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Staerstu hraungosin fra pvi land byggdist

Gos Hvenazer km3
Eldgja 934-38 20
Skaftareldar 1783-84 15
Hallmundarhraun 10. old 8
Frambruni fyrir 13. old 4
Dyngjusandshraun 2014 1,1-1,2
Staerstu sprengigosin fra pvi land byggdist

Gos Hvenaer km3
Vatnadldur 870 5
Oraefajokull 1362 10
Veidivotn 1477 11
Askja 1875 3

RUmmal reiknad sem nyfallin gjoska

Byggt a: borvaldur Pérdarson og Gudrun Larsen, 2007; maelingum Natturuvahdps Jardvisindastofnunar a gosinu 2014
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Samtimaheimildir: Eldrit um Skaftdrelda

Héfundar

Eldritin

Jon Steingrimsson
(1728-1791)

Saemundur M. H6Im
(1749-1821)

Magnus Stephensen
(1762-1833)

Sveinn Palsson
(1762 -1840)

Johan C. Sunckenberg
(1757-1806)

Jon Eiriksson
(1728-1787)

JOon Pétursson
(1733-1801)

1. Litid agrip um nyja eldsuppkomu i vestariparti Skaftafellssyslu (1783).
2. Einféld og s6nn frasaga um jardoeldshlaupid i Skaftafellssyslu ... (1783).
3. Fullkomid skrif um Sidueld (1788).

Om Jordbranden paa Island i Aaret 1783 (1784).

Kort beskrivelse over den nye Vulcans ildsprudning i Vester Skaptafields-
Syssel paa Island i Aaret 1783 (1785).

Historia ignis in oriente Islandiae erumpentis anno 1783, quad innotuit in tractu
Skagafjordensi; complectitur historia in se et effectus varios (1784)
Skrivelse til den islanske handels Direction (1783).

Efterretning om ilds-udbrydelsen i Vester Skaptafells-Syssel i Island (1783).

Om ildrégens Kiendeligste Virkninger paa Nordlandet i Island, 1783.
(handrit tapad).

Sveinbjorn Rafnsson, 1984; Thordarson 2003




Skaftareldar
1783-84

Samtimaheimildir




Lysingar Jons Steingrimssonar I

Eldrit Jéns Steingrimssonar eru
einsteedar heimildir um annad
mesta hraungos jardar d sogulegum
tima og hann lysti framvindu
gossins frd degi til dags.

Eldritin eru jafnframt ein
merkasta eldgosalysing mannkyns-
ségunnar. Sem slikt stendur pad
jafnfeetis, ef ekki framar,
lysingum Plini yngra of gosinu i
Vestvius 79 e.kr.

Thordarson, 1991; 2003
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Lysingar Jons Steingrimssonar IT

Pratt fyrir trdarlegt ivaf eldritanna litur Jén a 6ll ferli jardeldsins raunseeisaugum
og telur pau stjornast af nattdrusflunum, pé ad visu undir yfirstjérn almeettisins.
Hann lysir atburdum eins og hann sa pad, étrufladur af grillum leeréra manna.

Lysing Jéns neer yfir jardskjalfta, oskufall, hraunrennsli,
og dhrif pess 4 samfélagis.

Eftir skrifum hans ma rekja framvindu gossins, opnun
gossprungunnar frd sud-vestri til nord-austurs og
kortleggja framrds hraunsins.

Pa er merkileg su tilraun hans hvort eldurinn
geti brett berg:

“Pessa profun brikadi ég fyrir medal ad
hugstyrkja og yfirbevisa félk um pa3,

ad aldeilis veeri 6haett vorum byggdarf jollum
og hdlsum fyrir eydileggingu pessa elds."




