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In general, Icelandic afforestation is planned and 

cultivated forests are managed for multiple-use 

objectives.  

- ecological (ecosystem processes, habitats, wild life;  

- economic (wood production, nonwood products);  

- protective (soil and water conservation, shelter, 

 sequestering CO2);  

- social (recreational, cultural and spiritual).  

 

ICELAND’s  FOREST LANDSCAPE POLICY 



Þröstur Eysteinsson 

Seeds of about 30 conifer and 12 broadleaf 

species have been collected from about 400 

areas in the world. About 12 conifers and 8 

broadleaf species are in regular cultivation. 

Many of these exotic tree species produce 

viable seed and a few regenerate naturally. 

A large facility has been built for breeding 

and seed production of new Icelandic-bred 

hybrids. 
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 Biodivesity is fundamentaly a process of chaotic dynamics  

Opening and closing a tap slowly illustrates the principle of a forcing parameter which evokes phase 

changes from one dynamic state to another. At low pressure the flow is more or less featureless 

(laminar). A slight increase produces a steady, well-defined helix (stable). Another slight increase 

produces an unsteady double helix (stable+chaotic). At full pressure, the helix persists, but they are 

disjunct and short-lived (chaotic). Releasing the pressure gradually goes back through these states to 

(laminar). When we turn on a tap in normal use, the transition through these dynamical states is so 

rapid that we only see the chaotic state. If a poll was taken to find out which pattern is the most 

interesting, it would probably be the partially-recognizeable stable+chaotic state.   Climate and weather 

– especially the influence of wind on biodiversity in the landscape - is a lot like that insofar as it 

evolves through many dynamical states such that it often generates too much complexity for our minds 

to absorb.  
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Biodiversity in a Newfoundland birch woods is analogous to phase changes in physics and 

mathematics: whereby, making slight changes to forcing parameters results in dramatic 

changes. Phase changes in biodiversity can be imperceptibly gradual or abrupt. In essence, 

the impact of wind  on biodiversity is a non-linear dynamical process of  spatio-temporal phase 

changes evoked by small number of forcing parameters that are, at best, only partially predicable.  

It’s what makes a well-designed shelterwood so interesting 

Source: Alexander Robertson. Planting Trees on the Avalon Peninsula 2000 
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What would the world be, once bereft       

Of wet and of wildness ?                           

Let them be left, O let them be left,  

wildness and wet ;                                            

Long live the weeds and the wilderness yet. 

From Gerald Manley Hopkins’  Inversnaid 

Inversnaid, Stirlingshire - the landscape that inspired Hopkins’ poem 



Wildlife habitats in Iceland are protected by law; which in this case  means no trees.  
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Swans returning from Scotland, Norway, etc., find a welcome stopover in the 

expansive meadows at Skeið, south Iceland relaimed from the desert in the 

early 20th century 
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Strathtay, Perthshire, sketched in 1747 by Paul Sandby. Part of the top of Creag a 

Barns is the first hill on the right edge; and the sparsely treed slope of Craigvinean is 

on the left. Note the sparsity of trees on both hills. These were first plantings by the 

Dukes of Athol.  
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Riversides throughout the highlands of Scotland are noted for their naturalistic biodiversity even 

though it was mostly a treeless landscape until the 20th century as be seen in comparing the 

image of this landscape in 2007  with image of what is was like in 1734 (previous slide). At  213 

ft (64m) the approximately 150 yr old douglas fir tree on the left is a few meters down river 

from the waterfall and shared the title ‘the tallest tree in the British Isles’ with another Douglas 

fir of the same age at Benmore Botanical Garden. A grand fir 64.4m tall (right) on Ardkinglas 

Estate in Argyllshire currently hld the record  



Tallest Trees in Britain: 

Top: Ardkinglas Estate Grand 

fir 64.4m 

Middle (l-r): ‘Dugald Mhor’  

Douglas fir 62.7m, Hermitage 

Douglas Fir 61.5 m. 

Bottom: Benmore Arboretum 

Douglas Fir 54m. 

