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Welcome to a quick tour of some wonderful views of geodiversity 
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The rocky windswept island at the tip of the Bonavista Peininsula is a nesting 

site for puffins and before that probably had natural forest similar to Topsail 

(below) on the north-eastern shore of the Avalon Peninsula. 
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Statistically, St. John’s, Newfoundland is the snowiest & windiest city in Canada. But it also 

has one mildest winters. It has  pleasant summers but a comparatively short growing season.   
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In coastal Newfoundland dry, salty onshore winds are tough on vegetation especially on the 

east coast. The result is an impenetrable stunted, very compact forest, known as 

TUCKAMORE in Newfoundland, or heath which literally thrive on rocky barrens. 

Regardless of the weather, the geodiversity of the coastline is spectacular and prime tourist 

and recreational areas throughout the year. 
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The Labrador current brings down hundreds of icebergs which, in recent years, are much 

more spectacular along northern Newfoundland. It has been several decades since very 

large tcebergs almost blocked entrance to St. John’s harbour. Nowadays they are mostly 

“bergy bits”. Nevertheless, when they get trapped close to shore, as in the photo of Qudi 

Vidi they are much appreciated by thousands  of spectators and even a hardy swimmers.  
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Compared to Newfoundland and Scotland, Iceland does not have a particularly windy 

climate. In fact, it has relatively long periods of calm mostly because high-pressure systems 

park over Iceland; and has relatively mild winters due to the Gulf Stream. The combination 

of calm, often clear weather, coupled with a diverse and spectacular geodiversity, attracts a 

high number of tourists that virtually doubles the resident population.  
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Iceland’s glaciers are always retreating and advancing. For example, the bare surface has been 

exposed for less than a decade; not only because of the ebb & flow of microclimate changes, 

but also because of the sub-glacial volcanic activity of  Grimsvötn. Most of the time it is 

relatively warm and calm on the glacier – at least near the bottom.  



Despite Iceland’s dynamic geodiversity, major events such as dust storms in the interior, 

violent katabatic (downslope) mountain winds, volcanic eruptions (particularly eruptions 

under glaciers that cause massive floods known as jökulaups) generally do not have much 

effect on farms and forests which mostly located in ‘safe’ zones around the coast of Iceland.   



Grimsvotn eruptions are most frequent but generally harmless.  

Photos: Icelandic Meteorological Office and Institute of Earth Sciences, University of Iceland inside, and  (bottom left) May 22, 2011, 

captured by NASA's MODIS satellite. (NASA/GSFC, MODIS Rapid Response 

  



Inside the Grimsvotn caldera photographed by well-known Icelandic nature photographer 

Vladimar Leifsson reveals magma in a very dynamic state of fluid flow.  



Despite volcanic eruptions and their jokulaups like Eyjafjallajökul and glacial 

floods, the Icelandic farmers have a remarkable ability to survive these events – 

usually with no loss of life other than some of their  livestock trapped outdoors.     



Thorvaldseyri was one of the farm that took the brunt of the ash and floods from the  

Eyfjallajökull eruption in April 2010. The good news is that ash had a positive effect 

insofar as the fields yielded exceptional hay and barley crops as the photo taken in 

September 2010 shows. The photo also shows wind-blown ash on the mountain from the 

volcano. 
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Dust blown down from the highlands and from unvegetated plains pose a health hazard for 

people and livestock,  but volcanic dust is mildly fertile and enriches farmland soils.   

http://en.wikipedia.org/wiki/File:Parkland_near_Saskatoon.JPG


During eruptions the Grímsvötn caldera fills up with water and sometimes 

creating so much pressure as to lift the icecap a let huge quantities of water 

escape rapidly resulting in huge floods known as Jökulhlaups.  
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Weather affects our perception of geodiversity. For example, on a clear day  Jökull lagoon 

is spectacular; whereas, on dull cloudy day it is cold, dull and uncomfortable.  
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The Soil Conservation Service has built 

many kilometers of huge dykes along the 

edges of the flood plains to control or at least 

contain the Jökulhlaups such as these very 

pleasant dykes which also serve as walking 

trails along the edge of the Skaftafell 

National Forest. 



Andre Ermolaev 

Iceland’s volcanic rivers are a 

photographers paradise. These 

remarkable photos of Iceland’s 

exceptionally beautiful and 

dynamic volcanic landscape 

were taken by Russian 

photographer Andre Ermolaev 

while he was hanging out of a 

small plane.   