Gloggskyagni og raunscei Jons Steingrimssonar I

Jon tengir dskuldg i jardvegi

réttilega vid eldgos. tggg
‘ K1625

“Egq lit til og meina helzt hér i

Vestri-Skaftafellssyslu, ..., hafa 1262

14 sinnum ad pessu medreiknudu og 3

enn oftar jardeldar uppkomid og

gjort hér ymsar ey3dileggingar og E934

umbreytingar. P6 hafa askufall dr
beim misjafnt yfir fallid pvi
sumstadar md hér telja 5, en
sumstadar 11 sandlog i jorainni.”
(Jén Steingrimsson, 1788)




Gloggskyggni og raunsaei Jons

Jon lysir nornahdrum sem eru peer fyrstu
sem vitad er um @ prenti.

*... pau voru svartbld og iglittin, ad lengd og
digurd sem selshar .."
(Jon Steingrimsson, 1788)

L

Pele's hair

Einnig lysir Jon kleprabombum

.pvi ad par er ad sja grjotslettur, sem
hafa fallid dr lofti ofan a jord; sumar eru

aflangar og sndnar saman, sem kiahloss"
(Jon Steingrimsson, 1788)

S oY

hg bomb

cow dLI Thordarson, 1991, 2003
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Skaftdreldar: gossagan

Skaftdreldar st6du yfir i 8 manudi, med svo gott sem
samfeldu hraunfledi dsamt 10 sprengigosafésum, par
sem hver fasi var a vid steerd vid Heklugosid 1991,
Sprengigosin myndudu 10-13 km hda gosmekki sem
beyttu gjosku og gosum upp i nedri hluta heidhvolfsins.

Fyrstu 6 mdnudir gossins

1783-84 Laki eruption

eruption episode 1 MW IV -V, V|

earthquake swarm ~~wwwww AW - W WW W

explosive phase

; high !
|ava dlSCharge low %
| 10 20 10 20 10 20 10 20 10 20 10

|
1783 20
May 8 Jﬁ -~ June July August Sept. Oct. Nov.

Thordarson og Self, 1993; Thordarson, o.fl., 2003




Lagskipting gjoskunnar

Lagskipting gjéskunnar gefur til kynna marfalda sprengigosafasa

og reglulega feerslu a virkninni til nord-austurs
TIME

>

- .
== 51 magmatic

phreatomagmatic P2

P1 | 27-29 June




Skaftdreldar
Framvinda I - Sprengigos

Timasetning sprengivirkni,
utbreidslustefna gosmakkar og
lagskipting gjéskunnar gefur til
kynna marga sprengigosafasa og
feerslu a virkninni til nordausturs

-

Thordarson og Self, 1993;
Thordarson, o.fl., 2003

= o= | aki cOne-row
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Laki lava flow

10 eruptions at Grimsvotn

20 km Between 20 June 1783 to 26 May 1785

Vatnajokull

Myrdals "
jokull

L

Myrdalssandur

Gjoskufall = 0.4 km3



Sprengivirkni: Likan

>

bplinian

slug flow

Famleidni i hamarki i
byrjun einstakra hrina
Oflug kvikustrékavirkni,
kvikusrékahraun og
subplinisk sprengigos

weak
Hawaiian

$3 bubbly slug flow

bubbly flow

Famleidni i leegri kantinum i
seinnihluta einstakra hrina
Veik kvikustrékavirkni,
hraunfleedi Ur gigum og
upphledsla a gjallkeilum
Thordarson, et al., 1996



Skaftareldar

Framvinda IT - Hraunfle2di

Me3d adstod vettvangskannanna er
haegt ad nota lysingar Jons
Steingrimssonar a hraunfleedinu til
bess ad kortleggja legu hraun-
jadarsins a tilteknum dogum.

