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Content and figures from:
“Iceland”
Thor Thordarson & Armann Hoskuldsson,
Dunedin Acedemic Press

from the introduction:

“Iceland is an exceptional natural laboratory where all of the principal geological processes
can be g,I?served...Nowhere on Earth is the architecture of the spreading sea floor better
expose

“Iceland is the youngest Eart of a much larger volcanic province that extends from Scotland
to Greenland and... it is the only place on Earth where the processes involved in the
construction of this type of volcanic province can be directly observed.”

“It provides a window into continent formation as it was early in Earth’s history
because such continents are likely to have been produced by volcanism of a similar
nature to that found in Iceland”
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11. Tungnafeiisjokull
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Hekla
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Bl o884 m.y. 7.7-6.4 m.y. B 52-3.3my. Bl 2407 my.

8.0-7.7 m.y. Bl c452my. B 3324my. Bl <07my

Snaefellsnes syncline Borgarfjorour antcline  West Volcanic Zone
(extinct rift) (active rift)

unconformity

rising magma
| Distance from spreading axis (km)
active rift
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Wil | 6.5 myr lava flow with pillows at the base
fossilferous redeposited tuff
fossilferous siltstone and sandstone

12-13 myr old lava dipping soutwest - f partial Iti
d T | _region of partial melting
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Weichselian maximum

Glacier || Ice-freeland R Reykjavik
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The Fire
Districts

The area between
Etjafjallajokull and
Vatnajokull is the
most active
volcanic region in
Iceland and has
been the sites of
well over 100
eruptions in the
last 1000 years




Types of Eruptions

Effusive eruptions(top picture) occurs when magma pours
onto the surface as lava flows

Such flows can be of very fluid mafic(low silicon, high iron
manganese) basalt lavas which form thin sheets that cover
large areas up to 100km in length

The other extreme are thick short lava flows typically
felsic( high silicon, low iron)rhyolite lavas that are 40-800m
thick and are only 0.5-3km in length

Explosive eruptions occur when violent boiling due to the
expansion of dissolved gases causes explosive
fragmentation and these are called magmatic

The most violent occur with felsic magmas because they
have the highest viscosity and the highest gas content
Pyroclastic flows during explosive eruptions can produce
gas and small rock clouds(tephra) that are 1000 C and can
move up to 700km/hr



Thordarson and Hoskuldsson, 2008

Mafic 146 2229 91
Intermediate 7 141 6
Silicic 8 63 3

Mafic 369 367
Intermediate 23 25
Silicic 1.2 b4
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Eyjafjallajokull Eruption
April-May 2010

* The Eyjafjallajokull is 1666m high and is called
a shield volcano because of its gentle slopes

* It has a small caldera and an icecap that
reaches down to 1000m above sea level and
has been active for 800,000 years

* On April 14 a steam rich plume emerged but
changed its character at 7 PM when its color
became almost black spewing tephra of ash,
lapilli(stones 2-64mm) and bombs (>65mm)up
to altitudes of 8km

* The eruptions occurred in three phases
continuing until May22

* Strong southwest winds caused the ash-rich
plumes to reach the continent causing

Eyjatialajoku widespread airspace closures for 10 days with
ETERN v g e two other partial closures another 10 days

Fimmvy "Jﬂa’c, ‘lanx vents and lava

téphra fall

‘\ .’ .




The Gigjokull lagoon had
clear water before the
eruption but after the
second day it was
completely filled in with
debris

The eruption produced 300
million m3 of tephra of
which half was fine ash <
63 micrometers

There was also 23 million
m?3 of lava for a total of 330
million m3

This is enough to cover
central London with 20cm
of ash



14, april 2010 | jicn! e st saree
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GrimsvOln caldera

‘ Laki lava flow
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% Eruvptions at Grimsyoln
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8 The Laki Eruptions 1783-1784

Eruptions began June 1783 and lasted until
Feb 1784

Ten eruption episodes which started with day
long explosive events with 6000m?¥sec of ash
and gas(tephra) followed by longer lava flows
at rates up to 3000m?3/sec

The Laki eruption occurred on a 27 km fissure
delineated by more than 140 vents and craters
The explosive tephra covered 8000km? and
also produced 120 million tons of SO?
Eruptions began June 1783 and lasted until
Feb 1784

The column height reached 15 km and
produced a total of 15 km 3 of tephra and lava



The Haze Famine
* The SO? produced 200 million tons of Sulphuric

st acid causing a “Haze Famine” that killed 20% of the
Iceland population and 50% of the livestock

* The damage was not confined to Iceland but the
westerly winds carried the infamous acidic dry fog
that hung over the Northern Hemisphere for 5
months.

