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Appr. 75% basalt - 17% Rhyolite, dasit and andesite

Table 5
Volume of erupted magma acconding to rock type and voleanic regions
Rock type Lava Tephea Tephea (DRE} Totul Totul (DRE) % DRE
Busall S 44 19 9 9 79
Andesite 1.5 4.5 2 It 135 It
Rhyolite and dicite 0.5 1) 35 IS 4 5
Sum ~hi2 =} ~15 ~87
Volcanic zones
n I 0s 1.5 1.3 13
i 3 ! 4 2 25
East Volcanic Zone S0 49 21 949 71 82
Orefajiskull and Snaefellsnes Voleanic Bells 02 6.5 2 6.7 22 25
Sum ~62 ==t} ~25 ~122 ~87
Four most productive veleanic systems
Katla 18 15 617 3 35 36
Grimsviiin 15 140 &b 29 21 30
Hekla I 6 2 17 13 19
Bindarbunga-Veidivitm 5 13 5 1% 10 15
Sum 49 48 19-20 97 o

Newe: volun
and outside
text for further details).
# Includes jokulhlaup-trmsponed deposits.
b Includes subglacial deposits

misviln caldern (=004 and (.3 k;
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ates for the Grimsviitn Voleanic System are based on the assumption that average DRE volume ¢
- respectively; Gudmunsdsson (2005 is representative for U

20th century criptions within

v in historical time (see

Single vent phreatomagmatic

Classinication of basaltic volcanoes in Leeland

Eruption characteri

Environment plion type

Circular (central vent or
short fissure)

Examples

Elfusive=less explosive
Subaerial magmatic (lood lava)
: i Lifusive
Effusive—explosive
Explosive

shield
Spatter ring (eldborg)

Scoria cone

Skjaldbreidur,
Kaolldtadyngja
Lldborg at Myrar.
Birfell in Heidmdrk
Eldfell, Gribrok

y i ; Explosive Tephra (tull) cone, Hrossaborg, Hverfjall
Subaerial phreatomagmatic : :
tephra (il ring
Maar Graenavaln, Vit
LifTusive Fillow lava cone yi

Subglacial and submarine Effusive—explosive

Lffusive-explosive-elfusive

Maberg cone scamount

Table mountain

Keilir Jolnir

Herdubreid

Maodified from Thorarineson (TUR1TY " oo examnles are known
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Classification of basaltic volcanoes in leeland

Fissure vent phreatomagmatic eruptions

Eruption characteristics

Environment

Subaerial magmatic

Subaerial phreatomagmatic

Subglacial and submarine

HASKOLI [SLANDS

Eruption type

Liftusive-less explosive
(flood lava)
Effusive

Effusive—explosive
Explosive

Explosive

Effusive
Effusive—explosive

Litusive-explosive-effusive

Linear (long fissure)

Examples

Mixed cone row
Spatter cone row

Scoria cone row
Volcanigenic chasms

Tephra (tuff) cone
row, tephra (tuff) ring
row

Maar crater row

Pillow lava ridge
Moberg ridge or
submarine ridge
Table mountain
(ridge-like)

Laki. Eldgjd

Trollagigar,
Threngslaborgir
Vikraborgir,
Valagja

Vatnadldur, Veidivotn®

2

Kverkfjallarani
Sveilluhals,
Eldeyjarbodi
Bldfjall

Production in historic time

Volume of erupted magma according to rock type and volcanic regions
Rock type Lava
Basalt 50
Andesite 13
Rhyolite and dacite 0.5
Sum ~02
Volcanic zones
Reykjanes Volcanic Zone and West Volcanic Zone 11
North Volcanic Zone 1
East Volcanic Zone 50
Orzfajokull and Snaefellsnes Volcanic Belis 02
Sum ~02
Four most productive volcanic systems
Katla 18
Grimsvotn 15
Hekla 11
Birdarbunga—Veidivitn 5
WA Sum 49

