontal passages, produces a time series with well-defined patterns as indicated by 

the

slightly divergent curves. The wind speed time series by comparison, is 

characteristically

noisy; but still has some pattern (if it were truly random the last curve on the right 

would be
Source: Alexander Robertson. Directionality, fractals and chaos in wind-shaped forests. Agric. For. Meteorology 72:133-166 (1994)



Source: Alexander Robertson. Directionality, fractals and chaos in wind-shaped forests. Agric. For. Meteorology 72:133-166 (1994)



Turbulence in Mathematical, Ecological and Dynamical Systems

Source: Alexander Robertson Planting trees on the Avalon Peninsula

Government of Newfoundland and Labrador, Department of Natural Resources (Forestry)
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Destruction

Restoration & Planting Community  Forest

Alexander Robertson

Alexander Robertson
Sigurdur Blöndal

Landscape restoration with forests in Iceland



Some of the more diverse parts of forest diversity in the Queen Elizabeth Forest 

Park. It is one of the most photographed treescapes and probably one of the best 

examples in Britain of good design principles of blending  naturally regenerating 

native & planted exotic tree species.

Alexander Robertson



Mixed-species, linear shelterbelts separating fields and shelterwoods 

on the braes enhances the landscape of Eyjafjörður

Sæmundur K. Þorvaldsson



Gamla gróðrarstöðin, Akureyri

Aðalsteinn Svanar Sigfússon

This fine treescape is typical of many around houses in Akureyri which is virtually on the 

Arctic Circle and is more diverse than one would normally encounter at much lower latitudes 

in the circumboreal forest - made possible by the warm waters of the Gulf Stream.

Built in 1906 as the home for the research-manager of "Ræktunarfélag Norðurlands"  founded 

1903. It also served as a horticultural and forestry school, mostly for women, and from 1906 

to 1940 about 500 people attended these courses. In 2005, Norðurlandsskógar took over 

this fine building.  It was one of the first to do research on various tree species and some of the old 

trees are still standing in the garden around the house.  The trees around the house at front are 

mostly Icelandic birch, probably moved from Vaglaskógur or Leyningshólar.



Alexander Robertson

A common practice in afforestation in Iceland is to seed Alaska lupine as the first step in 

building humus and fertility before planting. In this case, the lupine is still flourishing and, 

whether by design or default, the irregularity of pine and spruce is a „naturalistic‟ forest edge. 



Einar Gunnarsson

Alexander Robertson

Most of Iceland Forest Service plantations, such as those at Mogilsá (top & bottom left)

and Hallormsstaðir, are sufficiently diverse that they tend to compliment the 

landscape and serve as Iceland‟s most popular parklands 



Jón Karl Snorrason

Hallormstaðskógar – a diverse blend of the old birch woodlands and new plantations 

of exotic species is one of many fine examples of Iceland‟s new forests that many 

environmental, aesthetic, social and economic benefits 



Reykjavik has the largest forest are in Iceland with many fine 

examples of woodland diversity that resembles natural woodlands in 

the circumpolar southern Boreal regions. They also have some of the 

finest salmon rivers flowing through the city. 



Alexander Robertson

Without the diverse treescapes and the artificial the pond, this would be 

would be a very stark, uncomfortable and sterile urban landscape. 



“We are not creating a  

forest; we are creating a 

new ecosystem”

Sveinn Runólfsson, Landgræslá

A natural woodland in 

Newfoundland (above)

and a typical naturalistic 

Robertson shelterwood 

Alexander Robertson
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Almost 

Useless
Adequate 

in summer

BORING!

Adequate 

year-round 

BY FAR THE BEST

Functional year-round, 

biodiverse and aesthetic.



These days forest policy dictates 

that plantations should have a 

park-like ambience early on – such 

as the relatively young Raivola

larch stand in east Iceland (right)

Þröstur Eysteinsson



Understory of dense shrubs 

(waxberry, spirea, mountain holly, 

low willow, rhododendrons, daphne, 

provide protection from cats 

particularly the ground feeders.

Birds feed on the larvae of moths, 

butterflies and other leaf eaters 

that inhabit the crown of red oak

and other trees in the garden.

Other than its thorny branches, the usefulness 

of Bartlett pears is in attracting insects for 

birds to feed on.

Cedars, Vetchie‟s fir, white and Norway 

spruce and hemlock, juniper and hedge 

maple provide a safe roosting and place.

The Rowan (S. aucaparia), dogberry,

squashberry, amelanchier, V.  cassinoides,

and vicary (golden privet) provide berries 

for winter forage.

The majority of small birds spend most 

of their time foraging under the

Rhodendrons, spreading juniper,

heather, and perennials. When the 

garden was younger, a humming bird 

occasionally foraged for nectar.

Siberian, European and Japanese larch produces

abundant cones for year round seed supply for

grosbeaks. Flaky bark makes it favourite spot

for wood peckers to hang out and shelter for

hours on particularly cold, sunny and windy

days.

The chemical free lawn (hand-weeded),

periwinkle ground cover and cultivated 

perennial/dwarf shrub beds are a major 

source of beetles & worms particularly for 

robins with chicks.

Ivy and young adventitious shoots on

larch prevents cats from climbing

trees after birds particularly robins

sparrows that nest in the trees.

Dense periwinkle on the steep embankments provide

and ideal habitat for small ground-nesting birds 

especially safe forage & concealment from 

predators. It is frequently used as a secure resting 

place by young robins learning to fly.