A large group of members of the 

Icelandic Forestry Association  

gathered by the tallest tree in 

Britain at Ardkinglas Estate’s 

beautiful forest and garden  in 

Argyllshire,  



The cultivated landscapes of Atholl Estates in Perthshire are noted for 

their very functional and attractive biodiversity; such as this scene at 

Dunkeld  on dull, misty day. The mist is rising towards Craig a Barns 

famous for the broadcasting of seed by cannon in 19th century   
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Along the tributaries of Duchray Waters there’s a mixture of naturally regenerated 

oak/birch woods which has a richer biodiversity than the monospecific coniferous 

plantations on the slopes of Ben Lomond, According to the latest Scottish Forestry Strategy 

(2006) much more emphasis will be placed on increasing biodiversity in forests with native 

tree species (Atlantic oak, birch and Caledonian pine).  
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Borganes is rich in terrestrial, aquatic, geological, climatic and 

cultural diversity. While there are attractive shelter woods in the 

town, they would be misplaced planted near this beautiful shoreline. 

Alexander Robertson 



Iceland’s grasslands are temporary havens for migrating swans 

and geese on their way two-n-fro overseas in spring and fall,  
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These lands at Reyhólar , south Iceland were reclaimed from a sand desert 

for farming and which also serves temporary havens for migrating swans 

and geese – in this case their arrival in the spring. 
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While most eider ducks nest close to shore, over crowding obliges some to nest along 

fringes of a small coniferous woodland ( left). Because the farmers protect eiders 

from predators (and collect the down) the eider population has increased 

exponentially. Nearby is Lyngholt’s collection of willows and poplars clones (bottom 

left) and a birch-spruce forest conserving a relic sheep-milking pen at Vaglir. 
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A young tree planter restoring forests in a  valley  below  Núpsdalur, Westfjords, Iceland.  

that was once covered with birch forest during the settlement period. 
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This group bought most of Klukuland  primarly to restore forest on 

it. So far the have planted 280,000 trees and 200,000 more to plant 



The beautiful rhyolitic mountain 

Sandur is owned by Jón Loftsson, 

Director of the Iceland Forest Service.  

Jón and his family have physically 

planted hundreds of hectares on the 

their estate   which, to appreciate the 

extent and quality of planting is best 

appreciated on horseback.  
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View of  Sandfell, east Iceland across productive farmland with rotation of Alaska 

lupine fallow to organically increase soil fertility and wildlife habitat where nesting is 

concealed from foxes.  In addition, there are extensive mixed species plantations and 

shelterbelts also intended to increase biodiversity throughout the farm.  
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Einar Gunnarsson 

The restoration of native birch ecosystems has been a priority for both Iceland’s  

Forest Service and Soil Conservation Service. This has involved erecting thousands 

of kilometers of fences around remanant birch woods throughtout Iceland to 

exclude sheep. Without the stabilizing cover of the rich biodiversity of birch woods, 

vast areas have suffered soil erosion by wind, water and sheep.  



Hallormsstaðir near Egilsstaðir, east Iceland is 

the largest wooded areain in 1899, a law for the 

protection of the forest was passed and since 

then, the reforestation has not stopped. 

Experiments with many foreign species of trees 

started in 1903. The most effective reforestation 

efforts started in 1950 and have grown steadily 

ever since – with many new forest plantations 

established on both sides of the lake.  
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For the title page (left) of his book, Hjörleifur Guttormsson chose a photo of the ground flora to emphasize the 

extraordinary biodiversity in Hallormsstaðskógar. The creation of this forest began in 1905;  first by fencing 

to protect the scrubby remnants of a native birch forest from grazing; and later by introducing exotic species 

onto eroded lands. Today, the biodiversity of forest makes an important contribute to the regional 

environmentally sustainable rural economy.   
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 Ágúst Hálfdánsson’s began planting this forest at his home Heiðahvammur, 

Mossfellsbær in 1989. It is a complex and dynamic uneven-aged blend of naturally 

regenerating and planted ecosystems. Protection and beautification of his river 

banks was one of his top priorities. 
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Ágúst Háldánsson 

Stabilization along the banks of the river that runs past Ágúst Hálfdánsson’s 

Heiðahvammur Forest and his neighbour’s at  Mosfellsbæ is both effective, attractive 

and biodiverse.  



Heiðahvammur Forest together with neighboring plantations at Mosfellsbær is 

an example of an evolving mosaic of complex ecosystems developed first by 

fencing to exclude sheep to allow colonzation on partly eroded lands by mosses, 

lichens and herbs and interplanting with a mixture of tree and shrub species.  
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 Ágúst Hálfdánsson’s Forest at  Heiðahvammur, Mosfellsbæ is not merely a case 

of blanketing the landscape with trees, but a careful process of leaving gaps to 

ensure a high level of biodiversity as well as a more aesthetic forest landscape. 
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The ample gaps between and under planted trees of Ágúst Hálfdánsson’s Forest at  

Heiðahvammur, Mosfellsbæ are species-rich mosaics of ground and arboreal flora. 

