Iceland 2010
A retrospective guide to the locations and features visited on the
31st Anniversary Liverpool ‘ICEX’ Tour

Foreword
July 2009 … The 30th Anniversary of the first Liverpool Iceland Research Expedition (ICEX). Plans were
afoot to organise a reunion visit to this remarkable country. Unfortunately, 2009 also turned out to be the
year of the Icelandic banking crisis – local inflation went off the scale and it became impossible to make
firm bookings at fixed prices for anything.
Plans were changed to hold a 31st Anniversary reunion instead, in 2010. By then the financial situation
had stabilised, so what could possibly go wrong? … Well, the eruption of Eyjafjallajökull in March/April
2010 came very close, with flights across northern Europe being cancelled for days on end by the
menacing ash cloud. But in the end the skies cleared. Speculation continued as to whether
Eyjafjallajökull would be followed by a long-overdue eruption of the much larger neighbouring volcano
Katla … but to a bunch of geologists that just added to the interest!
And so it was that, on 23rd July 2010, several members of the early research expeditions and many other
members of the Liverpool Geological Society, plus family and friends, finally arrived in Iceland for the
long-awaited celebratory tour. This document is an attempt to record the event, as a ‘retrospective guide’
to the various geological and geomorphological locations which were visited – including many of the most
fascinating and impressive natural features in the country. We hope it will also serve as a guide for
others wishing to organise similar tours.
Back in 1979, the first research expedition from Liverpool was organised and run by what was then the
Geography and Geology departments of the City of Liverpool College of Higher Education, later to
become C.F. Mott College and eventually the Earth Sciences department at Liverpool John Moores
University. The main focus of the first expedition – and all subsequent ones – was the area centred on
the glacier snouts of Svínafellsjökull and Skaftafellsjökull, close to the Skaftafell National Park Centre in
southern Iceland. A second, month-long expedition was run in 1982, and thereafter typically at two-yearly
intervals until 2000. During the mid 1980s, two of the expedition leaders migrated to the University of
Liverpool and encouraged other staff and students from there to join in.
Most of the research over the years has focused on student dissertations, covering an immense variety of
subjects from glacier dynamics and the development of glacial and glacio-fluvial landforms, to studies of
sediment transport, vegetation succession, lichenometry, limnology, microclimatology and visitor
pressures within the National Park. Staff research was also carried out, however, with papers being
published in international scientific journals. An important, if unwritten, secondary objective has always
been to provide opportunities for amateur geologists to visit Iceland and to get involved in our work. To
this end, members of the Liverpool Geological Society have been participants from the very start and the
Society has regularly contributed to our fund-raising efforts. We have also welcomed students and
academics from other UK institutions, including the Open University, all of whom have contributed to the
expeditions and benefited from the experience of doing so, on one or more occasion(s).
Referring to these trips to a modern, developed country as ‘expeditions’ may seem inappropriate in the
21st Century. This was also true 31 years ago but, back then, things were very different. With the
exception of about 30km around Reykjavík, all of Iceland’s roads at that time were gravel tracks, including
the main ring road which passed within 50m of our campsite … and even that had been completed only
five years earlier (in 1974), when the mighty Skeiðarársandur outwash plains were finally bridged to
celebrate 1,100 years since the original settlement of the country.
Our first expedition (and many subsequent ones) involved camping on land at Freysnes, directly in front
of the Svínafellsjökull moraines. This was arranged for us by Palina Þorsteinsdóttir and her husband
Olafur Sigurdsson, from the nearby farm of Svínafell. The land on which we camped was actually owned
by the legendary Ragnar Stefánsson, farmer at neighbouring Skaftafell, of whom so much has been
written by Prof. Jack Ives (1991, 2007). Adjacent to our old campsite is now a large hotel and new
farmhouse, owned by Ragnar’s daughter, Anna-Mariá Ragnarsdóttir. So it was fitting that Anna-Mariá’s
hotel was the venue for our eventual reunion dinner, and the opportunity for us to say a formal ‘thank
you’ for the unstinting kindness that these two families have shown to us over the last 31 years.
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Svínafellsjökull, July 2010
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Day 1: Liverpool to Reykjavík
The Leaving of Liverpool,
23rd July 2010. … Or so it
was for many of those on
the 31st Anniversary tour,
…. but not all of them.
Some travelled from
Heathrow and were
rewarded with fantastic
views over Liverpool, the
Wirral, the Mersey and
Dee estuaries and the
coast of north Wales as
they flew north to
Keflavík in Iceland.
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Keflavík, Iceland’s main international
airport, is located on the Reykjanes
peninsula to the west of Reykjavík.
The Blue Lagoon (1) is just a short
detour from the main road into
Reykjavík. High temperature
geothermal brine is passed through
heat exchangers at the Svartsengi
power station to produce electricity
and warm water for domestic heating.
The residual warm water is
discharged into the Blue Lagoon
which has an international reputation
for its curative properties, associated
with its unique blend of algae, silica
and other minerals.
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Reykjavík (2), meaning ‘smoky bay’ after the
geothermal activity noticed by early settlers, is the
most northerly capital city in the world. It has
grown substantially since the first Liverpool Iceland
expedition in 1979, with many new high rise
developments around the city centre and with
suburbs spreading ever outwards.
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Some parts of the city still retain much of their older charm, however, with most of the old, brightly
painted wooden houses still in evidence, along with the iconic architecture of buildings such as
the Hallgrímskirkja (the largest church in Iceland), overlooking the city centre. The concrete
columns flanking the tower of Hallgrímskirkja reflect the natural columnar basalt formations seen
in many parts of Iceland.