* |t caused considerable damage to vegetation and
crops all over Europe and the following winter was
one of the most severe on record in Europe and
North America

* The average world wide temperature decreased by
1.3C

* The famine that ensued is thought to have been a
trigger that caused the French revolution
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Fimmtudagur 3. oktéber
Thursday 3. October

SUDUR

Oflugt gos undir joklinum
Powerful eruption under the glacier

Jokulhlaups

J NORDUR ° i
SOUTH Daeld myndast vegna hila braedsluvatns .“{~.i/,;/ NORTH These JOkUIhIaupS are ad
Depressions form from the heat of the meltwater ’T.”, massive amOuntS Of Water
> . .
Braelsluvatn rennur til Grimsvatna \3“’,{ and |Ce that fIOOd the rlver
Meltwater flows to Grimsvotn N ,
-4 Jokulis system
: Z Vatn / Waler Glacier ice
14 - 8 & They occur here when the
SEh L B ads 3 subglacial lake, Grimsvotn,
. L R Entotive™ | 500t | overflows with water from
Hryggur fré 1m§mob9m) , [ | e ‘ Berggrunnur - :
~ Ridge from 1938 (Palagonite) . _ : 5 | e | S Bedrock melted ice from the
0 2 4 6 8 10 12 14 16 18 20 22 km Grimsvotn volcano

As large as these are, producing water flow of 5000-
10,000m3¥/sec, in 1996 this occurred with the addition of a
volcanic eruption

The result was a flow of 50,000m3/sec and included blocks of

ice from the glacier that were 2000m?
As a result 6.4km of the road were destroyed and 5.3km
severely damaged
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pyroclastic surge

2004 & 2011 Grimsvotn Eruptions

Grimsvotn is the most active
volcano in Iceland with more than
70 eruptions in the last 1000 years
In 2004 within 45 hours it produced
a 10 km plume and deposited 11m
of tephra on the ice surface 3 km

from the source
In 2011 it erupted again and

produced 0.7 km? in one week

This is twice what the
Eyjafjallajokull produced in 63 days
Within one hour a 20km high plume
developed covering a 60km wide
area

High volcanic activity lasts here for
60-80 years followed by equally
long inactive periods



Oraefajokull & Hvannadalshnjukura(2119m)

 The Oraefajokull glacier steeply rises from the Skeidararsandur plain to the summit
plateau at a height of 1850m

It has an ice filled caldera with an area of 14km? and above is Iceland’s highest peak,
Hvannadalshnjukura, at 2119m

e Below is the Skaftafell National Park
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il The East Coast

The scenery
changes
dramatically past
Breidamerkurjokull
The rock changes
from 0.7-3.1

million years
old(Quarternary)
to 3-12 million
years old(Tertiary)
Also there are no
longer any active
volcanos

VATNAJOKULL
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Sneefellsjokull

//

suv./

Reykjanes .
xfjallajo ||

Vestmannaeyjar g

Holocene sediments
Upper Pleistocene bedrock, younger than 0.7 ma
Plio-Pleistocene, 0.7 - 3.1 ma

Tertiary bedrock, older than 3.1 ma

Active or dormant central volcanoes and associated fissure swarm
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The North East

VATNAJIOKULL
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Getting back to the
central North coast
brings a new round
of big changes

First there is the, a
30km long canyon
carved out by

jokulhlaups(floods)
from under the

Vatnajokull

Further west there is
the northern end of
the mid atlantic rift
and associated
volcanic activity
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100 km

- Tertiary Basalt Formation (16-3.3 my)
Plio-Pleistocene Formation (3.3-0.7 my)
; i Upper Pleistocene Formation (<0.7 my)

Holocene sandur plains (<11.7 ky)

Plate boundary
, (active rifts/volcanic zones)

’ Plate boundary
@

(fracture zones)

r./ Intraplate volcanic bells

././g anticline axis
/,- syncline axis

The Northern
Volcanic Zone

This an area of very
active volcanic
activity that is
occurring over the
mid atlantic rift



Myvatn Area a
Paradise of Vulcanology

4gh (AR » The area takes its name after Lake Myvatn, the
g | i {7 !

