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Jökulsárlón and Breiðamerkurjökull
On either side of Jökulsárlón, the area 
in front of Breiðamerkurjökull (known as 
Breiðamerkursandur) exhibits one of the 
most comprehensive arrays of proglacial 
features anywhere in Iceland, and has 
been studied extensively by 
geomorphologists (e.g. Price, 1969; 
1973, 1983; Evans & Twigg, 2000, 2002).  

The features in this area include 
extensive terminal moraines, more recent 
recessional moraines, meltwater 
channels, outwash fans, eskers, kames, 
kettle holes, proglacial lakes and ice-
moulded rock outcrops such as those 
now emerging from beneath the ice 
behind the smaller glacial lake of 
Breiðárlón (34). 

All of these features have been formed 
during or since the Little Ice Age advance 
which, in Iceland, occurred between the 
early 17th and late 19th Centuries. The 
oldest depositional features – the 
outermost moraines – generally date 
from the 1890s.  Before the Little Ice Age, 
and following the decline of the ice caps 
of the last main glacial period which

Breiðamerkursandur is also of 
major importance for breeding 
birds.  It is one of the largest 
breeding grounds in the world for 
the Great Skua, although numbers 
here (and in other parts of Öræfi) 
seem to have declined noticeably 
since the 1980s, before the influx 
of tourism and before the spread of 
introduced predators such as mink.  
The area is also important for 
Arctic Terns, pictured here, which 
put on spectacular diving displays 
as they feed in the rich waters of 
the Jökulsá. 

ended some 10,000 years ago, Breiðamerkurjökull was much smaller than it is today.  During the 
relatively warm ‘Saga’ period following the settlement of Iceland, two farms, Breiða and Fjall, are 
known to have existed on the Breiðamerkursandur (Ives, 1991, 2007).  The farm at Breiða was 
established in 1020 AD and there was a church there for many centuries thereafter (Escritt, 
1990).  This was abandoned in 1698 and both farms had been overrun by the advancing glacier 
by 1720.  The position of Breiða has since emerged from underneath the retreating ice front, and
is considered to be beneath the present day glacial lake of Breiðárlón (Ives, 2007).

Esker in front of Breiðamerkurjökull in 1989

Kettle holes forming within supraglacial outwash sediments at Breiðárlón in 1984

Icebergs on Jökulsárlón, with  Breiðamerkurjökull behind
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Day 6: Eldgjá - Landmannalaugar
After the reunion dinner at Hotel Skaftafell, adjacent to our original expedition campsite at 
Freysnes, the following morning we retraced our route back to Kirkjubærklaustur and then 
headed northwards into the interior.  Firstly to Eldgjá (38), the ‘Fire Fissure’.  

Running parallel to and to the north 
of the Laki Fissure (Day 3), Eldgjá is 
a similar but larger system of 
explosion fissures extending, 
discontinuously, over 75km, from 
the Katla volcano in the south west 
towards Vatnajökull in the north 
east.  The system takes its name 
from the most impressive (and most 
accessible) central section: a 150m 
deep chasm, some 600m wide and 
8.2km in length.  The impressive 
waterfall of Öfærufoss (pictured 
above right) cascades into the 
fissure some 2km north east of the 
car park.  The fissure erupted over a 
period of up to 6 years (934 to 940), 
soon after the settlement of Iceland. 
The event has been dated from 
tephrochronology and from an acid 
peak in the Greenland ice core. 