© John Iley
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Day 2: Reykjavík to Kirkjubærklaustur
The first leg of the journey is divided into three sections, beginning with some of Iceland’s classic
‘geotourism’ sites and continuing past three of its most famous volcanoes (Hekla, Eyjafjallajökull
and Katla), before reaching Hotel Efravík, just south of Kirkjubærklaustur.

Part 1: The Golden Circle: Þingvellir, Geysir, Gullfoss
The first part of the route takes in three of Iceland’s most visited tourist locations together with
distant views of a classic ‘shield’ volcano. Together, these provide examples of four geological
phenomena for which the country is so well known: tectonic divergence along the Mid-Atlantic
Ridge, basalt lava flows, geothermal activity and spectacular waterfalls.
Þingvellir (3), meaning ‘parliament plains’ is where the Icelandic Parliament (Alþingi) was
originally established in the year 930, and met every summer for centuries. Christianity was
adopted by Icelanders here in the year 1000 and most other famous and crucial events and
declarations in the history of Iceland have taken place at this location. Þingvellir is located at the
western margin of a 4km wide rift valley,
formed by the separation of the American
4
and Eurasian tectonic plates along the
mid-Atlantic Ridge.
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The deep, linear fissures at Þingvellir
(left) are fractures along the western
edge of the rift. The lower ground
within the rift valley to the east
contains Þingvallavatn – the largest
natural lake in Iceland. Across the lake
can be seen the parallel fissures on
the far side of the rift. In between are
the extensive basalt lava flows from
Skjalbreiður (4), (meaning ‘broad
shield’) some 25km to the north east.

© Alan Thompson
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Skjaldbreiður and many of the other shield volcanoes in Iceland date from the few thousand years
immediately after the rapid retreat of the ice at the end of the last glaciation, some 10,000 years
ago. They typically have only one vent and very low angle slopes. It has been suggested that this
type of volcanic activity has been induced by the reduction in confining pressure due to the
offloading of the ice. Partial melts are derived from the upper mantle and the large amounts of
olivine suggest that the melt rises into a magma chamber, where it pauses for a relatively short
time (so not fractionating out the olivine) before eruption as a low viscosity lava. The lavas at
Þingvellir date from about 9,000 years ago. They are olivine basalts and display classic ‘ropey
lava’ surfaces.
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Geysir (5) is a classic area of high temperature
geothermal activity including hot springs,
fumaroles, boiling mud pools and water spouts
(periodic eruptions of super-heated
groundwater).
One of these, Strokkur (pictured here), erupts
regularly, at intervals of 7 to 10 minutes, to
heights of 25 to 35m.
Geysir itself is much larger - one of the largest
in the world - and its name (usually
approximated to ‘geyser’) has become the
generic term for all such phenomena,
worldwide.
Geysir (meaning ‘gusher’) was first active in the
thirteenth century with majestic eruptions of up
to 80m in height, usually following periods of
earthquake activity. In recent times its
eruptions have become increasingly rare
although they can be induced for ceremonial
occasions using soap powder. In the period
following the year 2000 earthquakes, Geysir
erupted several times a day.
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Gullfoss (6), the ‘Golden
Waterfall’ is famous for its
breathtaking beauty. This mighty
two-tiered cataract on the glacial
River Hvítá thunders into a faultcontrolled gorge over 2.5km long
and up to 70m deep.
The gorge was cut in Postglacial
times (i.e. within the last 10,000
years) through two thick
sequences of sedimentary rocks
each capped by relatively thin
basalt lava flows. It is the basalt
layers, being more resistant to
erosion than the sediments,
which form the two steps of the
waterfall.
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Gullfoss is commonly seen with a rainbow spanning the
river when viewed through the curtain of spray which rises
up from the gorge below.
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Day 2, Part 2: Hella to Vík
From Gullfoss we headed back to the south coast along Route 30, picking up the main Icelandic
ring road (Route 1) to the east of Selfoss. From there we travelled south-eastwards via Hella and
Hvolsvöllur to the coastal village of Vík.
En-route we visited two more of Iceland’s most spectacular waterfalls and passed by three of its
most notorious volcanoes, including the one with the ‘unpronounceable’ name (according to the
international press coverage of eruptions earlier in the year).
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The first of the volcanoes, located just to the north of the map above, and seen only in the very
far distance, is Hekla, Iceland’s most famous volcano, which has erupted more often than any
other volcano on the island since the time of settlement. Built up on a WSW-ENE trending ridge
over the last 7,000 years, Hekla represents an intermediary stage between a crater row and a
stratovolcano. Its name derives from the fact that, in medieval times, it was believed to be the
entrance to Hell – a legend that was disproved by climbers only in 1750.
The first documented eruption was in 874, but the tremendous explosive eruption of 1104 was
the largest in historical times. Very damaging eruptions also occurred in 1510, 1693 and 1766.
The last of these continued for two years with 18 separate craters being active. The last major
eruption occurred in 1947, lasting for 13 months during which the summit of the volcano grew by
14m. In that eruption the ash cloud rose almost 32km into the atmosphere and ash fell as far
away as Russia.
The most recent series of eruptions have occurred much closer together (1970, 1980, 1981, 1991
and 2000) and have involved basaltic lava flows, rather than explosions of acidic magma as had
been associated with many of the more dramatic previous eruptions. This supports the theory
that the style of eruption and composition of the magma are related to the length of the repose
periods between eruptions: the longer the repose the more explosive the eruption (Thórarinsson
& Sigvaldason,1972).
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Seljalandsfoss (7), comes into view as
the south coast road reaches the foothills
of Eyjafjöll, above which rises the now
infamous ice-capped volcano of
Eyjafjallajökull (8).
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Seljalandsfoss is formed by a stream
cascading some 60m over cliffs which
were once eroded by the sea. It is one of
many such waterfalls seen along the south
coast, all of which owe their origin to the
post-glacial isostatic rise of the land,
compared to sea level, as the former ice
sheets have waned.
Although not the highest or most powerful
of Iceland’s innumerable waterfalls, it is
one of the most beautiful and most easily
accessible. As the photographs show, you
can even walk behind it.
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Eyjafjallajökull remained stubbornly
hidden in the clouds as we passed, with
almost nothing in evidence of the April
2010 eruption and ash clouds which had
caused so much disruption to air traffic
across northern Europe. We did however
get to sample tephra from the eruption
which had been cleared from the roads
and windswept into rippled dunes.
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Skógafoss (9), is one of Iceland’s most
impressive waterfalls. Of a similar height to
Seljalandsfoss (7), and formed in the same way,
it is far more powerful.
With a width of some 25m across the top, the
waterfall provides a thundering curtain of water
and spray within a natural rock amphitheatre.
Whether viewed from the base or from the
footpath on its eastern side, it is a truly aweinspiring sight.