Not surprisingly, these and many other surreal photos of Iceland’s rivers in volcanic areas 

have earned Andre Ermolaev international acclaim. Technically, they reveal the structure of 

fluid flow of water and sand and in many ways similar fluid flow of lava. 



Andre Ermolaev 

Andre Ermolaev’s spectacular photo of Iceland’s awesome mountain range catches the eye 

of the viewer. But less noticeable are the raging torrents and flood waters, and  two layers 

of cloud flowing perpendicular to each other. This is an exceptionally dynamic landscape.   
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The moss covered lava from the 1783 Lakagigur eruption at Kirkjubæjarklaust and 

some rofarbarðs on hillsides eroded by wind, water frost and overgrazing is a 

remarkable landscape on the opposite side of the Vatnajökull glacier.    
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 Near Kirkjubæjarklaustur  the river bank  reveals lava from the Lakagigur 

eruption of 1783  that covered the fertile brown soil of farms.   



Elín Heiða Valsdóttir 

The stark beauty of Mýrdalssandur‘s volcanic desert near Vik becomes 

dangerous when strong winds blow. Which, of course, interrupts essential 

transport of farm products and commuting in general. To the unitiated, it is 

hard to imagine that any type of vegetation would ever take hold in this vast 

volcanic desert. 



1944 

2010 

By sheer determination the Soil Conservation Service in cooperartion with 

farmers and landowners have transformed lifeless deserts into rich farmland 

and fast growing forests such as this example at Gunnarsholt. 



Elín Heiða Valsdóttir 

At Brestur in Eldhraun wind-swept tufts of red fescue (Festuca rubra) get a tenuous hold in 

the shifting sand. On the left, rough Görtler type vortices has shifted the sand; while on the 

right, so much sand has been removed, probably during the fall, that it exposed the radial 

root system of grasses. With luck, new roots will penetrate the sand in spring. However, the 

tuft is more likely to be blown away by strong winds until it gets deposited in a depression 

or stuck in an embankment where it may start life anew with  other drift plants to form a 

colony of vegetation that becomes resistant to the shifting sands. 
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With persistent hard work by farmers and workers of the Soil Conservation 

Service, vegetation has been established to enable safe passage across 

Mýrdalssandur.  In the foreground, is two year old fescue and Kentucky bluegrass, 

that was drilled in, plus top-dressings of nitrogen and phosphate by tractor. In the 

distance the lyme grass is getting a foothold. An impending eruption of Katla 

volcano underneath Mýrdalsjökul could turn this back into desert 



Elín Heiða Valsdóttir 

Natural regeneration on the Mýrdalssandur. The red colour is sorrel 

(Rumex) that often appears in the 2nd year after top-dressing with 

nitrogen and phosphorus, which is lacking in the sand.  



Given the vast areas that need restoration to grasslands or lupine and in many cases followed 

by tree planting, aerial seeding and fertilizing was accomplished by air-tractors like the 

vintage Douglas DC3 transporter owned by the Soil Conservation Service was given the 

appropriate call letters TF-NPK (N nitrogen P phosphorus K potassium). Nowadays, small Piper ‘air 

tractors’ are used for aerial seeding and fertilizing - being much more nimble for negotiating 

mountain slopes.  



Elín Heiða Valsdóttir 

Laufskálavörður (meaning cairns at the Viking longhouse of the leaves of the woolly grey 

willow). Farmed from years 890 to 930 AD, the farm was destroyed by a tremendous 

volcanic eruption at the side of Mýrdalsjökull. For a long time, each person crossing of the 

Mýrdalssandur for the first time had to build a new cairn to ensure a safe passage across this 

terrible black sand desert. The vegetation naturally regenerated, plus being off-limits to 

grazing, and has never been fertilized or seeded. Diverting a large glacial river  protects it 

from flood erosion.  

In the old days, anyone who managed to cross desert was 

required to add a stone to a cairn as a symbol of gratitude 



    WHERE THE FINE ART OF RECLAMATION MEETS THE AWESOME GEODIVERSITY!  

A green strip is lyme grass on Hjörleifshöfði on Myrdalssandur. The ruins of a pair of 

farmsteads on the hill top is a reminder that many such glacial flood plain in south-east 

Iceland may have obliged people to settle above the plain. Most of these mountains carried 

forest at the time of settlement.  Note the ruins farmsteads above the cliff. 