Other, physical evidence relating to the 
extent and thickness of the associated lava 
flows indicates that this eruption was the 
largest on earth in historical time. 
Thordarson & Hoskuldsson (2002) suggest 
that 18.1km3 of lava was extruded over an 
area of 781km2 and over a maximum 
distance of up to 70km.  This compares 
with an estimated volume of 14.7km3 for 
the Laki eruption of 1783.  
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kmIn addition, they suggest that 
1.4km3 of tephra was ejected 
(more than three times greater 
than Laki but much less than the 
10km3 estimated for the far more 
explosive eruption of Öræfajökull 
in 1362).  An estimated 219 
million tonnes of sulphur dioxide 
was also pumped into the 
atmosphere – more than double 
the figure for Laki – making this 
the greatest source of volcanic 
pollution in recent history.
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From Eldgjá, our route continued north across rough terrain and numerous unbridged river 
crossings to Landmannalaugar (39).  The scenery here is very different to that found in most of 
Iceland, with rhyolite, obsidian and brightly coloured thermal alteration products contrasting 
markedly with the monotonous, flat lying, grey, basaltic lavas that cover 80% of the country. 
Landmannalaugar is located at the northern edge of the Torfajökull central volcano – the largest 
acidic volcanic centre and geothermal area in Iceland, with an 18km wide caldera. 

Torfajökull has erupted twice in historical times, most recently in 1477 to produce the Laugahraun 
lava flow (see above), and previously in the year 900.  It has erupted 8 more times in the past 
10,000 years (the Postglacial period).  This average eruption frequency of once every 1,000 years 
(which is more typical of a basaltic volcano) makes it the most active rhyolite volcano in the world.  
The Postglacial activity has been in linear fissures oriented NE-SW, and falls into two groups, a NE 
group and a SW group.  The NE group contains basalt inclusions and hybrids of basalt with a 
chemistry related to the rift zone.  The SW group contains basalt inclusions that are mildly alkaline 
belonging to Torfajökull. This suggests that the rift is propagating to the SW and penetrating the 
NE margin of Torfajökull (Gudmundsson, 1995).  Further evidence is that, through time, the style of 
eruption has changed from large, occasional eruptions to smaller and more frequent eruptions.  
Basalt magma appears to be moving laterally in dykes, from its source region in the rift, towards 
the SW, where it is mixing with Torfajökull magma and triggering eruptions.  The rift appears to be 
propagating to the SW at a rate of up to 5cm per year (McGarvie, 2000).

The Barmur rhyolite ridge, forming the north-eastern part of rim of the Torfajökull Caldera, seen from Landmannalaugar.

Hot pools within the stream issuing from the 1477 Laugahraun rhyolite/obsidian lava flow.  The front edge of the lava is seen at the top left.
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Day 7: Hrauneyjar - Mývatn
Following an overnight stay at the Hrauneyjar Highland Centre motel, located close to the 
Hrauneyjafoss hydro-electric power station, our journey continued across the remote centre of 
Iceland, to Mývatn in the north.  The route is described below in two parts.

Part 1: The Interior Highlands and Sprengisandur
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Immediately to the east of Hrauneyjar are a number of large man-made lakes associated with 
hydro-electric power stations.  By far the largest of these lakes is Þórisvatn (40).  

To the north of the route were occasional glimpses, below the clouds, of the southern and eastern 
outlet glaciers of Hofsjökull (41).  This icecap, rising to 1,800m in height, conceals a sub-glacial 
volcano of the same name.  The central caldera, roughly 7 x 11km in size, lies beneath the 
western part of the icecap, and a small Holocene shield volcano is located at the SW margin.  
Flank fissures to the north and east have produced basaltic lava flows during the Holocene 
(Postglacial) period. 
The artificial lakes and icecaps seem incongruous with the surrounding barren landscape of the 
interior desert (42), which is largely devoid of vegetation, except in the vicinity of natural springs, 
streams and rivers, such as at Nýidalur (43) (also known as Jökuldalur), where swathes of purple 
flowers (Arctic River Beauty) adorn the floodplain.

From Nýidalur and beyond there are views to the south of the Tungnafellsjökull icecap (44) 
which conceals another central volcano.  No eruptions have occurred here during historical time 
but, in 1996, a number of earthquakes and widened fractures were observed to the north of 
Tungnafellsjökull, close to the Sprengisandur road.  These are thought to have been associated 
with dyke intrusion linked to the deflation of the Bárðabunga system, following the eruption of 
Grímsvötn (see Day 4).