Tephra I ;RE)
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# of eruptions in Iceland for past 10 ka

a) Number of eruptions Effusive Explosive
Effusive eruptions 1

Postglacial  histonie
Mafic 457 41
Intermediate 29 11
Silicic 15 4
Sum 501 36
Reykjanes Volcanic Belt 111 13
Western Volcanmic Zone 39 1
Northermn Voleanic Zone 129 13
Eastern Voleanic Zone 163 e
Mid-Ieeland Belt 9 0
Orzefajokull Voleame Belt 4 1
Sneefellsnes Voleanic Belt 46 1
Sum 501 56
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Hydrovolcanic Eruptions

Strombolian ! Surtseyan Submarine
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Sub-glacﬁi eruptions

RSITq,
Volcanology: JAR610G Armann Héskuldsson: Flow-Surge £ 3
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Non explosive hydrovolcanics
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. i .
Reykjanesridge . po,
3000 m

Lavas,
pillows

Explosives
deposits

M
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Sub glacial volcanoes




HASKOLI ISLANDS

\Volcanic landforms resulting from subglacial
eruptions
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Explosive hydrovolcanics
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Breaking the surface
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EXPLOSIVENESS e
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Walker diagram
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Heimaey 1973
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Heimaey 1973 two weeks later
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Surtsey IH963-67
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Joélnir, Surtsey, Syrtlingur and Surtla
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Plinian phreatomagmatic —

! Hekla 4, um 3800 yr BP
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Askja volcano

HASKOLI [SLANDS

1922
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Dispersal of the airfall deposits from the Askja 1875
eruption
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The Orafajokull volc "o, the giant in the oc~ 5

1362 and 1727
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Oreefajokull 1362
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Fig. 15 Labirad in fhe 10k somtury, Topapraphy ssserding 1o the 1504 map. Toofres asess whors 186 m are shaded
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Fissure eruptions

il
Magmatic - Phreatomagmatic
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Hverfjall
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High groundwater level — The case of Veidivotn eruption 1477
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Forming widespread tephra covers

Veidivotn 1477
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Rootless cones

a) Bl rootess cone ighia

v
Iacustrine mud
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C1 explosion crater 1 efc.
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Fimmvor ll"JhélIs 21/3
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Basaltic eruption with minor ash production, limited water
interaction
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Rootless explosion
Fimmvdorduhals
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Eyjafjallajpkull- 2010
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Eyiafiallajokull 2010
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Tephra cover Eyjafjallajokli 2010
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1l
» Alternation of
highly
fragmented
particles zones
and vesicular
scoria zones,
indication of
variations in
water magma
ratios.
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Tephra cover Grimsvotnum 2011
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Myrdalsj'olLull-Katla '

63°45'N

63°30'N

akére 20°W 19°30W 19°W 18°30W

[ ——

Fig. 5 Location of ice caul-
drons on the bedrock topogra-
phy of My rdalsjSkull. The

shown in the block dicgran
across Myrdalsjokull based on
bedrock wpography by
Bjémsson et al. (2000)
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Historical eruptions on the Katla volcanic system mum:mmxmm
Katla volcanic system Eruption vear Date
Katla (1999 18 July
Katla (1955) 25 June  88°00
Katla 1918 12 October
Katla 1860 8 May
Katla 1823 26 June
Katla 1755 17 October
Katla 1721 11 May
Katla 1660 3 Novembe
Katla 1625 2 Septemb 847 00
Katla 1612 12 October -
Katla 1580 11 August
Katla ~ 1500
Katla 15 ca.
Katla ~ 1440
Katla 1416
Katla ~1357
Katla 1262 24700
Katla 1245
Katla ~1179
Katla 12 ca.
Eldgji 934038 Yo
Katla ~920 <3
Katla 9ca. 5,} E
HASKke o soiino o oos == === <0.05km? <0.1km® 01-05km® 051km® 15km® I
The Eldgja
934 mixed
fissure
eruptions
forming
effusive and
explosive
deposits.
ARSITy
f“ - ),’;
3 s
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Eldgja Tephra 934 att 30 km from source