Pessar upplysingar eru notadar til
bess ad meta magn/rimmal kviku
sem hefur borist til yfirbords a
einstokum timapunktum og pannig
framleidninna i gosinu a timaeiningu

Thordarson og Self, 1993;
Thordarson, o.fl., 2003
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Skafta River gorge

12 June | /A/(
14 Jun@h

18 June

Vatnajokull

~u, Hverfisfljot
\“ River gorge

24 June

Hraun = 14.7 km3




Skaftareldar: Hraunflaeedi I

12 June
4 June

~

o M8 June

Skafta River gorge
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River gorge
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lava pathways

active flow front

flow lobes

-
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-——
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fountain-fed
a'a flows

lava tube

Hraunid fleeddi i rasum undir kyrrstaedri og samfelldri skorpu.
Mjog hitaveent ferli - kélnun <0.1° C/km




2.5 km Hunkubakkar
Figure 104
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Hraunfleedi ITa

14 Juty cantral lobe I NE sub-branch distal margin
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Guilbaud et al., 2004,
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Guilbaud o.fl.,

Skaftareldar
Hraunflaedi

Fleedi og voxtur
hraunsins fyrir
framan Siduna

Efri-Steinsmyri

2004,




Skaftdreldar Brennisteinsstyrkur i kviku

q

_\/_—\_—_ e

gosmaokkur

1675 ppm S

Thordarson, et al., 1996




Skaftdreldar Brennisteinstitgosun

Mdda: 200 Mt

98 Mt SO, gosmaokkur S
kgoss‘rr'okur' / e \-——\ /\,\'\:
Mt = t
122 MT SOZ 24 M.r 502 _ lmeoggak;nn

—= ___hralh

gangur Skaftareldar settu ~98 Mt af brennisteini
upp i heidhvolfid (>9 km haed) og myndadi
139 Mt SO,

steinssyra), sem dreifdist um allt nordurhvel.

~200 Mt af brennisteinsmédu (= brenni-
kvikupro

Thordarson, o.fl., 1996




Brennisteinsutqosun i einstokum goshrinum
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urmg several of the summer months of the

Laki Eruption - venuer Thgfcmmg:;gz;;,;

Benjamin Franklin
(1784)

have been gr‘ea’resf there existed a constant fog
over all Europe, and great part of North America.
This fog was of a permanent nature; it was dry,
and the rg he sun seemed to have little

- ipating it, as they easily do a
9om water. They were indeed
n passing through it, that when
e focus of a burning glass, they
indle brown paper. Of course, their
effect in heating the earth was
exceedingly diminished.

Hence the earth was early frozen,

Hence the first snows remained on it unmelted,
and received continual additions.

Hence the air was more chilled, and the winds
more severely cold.

Hence perhaps the winter of 1783-4, was more
severe, than any that had happened for many
years.

The cause of this universal fog is not yet
ascertained. Whether it was adventitious to this
earth, and merely a smoke, proceeding from the
consumption by fire of some of those great
burning balls or globes which we happen to meet
within our rapid course round the sun, and which
are sometimes seen to kindle and be destroyed in
passing our atmosphere, and whose smoke might
be attracted and retained by our earth; or
whether it was the vast quantity of smoke, long
continuing to issue during the summer from Hecla
in Iceland, and that other volcano which arose out
of the sea near that island, which smoke might be
spread by various winds, over the northern part of
the world, is yet uncertain.




PROMOTED

The French naturalist M. Mourgue de Montredon was the
first to tie the dry fog of 1783 to an eruption in Iceland;

He did so in a lecture at the Royal Academy of Montpellier,
on 7 August 1783.

OTHERS
J. L. Christ, German naturalist [1783]
Prof. C. 6. Kratzenstein, Univ. Copenhagen [1784,
B. Franklin. US ambassador in Paris [1784]
S. Palsson, Icelandic naturalist [1784]
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Dreifing brennisteinsmédunnar
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L H Haloftamoda
— ~{opoPg | 25 Mt sdtu eftiri
T ._,{:><;’ vedurfarsahrif == | nhdloftunum i >1 dr
N <; subsiding - kOInun
Hongincoumn Jo g zotvire I
" - Purrabok
1 . s . Urraporka
Laki fissure < Umhver'flsahr'lf |
_Iceland 175 Mt féllu til yfirbor3ds
S

e ‘Jﬂ" - ~ 'f = mengun
Gosmekklr og méda Skaftdrelda barus’r med vestleegum
hdloftavindum inn yfir Evrasiu og padan yfir N-Ameriku.