The gaps also serve as snow traps the protect the house from severe snow drifting. 
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The diversity and seasonal changes of tree and shrubs species, their 

form and structure compliment the ecologically diverse ground flora 

in the ample gaps and is the hallmark of  Ágúst Hálfdánsson’s Forest 

at  Heiðahvammur, Mosfellsbæ 
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The gently curved and safe driveway through Ágúst hálfdánsson’s 

heiðahvammur forest and that of his neighbours at Mosfellsbæ has a structure 

and biodiversity that is virtually indistinguishable from natural roadside 

vegetation in Newfoundland. 
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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? 
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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 
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Biodiversity in form: such as the elegant stand of aspen, versus the wind-

shaped wave forest with its dead tree strips and the artistic sculpures of a 

coastal tuckamore (krummholz).  
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In addition to shedding leaves in the fall, 

wind, particularly strong wind, 

accelerates litter fall at any time of the 

year - especially the dead, brittle twigs 

and branches of larch which decompose 

rapidly to humus and, in turn, increases 

biodiversity above and below ground.  

Since, mixed species shelterwoods is 

preferred for a number reasons (aethetics 

as well as functionality) it is good to 

incorporate not only deciduous trees and 

shrubs, but self-pruning species such as 

larch.  
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Welcome to our little shelterwood-cum-garden with a simple formula 

BIODIVERSITY = VARIETY + DYNAMICS + RESILIENCE 
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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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European larch conesEuropean larch cones

A good shelterwood should have an infinite and attractive variety of 

biological features  – even at the smallest scale  

Alexander Robertson Norway spruce conesNorway spruce cones



Newfoundland’s diverse climate and weather has evoked a wide range of genetic 

variation in balsam fir. For example, the little known blue bracted balsam fir, 

Abies x phanerolepis f. caerulea, (left) introgresses with typical balsam fir Abies 

balsamea, to yield bluish white–tipped intermediates. Both would be ideal for use 

in shelterwoods in harsh, windswept, salt-sprayed coastal areas. 
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Bay leaf willow male catkinsBay leaf willow male catkins
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While Icelanders embrace new cultivars of willows (left) for shelter, they 

never forget the beauty and durability of their own willows  



Robertson Garden, St. John’s Alexander Robertson 

As an ornamntal tree, Bartlett pears thrive in St. John’s. However, slight changes in 

exposure determine whether their fruit ripen fully, or not. In an exposed part of the 

Robertson garden they do not; but in a more sheltered location in a neighbouring 

garden they are of marketable quality. 



Hawthorne berries a colourful and necessary winter forage 



The dogberry (Sorbus americana) is likewise a colourful and indispensible 

wildlife forage as well as being made into preserves and wine. 
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Biodiversity can produce remarkably dynamic color schemes and forms 

throught all seasons. The Robertson garden changes dramatically every 2-3 

weeks from April to December, and is equally colorful in winter though  

most of the dynamics is evoked by changes resulting from bouts of snow 

and sparkling freezing rain on the  trees in particular. 



Biodiversity weakens the hard grip of winter and sculptures 

the trees and shrubs. 

Alexander Robertson Robertson Garden, St. John’s 



Birch bows in reverence to the morning sunshine after a night 

of freezing rain while the branches of blue spruce still weep.  

Alexander Robertson Robertson Garden, St. John’s 



Shades of a returning spring and the increasingly 

vibrant dynamic biodiversity until next winter 

Alexander Robertson 
Robertson Garden, St. John’s 
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Turbulence created by microscale wind from opposite direction created a convenient 

snow drift which protects the biodiversity of  both plants and soil biota in  the ‘snow-

bed community’ from hard frost 

Robertson Garden, St. John’s 
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An example of strategic planting to generate specific patterns of turbulence that  

create drifts that are deepest on the flower beds and sensitive shrub borders and 

shallowest on the paths.  

Robertson Garden, St. John’s 



The carved stump of  Austrian pine that was allowed to grow to 7-8 m and was 

removed as a safety precaution in case it became over-loaded with ice & wet snow. 