Forestry Services From a Bird‟s Point of View

Alexander Robertson



Forests in Iceland are popular shelterwoods and very much 

developed with this in mind to encourage year-round recreation. 

Such as this one planted by the Dýrafjördur Forestry Association

Alexander Robertson Sæmundur Þorvaldsson



Mats Wibe Lund  
www.myndasafn.is

Laugardal’s pleasant and diverse treescapes





Ágúst Hálfdánsson‟s c 20 yr old Forest at HEIÐAHVAMMUR,  Mosfellsbæ and those 

adjacent to it, are a dynamic, complex mosaic of vegetation structures with combinations of 

natural and planted ecological successions that evolved from eroded pastures and riverbanks. 

Ágúst Háldánsson



The environmental services of natural hybridization  in St. John‟s, Newfoundland

Native birch (coastal variant) B. Cordifolia  (L)  and  cordifolia  x  European birch (r)  

Newfoundland  x  EurpeanYellow birchEuropean  weeping  birch  weeping  birch  White  birch  



In terms of biodiversity, many plantations in Iceland are structurally similar to native woods 

in Newfoundland. Can you tell which are Ielandic and Newfoundland, respectively?

Alexander Robertson



Alexander Robertson

A  good forest shelter should mimic the structure of a natural forest.

Can you tell which is natural and which were planted?  



Ágúst Hálfdánsson‟s c 20 yr old Forest at HEIÐAHVAMMUR,  Mosfellsbæ and those 

adjacent to it, are a dynamic, complex mosaic of vegetation structures with combinations of 

natural and planted ecological successions that evolved from eroded pastures and riverbanks. 

Ágúst Háldánsson



These attractive fences are aerodynamically excellent 

for reducing uncomfortable leeward turbulence 



Lockyers Water: soil series map (Source:

DFRA)

Lockyers Water: soil series map (Source:

DFRA)

Wind throw in Newfoundland Forests: A function of the lack of biodiversity

The soils symbol  Cr:Pc:O6 /e4 (top left) indicates that most wind-throws occur on gently-rolling 

topography (e) with very stony soils (4); the most serious wind-throw is on the Cochrane soil (Cr)

predominant on the crests and upper slopes and in mid-slope where it blends into Portugal Cove 

soil (Pc); there are layers of well-decomposed organic layers (O6) throughout the area



Understory of dense shrubs 

(waxberry, spirea, mountain holly, 

low willow, rhododendrons, daphne, 

provide protection from cats 

particularly the ground feeders.

Birds feed on the larvae of moths, 

butterflies and other leaf eaters 

that inhabit the crown of red oak

and other trees in the garden.

Other than its thorny branches, the usefulness 

of Bartlett pears is in attracting insects for 

birds to feed on.

Cedars, Vetchie‟s fir, white and Norway 

spruce and hemlock, juniper and hedge 

maple provide a safe roosting and place.

The Rowan (S. aucaparia), dogberry,

squashberry, amelanchier, V.  cassinoides,

and vicary (golden privet) provide berries 

for winter forage.

The majority of small birds spend most 

of their time foraging under the

Rhodendrons, spreading juniper,

heather, and perennials. When the 

garden was younger, a humming bird 

occasionally foraged for nectar.

Siberian, European and Japanese larch produces

abundant cones for year round seed supply for

grosbeaks. Flaky bark makes it favourite spot

for wood peckers to hang out and shelter for

hours on particularly cold, sunny and windy

days.

The chemical free lawn (hand-weeded),

periwinkle ground cover and cultivated 

perennial/dwarf shrub beds are a major 

source of beetles & worms particularly for 

robins with chicks.

Ivy and young adventitious shoots on

larch prevents cats from climbing

trees after birds particularly robins

sparrows that nest in the trees.

Dense periwinkle on the steep embankments provide

and ideal habitat for small ground-nesting birds 

especially safe forage & concealment from 

predators. It is frequently used as a secure resting 

place by young robins learning to fly.

BIODIVERSITY FROM A BIRD‟S POINT OF VIEW
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Paradise Regained – Absolutely!

The lush grassland of the 

headquarters of the Soil Conservation 

Service have been reclaimed. There is 

even a 4 km strip of barley which was 

unthinkable 20 years ago.

Lamdgræslá ríkisíns



Gunnarsholt is famous for its transformation from desert to fertile grasslands. It is due in 

part to an extensive network of  fast-growing and well-structured and oriented manicured 

shelterbelts and some tree plantations 
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This Japanese larch  border was planted to protect more valuable timber species within the 

enclosure from fire. Larch was chosen because it grows much faster through the juvenile 

stage and has the advantage of ensuring the grass under them greens early (a natural fire 

retardant) well before the fire season. For additional protection vegetation was removed 

from a 2 m strip around the perimeter by grubbing with a mattock.
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Jón Sveinbjörnsson (bottom left) with Einar 

Gunnarsson of Skógræktarfélag Íslands. Jón 

(on the left of the big spruce) is a 

distinguished professor of theology and 

continues to expand his forest grove and  

maintain the legacy of his father Sveinbjörn 

Jónsson 1894-1979, Advocate to the Supreme 

Court,  and an Administrator with 

Skógræktarfélag Réykjavíkur from it‟s 

foundation until 1978. Jón‟s shelterwoods 

(right) tend to be an attractive mixture of 

native and exotic species in irregular patterns 

and with ample open spaces. 

Alexander Robertson