7

s o G W ASSE  third largest lake in Iceland at 38km 2
e L PP Al |t is 227m above sea level and has a maximum
RN depth of only 4m
SR - It sits on the edge of the Krafla volcanic system
i  which is very active and is a center of thermal
energy recovery
* The Krafla fissure swarm is 10km wide and 100km
long and has been active for 200,000 years
* The present landscape was formed 2800 years ago
with the birth of the Hverfjall volcano and a series
of fissure eruptions
* At that time the Myvatn lake was shaped as it is
now and a series of rootless cones that are along
the shores and form islets in the lake were created

BarfeliShraun




Overlook of Lake Myvatn from the North. Shown in the background is the conical Hverfjall
crater and the Ludent crater. The lava in the foreground is <0.8Ma (Upper Pleistocene).


















(@) rootless eruption surface crest of
A g S \Subsurface lava pathway Rootless cone groups

o/

occur when lava has

IOONESS CORS N covered the basin and
< thickened
Nowi At this stage the lava is
Q inflating transported across the
— pahoehoe lava basin in narrow lava
BEDROCK R RS tubes under insulating
(b) crust
rootless Cracks in the tube floors
cone group form entries for the hot

lava into lake sediments
initiating a series of
rootless eruptions

lava pathway




?/ lava from the Myvatn Fires

volcanic fissure

isopach,
thickness of tephra in cm

20

'Hverfjall volcano
deposits and Lake
Myvatn Fires
eruptions 1724-29
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‘ | September 1984
new lava 9

and fissures

earlier lava
and fissures

Hratafjoll
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Leirhnjukur

Krafla
caldera

— . —

Krafla fires, 1975-1984 lava and fissures and current
thermal processing plant









Nine meter(9m)
widening of the mid
Atlantic rift that
occurred during the
Krafla fires in 1975-
84

A total of 21 rifting
events occurred in
the period

A similar widening
occurred during the
Myvatn fires in 1724-
PAS

The Hverfjall crater is
just to the south



Mid Atlantic ridge
widening looking
North to a rootless
crater

The average
widening is
2cm/year but it
tends to be episodic
during major
volcanic events
Thus rifting in two 7
year periods made
up for the lack of
rifting in the
previous 1000 years
The Grjotagja(Groto)
N EGEE RIS
crack



* Godafoss at sunset, waterfall of the gods, is 12m high and 30m wide
* Aleaderin Iceland at year 1000 made a decision to convert to Christianity and after the
decision. he threw his statues of the Norse gods into the waterfall, hence Godafoss.
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| Tertiary Basalt Formation
Plio-Pleistocene Formation
Upper Pleistocene Formation
Holocene lava formations

. Holocene sandur deposits

Rhyolite . Gabbro or granophyre

ol
VA lake
prnncipal road

/__1/,‘ iocaliies

There are three volcanic
systems on the peninsula
with the most recent,
Snaefellsjokull, located on
the western edge

It had a total of 25 effusive
basaltic eruptions and 3

explosive Plinian(named after
Mount Vesuvius’s eruption in
79 AD) in the Holocene
(<10,000 years ago)

It is still considered active but
there have been no eruptions
in the last 1000 years
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Jardlagasnid Kirkjufells

-
Profile of strata of Mt Kirkiufell
Querschnitt der Gesteinsschichten von Kirkjufel
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Cave Vatnshellir, Snaefellsnes













Snaefellsnes, along trail on south coast



















'tinerary for Proposed 2017
Geologists of Jackson Hole Trip
to Iceland

September 18-October 8, 2017
(new moon Sept, 19, Sunset 6:13PM)
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