Its was removed to increase biodiversity in the understory   

Alexander Robertson Robertson Garden, St. John’s 



Following an Icelandic tradition ‘A pair of ‘knitted’ rowan trees (left) 

wards off the trolls such as the two caught in a Austrian pine when 

they stayed out after sunrise. 
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King Kettil ‘flatnose-the-umpteenth’ (Burnt Neil’s Saga) of the pine stump dynasty 

stands sentry over the beautiful winter biodiversity of the Christmas garden 
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With virtually only two seasons all you need to design for is a snow trap 

Alexander Robertson Robertson Garden, St. John’s 



Alexander Robertson 

The snow blower deposits large amounts of snow on the front garden. The piles of 

snow often reach as high as veranda. Rhododendron, Azalea, mountain maple, 

viburnum, mountain holly, Daphne, heather, juniper, cedar, and other dwarf shrubs are 

unaffected by a massive salt-laden snowload. 

Robertson Garden, St. John’s 



Visual Dynamics of Biodiversity 

The west side of the snow trap reveals a complex, shelterwood with a seasonal 

structure in terms of dynamics, form and diversity. The curve at the far end is partly 

for a ‘surprise’ visual effect, but mostly it is a pass to divert the northwest winds 

down to the left so that it blows the snow out of the driveway.  

Alexander Robertson Robertson Garden, St. John’s 
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Biodiversity all around the snow traps. The dense mat of periwinkle mixed with ivy 

(bottom right)  is designed to stop erosion of the bank by snowmelt and freeze-

thawing cycles when there is no snow. Both sides of the house have narrow gaps 

through which wind clears away most of the snow in the driveway 

Robertson Garden, St. John’s 



This illustrates the transformation from a barren, windswept landscape to lush garden 

domminated by colourful trees and shrubs. A discarded English ivy plant, colonized the 

ground cover among the Vinca minor (periwinkle) and eventually climbed the trees to give a 

tropical-like ambience to the landscape. The tree-climbing ivy is another indicator of a 

warmer microclimate within a well-structured shelterbelt 
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Robertson Garden, St. John’s 



Perennials and annual plants dominated the steep banks. Colorful as 

they were in summer, in winter they provided no protection from 

serious soil erosion nor from wind. The solution for eliminating erosion 

and provide a lush vegetation was to use periwinkle as the dominant 

flowering ground cover and a combination of colorful broadleafs trees 

and shrubs and partial-shade tolerant dwarf conifers.  

Alexander Robertson Robertson Garden, St. John’s 
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While trees and shrubs dominate the landscape, there is ample space for 

small trees and shrubs, perennials and annuals. A high quality low-

maintenance lawn adds a touch of formality. The microclimate has been 

improved to accommodate hardier temperate species that would not 

otherwise survive in Newfoundland. 
Robertson Garden, St. John’s 



The border of a snow trap is a very dynamic landscape that visually  and structurally 

changes approximately every 2 weeks in summer and 3-4 weeks in winter 
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This garden has few annuals. If perennials are slow to bloom because of a late Spring, the shrubs 

alone provide an interesting and ever-changing range of colours and structures. In fact, with 

perennials and a few annuals, there is a distinctive change in the colourful nature of the west 

garden every 2 weeks or so throughout summer and 3-4 weeks throughout the fall and spring. 

The alternation between snow and snow-free episodes is a welcome change throughout winter  
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1st June 15th June 

15 May  1 May  

Robertson Garden, St. John’s 



Robertson Garden, St. John’s Alexander Robertson 

Insular climates have many cloudy days, and so it may be 

necessary to reinforce the biodiversity with plants noted 

for their cheerfulness on darksome, overcast days. 



Biodiversity at all scales in a snow trap is essentially what ecologist call a snow-bed 

community because they are covered by a thick blanket of snow for many weeks  - 

usually from late December to mid-March and occasionally from October to May. 
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Alexander Robertson Robertson Garden, St. John’s 



Alexander Robertson 

In ecological terms, the evergreen rhododendrons, azaleas, Japanese and Chinese 

hollies (yellow dwarf shrubs) are, in essence, part of the snow-bed community in the 

garden, since they spend about 4-5 months under snow – and fare no worse for it.  

Robertson Garden, St. John’s 
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Shelterwoods as snow traps are ideal for incorporating micro-ecosystems 

into snowbed communities such as mosses, lichens and soil biota (fungi) 

Robertson Garden, St. John’s 



Stirling Robertson 

Contrary to popular belief and dubious scientific studies, the 

attribute of a shelterwood for reducing noise pollution is minimal 

Robertson Garden, St. John’s 