© Bob & Margaret

Þórisvatn 

Tungnafellsjökull 

Nýidalur
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To the north of Nýidalur are the barren plains of the Sprengisandur, from which the whole of this 
route has been named.  ‘Sandur’ is the Icelandic name given to large spreads of sand, gravel and 
boulders, such as the outwash plains seen along the south coast. In this case they are made up 
of interglacial and supraglacial lava fields and intercalated sediments of Upper Pleistocene age 
(younger than 0.8 million years), passing northwards into similar but older (Lower Pleistocene 
and Upper Pliocene) deposits.  Locally these are covered with glacial and glacio-fluvial 
sediments, in which periglacial patterned ground features can often be seen. The landscape is 
also relieved, in places, by incised valleys and braided rivers, such as Kiðagilsdrög (45), 
pictured below.

The name ‘Sprengisandur’ is derived from the Icelandic verb ‘sprengja’, meaning ‘to exhaust’ and 
was coined in earlier times, when the few people who dared to use this route rode as fast as 
possible, in fear of ghosts, giants, elves and outlaws, and, in doing so, sometimes exhausted 
their horses. From the Sprengisandur there are distant views southward to the northern edge of 
the Vatnajökull icecap (46).

Vatnajökull 

Kiðagilsdrög 

Patterned ground above Kiðagilsdrög
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Day 7, Part 2: Sprengisandur to Mývatn
The second part of our route on Day 7 involved descending from the central highlands along 
Bárðardalur - the valley of the Skjálfandafljót river, before heading eastwards to Lake Mývatn. 
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From the head of the valley 
there are distant views to the 
east of three major volcanoes: 

Trölladyngja (47) the largest 
of Iceland’s classic, low-
angled, Postglacial ‘shield’
volcanoes (pictured below); 

Askja (48) - which means 
‘caldera’ in Icelandic - formed    
at the end of the last Ice Age 
within the older (sub-glacial) 
Dyngjufjöll mountains; and 

Herðubreið (49), a sub-glacial 
table mountain, and the 
undisputed ‘Queen’ of 
Icelandic volcanoes (pictured 
on next page).  The steep 
sides, mantled by Postglacial 
screes, are made up of sub-
glacial hyaloclastites and 
pillow lavas.  These are 
capped by a sub-aerial basalt 
shield volcano, giving it a 
‘circus tent top’ which rises to 
1,682m.  

Trölladyngja 
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Iceland’s biggest connected Postglacial lava field - the Ódáðahraun - comprises flows from 
Trölladyngja, Askja and other volcanic centres and extends from the northern edge of Vatnajökull 
to the north coast of Iceland, covering an area of about 4,500km2. The area is also known as the 
‘desert of the delinquents’ from the outlaws which fled here during the Middle Ages.  Some of the 
lava flows were channeled down Bárðardalur and are seen in cross section as spectacular 
columnar-jointed basalts at Aldeyjarfoss (50).

Herðubreið 

Aldeyjarfoss
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Around 7,000 years ago, one of the Ódáðahraun lava flows (Bárðardalshraun), extended some 
100km down Bárðardalur from Trölladyngja, and is now exposed in another of Iceland’s most 
beautiful waterfalls - Goðafoss (51).  Meaning literally the ‘Falls of God’, the name derives from 
the fact that, after ruling at Þingvellir in the year 1000 that Iceland should adopt Christianity, 
Þorgeir the Law Speaker pitched his carved effigies of pagan gods into the tumbling waters and 
took the faith himself. 
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Days 7 & 8: Mývatn area
The lake of Mývatn (52) (literally ‘midge 
lake’) is the fourth largest in Iceland.  It was 
originally formed about 3,800 years ago 
when one of the Ódáðahraun lava flows 
from the southeast (the Older Laxárdalur 
lava) dammed the outlet of the Mývatn 
depression.  The more recent Younger 
Laxárdalur lava flow, dating from about 
2,300 years ago, further modified the 
landscape and is mainly responsible for the 
present day topography of the lake.  
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