Brown tephra rich in fines indicates
» fragmentation in phreatomagmatic phase

Vi i) S ik i‘?‘ . (B iR
Black glassy coarse grained tephra with 4\

“achneliths” indicates fragmentation in e
— magmatic eruption phase A Y

Eldgja tephra

Suil withriephra layers

T s

Photo G,.L't_usgn.
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Jokulhlaup

and plumes
carry tephra
from source
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Tephra past 6000 years, soil section
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2010 Eyjafjallajokull

2010 Fimmvorduhals

2004 Grimsvotn

2000 Hekla

1998 Grimsvotn

1996 Gjalp

1991 Hekla

1984 Krafla

1983 Grimsvotn

1981 Krafla 2 gos.

1981 Hekla

1980 Hekla

1980 Krafla 3 gos.

1977 Krafla 2 gos.

1975 Krafla

1973 Submarine 5 km of the coast.

1973 Heimaey

1970 Hekla

1963-1967 Surtsey 6 gos.

1961 Askja

1947 Hekla

1938 Grimsvotn

1934 Grimsvotn

1933 Grimsvotn

1929 Askja

1927 Askja

1926 Nordaustan Eldeyjar.

1924 Askja

1923 Askja

1922 Askja 2 gos.

1922 Grimsvotn

1921 Askja

1918 Katla

1913 Austan Heklu

1910 pérdarhyrna

1903 pérdarhyrna

1902 Grimsvotn
HASKOLI ISLANDS
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VEFindex of 70 explosive eruptions/phases

Red >63% SIO, (32); Orange 52-63% SIO, (18); Blue <52% SO, (20)
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Historical eruptions 870 - 2005 AD

8

Ice record begins Improved written records
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Historical eruptions 870 - 2005 AD
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1
Frequency of eruption in . i /:/
Iceland and recurrence time w /,:" "'”,’f T
f’/ ! .
e P A
" Dokt e
VDRE Recurrence time
km’ Years VEI | Recurrence time
<0.01 5-10 Years
0.01-0.05 510 1 10
0.05-0.1 10 2 10
0.1-0.5 1020 3 10-20
0.5-1.0 50 1 30-50
15 100 5 100200
5-10 500 6 500-1,000
>10 500-1,000 - .
HASKOLI [SLANDS §§

Historic plinian:
Grimsvotn 2011 subpliniskt
Katla 1625 and 1755

Askja 1875
Oreefajokull 1362
Hekla 1104
Veidivotn 1477, 871 o
" 3 ﬁ ]
H.ﬂS!l(D (Lem'?lt_gﬂ%:SSnaefellsjdkull 3, Oreefajokull 3, Hekla 5, Askja 2, Krafla 1 ’=§




The Krafla fir'tlans 1975-1984

Rifting event resulting in a 10 m displacement of the plates

HASKOLI ISLAND
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Krafla 1980,
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Welded MNongraded Megadunes, Dunes, Massive Massive and Pillow
Spatter to Normal- Flow Planar Bads Flanar Beds Breccia
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ERUPTIVE Strombolian Plinian CGolumn Pt inian y Lahars
PHENOMENA Ballistic Scoria Pumice Fall Column Collapse Horizontally and Vulcanlan {Subaerial)
and Ash Falls and Ash Flow Expanding Surges Cypressoid Jets  Pillow Lavas
and Ash Falls (Falls and Surges) (Submaring)
DOMINANT Centimeter Fragmenls to Millimeter F Millimeter to Meter Fragments,
PRODUCTS Minor Steam Generation Super-Heated (Dry) Steam Ce {Wet Steam)
HYDRO-
EXPLOSIVE
INTERACTION
Minimum Optimum Excessive
& 3 S ~ 3 s ol
HASKOLI ISLANDS '),}J;.{-“\o

39