Pessi haloftamoda dreifdist til yfirbords jardar i nidur-
streymisbeltum hapr'ys’rlker'fa

" 1.’
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Vedurfarsahrif I

Less
Upward
IR Flux

dynamic effect

El Chichon, 1982 More

Downwar
d
IR Flux

ye coo

radiative effect

Sélarlag , Madison, Wisconsin - May, 1983



Kolnun vegna haloftaméodunnar sumarid 1783

Laki SAT Anomaly

B 3 L 1
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Global Circulation Modelling (Oman et al 2006)
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Laki SAT Anomaly (°C)
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| Vedurfarsahrif I
Hitafar:
Evrdopa og N-Amerika 1768-98

1768-98 Summer Mean Temperature

Likan: dtreikningar

Laki NH Temperature Anomaly (°C)

=
fa

=

=]

! !
= =
fa L

|
=
B

AT (°C)

1
=
tn

1770 1775 1780 1785 1790 1795
15 1768-98 Annual Mean Temperature

!
=
m

Temperature Anomaly (°C})

I
=
B

|
=
En

AT = -1.3°C

QA.A.*A.A

1765 1770 1775 1780 1785 1790 1795
Year




Skaftdreldar - Mengun d Islandi
nattdruhamfarir og umhverfisslys

~ Grimsvétn
' 5 | 3 .j

=

Ay =" x fldoreitrun T
outer limits ,\4& s O oskufall
of tephra fall \\!EVZ 100km

Brennisteins og flior mengad dskufall var megin orsék méduhardindanna,
utrymdi >75% af kvikfénadi sem beint og ébeint drap ~22% landsmanna

Thordarson og Self. 2003



Brennisteinsmédan - f jarraen dhrif

van Swinden 1783

“Now some days before the 24 June (at Franeker thence from the 19™") a certain
continuous haze was seen, but this excited no attention, since this phenomenon
is not unusual here,..... But on the 24t day of the month the haze, which was
stronger than on the preceding day, brought with it a very_distinct sulfurous
odor. ......many experienced very troublesome headaches and respiratory
difficulties, similar to that which they experienced while the atmosphere around
us was filled with the vapor of burned sulfur. ..... In the morning of the 25 the
fields showed a very sad appearance. The green color of the trees and plants
had disappeared and the earth was covered with drooping leaves. One would
easily have believed that it was October or November. ..... Moreover the injury,
and falling of leaves, lasted for some time."




Brennisteinsmodan - f jarreen dhrif II

e __H 25 Mt
10km fopoPAYE_ — — ———— =
— e = B . Stire g
————— .’- = R — ’
' A 2 subsiding
I : < aerosol plume
J orpon coturn S—¥ 123 June -5 July
<
< > iy 175 Mt
okm [Laki fissure S
Iceland Europe purlrlabo ka

Breinnisteinssyru drfellid sumarid og haustid 1783 var i heild 175 Mt.

(Thordarson og Self, 2003)

Petta jafngildir afelli upp d 1000 kg af brennisteinssyru @ km?
Brennisteinsmenguninn leiddi til vidtaeks uppskerubrests og

grodurskemmda

Veruleg aukning vard i daudsfollum @ Englandi og Frakklandi, allt ad

25% (t.d. Grattan o.fl., 2005)




Katla eruptions

Katla, 21 (23) eruptions in 1100 years

Katla

Main dispersal
direction of historic
tephra layers

1416
~1357

~1179

71934/398

A

Thordarson and Larsen , 2007



a O

within 0.5 cm isopach

Eldgja >20,000 km?

Laki >8,000 km?

Eldgja 934-40 Laki 1783-84
>6 km?* (>1.5 km?* DRE) 0.9 km3 (0.4 km3 DRE)



934-40 AD Eldgja flood lava eruption
High Discharge, large volume of lava
and tephra (34 explosive phases

grouped into 6 episodes).