Sveinn Runólfsson 



The range of  geodiversity in the Borgar – Hvanneyri district  in west Iceland is 

spectacular regardless of the season.  Snow is usually confined to the upper slopes of 

mountains which makes commuting a very pleasant experience in all seasons. 
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Driving through the rough lava in winter near Bifrost north of Borgar is a 

delightful experience and one can’t but be reminded of the  weird characters in 

the EDDA saga in mythical Bifrost with its Rainbow  bridge between Midgard 

(Earth) and Asgard  (realm of the Gods). Today, Bifrost is a University’s whose 

main purpose is to educate leaders in business and economics. 
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Past the lava at Bifrost and the snowy mountains the landscape opens up 

into magnificent treeless mountain vistas of broad mountain ranges.  
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Long distance driving would be somewhat tedious across barren lands were it not 

for the occassional mixed species plantations along the roadside that add a 

pleasant dimension to the scenery and, more importantly, shelter traffic from 

violent cross-winds and from snow drifting.  



Kárahnjúka gorge on the east side of Vatnajökull a few months before 

construction of a huge dam and extensive tunnel system for hydro power.  
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Love it or hate it the enormous Kárahnjúka hydro electric power dam on is an impressive 

feature in a remote, unpopulated region east of Vatnajökull. It was built to take advantage 

of a small part of the deep, narrow canyon mainly to provide power for the Alcan 

aluminum in Reyđarfjördur on the east coast of Iceland.    
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The Kárahnjúka hydro project was very controversial  and strongly opposed  

by environmentalists.  Now that it has been built it has become popular with 

tourists especially the gorge - most of which is still intact and impressive.  



A remnant of the ancient birch forest at Trölladalur in the Westfjords rising from “sea shore to 

the top of the mountain slope” (c500 m) as described 1,000 years ago by the early settlers The 

birch trees in the forest exhibit wild contortions that is partly due to a harsh environment but 

most often due to genetic degradation related to centuries of harvesting.  

A.D. 872 A.D. 1990 

Extent of Forest Cover in Iceland – past and present 
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The ancient birch forests on mountains exhibit a cline; i.e., where the forest greens up 

gradually as it warms up from the  bottom of the valley to the top of the tree line. In this 

photo of a birch forest in northern Iceland, the dark edge indicates the trees are still 

dormant because it is still too cold near the tree line. Of course, the tree line bares the 

brunt of cold downslope winds which delay leafing. The implication being that mountain 

forests are very sensitive slight changes in microclimate. 
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As everywhere else in Iceland, the geodiversty of Núpsdalur in the Westfjords imposes 

many weather effects on trees. However, past experience with plantation forestry and 

agriculture nearby, indicates that good forest growth and effective shelterwoods in 

strategic locations, such as the young larch plantation, will curtail erosion and enhance the 

magnificence of the mountains and valleys. Birkir Brynjolfsson is carrying a supply of 

Swiss alpine (Pinus cembra) seedlings he planted on the mountain.   



In the 19th century, to enhance the 

beauty of the landscape while 

growing timbers, the Duchess of 

Buccleuch and Queensberry laid 

out plantations around Drumlanrig 

Castle, Scotland in the pattern of  

clouds shadows. The results can be 

seen near the horizon in the top 

photo.  

Likewise, mimicking the slopes of 

Kukulaland opposite Núpsdalur 

(right) seems like a sensible idea. 
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Mimicking the Shadows  
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Block planting is a visual misfit in prime recreational areas noted for their incredible 

geodiversity. This blocky plantation is due to a fence line to protect it from grazing, and so 

doesn’t fit well in the landscape. However, the hard edges are gradually being roughed by 

Nature and perhaps also by the Xmas tree harvesting. The Alaska lupine is a superb and 

attractive soil improver. 



The clouds on the Mt. Esja range were created by cool, moist sea breezes from the south (i.e, 

not from this calm bay, but from winds coming from the south coast).  At a higher level, 

winds from the north, indicated by the direction of cirrostratus (top right) mixing with the sea 

breeze created the lenticular clouds on the right.  The base of the cloud layer is at 400m 

elevation which basically represents the upper limit of an extensive birch woodland at the 

time of settlement and also the upper limit of for current tree planting. 
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The mid slope inversion layer across Esja created by a sea breeze is another indication of the 

upper limit for reasonable tree growth (at 400m elevation). The landscape immediately 

below the potential tree line lacks vegetation, which is largely due over-grazing my sheep. 