© Alan Thompson

Mýrdalsjökull (10), conceals the huge (10
km diameter) volcanic caldera of Katla.
Located just to the east of Eyjafjallajökull,
and believed to be linked to the same
magma chamber, Katla is vastly superior in
size and in the amount of potential
devastation and disruption that are likely to
be caused by its next eruption.
Since the 1500s Katla has erupted at the
end of the second and sixth decade of every
century with only a few years deviation from
this pattern. The volcano last erupted in
1918 and the expected 1960s eruption is
therefore now greatly overdue - although
there was a minor one in 1955.
Katla also has a habit of erupting soon after
Eyjafjallajökull has done so, which means
the next eruption could be very imminent!

© Ronald Leong
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Depending on the precise location of that
eruption, some or all of the vast outwash
plains of the Mýrdalssandur (12), as well as
Skógasandur and Sólheimasandur, could be
inundated by powerful jökulhlaup floods.

Day 2, Part 3: Vík to Kirkjubærklaustur
Vík (11) (or Vik í Mýrdal, to give it
its full name), is a small coastal
village of about 300 inhabitants.
Vik means ‘harbour’ in Icelandic
although the one here silted up
long ago, due (indirectly) to the
neighbouring volcano, Katla.
Huge amounts of sediment are
periodically delivered into the sea
in this area during the jökulhlaup
floods which accompany each
eruption of Katla. The sediment is
then washed along the shore by
coastal processes, creating
beaches of black basaltic sand
where any harbours may
previously have been.
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Immediately offshore from Vík
are the needle-like basalt sea stacks
of Reynisdrangar (above). According to
legend, the stacks were formed when
two trolls were trying to drag a threemasted ship to land. When daylight
broke, both the trolls and the
ship turned to stone.

The coast here is home to
thousands of Arctic Terns and
to puffins, which nest on the
steep cliffs.
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The route across the outwash
plain of the Mýrdalssandur
(12), is a humbling experience –
so vast is the desert-like
expanse of sand & gravel,
relieved only by the cairns which
mark the line of the old road, to
the north of the new one, and
(increasingly) by the Alaskan
Lupins which were planted to
help stabilise the sands by the
side of the road (to reduce
blowing dust).
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The lupins have been very effective in this but, as seen so dramatically at Svínafell (28), further
east, in some areas their introduction has been devastating to the native flora.
Travelling eastwards across the sandur, towards and beyond the district of Álftaver, jökulhlaup
sediments give way to the degraded remains of the extensive lava flows from the Eldgjá (38)
fissure eruptions of 934 to 940. Partly buried by the flood deposits, these first appear as low
mounds of jagged rocks protruding through the black sands.
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