-
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Vatnajokull

=
\K

eruption history

episode 6, magmatic

episode 5, magmatic

episode 4, magmatic

episode 3,
phreatomagmatic

episode 2, magmatic

episode 1,
phreatomagmatic

Thordarson unpuibl. 2010



Eldgja tephra in Alftaversafréttur (Alftavers highlands)

Stéragil (Y200 m absl)




Site 1 (Section 1) Site 1: K-1262 & E-934 organic carbon

[

% organic carbon
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Sudr spr‘englgos
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Explosive Silicic Eruptions
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"Ash was carried over the north
of the country to such extent
that foot prints were visible".

Oraefajokull 1362
distribution of

tephra fall
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Plinian eruption :
A _ _ Bulk 10 km?
o= — *{ DRE ~2,8 km?




Orcefajokull AD 1362

rloskuldsson and Thordarson,
unoublished 2012




Orceefajokull AD 1362 - Im
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35-40 farms
~400 people

Fig, 28, Section measured at the farmruin Gréf, in front of the
“Skali”, 4 m to the right of the main entrance, Drawn by the author,
somewhat schematized, in Sept. 1965, 1: K 1918, 2 and 3: Black tephra
layers, 4: O 1862 (5: A fine sandy layer, 6: The silty bottom crust of
O 1862). 7: Stone pavement. Above O 1862 and beneath the stone
pavement is loessial goil.
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1. INITTIAL INTRAGLACIAL EXPLOSIVE PHASE (14-18 April), featuring a series of jokulhlaups and
Vulcanian-like explosions discharging magma at rates of 200 to 400 m3/s and supporting 5-9 km high
eruption columns.

2. MIXED ERUPTION PHASE (19 April to ~4 May), that designates a 15 day-long period of low magma
discharge (typically <30 m3/s), with concurrent lava emission and weak explosions supporting 2-3 km
high columns. During this period lava effusion dominated and weak explosions and lava emission; minor
tephra production.

3. SECOND EXPLOSIVE PHASE (4-17 May) lasted for 14 days and was typified by moderate Vulcanian-like
explosions and magma discharge of 50-250 m3/s that supported 4-6 km high eruption plumes.

4. PHASE OF DECLINING ACTIVITY (18-23 May), the intensity of the eruption, plume height and tephra
dispersal declined steadily over this period and on May 23 this 39 day-long eruption came to halt.
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Tephra transport and deposition
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Max plume height -17-20 km
ash-rich plumes 3-10 km |



Grimsvotn 2011
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Grimsvotn 2011 og Eyjafjallajokull 2010
at distance of 7 km from vent
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500 years of Katla tephra fa
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~10.5-9.9 ka Grimsvotn tephra

least seven Grimsvotn tephra
ers with volumes of1-20 km3?

ultiple eruptions over ~500 yrs!
e 10.5-9.9ka sequence was a

ajor eruption episode at
imsvotn volcanic system!




't Maximum tephra thickness: 12 m
Area withan 0,5 cm isopach on land: 50,000 km2
Volume (compacted) within 0,5 cm isopach on land: 3,3 km3

Vatnadldur tephra
~ 870 AD

Thickness of tephra in cm

~1477 AD
1/ Thickness of tephra in cm
/ Hydromagmatic activity
# Magmatic activity

Maximum tephra thickness 12 m
Volume (compacted) on tand: 6.7 km?
Area on land: 53.000 km?




Eldosid a Dyngjusandi 2014-15




Eldosid i tolum

Bardarbunga-Veidivotn system

Daemigert gosbeltabasalt
(MgO~6.85Wt%; TiO,~1.85Wt%; K,O~0.20wt%)

Upprunadypi kviku: 6-12 km
Hitastig kviku: 1170-1190°C

Lengd goss: 181 dagar

(31 aug 2014 til 27 feb 2015)

Lengd.: 17.8 km
Flatarmal: 83.7 km?
Rummal (bulk):  1.44 km3
Rumma (DRE):  1.1-1.2 km3
Medalpykkt 17'm
Mesta pykkt 62 m

SO, massi: ~10 megaton (Tgr)




Christa og Martin
Takk fyrir okkur