Nevertheless, if protected, the vegetation will recover as will planted trees which will 

eventually help to curtail violent katabatic (downslope) which affect Reykjavik. 
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Most of the time calm weather prevails on slopes Mt. Esja which makes it popular for 

thousands of hikers. An obvious clue of general calmness is the uniformly straight and 

symmetrical the trees around the Forest Research Station at Mogilsa. The snow line more or 

less defines the upper limit for tree. The Reykjavik Forestry Association have been contracted 

to plant the of slopes to reduce the impact of  katabatic winds on communities to the south. 
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The mixture of native birch woods and exotic plantations is enhanced by the 

grandeur of Fljótsdalur’s geodiversity which provides a considerable amount of 

shelter from wind to make it one of Iceland’s premier holiday destinations.  



Jon’s Loftsson’s house in east Iceland, which he built, and his lush grasslands 

blend well with geodiversity. On the left is oldest planted European larches in 

Iceland.  
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Since so much of Iceland is green, or at least snow-free, Icelander’s are being 

asked if  the country should change its name.  Afterall, in summer it has great 

hiking trails across vast meadows, and great skiing in winter.  



There is no clay in the volcanic soils from Mt. Hekla eruptions; hence, they are 

extremely fragile and easily eroded by over-grazing and disturbances by all-terrain 

sports vehicles and hastened by wind, water, frost and snowmelt. 
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The verdant slopes of this beautiful mountain, like so much of Iceland, are 

wearing thin due to over-grazing by too many sheep.  
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This is dramatic example of a devastated landscape intiated by overgrazing followed by 

erosion by wind, watet and frost. It is possible, though tremendously expensive, to restore 

the site to productive pastures and or forests. 



Paradise Lost by overgrazing, followed by erosion is an 

awesome example of  anthropogenic destruction  

Auður Sveinsdóttir 



Elín Heiða Valsdóttir 

Rib-like patterns of strong turbulence are responsible for the highly organized patterns of 

instability in this shifting mosaic of small-scale geodiversity on the desert near Brestur in 

Eldhraun. The distinctive preferential aspect of colonization by plants is a function of the 

variation of the intensity and scale of turbulence, which affects the rate of evaporation or, 

conversely, soil moisture retention. 



© Mats Wibe Lund  
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A beautiful example of Iceland’s geodiversity with Mýrdalsjökul, volcanic mountains 

(seriously eroded by sheep grazing), neat farms with manicured fields and well-

maintained ditches and even a small plantation.  



Hestaþingshóll 
The orientation of dunes tell of a past history of massive sand drifting and 

perhaps floods. Recent history shows first-class reclamation to extremely 

productive and well-maintained pastures on this traditional farm. 
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In many cases, farmers built the entrance to the main living 

quarters on the west; presumably for shelter from the east winds 



Sheep being gathered  on the slopes of Mt. Hekla (top) which will be moved to 

their winter grazing on the lush fields below the mountain.   
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Volunteers of Skógræktarfélag Rangæinga have planted trees on a large tract 

of land on the plateaux above the escarpment at Réttarnes. Wisely, tree 

planting is not close enough to the river as to  detract from this spectacular 

combination of geodiversity, river and grasslands. 



As the grass shows, the wind is normally from the west. But in a bone-chilling cold wind, 

horses graze in tight groups with their rears to the wind.  On wet soils in winter their hooves 

tend to accentuate the problem of  “frost boils”. Bottom left is a natural berm that shelters 

the cattle (mostly Galloway breed) from cold north winds,  
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The fields and young plantations on this restored grassland accentuates the 

northward view of the  geodiversity around the 15.000 ha Keldur farm. To the 

north, the active volcano Mt. Hekla is the centerpiece and is at a safe distance from 

the farm when it erupts. On the right edge is Austurhraun - a moss and heath 

covered lava field.  
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Hill slopes with forest cover protect the rich agricultural lowlands from the bitterly cold 

northerthly winds at Stirling, and cold winds from  Katla as at Reynir.  A low ridge plus 80 

kilometers of shelterbelts protects Gunnarsholt.  Besides, forested slopes  on hills and 

plains can also enhance the visual aspects of geodiversity         
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Akureyri in not  a particularly windy town. Nevetheless, it has long since lost 

its forest cover. However, attractive new public forests help to shelter Akureyri 

from mountain and fjord breezes.     



The bio-geodiversity and of Hraunfossar and Barnafoss is a beautiful and 

unusual natural landscape of lava with waterfalls emerging from the middle of 

the escarpment and a heath ecosystem with young, naturally regenerating 

native birch.  
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Naturally, Iceland’s glaciers feed magnificent waterfalls which flow over 

different types of geological formations and are common and much admired.  

Hengifoss 

Goðafoss Seljalandsfoss 



Seljalandsfoss is most spectacular when there are strong southerly cross-slope winds 

competing with gravity flow.  In this case, the wind are shifting a huge volume of water 

but there is still enough gravity (downward) forces into airborne falls – for lack of a better 

term. Behind the falls great cascades of ice have built up on the rocks which, of course, 

results in unstable cliffs during frost free weather and  consequenlty deepening of the 

canyon. 
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One of the interesting geological places in Iceland is the Asbyrgi Canyon in 

Jökulsárgljúfur National Park. Much of the time it experiences absolute calm which allows 

for a perfect mirror image of water and cliffs. It also has enchanting trails through its birch 

forest which show signs of heavy snow loading on the trees 
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The magnificent setting of the ancient farm house of Barmar. Early settlers understood 

the influence of geodiversity on weather effects and accordingly generally the best 

microclimate location for their farmstead. In fact, Barmar is a relativetly sheltered 

location, whereas, a mere kilometer southward (to the right) is one of the windiest 

places in Iceland which is buffeted by cornering winds around the mountain.  
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The landscape off the beaten path in Iceland is full of  pleasant surprises, such as 

this blend of root cellar, trees, pastures and volcanic rock near Reynir. The trees 

effectively block downslope cold wind drainage. 



A smart way of getting shelter, without wasting good hay fields is to put farm 

building close to or into the lava rocks.  
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Near Vopnafjörd on east coast of Iceland the relatively fast moving inversion 

adds an interesting dimension to the coastal landscape.  



On windy days where very strong winds 

funnel down mountain passes they often 

create fast moving, short-lived spouts “water 

devils” which can lift water over 200m  high 

– although most are usually in 5-10 m high 

such as this one at the head of Hafnafjörd – 

west Iceland.  
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Since Hafnafjörd is sometimes very cold and windy as shown in the previous 

slide,  this cottage owner has cleverly built his summer house  in an old 

quarry and beautified the gravelly slopes with trees.  



A little touch of forest and a well-kept meadow by a river provides a gentle 

touch to an otherwise wild and rugged mountain and worn out hilltops. This 

has become a favourite park for motorists driving. 
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There’s a little bit of delightful symmettry between the twisted road and twisted 

river in eastern Icealand. But as driver, one would should dwell too much on the 

view nor this spectacular example of mountain engineering.  

Alexander Robertson 



Alexander Robertson 

Most low pressure systems pass Iceland, or in other words, high pressure system stall over 

Iceland resulting in a very percentage of relative calm such as we see on ponds like this 

one near Egillsadir. Calm, sunny weather also males for great day of fishing on the Eystri 

Rangá with  Mt. Hekla as fine backdrop.   
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Forestry associations around Iceland are restoring forest cover throughout Iceland, such as 

this forest near Blöndous created by the East-Húnvetningar Forestry Association (founded 

May 14, 1944). It enhances the local geodiversity by repairing worn out grazing lands and is 

very much valued as a public park.  



Alexander Robertson 

Naturally, geothermals are common feature of many parts of Iceland. Among the 

oldest in use are the hot springs Hveragerði (hot spring town) which is famous for its 

greenhouse industry and holday spas complete with hot springs that surround fine 

gardens and beautiful parks, forest plantations and lush meadows.  



Iceland is is well known for its beautiful scenery – particularly historic Lake 

Þingvellir and its beautiful birch forest and this photogenic little church with tall 

straight poplar trees reflecting a very sheltered location. 
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On the south shore of Lake Þingvellir are farms and scout camp and areas nearby 

where the scouts and land owners have planted forests.    
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Beside the southwest shore of Lake þingvellir there is a magnificent private 

forest of spruce planted which make obvious it this is area is great tree-growing 

potential;  in non-sensitive areas  of course.  
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Since the 1940’s Lake þingvellir was they main reservoir for hydro power stations and so 

most of the land around it was owned by the power company. In 2012, they sold the land 

to the Iceland Forestry Association who have begun to restore the badly eroded lands to 

forests. In other words remove the scars and dress up the local geodiversity as they done in 

many parts of Iceland. 
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Like mountain slopes all over Iceland, these barren slopes used to be covered 

with natural birch forest. Now they somewhat unstable and barely vegetated. 

Although the grasslands are extremely productive grasslands.  
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One of most popular forests owned by the Iceland Forestry Association is Brynjadalar near 

Reykjavik. It also includes the Toyota forest (which the IFA manages under contract). 

Here the forest grows well in a relatively calm area on the mountain.  It’s a fine example 

of how to restore forests on worn out mountain slopes and blends in with the local 

geodiversity. 


